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THE POSITIVE INFLUENCE OF ORIENTEERING ON PHYSICAL AND MENTAL HEALTH

1. The Cognitive Benefits of Orienteering: Enhancing Spatial Awareness and Memory 

Introduction

Orienteering requires participants to traverse unfamiliar terrain using only a map and compass, making 
rapid decisions while maintaining vigorous physical activity. This unique combination creates a "dual-
task" environment that simultaneously challenges multiple cognitive systems (Biehl-Printes et al., 
2023). Recent neuroscientific investigations reveal that orienteering practitioners develop specialized 
cognitive advantages, particularly in spatial processing, memory systems, and executive control (Liu 
et al., 2024).

Spatial Cognition and Map Reading

Orienteering  fundamentally  relies  on  spatial  cognition—the  ability  to  mentally  represent  and 
manipulate spatial information. Waddington et al. (2023) found that orienteering experts reported 
significantly greater use of both allocentric (world-centered) and egocentric (self-centered) spatial 
processing strategies compared to physically active controls. The sport requires rapid transitions 
between these spatial reference frames during real-time navigation, fostering cognitive flexibility.

Neuroimaging studies reveal the neural basis of these advantages. Expert orienteers demonstrate 
neurological efficiency, showing significantly reduced brain activation in the dorsolateral prefrontal 
cortex during spatial tasks compared to novices, despite maintaining superior performance (Liu et al., 
2024). Hohl et al. (2025) confirmed these findings, demonstrating that orienteers outperformed road 
runners in spatial working memory tasks on the Corsi Block test (forward: d = 0.9; backward: d = 0.7), 
indicating sport-specific cognitive adaptations rather than general fitness effects.

Map-reading skills represent a specialized form of spatial cognition central to orienteering. Liu et al. 
(2022) found that expert  orienteers exhibited higher task performance and lower cerebral  blood 
oxygen activation than novices during map-recognition memory tasks. Expert athletes demonstrated 
enhanced response efficiency and distinct neural resource management patterns, characterized by 
reduced theta oscillations in frontal regions and enhanced alpha oscillations in frontal and temporal 
lobes (Zhu et al., 2025).

Memory and Executive Function
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Orienteering  places substantial  demands on working memory  systems,  requiring  participants  to 
maintain and manipulate spatial  information while executing navigation plans.  Bao et  al.  (2022) 
demonstrated that orienteering exercises improved spatial memory in college students, increasing 
correctness and decreasing reaction times, with corresponding reductions in dorsolateral prefrontal 
cortex activation—a marker of increased neural efficiency.

Executive  functions  show  marked  improvements  through  orienteering  practice.  A  randomized 
controlled trial by Biehl-Printes et al. (2023) revealed that older adults in an orienteering group showed 
a 49.2% increase in executive functions and visuospatial skills (effect size = 2.00) compared to a hiking 
control group. Similarly, Prontenko et al. (2024) found that cadets engaged in orienteering training 
showed significantly  better  attention  stability,  concentration,  short-term memory,  and  intellectual 
working capacity compared to controls.

The dual-task nature of orienteering—navigating while running—appears critical to these cognitive 
benefits. Waddington et al. (2024) found that vigorous-intensity orienteering uniquely enhanced spatial 
memory and increased brain-derived neurotrophic factor (BDNF), a protein crucial for neuroplasticity, 
while moderate-intensity orienteering did not produce these benefits.
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2. The Cognitive Benefits of Orienteering: Enhancing Decision-Making Skills 

Introduction

Orienteering, a sport combining navigation with physical exercise, offers unique cognitive benefits that 
extend beyond traditional physical activities. This article synthesizes recent research demonstrating 
how orienteering enhances spatial  cognition,  working memory,  executive function,  and decision-
making abilities across diverse age groups. The dual-task nature of orienteering—simultaneously 
navigating  complex  terrain  while  maintaining  physical  exertion—creates  a  powerful  stimulus  for 
cognitive development. Evidence consistently shows that orienteers demonstrate superior spatial 
processing abilities compared to non-orienteers, with benefits observed from preschool children to 
older adults.

Decision-Making Under Pressure

Orienteering requires rapid, accurate decision-making under time pressure and physical stress. The 
sport demands continuous route choice evaluation, risk assessment, and strategy adjustment while 
maintaining physical exertion. Bektaş (2019) found that national-level orienteering athletes showed 
significantly improved selective attention, sustainability, and psychomotor speed following exercise, 
with reduced attention fluctuations indicating more consistent performance under pressure.

Elite  orienteers  develop  distinctive  decision-making  styles  characterized  by  careful,  deliberate 
processing. Pulur et al. (2017) observed that elite orienteering athletes primarily employed careful 
decision-making styles, with older athletes demonstrating even greater deliberation. Yang et al. (2018) 
demonstrated  that  orienteering-specific  cognitive  training  significantly  improved  practitioners' 
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memorization performance and path completion efficiency, with fewer map consultations, reduced 
reading time, and more efficient route execution.

Benefits Across Age Groups

Orienteering's  cognitive benefits  span the entire  lifespan.  In  preschool  children aged 4-5 years, 
orienteering  training  significantly  improved  spatial  visualization  ability,  with  both  behavioral  and 
neuroimaging  evidence  demonstrating  neuroplasticity  effects  (Yu  et  al.,  2021).  For  school-aged 
children, Chikha et al. (2021) found that a 12-week orienteering program improved directional skills 
and inhibitory control in 7-8 year-olds, while Atakurt et al. (2017) reported significant improvements in 
attention, concentration, and memory in children with a mean age of 12.5 years.

Young adults also benefit substantially. Notarnicola et al. (2012) demonstrated that six months of 
orienteering lessons improved mental representation of space in beginner orienteers, with increased 
scores on Corsi tests and decreased time and errors on spatial tasks.

Orienteering  shows  particular  promise  for  maintaining  cognitive  health  in  aging  populations. 
Sammarco  (2009)  found  that  orienteering  workshops  positively  stimulated  attention  and  spatial 
cognition in older adults aged 72-94 years. The randomized controlled trial by Biehl-Printes et al.  
(2023)  provided  robust  evidence  that  24  weeks  of  orienteering  training  produced  substantial 
improvements in executive functions (49.2%), processing speed (31.4%), and memory (39.8%) in 
independent  older  adults—gains  substantially  exceeding  those  from  hiking  alone,  suggesting 
orienteering may effectively prevent or slow age-related cognitive decline.

Conclusion

Converging evidence from behavioral,  neuroimaging,  and intervention studies demonstrates that 
orienteering provides unique cognitive benefits extending beyond conventional physical exercise. The 
sport's dual-task demands create a powerful stimulus for cognitive development, enhancing spatial 
cognition, working memory, executive function, and decision-making abilities. Orienteers consistently 
demonstrate superior spatial processing capabilities compared to non-orienteers, with neuroimaging 
revealing increased neural efficiency in expert practitioners. Critically, these benefits manifest across 
the lifespan, from preschool children to older adults, suggesting orienteering's potential as both a 
developmental tool and an intervention for maintaining cognitive health. As societies seek evidence-
based approaches to cognitive enhancement and dementia prevention, orienteering emerges as a 
promising, accessible, and enjoyable intervention worthy of broader implementation in educational, 
recreational, and therapeutic contexts.
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3. Orienteering  and  Cardiovascular  Health:  How  Navigational  Running  Supports  Heart 
Function and Endurance

Introduction

Orienteering is a unique endurance sport requiring athletes to navigate unfamiliar terrain at high speed 
while  making  rapid  navigational  decisions.  Unlike  traditional  running  on  predictable  surfaces, 
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orienteering combines aerobic demands with cognitive processing, variable terrain negotiation, and 
fluctuating intensity patterns (Görgülü et al., 2024). This integration creates distinctive cardiovascular 
demands warranting investigation. This article examines the aerobic capacity, heart rate responses, 
endurance adaptations, and cardiovascular benefits associated with orienteering participation.

Cardiovascular Demands of Orienteering

Orienteering has substantial cardiovascular demands through its combination of sustained aerobic 
effort and variable intensity patterns. Elite orienteers demonstrate exceptional aerobic capacity, with 
VO2max values averaging 70.2 ± 5.8 ml/kg/min in Spanish national-level athletes (Fernández et al., 
2013), closely approaching values reported for elite distance runners (Grivas, 2020). Comparative 
international data reveal VO2max values of approximately 70 ml/kg/min in Swedish elite orienteers 
and 74.3 ± 3.5 ml/kg/min in Danish athletes, though recreational military orienteers show lower values 
around 50.4 ± 4.2 ml/kg/min (Redkva et al., 2015).

The sport's terrain variability creates unique cardiovascular challenges. Research on world-class 
Swiss  orienteers  demonstrates  that  uphill  running  elicits  significantly  higher  relative  VO2peak 
compared to horizontal running—4.2% higher in men and 6.1% higher in women—while maintaining 
similar maximal heart rates (Lauenstein et al., 2013). This finding underscores how variable terrain in 
orienteering continuously challenges the cardiovascular system across different intensity zones. The 
intermittent nature of orienteering, with periods of maximal effort interspersed with brief navigational 
pauses, creates fluctuating cardiovascular demands that differ from steady-state endurance activities 
(Görgülü et al., 2024).

Heart rate responses during orienteering competition reveal the sport's intensity. Elite orienteers work 
at approximately 84% of maximal heart rate at the first ventilatory threshold and 93.7% at the second 
ventilatory threshold, indicating sustained high-intensity cardiovascular work (Fernández et al., 2013). 
Furthermore, competitive pressure and navigational errors significantly impact autonomic cardiac 
activity, with measurable alterations in heart rate variability across time, frequency, and nonlinear 
domains (Görgülü et al., 2024). These findings suggest that orienteering uniquely combines physical 
cardiovascular stress with psychological demands that modulate cardiac autonomic function.

Physiological Adaptations

Regular orienteering participation induces substantial cardiovascular adaptations. The sport develops 
highly efficient oxygen transport and utilization systems, enabling athletes to sustain work at high 
percentages of VO2max for extended periods (Fernández et al., 2013). Male orienteers demonstrate 
significantly higher VO2max values (67.4 ± 3.22 ml/kg/min) compared to female counterparts (48.5 ± 
8.28 ml/kg/min), though both groups show comparable aerobic parameters (Kuhl et al., 2019).

The cardiovascular adaptations parallel  those in other endurance athletes but with sport-specific 
characteristics. Enhanced stroke volume and cardiac output represent central adaptations, with elite 
athletes showing maximum stroke volumes of 167 ml versus 104 ml in untrained individuals (Moxnes 
et al., 2012). Female endurance athletes exhibit lower resting heart rates (54 ± 8 beats/min), larger 
cardiac dimensions, and enhanced diastolic function with 27% higher E/A ratios (Hedman et al., 2015). 
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These  structural  and  functional  cardiac  adaptations  support  the  elevated  oxygen  delivery 
requirements of orienteering.

Peripheral  adaptations  complement  central  improvements.  Endurance  training  increases  blood 
volume and erythrocyte volume, contributing to enhanced VO2max (Sawka et al., 2000). The variable 
terrain and intensity patterns characteristic of orienteering likely promote comprehensive adaptations 
including  improved  muscle  fiber  recruitment,  enhanced  vascularization,  increased  mitochondrial 
density, and superior movement economy (Tapsir et al., 2017).

Health Benefits

The cardiovascular health benefits of orienteering extend beyond performance enhancement. Higher 
cardiorespiratory fitness demonstrates strong inverse associations with cardiovascular disease risk 
factors and mortality.  Individuals with VO2peak below the median show 5.4 to 7.9 times higher 
likelihood of cardiovascular risk factor clustering, with each 5 ml/kg/min decrease corresponding to 
approximately 56% higher odds of risk clustering (Aspenes et al., 2011). Furthermore, higher fitness 
independently reduces serious ventricular arrhythmia risk, with each standard deviation increase 
associated with a 36% risk reduction (Laukkanen et al., 2019).

Post-exercise  heart  rate  recovery,  an  important  cardiovascular  health  marker,  improves  with 
orienteering  training.  Faster  recovery  reflects  enhanced  parasympathetic  reactivation  and  is 
associated  with  reduced  cardiovascular  and  all-cause  mortality  risk  (Linderman  et  al.,  2009). 
Professional endurance athletes demonstrate 69% and 80.9% reductions from VO2max in the first and 
fifth  minutes  of  recovery,  with  positive  correlations  between  recovery  rate  and  aerobic  fitness 
(Rutkowski et al., 2016).

The multifaceted nature of orienteering—combining aerobic conditioning, variable terrain negotiation, 
and cognitive engagement—may offer advantages over monotonous training modalities. Regular 
aerobic exercise attenuates coronary heart disease risk through pleiotropic effects (Leon, 2009), and 
orienteering's engaging format may enhance long-term adherence to cardiovascular exercise.

Conclusion

Orienteering  represents  a  comprehensive  cardiovascular  training  modality  uniquely  combining 
sustained  aerobic  effort,  variable  terrain  challenges,  and  cognitive  demands.  Elite  orienteers 
demonstrate exceptional cardiovascular fitness with VO2max values comparable to elite distance 
runners,  enhanced heart  rate  regulation,  and superior  endurance capacity.  The sport's  variable 
intensity patterns and terrain characteristics create distinctive cardiovascular adaptations supporting 
both performance and long-term health. As an engaging and multifaceted activity, orienteering offers 
significant  potential  as  a  cardiovascular  health  intervention,  providing  aerobic  benefits  while 
incorporating navigational and cognitive elements that may enhance adherence and overall fitness 
development.  Future  research  should  further  elucidate  the  specific  cardiovascular  adaptations 
induced  by  orienteering's  unique  demands  and  explore  its  potential  in  clinical  and  recreational 
populations.
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4. Orienteering  as  Therapy:  Potential  Applications  in  Rehabilitation  and  Mental  Health 
Treatment Programs

Orienteering is a sport that initially developed as a recreational and competitive activity. In recent 
years, however, its potential in the fields of health prevention, rehabilitation, and psychological therapy 
has been increasingly emphasized. By combining physical activity, cognitive challenges, contact with 
nature,  and social  interaction,  orienteering offers a unique,  multidimensional  intervention for  the 
human body, forming the basis of a holistic therapeutic approach.

Physical activity plays a key role in rehabilitation processes, contributing to improvements in physical 
fitness, motor coordination, and balance. Orienteering can be adapted to a patient’s capabilities—from 
simple routes in urban parks and open areas to more complex tasks in forests or indoor environments.

Motor training improves the efficiency of the musculoskeletal system and supports the restoration of 
physical  capacity  after  injuries.
Coordination and balance are enhanced as varied terrain stimulates the nervous system and supports 
the  development  of  motor  skills.
The flexibility of different variants—such as walking orienteering, radio orienteering, ski orienteering, 
canoe orienteering, group formats, traditional courses, or routes specially adapted for people with 
physical disabilities (precision orienteering)—further broadens its applicability.

Orienteering can be an attractive alternative to traditional forms of rehabilitation exercises, which are 
often monotonous and discouraging. During such activities, “time passes quickly,” engaging not only 
the  muscles  but  also  the  brain  simultaneously,  which  helps  divert  attention  from discomfort  or 
reluctance toward therapy. Cognitive effort can shift focus away from physical exertion or pain-related 
discomfort.

Literature in sports psychology and occupational therapy highlights the importance of activity in nature 
for mental health. Orienteering, as an activity requiring concentration and rapid decision-making, can:

 reduce stress, tension, and emotional strain through contact with nature, detachment from 
everyday stimuli, and physical exertion;

 develop mindfulness due to the need for full focus on the map, surroundings, and one’s own 
actions;

 strengthen self-esteem and a sense of agency through independently completing routes, 
making decisions, and solving spatial problems;

 facilitate social integration—it is a sport for everyone, from professionals to entire families, 
and can be practiced in groups (e.g., relay races), promoting cooperation, communication, and 
relationship building.

For  these reasons,  orienteering shows potential  application in  the therapy of  anxiety  disorders, 
depression, as well as in resocialization programs and addiction treatment.
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There is a growing search for therapeutic methods that go beyond the framework of traditional office-
based psychotherapy. Orienteering can be incorporated into:

 group therapy, supporting the development of cooperation skills and mutual support;

 youth  programs,  fostering  social  competencies  such  as  stress  management  and 
responsibility for oneself and the group;

 addiction treatment interventions, creating opportunities to experience success and failure, 
to be alone with oneself under controlled conditions, to take on constructive challenges, and to 
assume responsibility for one’s decisions and mistakes;

 psychiatric rehabilitation, serving as a form of physical and social activation for people with 
chronic mental, neurological, or intellectual disorders, as well as a form of self-therapy.

In the context of mental health, this activity promotes mindfulness, stress reduction, and problem-
solving skills, and when practiced in groups, it can contribute to increased self-esteem and social 
interaction. These characteristics align with contemporary experiential and nature-based therapies.

Orienteering represents an innovative and engaging form of therapeutic support for rehabilitation and 
the treatment of mental health disorders. Its greatest value lies in the combination of movement, 
cognitive stimulation, and contact with nature. However, further empirical research is necessary to 
determine the scope and conditions for the effective application of this method in clinical practice. 
Despite its promising prospects, challenges remain, such as the need to increase the number of 
specialized instructors, ensure access to properly prepared (mapped) terrain, and invest in new 
supporting  technologies,  including  computer  programs  and  electronic  organizational  systems. 
Orienteering thus constitutes an innovative and engaging complement to conventional therapeutic 
practices, with significant potential for integration into rehabilitation and mental health care programs.

Bibliography:

Pawłucki, A. Physical activity as an element of psychological therapy. Kultura Fizyczna, 2010, pp. 15–
22.

Szpunar, M. Occupational therapy in psychiatry – new directions of development. Psychiatria Polska, 
2016, pp. 387–397.

Neuman, A.  Orienteering as a pedagogical  tool  for  experiential  learning. Journal of Adventure 
Education and Outdoor Learning, 2019, pp. 207–219.

5. Stress reduction and mental well-being through orienteering: The physiological effects of 
outdoor navigation

Orienteering is a sport discipline which combines elements of physical effort, intellectual challenge, 
and contact with nature. As such, it affects many aspects of human health, with its influence on 
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emotional balance and mental well-being increasingly recognized. Mental and emotional condition are 
the fundamental components of human well-being, shaping quality of life, social relationships, and 
professional and educational performance. The correlation between physical activity – especially 
outdoors activities – and mental health is not merely the result of subjective feelings, but is grounded in 
neurobiological and physiological mechanisms.1 Regular physical activity triggers complex processes 
that  collectively  contribute  to  improved mood,  reduced stress,  and enhanced cognitive  abilities. 
Notably,  orienteering  requires  not  only  good physical  fitness  but  also  the  ability  to  make quick 
decisions, analyze maps, and navigate terrain.

Physical activity also affects the structure and functioning of the brain as well as cognitive functions2. 
Exercise increases blood flow, improving oxygen and nutrient delivery to nerve cells. This improved 
circulation and oxygenation are essential  for  maintaining mental  clarity and memory—critical  for 
learning at any age. Regular movement regulates the levels of key neurotransmitters involved in mood 
and emotional processes. The most important among them—serotonin, dopamine, and nor-adrenaline
—are essential for good mental well-being and for reducing the risk of depression and anxiety.

Physical activity, such as orienteering, also modulates the body’s stress responses. Regular, moderate 
exercises  help  in  regulating  the  hypothalamic-pituitary-adrenal  (HPA)  axis,  leading  to  reduced 
secretion of  cortisol,  the primary stress hormone. Physical  activity stimulates neurogenesis—the 
creation of new neurons—especially in the hippocampus, a brain region essential for memory and 
emotional regulation3. Although this process slows with age, research shows it can be effectively 
stimulated through behavioral interventions, such as regular physical activity. Exercise also promotes 
increased expression of brain-derived neurotrophic factor (BDNF), a protein that plays a central role in 
regulating neurotransmitters, strengthening connections between neurons, and supporting learning 
and memory processes.

In orienteering, where both physical and mental effort is involved, further enhancing the development 
and maintenance of cognitive functions. The intellectual engagement—for example, analyzing a map 
while  running  –  stimulates  brain  activity,  leading  to  improved  mental  performance  and  greater 
resilience to stress. This positive effect applies across all age groups.

For children, regular physical activity through orienteering training is crucial for healthy development, 
improving motor coordination, strength, concentration, and cognitive abilities, as well as supporting 
psychosocial development and stress reduction. For adults, it acts as an anti-stress mechanism, 
reducing tension and mood disorders while promoting better sleep and recovery. Among those over 
60, physical activity plays a role in slowing aging processes, preventing lifestyle-related diseases, and 
maintaining mental sharpness.

A distinctive feature of orienteering is that it almost always takes place in forests or other natural 
settings, allowing participants to combine physical effort with contact with nature—another important 
factor in supporting mental health. Spending time in forest environments reduces cortisol levels, 
improves mood,  and alleviates symptoms of  anxiety  and depression.  Natural  surroundings also 
enhance recovery, as being among greenery supports improved concentration and relaxation. The 
natural  environment is not just  a backdrop for exercise—it  is an active,  therapeutic component. 
Combining movement with exposure to nature and sunlight acts as a natural antidepressant. Sunlight 
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stimulates serotonin production and vitamin D synthesis in the skin, both of which are essential for 
mental health and mood regulation.

For children, orienteering in natural environments also provides educational value—teaching respect 
for nature and developing terrain navigation skills.

In summary, orienteering is a unique sport that combines three essential elements—physical effort, 
intellectual challenge, and natural surroundings—each of which has a positive impact on health and 
well-being. This unique combination means that orienteering supports the development of children as 
well as improving the psychophysical fitness and emotional balance of adults and older people.
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6. Team Orienteering and Social  Well-Being:  Communication,  Leadership,  and Teamwork 
Through Sport

Over  recent  decades,  scientific  literature has progressively  broadened its  view of  sport  beyond 
traditional physical benefits, highlighting its role as a context for social and cognitive development. 
Disciplines that integrate movement, problem solving, and collective interaction represent one of the 
most fruitful areas for understanding how physical activity can promote psychological well-being and 
relational skills. In this perspective, team orienteering—namely orienteering practiced in groups—
offers a particularly interesting model for analyzing how sport and group dynamics influence one 
another.

Orienteering: A Balance Between Body and Mind

Orienteering is a running discipline focused on navigation across natural terrain, in which athletes use 
maps and a compass to reach specific control points in the shortest possible time. From a physical 
standpoint, recent studies indicate that orienteering enhances high aerobic capacity, agility, and motor 
adaptation to variable terrains, with energy demands comparable to other endurance activities.

From  a  cognitive  standpoint,  orienteering  involves  an  intense  load  of  decision-making,  spatial 
attention, and visuoperceptual skills, as participants must rapidly interpret geographical information 
and adapt their route plan in real time.

Social and Group Benefits of Team Orienteering
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When orienteering takes place within a team sport context, its potential benefits expand to include 
communicative, leadership, and social cohesion dimensions. While individual orienteering highlights 
personal  skills,  team  practice  requires  positive  interdependence—namely  the  awareness  that 
collective performance surpasses and integrates that of each individual athlete.

An educational document from the European Union explicitly emphasizes how orienteering can be 
used  for  team-building  and  problem-solving  activities,  underlining  that  this  discipline  promotes 
collaboration, communication, and critical thinking among participants. This pedagogical model is 
consistent with the aims of sport psychology as a scientific discipline, which investigates not only the 
improvement of individual performance but also relational and cognitive processes within groups.

Effective Communication Under Environmental Stress

During  a  team  orienteering  event,  teams  face  situations  in  which  rapid  decision-making  and 
information  sharing  become  central.  The  very  nature  of  the  activity—navigating  in  a  natural 
environment under physical and cognitive stress—requires each member to express and interpret 
signals clearly and promptly. Communication in these contexts is therefore not only tactical but also 
strategic, as it allows teams to negotiate alternative routes, allocate tasks, and overcome interpersonal 
conflicts.

Sport psychology has long recognized the central role of communication in group settings: it is not  
merely the transmission of information but a dynamic process that regulates relationships, motivation, 
and social cohesion.

Distributed Leadership and Collective Responsibility

In team orienteering, traditional leadership—characterized by a single stable leader—tends to shift 
toward a dynamic and situational model. In literature on group formation and social dynamics, a 
distinction is often made between formal leadership and functional leadership: the latter emerges 
when decisions are made in relation to the specific skills required by a contingent task.

The nature of orienteering demands that the person with greater competence in map reading or who is 
more effective in managing group resources temporarily assumes decision-making roles. This fosters 
a form of shared leadership that values individual differences within the team.

This  distributed  leadership  is  not  only  an  operational  advantage:  it  also  accelerates  collective 
responsibility and mutual trust, two characteristics closely linked to a group’s ability to work effectively 
and sustainably.

Building Cohesion and Social Well-Being

Numerous studies in social psychology and communication highlight how participation in group sports 
encourages prosocial  behaviors,  reduces perceptions of  isolation,  and strengthens the sense of 
belonging to a community. Although much of the literature refers to traditional team sports, the general 
principles of relational processes also apply to less conventional activities such as orienteering.
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Furthermore, the natural environment amplifies these effects: many studies suggest that exposure to 
nature is associated with reduced psychological stress, improved emotional regulation, and increased 
perceived well-being.

Conclusion

In summary, team orienteering represents an exemplary model of how sport can serve as a training 
ground not only for physical skills but also for social, cognitive, and relational competencies. The 
combination of movement, navigation, communication, and group dynamics provides a privileged field 
of study for understanding how sporting experiences can contribute to the development of key skills 
such as:

 effective communication,

 situational leadership,

 teamwork,

 social cohesion,

 collective problem solving.

Promoting  disciplines  such  as  team  orienteering  therefore  means  not  only  encouraging  active 
lifestyles but also providing concrete tools to strengthen the social and psychological competencies 
that are fundamental to individual and collective well-being in contemporary society.
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7. The Synergistic Impact of Orienteering on Mental Health and Emotional Balance

Orienteering is a sport discipline which combines elements of physical effort, intellectual challenge, 
and contact with nature. As such, it affects many aspects of human health, with its influence on 
emotional balance and mental well-being increasingly recognized. Mental and emotional condition are 
the fundamental components of human well-being, shaping quality of life, social relationships, and 
professional  and educational  performance. The correlation between physical  activity -  especially 
outdoors activities - and mental health is not merely the result of subjective feelings, but is grounded in 
neurobiological and physiological mechanisms. Regular physical activity triggers complex processes 
that  collectively  contribute  to  improved mood,  reduced stress,  and enhanced cognitive  abilities. 
Notably,  orienteering  requires  not  only  good physical  fitness  but  also  the  ability  to  make quick 
decisions, analyze maps, and navigate terrain.

Physical activity also affects the structure and functioning of the brain as well as cognitive functions. 
Exercise increases blood flow, improving oxygen and nutrient delivery to nerve cells. This improved 
circulation and oxygenation are essential  for  maintaining mental  clarity and memory—critical  for 
learning at any age. Regular movement regulates the levels of key neurotransmitters involved in mood 
and emotional processes. The most important among them—serotonin, dopamine, and noradrenaline
—are essential for good mental well-being and for reducing the risk of depression and anxiety.

Physical activity, such as orienteering, also modulates the body’s stress responses. Regular, moderate 
exercises  help  in  regulating  the  hypothalamic-pituitary-adrenal  (HPA)  axis,  leading  to  reduced 
secretion of  cortisol,  the primary stress hormone. Physical  activity stimulates neurogenesis—the 
creation of new neurons—especially in the hippocampus, a brain region essential for memory and 
emotional regulation. Although this process slows with age, research shows it can be effectively 
stimulated through behavioral interventions, such as regular physical activity. Exercise also promotes 
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increased expression of brain-derived neurotrophic factor (BDNF), a protein that plays a central role in 
regulating neurotransmitters, strengthening connections between neurons, and supporting learning 
and memory processes.

In orienteering, where both physical and mental effort is involved, further enhancing the development 
and maintenance of cognitive functions. The intellectual engagement—for example, analyzing a map 
while  running  -  stimulates  brain  activity,  leading  to  improved  mental  performance  and  greater 
resilience to stress. This positive effect applies across all age groups.

For children, regular physical activity through orienteering training is crucial for healthy development, 
improving motor coordination, strength, concentration, and cognitive abilities, as well as supporting 
psychosocial development and stress reduction. For adults, it acts as an anti-stress mechanism, 
reducing tension and mood disorders while promoting better sleep and recovery. Among those over 
60, physical activity plays a role in slowing aging processes, preventing lifestyle-related diseases, and 
maintaining mental sharpness.

A distinctive feature of orienteering is that it almost always takes place in forests or other natural 
settings, allowing participants to combine physical effort with contact with nature—another important 
factor in supporting mental health. Spending time in forest environments reduces cortisol levels, 
improves mood,  and alleviates symptoms of  anxiety  and depression.  Natural  surroundings also 
enhance recovery, as being among greenery supports improved concentration and relaxation. The 
natural  environment is not just  a backdrop for exercise—it  is an active,  therapeutic component. 
Combining movement with exposure to nature and sunlight acts as a natural antidepressant. Sunlight 
stimulates serotonin production and vitamin D synthesis in the skin, both of which are essential for 
mental health and mood regulation.

For children, orienteering in natural environments also provides educational value—teaching respect 
for nature and developing terrain navigation skills.

In summary, orienteering is a unique sport that combines three essential elements—physical effort, 
intellectual challenge, and natural surroundings—each of which has a positive impact on health and 
well-being. This unique combination means that orienteering supports the development of children as 
well as improving the psychophysical fitness and emotional balance of adults and older people.
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8. Orienteering and Aging: How the Sport Helps Maintain Cognitive Function and Physical 
Mobility in Older Adults

As people  age,  maintaining  both  cognitive  function  and  physical  mobility  becomes increasingly 
important for overall well-being and quality of life. While many forms of exercise can help with physical 
health, orienteering stands out as a unique sport that simultaneously challenges both the body and the 
mind. Orienteering, which involves navigating through unfamiliar terrain using a map and compass, 
offers older adults an engaging way to stay active, sharp, and socially connected.

The Cognitive Benefits of Orienteering for Older Adults

Cognitive  decline  is  a  common concern  as  people  age,  with  conditions  such as  dementia  and 
Alzheimer's disease affecting millions worldwide. However, engaging in mentally stimulating activities 
has been shown to slow cognitive decline and improve brain health. Orienteering provides an excellent 
workout  for  the brain,  requiring participants to constantly  analyze maps,  plan routes,  and make 
decisions on the go.

Spatial  Awareness and Memory Enhancement:  Orienteering forces individuals  to  process visual 
information, interpret symbols, and remember their paths, which strengthens spatial awareness and 
memory retention. Research suggests that engaging in such navigation-based activities can help 
improve cognitive flexibility and reduce the risk of neurodegenerative diseases.

Problem-Solving and Decision-Making Skills: Older adults participating in orienteering must quickly 
assess different route options and adjust their plans based on environmental factors. This dynamic 
decision-making process keeps their problem-solving skills sharp, fostering cognitive resilience.

Attention and Focus: Orienteering requires sustained concentration to navigate through complex 
terrains without getting lost. The need for focused attention helps reinforce neural pathways, improving 
mental clarity and reducing the likelihood of cognitive impairment.

The Physical Benefits of Orienteering

Maintaining physical mobility is crucial for aging individuals to prevent falls, maintain independence, 
and enhance overall  health. Orienteering provides a full-body workout that improves endurance, 
strength, and coordination without the monotony of traditional exercise routines.

Cardiovascular  Health  and  Endurance:  Orienteering  involves  walking  or  running  across  varying 
terrains, often including hills and uneven ground. This type of physical activity promotes heart health, 
enhances circulation, and builds stamina, which are all essential for maintaining an active lifestyle.

Balance and Coordination: Unlike predictable gym workouts, orienteering challenges participants with 
unexpected obstacles such as tree roots, rocks, and streams. Navigating these elements improves 
balance and coordination, which can help reduce the risk of falls in older adults.
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Muscle Strength and Flexibility: The constant movement required in orienteering strengthens key 
muscle  groups,  including  the  legs,  core,  and  arms.  Additionally,  the  need  to  bend,  reach,  and 
maneuver through different terrains helps maintain flexibility and joint health.

Social and Psychological Benefits

Beyond its physical and cognitive advantages, orienteering fosters social engagement and emotional 
well-being. Many older adults struggle with feelings of loneliness and isolation, which can negatively 
impact their health. Orienteering is often a group activity, encouraging camaraderie, teamwork, and 
shared experiences.

Community and Social Interaction: Participating in orienteering events or clubs provides older adults 
with a sense of belonging and social support, reducing feelings of loneliness and enhancing overall 
happiness.

Stress Reduction and Mental Well-Being: Being outdoors in natural settings has been shown to lower 
stress levels and promote mental relaxation. Orienteering combines the benefits of nature exposure 
with physical activity, creating a powerful antidote to anxiety and depression.

Conclusion

Orienteering is more than just a sport; it is a holistic activity that supports cognitive function, physical 
mobility,  and emotional  well-being in  older  adults.  By engaging in  this  mentally  stimulating and 
physically demanding exercise, seniors can enhance their quality of life, reduce the risks associated 
with  aging,  and  maintain  independence  for  longer.  Encouraging  older  adults  to  participate  in 
orienteering could serve as a proactive strategy for promoting healthy aging and overall vitality.
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9. The Role of Orienteering in Childhood Development: Enhancing Problem-Solving, Focus, 
and Outdoor Engagement

In today’s digital  age, children are spending less time outdoors and engaging in fewer physical 
activities, which can impact their cognitive, physical, and emotional development. Orienteering, a sport 
that combines navigation with physical activity, offers a unique way to foster essential life skills in 
children. By challenging young participants to read maps, make quick decisions, and traverse diverse 
terrains, orienteering enhances problem-solving abilities, improves focus, and encourages outdoor 
engagement.

Enhancing Problem-Solving Skills
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Problem-solving is a critical skill that children develop through real-world experiences. Orienteering 
presents young participants with complex challenges that require them to think strategically and adapt 
to changing environments.

Decision-Making Under  Pressure:  As  children navigate  through orienteering  courses,  they  must 
assess multiple route options and decide which path to take based on terrain difficulty, distance, and 
time constraints. This encourages quick thinking and sound judgment.

Critical Thinking and Spatial Awareness: Orienteering requires children to interpret maps, recognize 
landmarks, and adjust their navigation strategies. This strengthens their ability to analyze spatial 
relationships, a crucial skill for subjects like mathematics and science.

Adaptability and Resilience: Unexpected obstacles such as fallen trees or impassable terrain force 
children to rethink their  plans and find alternative solutions.  These experiences build resilience, 
teaching them how to manage setbacks and persist through challenges.

Improving Focus and Attention

Many children struggle with maintaining attention in structured settings like classrooms. Orienteering 
helps improve concentration by requiring participants to remain alert and engaged throughout the 
activity.

Sustained  Attention:  Unlike  passive  activities  such  as  watching  TV,  orienteering  keeps  children 
mentally  and physically  engaged for  extended periods.  The necessity  of  staying on course and 
reaching checkpoints helps enhance focus and concentration.

Memory Retention and Cognitive Processing: Orienteering requires children to recall previous paths, 
remember map details, and apply learned navigation techniques. This active engagement strengthens 
memory and cognitive processing skills.

Reduction in Attention Deficit Symptoms: Studies suggest that outdoor activities, especially those 
requiring  problem-solving  and  movement,  can  help  children  with  attention  deficit  disorders  by 
improving their ability to focus and regulate impulses.

Encouraging Outdoor Engagement and Physical Activity

With the rise of screen time and sedentary lifestyles, children today have fewer opportunities to explore 
the outdoors. Orienteering fosters a love for nature while promoting physical fitness.

Exploration  and  Environmental  Awareness:  Orienteering  introduces  children  to  diverse  outdoor 
settings, from forests and parks to urban environments. This exposure helps them develop a deeper 
appreciation for nature and environmental conservation.

Physical Fitness and Coordination: The sport involves running, climbing, and maneuvering through 
different terrains, which improves cardiovascular health, muscle strength, and coordination. Unlike 
structured gym workouts, orienteering provides an enjoyable and natural way for children to stay 
active.

Communication Content for Website Report O SIGN Project · Erasmus+ Sport · Programme: 101184505  |  Page 22 
of 27



Social Interaction and Teamwork: Many orienteering events involve group participation, encouraging 
children to work together, communicate effectively, and develop leadership skills. The collaborative 
nature of the sport fosters camaraderie and teamwork.

Conclusion

Orienteering is more than just an outdoor adventure; it is a powerful tool for childhood development. By 
enhancing problem-solving skills, improving focus, and promoting outdoor engagement, the sport 
equips children with essential cognitive, physical, and social skills. Encouraging young people to 
participate in orienteering can help them develop resilience, independence, and a lifelong appreciation 
for nature, setting them up for success in all aspects of life. 
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10. Orienteering and Health: What Map-Based Navigation Adds to Outdoor Sports

Among outdoor sports, orienteering occupies a distinctive niche: you run or walk between control 
points, but the real constraint is cognitive—interpreting a detailed map, orienting it, estimating time and 
distance, choosing a route, and correcting mistakes in real time. At first glance it may resemble trail  
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running or trekking; in reality, it is an “ecological” example of integration between physical effort and a 
mental task, with potentially specific effects on brain health and psychological well-being.

1) The physiological “engine”: irregular endurance
From a cardiovascular perspective, orienteering falls within endurance sports: the aerobic 
component is predominant, but it alternates with more intense phases (climbs, changes of direction, 
accelerations after a route choice). A systematic review describes this intermittent profile and 
highlights that performance depends both on physical fitness and on the ability to manage the 
cognitive load of navigation (attention, anticipation, simplification of choices).
For public health, the core message remains that of regular physical activity: the WHO recommends 
at least 150–300 minutes per week of moderate aerobic activity for adults (or an equivalent amount 
of vigorous activity), reminding us that “every movement counts.”

2) The cognitive “software”: training spatial skills

The  difference  from other  outdoor  sports  becomes  clear  when  we  look  at  cognitive  functions. 
Orienteering forces athletes to maintain a mental representation of space, mentally rotate the map, 
shift between egocentric references (“where am I?”) and allocentric ones (“how are places arranged 
relative to each other?”), distribute attention between terrain and symbols, inhibit wrong shortcuts, and 
update the action plan.

This is not just theory: in a study of adults of different ages, expert orienteers reported greater use of 
spatial strategies and better spatial memory than physically active controls, even after controlling for 
age, sex, and general physical activity level.

This is crucial in comparison: walking or running in nature mainly trains the cardiovascular system and 
muscles; orienteering adds a “specific cognitive stimulation” that, in intensity and continuity, resembles 
problem solving in motion.
3) Ecological dual-tasking: why combining body and brain may matter

Part of the research on cognitive aging suggests that programs combining physical stimulation with a 
mental task can provide advantages (on average small but measurable) for certain executive functions 
compared  with  “single-domain”  interventions,  although  results  vary  across  studies.
Orienteering is a natural dual-task: it does not add an abstract puzzle, but a spatial decision embedded 
in action. In an experiment with young adults, a single vigorous orienteering session (with navigation) 
increased BDNF and selectively improved spatial memory compared with vigorous exercise without 
navigation;  this  suggests  that  the  orientation  component  may  “channel”  benefits  toward  spatial 
processes.
Supporting the neurobiological rationale, navigation training studies (in experimental tasks) show that 
regular,  demanding  stimulation  can  preserve  hippocampal  volume/integrity  markers  over  time 
compared  with  controls,  consistent  with  the  idea  of  trainable  plasticity.
It should also be noted that dual-tasking is not always “easier”: in a crossover study, moderate-intensity 
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orienteering produced a rise in salivary cortisol (neuroendocrine activation) compared with a 5 km run, 
while still improving some reaction times in cognitive tests. In practice: more mental stimulation often 
means higher acute arousal—requiring adequate recovery.

4) Mental health: nature, yes—but also meaning
Many outdoor sports share an environmental advantage: exercising outdoors can be associated with 
more favorable psychological outcomes than indoor activity, even if study quality is uneven.
Meta-analyses on “green exercise” find an average benefit for mental well-being compared with 
inactivity; comparisons with indoor or urban exercise are more nuanced and depend on duration, 
environmental quality, and measurement tools.
Here, orienteering adds a specific psychological ingredient: perceived competence (“I understand 
the map”), autonomy (I choose the route), and a progressive goal (finding checkpoints). In clinical 
practice and prevention, these elements often make the difference between “doing sport for a 
month” and building a sustainable habit.

5) Quick comparison with other outdoor sports

 Trail running / trekking: excellent for heart health and mood; cognitive demand may exist, but is 
often guided by the trail rather than continuous map-based decisions.

 Off-road cycling: high attentional and technical load; less centered on large-scale cartographic 
representation.

 Cross-country  skiing  and  gliding  sports:  outstanding  aerobic  and  coordinative  stimulus; 
navigation is not the dominant component.

Orienteering stands out because it makes orientation a systematic, repeated, and measurable form of 
training.

6) Precautions: making the load sustainable
Benefits do not eliminate risks: uneven terrain and pace changes increase stress on ankles and 
knees; moreover, cognitive load can become excessive if one starts with courses that are too 
difficult. The literature emphasizes the coexistence of high physical and cognitive demands: 
progression (simple courses, controlled environments, adequate recovery time) and basic technique 
are part of injury prevention.

In summary
If trail running and trekking are powerful “medicine” for the body and mood, orienteering adds a rare 
active ingredient: training spatial navigation under real-world conditions. It is not only moving in 
nature—it is thinking in space while moving through space.
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