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Abstract

Introduction: Running, as a generally accessible form of physical activity, is recognized as a
popular means of preventing lifestyle diseases. Each year, an increasing number of people of
various ages, progress of training, and physical fitness participate in mass running events.
Purpose: The study aims to identify the opinions of amateur long-distance runners
regarding health.

Material: 140 individuals from several Polish provinces, approximately 30 years old.
Method: A proprietary questionnaire survey.

Results: The most important factor motivating the respondents to engage in long-distance

running is the improvement of sports performance, followed by the need to relieve stress,
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improve quality of life, and, to a lesser extent, health goals. According to most respondents,
endurance-based long-distance running is healthy because it improves physical fitness,
positively affects the cardiovascular and respiratory systems, enhances immunity, and is a way
to relieve stress. Only a few respondents believe that running is not healthy. The main forms of
preparation for half marathons and marathons among runners include warm-up
exercises before the planned effort and strength and muscle stretching exercises. In the studied
group of runners, past injuries do not diminish the satisfaction of
engaging in long-distance running. Despite a significant number of respondents having
experienced injuries in the past while practicing this sport, they still consider running to be
healthy.

Conclusions: Long-distance running brings numerous health benefits. It improves physical
fitness, positively affects cardiovascular function, including lowering blood pressure,
significantly enhances sleep quality, and helps reduce stress, as confirmed by the

respondent’s opinions.

Keywords: long-distance running, physical activity, health

Introduction and Purpose of the Study

Running, a widely accessible form of aerobic physical activity, is recognized as a
popular method for preventing lifestyle diseases. According to the recommendations of the
World Health Organization and scientific societies (ESC, ACSM), dynamic endurance training

confers numerous health benefits, including increased average life expectancy [1],[2].

Systematic and rational physical exercise, of at least moderate intensity (e.g., running,
walking, cycling within 40-60% VO2 max), results in reduced resting and exercise heart rates
and lowered resting blood pressure [3],[4],[5]. High values of maximum oxygen uptake (VO2
max) are indicative of high endurance capacity during prolonged efforts; therefore, VO2 max
measurement is one of the primary criteria for assessing athletes' training levels [6],[7].
Endurance training decreases blood triglyceride levels, including LDL cholesterol fractions,

while increasing HDL cholesterol fractions. It enhances tissue sensitivity to insulin and



improves glucose metabolism [8],[9],[10],[11],[12]. Physical activities involving large muscle
groups promote weight reduction and enhance the motor characteristics of the musculoskeletal
system [3]. Running helps strengthen bones by increasing their density, which is crucial for

osteoporosis prevention [13].

An increasing number of individuals of various ages are observed running at their own
pace on city sidewalks, park trails, and forest paths, covering planned distances as amateurs
[14]. Students, professionals from various fields, and older adults for whom running has become
a lifestyle, a trend, or a means to cope with pervasive stress, are frequently seen running
[15],[16]. Regular running training can help mitigate symptoms of depression by improving
mood [17],[18]. Increased physical activity can alleviate some psychotic symptoms and address

comorbid conditions associated with psychotic disorders [19].

Some individuals strive to enhance their physical fitness concerning qualitative changes
in the body, while others focus on covering substantial distances, imposing training regimens

comparable to those of elite athletes.

The objective of this study was to identify the health-related perspectives of amateur

long-distance runners.

Material and Methods

The study conducted in Warsaw included 140 long-distance runners, comprising 101
men aged 19-58 years (31.7 + 9.3) and 39 women aged 18-65 years (33.6 £ 12.0). Most
participants (55.7%) lived in cities with populations exceeding 100,000, while 19.3% resided
in rural areas. Over half of the participants (53.6%) were single, and 61.4% had attained higher
education. Regarding employment, 44.3% reported having static jobs, 40% had mixed roles,
and 15.7% had dynamic jobs.

A diagnostic survey method was employed for this project. The research tool was a
custom-designed questionnaire consisting of 20 closed and semi-open questions. The
introduction to the survey included information on the study's purpose, assurances of response
anonymity, and instructions for answering the questions. The first 10 questions gathered
information about the demographic structure of the study group and their training practices,

while the remaining questions pertained to the study's objective.



The results were analyzed both quantitatively and qualitatively. Statistical analysis
involved hypothesis verification using both parametric and non-parametric tests: analysis of
variance (ANOVA), median test, Kruskal-Wallis ANOVA by ranks, and Pearson's Chi-squared
test. Statistical significance was determined at p < 0.05. The data analysis was conducted using

the "STATISTICA 12.0" software [20].

Results

The respondents of the study were amateur long-distance runners, with half of them
having trained for 1 to 3 years and one-third for 3 to 10 years (Table 1). The main reasons for
engaging in this type of physical activity were the desire to improve sports performance (60.7%),
relieve stress and improve quality of life (55%), and adopt a lifestyle (43.6%). A health-related
goal was noted by one-third of the respondents. Assuming that the intention behind choosing
this extreme discipline is the need to maintain and improve health, respondents were asked
whether they believed that endurance long-distance running is healthy. An overwhelming
majority responded affirmatively (89.3%), with 94.9% of women and 87.1% of men. The
respondents cited the health benefits of long-distance running as improving fitness,
strengthening the cardiovascular and immune systems, and providing a means to relieve stress.
However, one in nine respondents believed that running is not healthy due to the significant
strain it places on the heart and musculoskeletal system, as well as the frequent occurrence of

pain-related issues.

No statistically significant differences were found between the respondents' assessments
of the health benefits of long-distance running and their type of employment (p=0.53), training

duration (p=0.31), or the number of training sessions per week (p=0.17).



Table 1. Training experience of the respondents

men women
training experience of the | n=101 n=39
respondents n % n %
less than 1 year 3 2,97 3 7,69
1-3 years 42 41,58 21 53,85
3-10 years 37 36,63 13 33,33
over than 10 years 19 18,81 2 5,13

According to the principles of endurance training and the specifics of the discipline,
prior to the planned effort, 78.6% of participants performed a warm-up (regardless of training
experience), 62.1% engaged in muscle stretching, and 45.7% conducted strength exercises.
Achieving and maintaining a high level of aerobic capacity requires training cyclicity, which
includes the number of training sessions per week, the duration of each session, and the distance

covered. The obtained data are summarized in (Table 2).

Table 2. Training cycle of all respondents

men women
training cycle of all respondents n=101 n=39
n % n %
every day 19 18,81 1 2,56
number of training sessions | 5-6 29 28,71 11 |28,21
in the week 1-4 44 | 43,56 24 | 61,54
quite irregularly 9 8,91 3 7,69
approx. 20 minutes 1 0,99 1 2,56
time of training session 30-45 minutes 11 10,89 7 17,95
approx. 1 hour 47 | 46,53 21 | 53,85
1.5 hours or more 42 41,58 10 | 25,64
less than 30 km 15 14,85 4 10,26
number of kilometers run | 30-50 km 33 32,67 22 | 56,41
in a week 50-100 km 44 | 43,56 13 13333
over 100 km 9 8,91 0 0




The majority of respondents (81.4%) train on hard surfaces (asphalt, pavement,
cobblestones, etc.) while using running shoes (93.6%). Over half of the runners (55.7%)
monitor their heart rate with a heart rate monitor, with men slightly more likely to do so than
women. A statistically significant difference was found in the use of these devices based on
training experience (p=0.003275). Among those who have been running for 3-10 years, every
second person monitors their heart rate; among those with 1-3 years of experience, every third

person does so, and only one person among those training for less than a year does so.

An interesting distribution of data was obtained regarding the use of dietary supplements.
A slight difference was found between the percentage of individuals who believe that any
supplementation can be replaced by an appropriate diet (45%) and the percentage of
respondents using dietary supplements (44.3%). Significantly more women (56.4%) than men
(40.6%) believed in the benefits of a proper diet. It was demonstrated that the use of

supplementation depends on the length of running experience (p=0.012).

A significant portion of the respondents (57.1%) answered affirmatively to the question
of whether they undergo periodic medical examinations and use the services of physiotherapists
and dietitians. Women (71.8%) paid more attention to this form of health control than men
(51.5%). No statistically significant difference was found between the frequency of undergoing
periodic medical examinations, using physiotherapists' services, and consulting dietitians,
based on training experience (p=0.95). However, it is noteworthy that those who train for more
than 10 years (61.9%) and those who have been running for 1-3 years (57.1%) and 3-10 years

(56%) undergo medical examinations most frequently.
Discussion

The number of amateur long-distance runners and participants in marathons and half-
marathons increases every year. In the studied group, the primary motivation for engaging in
this sport was the desire to improve sports performance. Other reasons included the desire to
relieve stress, improve quality of life, treat running as a lifestyle, and fulfill the need for
competition. Health-related goals were not the main interest. Romanowska-Tottoczko et al.
obtained different results, with motivations organized hierarchically. They analyzed 98 long-
distance runners aged 19-70 years, affiliated with clubs in southwestern Poland. For 74.4% of
respondents, the main motivation was fitness, perceived as an indicator of health, though not

objectively measured by medical examination or adherence to health training principles. Other



reasons included the need for achievement, health, relaxation, recognition, belonging to a group,

superiority, and body shape (physical motivation) [21].

The increasing interest in mass street races and the openness of sports and recreational
events make completing the 42.195 km marathon distance a goal for recreational marathoners.
The trend of running and competition in extreme physical effort raises the question of the health
benefits of this activity. The results indicate that a significant majority of respondents believe
that long-distance running is healthy. This opinion was more frequently expressed by
individuals with static jobs (44.29%). Similar opinions regarding the positive impact of long-
distance running on health were expressed by over three-quarters of runners from all over
Poland—out of 869 respondents, according to reports by Nowak and Supinski. The authors
noted that as the length of training experience increases (over 10 years), so do health concerns

among respondents [22].

Participation in half-marathons and marathons involves extreme effort, causing a 10-
15-fold increase in energy and oxygen demand for working muscles. The efficiency and
adaptation of the cardiovascular, respiratory, hormonal, and nervous systems determine the
onset of central or muscle fatigue symptoms. In the presented study, most respondents reported
training experience of 1 to 3 years, with a slightly smaller percentage having 3 to 10 years of
experience, indicating that the analyzed group consisted of experienced amateur runners. This
is confirmed by their practice of warming up before planned effort, stretching muscles, and
performing strength exercises. The majority of respondents trained 1-4 times per week,
dedicating about 1 hour per session. The distance covered varied by gender—most women
covered 30 to 50 km, while men covered 50 to 100 km. It is difficult to compare the training
intensity of the respondents to elite long-distance runners, but to illustrate the scale of
differences, some values are worth mentioning. The average weekly distance for women is
166+11 km, with 12.2+0.4 training sessions per week, and an average session duration of
113+25 minutes; for men, the respective values are 206+26 km, 1340.7 sessions, and 125+11

minutes [23].
Conclusions

The results of the study indicate that long-distance running is an important physical
activity among the study participants. There are many health benefits of practising this physical
activity. This is confirmed by the opinions of those taking part in the study. The most important

motivator for practising long-distance running for respondents is the desire for better sporting



performance. In second place is the need to release from stress. An important, although less
dominant, motivation is to improve the overall quality of life. The least influential motivation
is health reasons. Most respondents believe that long-distance running is healthy, improves
fitness physical condition and have a beneficial effect on the cardiorespiratory and immune
systems. Running is also seen as an effective way to reduce stress and improve sleep quality. A
small number of respondents believe that long-distance running is not healthy, as it puts
significant strain on the heart and musculoskeletal system and can be a source of frequent pain.
Warming up before a planned effort is a common practice among runners. Strength and muscle
stretching exercises are also an important part of preparation. Past injuries do not diminish the
satisfaction of long-distance running. Despite having experienced injuries in the past, a
significant proportion of respondents still believe that endurance running long-distance

endurance running is healthy.

Organisers of running events and coaches should focus on supporting the runners'
sporting ambitions by offering training programmes aimed at improving athletic performance.
It is worth highlighting the health benefits of running, such as improved fitness and
cardiorespiratory system, to attract more people to the sport. Given that injuries do not detract
from running satisfaction but are common, organisers and coaches should place more emphasis
on education about injury prevention and correct running technique. Conducting more detailed
research into runners' motivations could help to better understand their needs and adapt training
plans. Further research into the impact of injury on long-term commitment to running could
provide valuable information on strategies to keep runners active despite injury. Developing
and promoting preventative programmes that can reduce the risk of injury could contribute to

even greater enjoyment of long-distance running.

All authors have read and agreed with the published version of the manuscript.

Funding

This research did not receive any funding.

Institutional Review Board Statement

Not applicable.



Informed Consent Statement

Not applicable.

Data Availability Statement

Not applicable.

Conflicts of Interest

The authors declare no conflict of interest

Damian Ruta: Conceptualization, Writing- rough preparation, Methodology, Investigation
Bogumit Bocianiak: Conceptualization, Writing- rough preparation, Methodology,
Investigation

Anna Kajka: Conceptualization, Writing- rough preparation, Methodology, Investigation
Julia Hamerska: Investigation, Resources

Joanna Antczak: Formal analysis, Visualisation

Laura Hamerska: Supervision, Writing- review and editing

Urszula Fenrych: Methodology, Formal analysis

Karolina Wojtczak: Supervision, Writing- review and editing

Olga Skupinska: Investigation, Writing- review and editing

Julia Lipska: Investigation, Resources

References

1. Lee DC, Pate RR, Lavie CJ, Sui X, Church TS, Blair SN. Leisure-time running reduces
all-cause and cardiovascular mortality risk. ] Am Coll Cardiol. 2014 Aug 5;64(5):472-
81. doi: 10.1016/j.jacc.2014.04.058. Erratum in: J Am Coll Cardiol. 2014 Oct
7;64(14):1537. PMID: 25082581; PMCID: PMC4131752.

2. Lee DC, Brellenthin AG, Thompson PD, Sui X, Lee IM, Lavie CJ. Running as a Key
Lifestyle Medicine for Longevity. Prog Cardiovasc Dis. 2017 Jun-Jul;60(1):45-55. doi:
10.1016/j.pcad.2017.03.005. Epub 2017 Mar 30. PMID: 28365296.

3. Kuch M. Janiszewski M. Mamcarz A.: Rehabilitacja kardiologiczna Medical Education
Sp.z 0.0. Warszawa 2014.

10



10.

11.

12.

13.

14.

Unhjem RJ. Changes in running economy and attainable maximal oxygen consumption

in response to prolonged running: The impact of training status. Scand J Med Sci Sports.
2024 May:34(5):e14637. doi: 10.1111/sms.14637. PMID: 38671555.

Czyzewska E. (2010). Uktad krazenia. [W:] Fizjologiczne Podstawy wysitku
fizycznego. Pod red. J. Goérskiego. Wyd. Lekarskie PZWL Warszawa.

Gorski J.(red), Fizjologiczne podstawy wysilku fizycznego, Wyd. PZWL. Warszawa
2006.

Pfitzinger P, Douglas S. Pobij swoj rekord. Skuteczne treningi od 5 km do maratonu dla

ambitnych biegaczy 2015
Ho CC, Nfor ON, Chen YT, Lin CF, Lu WY, Wu MC, Lin CC, Liaw YP. Jogging and

weight training associated with increased high-density lipoprotein cholesterol levels in
Taiwanese adults. J Int Soc Sports Nutr. 2022 Nov 29;19(1):664-676. doi:
10.1080/15502783.2022.2145232. PMID: 36518491; PMCID: PMC9744215.
Ruiz-Ramie JJ, Barber JL, Sarzynski MA. Effects of exercise on HDL functionality.
Curr Opin Lipidol. 2019 Feb;30(1):16-23. doi: 10.1097/MOL.0000000000000568.
PMID: 30480581; PMCID: PMC6492243.

Hsu CS, Chang ST, Nfor ON, Lee KJ, Lee SS, Liaw YP. Effects of Regular Aerobic
Exercise and Resistance Training on High-Density Lipoprotein Cholesterol Levels in
Taiwanese Adults. Int J Environ Res Public Health. 2019 Jun 5;16(11):2003. doi:
10.3390/ijerph16112003. PMID: 31195651; PMCID: PMC6603984.

Wang, Y., Xu, D. Effects of aerobic exercise on lipids and lipoproteins. Lipids Health
Dis 16, 132 (2017). https://doi.org/10.1186/s12944-017-0515-5

Odo EO, Ogu CO. Response to two-mode of exercise training (brisk walking and

jogging) of university staff high-density lipoprotein. Social Sci Educ Res Rev.

2020:7(1):225.
Kyte KH, Haakstad LAH, Hisdal J, Sunde A. Stensrud T. Bone health in Norwegian

female elite runners: a cross-sectional, controlled study. BMJ Open Sport Exerc Med.
2023 Feb 22:9(1):e001472. doi: 10.1136/bmjsem-2022-001472. PMID: 36844436;
PMCID: PMC9950887.

Vitti, A., Nikolaidis, P. T., Villiger, E., Onywera, V., & Knechtle, B. (2019). The “New

York City Marathon”: participation and performance trends of 1.2M runners during
half-century. Research in Sports Medicine, 28(1), 121-137.
https://doi.org/10.1080/15438627.2019.1586705

11



15.

16.

17.

18.

19.

20.

21.

22.

23.

Krol W, Gruszka A. Is running a state of mind? Sports training as a potential method

for developing cognitive flexibility. Psychol Sport Exerc. 2023 Jul:67:102425. doi:

10.1016/j.psychsport.2023.102425. Epub 2023 Mar 17. PMID: 37665878.

Kara$ K., Petrovets V., Wilczynska E. (2021), Wplyw treningu zdrowotnego na

samopoczucie czlowieka w opiniach 0séb starszych [w:] B. Bujalska, K. Kalbarczyk

(red.), Wybrane aspekty stanu zdrowia 0s6b mieszkajacych na terenie Polski — przeglad

i badania, Wydawnictwo Naukowe Tygiel, Lublin
Oswald F, Campbell J, Williamson C, Richards J, Kelly P. A Scoping Review of the

Relationship between Running and Mental Health. Int J Environ Res Public Health.
2020 Nov 1;17(21):8059. doi: 10.3390/ijerph17218059. PMID: 33139666; PMCID:
PMC7663387.

Thuany M, Viljoen C, Gomes TN, Knechtle B, Scheer V. Mental Health in Ultra-
Endurance Runners: A Systematic Review. Sports Med. 2023 Oct;53(10):1891-1904.
doi:10.1007/s40279-023-01890-5. Epub 2023 Aug 3. PMID: 37535248.

Mabhindru A, Patil P, Agrawal V. Role of Physical Activity on Mental Health and Well-
Being: A Review. Cureus. 2023 Jan 7;15(1):e33475. doi: 10.7759/cureus.33475. PMID:
36756008; PMCID: PMC9902068.

Ruta D. Zdrowotne aspekty amatorskich biegéw dlugodystansowych. Praca
magisterska wykonana w Zaktadzie Biofizyki i Fizjologii Czlowieka. Wydziat Nauki o
Zdrowiu Warszawski Uniwersytet Medyczny 2016.

Romanowska-Toltoczko A.Marciniuk J. (2012): Motywacja uczestnikow biegow
masowych. Rozprawy Naukowe AWF we Wroctawiu, 38, 22-25.

Nowak P.F., Supinski J. 2014 - Uczestnictwo w biegach maratonskich a zdrowotno$¢
polskich biegaczy AWF Wroctaw 2014, 45, 41-47.

Billat VL, Demarle A, Slawinski J, Paiva M, Koralsztein JP. Physical and training
characteristics of top-class marathon runners. Med Sci Sports Exerc. 2001

Dec;33(12):2089-97. doi: 10.1097/00005768-200112000-00018. PMID: 11740304

12



