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Objectives: This study aims to investigate the impact of outdoor activities, particularly 

mountain hiking, on physiological parameters, focusing on comparing differences 

between office workers and professional climbers. By analyzing factors such as waist 

circumference and exercise frequency, the objective is to assess the potential health 

benefits associated with active lifestyles and inform strategies for promoting physical 

activity among sedentary populations. Methods: The survey was collected using a cross-

sectional study method from 3 target groups, including professional mountaineers, 

amateur climbers, and office workers, in October 2022. The main questionnaire of the 

study included the WHO non-communicable disease risk questionnaire, the frequency 

and amount of mountain climbing, and the frequency and amount of active exercise. 

We also measured the physiological parameters of the participants. The statistical 

analysis was done using SPSS 26.0 software. Results: Engaging in unhealthy habits 

among office workers causes men to have a higher waist circumference than their standard 

size, and most do not exercise regularly. In contrast, professional climbers' risk factors for 

non-communicable diseases were relatively low. Office workers who are inactive and work 

in conditions that require some physical activity have the greatest need for exercise but are 

not actively exercising. Conclusion: Outside of work, an individual makes time to climb a 

mountain, which can positively affect physiological parameters.
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Introduction

The curfew caused by the COVID-19 pandemic, not only in 

the world but also in Mongolia, has made people understand the 

importance of movement. Because of that, people seeking fresh 

air and active movement have increased walking and hiking in 

the mountains [1,2]. As a result, the number of accidents caused 

by a lack of proper equipment and knowledge during hiking 

and mountain climbing among mountain climbers, citizens, and 

enthusiasts is increasing. Although Mongolia has a cold climate, 

it has a transition zone from the Siberian forest to the warm Gobi 

desert and the high mountain region, forest, and steppe regions. 

The territory has different surface shapes, including high and low 

mountains. [3, 4]
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Human health is dynamically affected by many external and 

internal factors throughout a lifetime. According to the Exposome 

concept, both external and internal push factors influenced 

directly or indirectly by humans play a critical role in the field of 

health development [5–8]. As previously demonstrated, genetic 

predisposition can reduce a person’s risk of developing chronic 

diseases by 10% [9]. In the current situation, this is a minor 

consideration. External or environmental factors such as diet, 

exercise, place of residence, access to green space, or climatic 

conditions have been rapidly changing over the last centuries, 

increasing the number of non-communicable diseases [10]. 

According to the 2019 Global Burden of Disease Survey 

of Mongolia’s healthcare sector, non-communicable diseases 

(NCDs) were exceptionally high [11]. High blood pressure and 

an unhealthy diet are the main risk factors that cause it. It has 

been proven in many studies that Mongolians consume very 

little fruit and vegetables but consume a lot of protein-rich meat 

and flour products [12–14]. In addition to primary prevention, 

exercise is the way to prevent high blood cholesterol, obesity, 

diabetes, metabolic syndrome, and high blood pressure caused 

by an unhealthy diet [15,16]. 

The scientific evidence that natural environments have a 

high potential for disease prevention and health promotion is 

growing [17]. Current evidence, however, frequently needs more 

methodological quality and rarely meets cutting-edge criteria 

for assessing the impact of natural environments as an external 

factor on human health and well-being [18]. Although there is 

increasing evidence for a favorable effect of forest treatments, it 

is still being determined how exactly and to what extent forests 

enhance human health. 

In a study by Odgerel et al. [11], the lack of physical 

activity ranks 16th for men and 17th for women among the 

age-standardized disability-adjusted life-years (DALYs) rate 

attributable to risk factors in Mongolia. Although not considered 

a serious risk factor, primary prevention is the most crucial 

consideration. According to a 2018 study by Delgermaa et al. 

[19], people with high levels of education and employment were 

associated with poor physical activity. Exercise alongside work is 

challenging and could be more effective when done regularly. By 

comparing the physiological parameters of mountain hikers and 

office workers, this study seeks to elucidate the potential benefits 

of engaging in outdoor activities, such as mountain climbing, 

on overall health. Understanding the contrasting lifestyles and 

associated health outcomes can inform strategies to promote 

physical activity and mitigate the risk factors associated with 

sedentary behavior. This study aims to investigate the differences 

in physiological parameters between mountain hikers and office 

workers, focusing on identifying potential implications for health 

and well-being.

Materials and Methods 

Participants and data collection
Our research team used the survey method from October 14-

24, 2022, and took three main groups as the target group of the 

research. The first is a group of professional mountaineers (i) who 

regularly climb mountains, engage in mountaineering sports, and 

belong to any mountaineering club. The second group, although 

not belonging to amateur climbers (ii), regularly climbs mountains 

one day of the week and is interested in mountain climbing. The 

participants of the 3rd group, named office workers (iii), were 

selected people who work in the office to the same age as the 

1st and 2nd groups. These three groups were included in the study 

because there were only significant differences between them, 

and the aim was to determine whether it is appropriate to climb 

a mountain sometimes (amateur climbers).

We used Woodwark’s [20] cross-sectional survey sample size 

formula because we did not have reliable data on professional 

mountaineers. The required sample size was estimated by the 

type I error rate (α) as 0.05, the probability of detecting a natural 

effect (1 - β) as 3, and it was determined that 46 people are 

needed from each group for the study.

Professional mountaineers were surveyed on the occasion 

of Mountaineer Sports Day for mountaineers who hiked from 

Tsetsee Gun Peak of Bogd Khan Mountain (2268 m above sea 

level) to the Western Table Peaks (2004 m above sea level). 

Amateur climbers were asked to participate randomly in a study 

while hiking Bogd Khan Mountain. The sedentary people were 

gathered in one office. In doing so, each participant filled out and 

signed a consent form for participation in the survey.

Technical information
The main questionnaire of the study included the WHO non-

communicable disease risk questionnaire, the frequency and 

amount of mountain climbing, and the frequency and amount 
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of active exercise. Body measurements included BMI, waist 

circumference, blood pressure, blood sugar, and additional 

measures of hand grip strength as key measures of non-

communicable disease risks. Score charts are tabulated based 

on risk factors such as gender, smoking, age, blood pressure, 

and blood cholesterol levels. Using this ready-made table, the 

person is calculated with an estimation of the ten-year risk of 

fatal cardiovascular disease [21].

Data Analysis
The statistical analysis was done using the Statistical Package 

for Social Sciences (SPSS version 26.0; IBM, Armonk, NY, USA). 

Continuous variables were presented by mean and standard 

deviation. Categorical variables were expressed as percentages 

and frequencies. The difference between categorical groups was 

calculated using the chi-square test (or Fisher’s exact test), and 

the continuous variables’ differentiation was done using the 

analysis of variance (ANOVA) and multiple comparison tests 

(Tukey test). A statistically significant difference was considered 

when the P value was <0.05.

Ethical Statement
This study was first started for the East Asian Medical 

Students’ Conference 2021 in Nepal. It was completed with 

the help of many students, teachers, and others. It was done to 

contribute to science, not to be devalued or wasted. This section 

is omitted because ethical approval is not provided for work 

conducted at the university student level.

Results

151 people participated in the study; the average age was 

36.9±11.6. Gender distribution: 43.7% of men and 56.3% of 

women. Of these, 27.8% were office workers, 34.4% were in the 

intermediate group (non-professional people who walk in the 

mountains for fun), and 37.7% were professional mountaineers. 

Most respondents (56.3%) said they have sedentary jobs, 

professional mountaineers, and office workers with low-activity 

jobs. The average height is 165.9±9.4 cm, the average weight 

is 67.5±14.0 kg, the average BMI is 24.5±4.5 kg/m2, and the 

average height of professional climbers is 168.9 cm, significantly 

higher than other groups. No differences were observed between 

groups regarding BMI and body weight, as detailed in Table 1. 

As for the use of alcohol and tobacco, 45.9% (p<0.001) of office 

workers use tobacco, and 47.2% (p<0.05) use alcohol, which is 

higher than other groups.

Table 1. General information of the study participants and distribution of primary risk factors for some non-communicable diseases

Variables

Total Groups

P-value
(N = 151)

Professional 
mountaineers

(n = 57)

Amateur
climbers
(n = 52)

Office
workers
(n = 42)

Age, mean ( SD), y 36.9 (11.6) 37.9 (9.8) 39.3 (13.5) 32.5 (10.1) .012*
Gender, n (%) .008*
Male 66 (43.7) 34 (59.6) 17 (32.7) 15 (35.7)
Female 85 (56.3) 23 (40.4) 35 (67.3) 27 (64.3)
Occupational type, n (%)         .009*
Inactive physical work 85 (56.3) 23 (40.4) 32 (61.5) 30 (71.4)
Active physical work 36 (23.8) 22 (38.6) 9 (17.3) 5 (11.9)
Unable to classify 30 (19.9) 12 (21.1) 11 (21.2) 7 (16.7)
Height, mean ( SD), cm 165.9 (9.4) 168.9 (7.9) 162.9 (11.4) 165.9 (7.3) .005*

Weight, mean ( SD), kg 67.5 (14.0) 67.4 (12.0) 67.0 (14.2) 68.3 (16.2) .893

Body mass index, mean ( SD), kg/
m2 24.5 (4.5) 23.5 (3.2) 25.3 (5.1) 24.8 (4.9) .111

Alcohol drinking, n (%)         .024*
No 97 (68.3) 37 (67.3) 41 (80.4) 19 (52.8)
Yes 45 (31.7) 18 (32.7) 10 (19.6) 17 (47.2)

*p-value less than 0.05
Values were presented as mean ± standard deviation, or proportions, Chi-square test.
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Tables 2 and 3 show the general body measurements 

of the subjects. The mean total arterial systolic pressure was 

124.5±21.8 mm Hg, and the diastolic pressure was 84.9±17.1 

mm Hg. According to measurements, arterial pressure among 

professional mountaineers (SP 134.5±25.7 mm Hg, p<0.001; 

DP 89.9±12.9 mm Hg, p<0.05) is higher than in other groups. 

Table 2. General physiological parameters of the study participants

Variables
Total

(N = 151)

Groups

P-valueProfessional 
mountaineers

(n = 57)

Amateur
climbers
(n = 52)

Office
workers
(n = 42)

Heart rate, mean (SD), times/
min

74.7 (13.4) 71.4 (14.6) 75.7 (14.5) 77.4 (9.4) .084

BP by measurement, 
mean (SD), mm Hg
Systolic 124.5 (21.8) 134.5 (25.7) 119.7 (15.6) 116.1 (16.6) < .001**
Diastolic 84.9 (17.1) 89.9 (12.9) 83.3 (21.0) 79.8 (15.4) .011*
Constant BP, 
mean (SD), mm Hg
Systolic 111.7 (20.0) 110.2 (22.7) 114.6 (17.8) 109.4 (19.4) .520
Diastolic 76.4 (12.0) 77.6 (10.0) 78.1 (12.2) 72.3 (13.7) .131
Man’ hand' grip strength, 
mean (SD)
Right 56.2 (61.4) 65.5 (83.8) 43.2 (9.6) 51.0 (26.1) .464
Left 48.0 (18.4) 52.6 (18.4) 41.4 (9.7) 46.1 (24.4) .120
Woman’ hand' grip strength, 
mean (SD)
Right 26.7 (7.8) 26.8 (7.3) 25.4 (5.1) 28.4 (10.6) .344
Left 25.4 (7.0) 27.7 (8.1) 24.0 (5.4) 25.4 (7.8) .186
Waist circumference, 
mean (SD), cm

84.2 (12.9) 81.4 (12.6) 85.8 (11.8) 85.6 (14.3) .163

Male 90.6 (11.2) 85.9 (8.9) 94.9 (7.9) 94.3 (15.1) .008*
Female 79.5 (12.2) 74.2 (14.3) 81.7 (10.9) 80.5 (11.3) .086
Blood glucose level, 
mean (SD), mmol/L

5.3 (1.1) 5.0 (1.2) 5.5 (1.2) 5.6 (0.9) .027*

*P-value is less than 0.05, **p-value is less than 0.001
Values were presented as mean ± standard deviation, or proportions, ANOVA test

Interestingly, there were no differences between handgrip 

strength and waist circumference groups. Professional 

mountaineers had statistically lower random blood glucose 

levels than office workers (MD -0.58; p<0.05). The prevalence 

of acute diseases occurring in the next three months is 8.0%; 

the prevalence of chronic diseases is 20.0%; the prevalence of 

those with a 10-20% probability of suffering from cardiovascular 

diseases in the next ten years is 5.3%; and the prevalence of 

those with a 30-40% probability is 2.6%. However, there was no 

difference between the groups.

Mountain climbing data was obtained separately, and all 

groups were assessed independently. Seventy-seven percent of 

professional climbers belong to a climbing club. Sixty percent of 

mountaineers who regularly go out 3-6 times a week are in non-

stressful work conditions, while 55.6% of climbers who go to the 

mountains 1-2 times a week are in strenuous work conditions. 

The frequency of mountain climbing. Was correlated with the 

frequency of average weight (p<0.05). Among the interest group 

and office workers, the active exercise rate is 44.0% and 78.4%, 

respectively, for those who exercise actively in non-vigorous 

work and 25.0% for those who exercise regularly in strenuous 

work. Among those who exercise regularly, 66.0% exercise at 

high intensity, 34.0% at low intensity, 38.9% of low-intensity 

exercisers, and 14.3% of high-intensity exercisers smoke.
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Table 3. Multiple comparisons of physiological parameters among study groups

Variables
Mean

Difference
(I-J)

Std. Error
P-

Value

95% Confidence
Interval

Lower
Bound

Upper
Bound

Systolic 
pressure by 
measurement

Professional 
mountaineers

Amateur 14.81 4.00 0.001** 5.33 24.29
Office worker 18.38 4.21 0.000** 8.40 28.35

Amateur
Professional mountaineers -14.81 4.00 0.001** -24.29 -5.33
Office worker 3.56 4.36 0.693 -6.76 13.88

Office worker
Professional mountaineers -18.38 4.21 0.000** -28.35 -8.40
Amateur -3.56 4.36 0.693 -13.88 6.76

Diastolic 
pressure by 
measurement

Professional 
mountaineers

Amateur 6.59 3.29 0.115 -1.20 14.39
Office worker 10.18 3.46 0.011* 1.97 18.38

Amateur
Professional mountaineers -6.59 3.29 0.115 -14.39 1.20
Office worker 3.58 3.57 0.575 -4.87 12.04

Office worker
Professional mountaineers -10.18 3.46 0.011* -18.38 -1.97
Amateur -3.58 3.57 0.575 -12.04 4.87

Blood glucose 
level

Professional 
mountaineers

Amateur -0.47 0.22 0.083 -0.99 0.05
Office worker -0.58 0.24 0.039* -1.14 -0.02

Amateur
Professional mountaineers 0.47 0.22 0.083 -0.05 0.99
Office worker -0.11 0.24 0.886 -0.67 0.45

Office worker
Professional mountaineers 0.58 0.24 0.039* 0.02 1.14
Amateur 0.11 0.24 0.886 -0.45 0.67

Waist 
circumference 
(male)

Professional 
mountaineers

Amateur -8.98 3.24 0.020* -16.76 -1.19
Office worker -8.39 3.38 0.042* -16.53 -0.25

Amateur
Professional mountaineers 8.98 3.24 0.020* 1.19 16.76
Office worker 0.59 3.82 0.987 -8.61 9.79

Office worker
Professional mountaineers 8.39 3.38 0.042* 0.25 16.53
Amateur -0.59 3.82 0.987 -9.79 8.61

* denotes p<0.05, ** denotes p<0.001, Multiple comparison (Tukey) test

Discussion
Urbanization reduces physical activity, and lifestyle changes 

are the basis of chronic diseases (Field [22–24]). However, the 

healing impact of forest stays on existing ailments has yet to 

be established [10]. Overall, while there have been countless 

studies on the health impacts of forests, there is still a great need 

for enhanced research, both theoretically and methodologically 

[25]. Unfortunately, we found several studies on medium to 

low-quality forest-based therapies, which had a significant 

risk of bias. Insufficient description of the intervention groups, 

reporting of confounding factors, and missing or inadequate 

control group organizations are structural and methodological 

flaws in research design and reporting quality [26]. Furthermore, 

most of the identified studies are conducted in Asian nations 

with a primary sample of healthy and young individuals, limiting 

the generalizability of the conclusions. The intervention length 

is typically short (1-3 days), with no long-term effects reported 

[27,28].

This pertains to human physical, mental, and social health 

fields. According to Schuh and Immich, forest treatments are 

appropriate for boosting overall health and acting as stress 

reducers. Several studies on stress reduction using forest 

treatments have found that parasympathetic activity increases 

[27,29,30]. They are vital for physical recovery and relaxation 

[31] but may also improve blood pressure [32] and heart rate 

[33]. Forest remedies can also reduce established risk factors 

for cardiovascular disease [34,35]. Respiratory diseases, such 

as COPD [36], depression [37], exhaustion [38], and sleep 

disorders [39], can also be positively influenced by forest-based 

interventions. Furthermore, as proven, wood contains immune-

boosting properties [27]. Frequent and more prolonged forest 

stays generally have a more substantial and lasting effect than 

isolated and sorted visits [40].
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Numerous studies have shown that long-term, sustained 

exercise has positive health effects. One of them is regularly 

going to the mountains and doing mountain sports. Especially 

in Ulaanbaatar, the capital city of Mongolia, there is a way to 

invest in your health during your free time at a low-cost [17,38]. 

Furthermore, potential health consequences of forests may be 

caused by the individual perspectives of forest visitors and, 

hence, by the environment of the forest itself [41]. As a result, a 

consistent evaluation technique to define the forest itself would 

be critical. It is possible to derive a basic evaluation scheme for 

individual forest areas by structuring the numerous findings 

on the impact of forests, which can be used as comparative 

instruments between different study areas and, thus, contribute 

to the necessary improvement of the exposure approach [18].

Previous studies have often explored the health implications 

of sedentary lifestyles among office workers or the physical 

fitness of professional climbers. However, the current study 

offers a unique approach by directly comparing physiological 

parameters between these two distinct groups. While some 

research has investigated the health benefits of physical activity, 

few have specifically examined how the contrasting lifestyles 

of mountain hikers and office workers influence physiological 

markers associated with health and well-being. By focusing 

on this comparative analysis, our study fills a crucial gap in the 

literature and provides valuable insights into the potential health 

implications of different occupational lifestyles. Furthermore, 

by identifying specific physiological differences between these 

groups, our findings may inform targeted interventions and 

policies to promote healthier behaviors and reduce the burden 

of non-communicable diseases in diverse occupational settings. 

Thus, our study contributes to the scientific understanding of the 

complex relationship between occupation, physical activity, and 

health outcomes, with implications for public health initiatives 

and workplace wellness programs.

There are some modest limitations associated with the 

current study. According to our measurements, arterial pressure 

was higher in professional mountain climbers. This may be 

because the data was collected 5-10 minutes after resting 

after climbing the mountain. We all anticipated this error, and 

there were no differences between groups when subjects were 

asked to specify their constant pressure in the study. However, 

our research team has tried to collect as much information as 

possible and produce quality results. After 2019, or the period of 

the COVID-19 pandemic, there has yet to be a national survey 

that has determined the dynamics and influencing factors of 

population movement. There is a need to study this further in 

our country.

This study was conducted among adults. Otherwise, future 

research should concentrate on adolescents who tend to have a 

weaker sense of body appreciation and who use fitness centers 

and organized sports as two of the most popular venues for 

physical exercise.

Conflict of Interest

We declare no conflict of interest.

Acknowledgements

We thank the Mongolian Mountaineers’ Association and 

Bishrelt LLC for allowing us to conduct our research. We would 

also like to thank all the colleagues who participated in the 

data collection for the study from the Asian Medical Students’ 

Association of Mongolia. In addition, we thanked Purevsod 

Lkhagvasuren and Anar Bayarmunkh for their cooperation in 

organizing the research team. The study was first started for the 

East Asian Medical Students’ Conference 2021 in Nepal, and I 

would like to express my gratitude to board lecturer Enkhgerel 

Nyamdavaa, who worked to improve the quality of the study.

References

1. 	 Huber D, Freidl J, Pichler C, et al. Long-Term Effects of 

Mountain Hiking vs. Forest Therapy on Physical and 

Mental Health of Couples: A Randomized Controlled Trial. 

Int J Environ Res Public Health. 2023 Jan 13;20(2):1469. 

http://doi.org/10.3390/ijerph20021469

2. 	 Lee B, Yeon P, Park S. The Factors and Relationships 

Influencing Forest Hiking Exercise Characteristics after 

COVID-19 Occurrence: At Seoul Metropolitan Area and 

in Hikers’ 20s and 30s. Int J Environ Res Public Health. 

2022 Dec 7;19(24):16403. http://doi.org/10.3390/

ijerph192416403

Jargaltulga Ulziijargal et al.



32          www.cajms.mn

3. Sodnom E. Mongolian Geodetic Reference System. The

20th UNRCC-AP and the 4th UN-GGIM-AP; 2015 Oct 10;

Jeju Island, Republic of Korea.

4. The wind of 1580 meters above sea level [Internet].

[cited 2023 Oct 2]. Available from: https://www.

discovermongolia.mn/blogs/the-wind-of-1580-meters-

above-sea-level

5. Wild CP. Complementing the genome with an “exposome”: 

the outstanding challenge of environmental exposure

measurement in molecular epidemiology. Cancer Epidmiol

Biomarkers Prev. 2005 Aug;14(8):1847–50. http://doi.

org/10.1158/1055-9965.EPI-05-0456

6. Rappaport SM, Smith MT. Epidemiology. Environment and

disease risks. Science. 2010 Oct 22;330(6003):460–1.

http://doi.org/10.1126/science.1192603

7. Wild CP. The exposome: from concept to utility. Int J

Epidemiol. 2012 Feb;41(1):24–32. http://doi.org/10.1093/

ije/dyr236

8. Dagnino S, Macherone A, editors. Unraveling the

Exposome: A Practical View. Cham: Springer International

Publishing; 2019. http://doi.org/10.1007/978-3-319-

89321-1

9. Rappaport SM. Implications of the exposome for exposure

science. J Expo Sci Environ Epidemiol. 2011;21(1):5–9.

http://doi.org/10.1038/jes.2010.50

10.	Schuh A, Immich G. Waldtherapie. Berlin, Heidelberg:

Springer Berlin Heidelberg; 2019. http://doi.

org/10.1007/978-3-662-59026-3

11.	Chimed-Ochir O, Delgermaa V, Takahashi K, et al. Mongolia 

health situation: based on the Global Burden of Disease

Study 2019. BMC Public Health. 2022 Dec;22(1):5. http://

doi.org/10.1186/s12889-021-12070-3

12. Bromage S, Daria T, Lander RL, et al. Diet and Nutrition

Status of Mongolian Adults. Nutrients. 2020 May

22;12(5):1514. http://doi.org/10.3390/nu12051514

13. Byambasukh O, Bayarmunkh A, Byambaa A, et al. The

Contributions of Food Groups to the Daily Caloric Intake

in Mongolian Population: A Mon-Timeline Study. Nutrients.

2021 Nov 13;13(11):4062. http://doi.org/10.3390/

nu13114062

14.	Delgermaa D, Yamaguchi M, Nomura M, et al. Assessment

of Mongolian dietary intake for planetary and human

health. PLOS Glob Public Health. 2023;3(3):e0001229.

http://doi.org/10.1371/journal.pgph.0001229

15.	Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA 
Guideline on the Primary Prevention of Cardiovascular 
Disease: A Report of the American College of Cardiology/
American Heart Association Task Force on Clinical Practice 
Guidelines. Circulation. 2019 Sep 10;140(11):e596-e646. 
https://doi.org/10.1161/CIR.0000000000000678.

16. Alves AJ, Viana JL, Cavalcante SL, et al. Physical activity

in primary and secondary prevention of cardiovascular

disease: Overview updated. World J Cardiol. 2016 Oct

26;8(10):575–83. http://doi.org/10.4330/wjc.v8.i10.575

17.	Gladwell VF, Brown DK, Wood C, et al. The great

outdoors: how a green exercise environment can benefit

all. Extreme Physiol Med. 2013 Jan 3;2(1):3. http://doi.

org/10.1186/2046-7648-2-3

18. Vrijheid M. The exposome: a new paradigm to

study the impact of environment on health. Thorax. 

2014 Sep;69(9):876–8. http://doi.org/10.1136/

thoraxjnl-2013-204949

19. Dashzeveg D, Nakamura K, Seino K, et al. Changes in

the configuration and patterns of physical activity among

Mongolian adults, 2005-2013. J Rural Med JRM. 2018

Nov;13(2):151–9. http://doi.org/10.2185/jrm.2977

20.	Woodward M. Formulae for Sample Size, Power

and Minimum Detectable Relative Risk in Medical

Studies. Statistician. 1992;41(2):185. http://doi.

org/10.2307/2348252

21.	Conroy R. Estimation of ten-year risk of fatal cardiovascular 

disease in Europe: the SCORE project. Eur Heart J. 2003

Jun;24(11):987–1003. http://doi.org/10.1016/S0195-

668X(03)00114-3

22. Warburton DER, Nicol CW, Bredin SSD. Health benefits

of physical activity: the evidence. CMAJ. 2006 Mar

14;174(6):801–9. http://doi.org/10.1503/cmaj.051351

23. Stamatakis E, Gale J, Bauman A, et al. Physical Activity,

and Risk of Mortality in Adults. J Am Coll Cardiol. 2019

Apr 30;73(16):2062–72. http://doi.org/10.1016/j.

jacc.2019.02.031

24.	Park JH, Moon JH, Kim HJ, et al. Sedentary Lifestyle:

Overview of Updated Evidence of Potential Health Risks.

Korean J Fam Med. 2020 Nov;41(6):365–73. http://doi.

org/10.4082/kjfm.20.0165

25. Oh B, Lee KJ, Zaslawski C, et al. Health and well-being

benefits of spending time in forests: systematic review.

The Physiological Parameters Among Mountain Hikers



www.cajms.mn          33Vol.10• No.1• Mar 2024

Environ Health Prev Med. 2017 Oct 18;22(1):71. http://doi.

org/10.1186/s12199-017-0677-9

26.	Stier-Jarmer M, Throner V, Kirschneck M, et al. The 

Psychological and Physical Effects of Forests on Human 

Health: A Systematic Review of Systematic Reviews and 

Meta-Analyses. Int J Environ Res Public Health. 2021 Feb 

11;18(4):1770. http://doi.org/10.3390/ijerph18041770

27.	Li Q. Shinrin-yoku: the art and science of forest bathing. 

London: Penguin Life; 2018. Available from: https://

wellcomecollection.org/works/h8e9adny

28.	Wen Y, Yan Q, Pan Y, et al. Medical empirical research 

on forest bathing (Shinrin-yoku): a systematic review. 

Environ Health Prev Med. 2019 Dec 1;24(1):70. http://doi.

org/10.1186/s12199-019-0822-8

29.	Karjalainen E, Sarjala T, Raitio H. Promoting human 

health through forests: overview and major challenges. 

Environ Health Prev Med. 2010 Jan;15(1):1–8. http://doi.

org/10.1007/s12199-008-0069-2

30.	Shin WS, Yeoun PS, Yoo RW, et al. Forest experience and 

psychological health benefits: the state of the art and 

future prospect in Korea. Environ Health Prev Med. 2010 

Jan;15(1):38–47. http://doi.org/10.1007/s12199-009-

0114-9

31.	Stigsdotter UK, Corazon SS, Sidenius U. Forest design 

for mental health promotion—Using perceived sensory 

dimensions to elicit restorative responses. Landsc Urban 

Plan. 2017 Apr;160:1–15. http://doi.org/10.1016/j.

landurbplan.2016.11.012

32.	Mao GX, Cao YB, Lan XG, et al. Therapeutic effect of forest 

bathing on human hypertension in the elderly. J Cardiol. 

2012 Dec;60(6):495–502. http://doi.org/10.1016/j.

jjcc.2012.08.003

33.	Ikei H, Song C, Miyazaki Y. Physiological effect of olfactory 

stimulation by Hinoki cypress (Chamaecyparis obtusa) 

leaf oil. J Physiol Anthropol. 2015 Dec 22;34:44. http://

doi.org/10.1186/s40101-015-0082-2

34.	Mao G, Cao Y, Wang B, et al. The Salutary Influence 

of Forest Bathing on Elderly Patients with Chronic 

Heart Failure. Int J Environ Res Public Health. 2017 Mar 

31;14(4):368. http://doi.org/10.3390/ijerph14040368

35.	Mao GX, Cao YB, Yang Y, et al. Additive Benefits of Twice 

Forest Bathing Trips in Elderly Patients with Chronic Heart 

Failure. Biomed Environ Sci BES. 2018 Feb;31(2):159–62. 

http://doi.org/10.3967/bes2018.020

36.	Jia BB, Yang ZX, Mao GX, et al. Health Effect of Forest 

Bathing Trip on Elderly Patients with Chronic Obstructive 

Pulmonary Disease. Biomed Environ Sci BES. 2016 

Mar;29(3):212–8. http://doi.org/10.3967/bes2016.026

37.	Shin WS, Shin CS, Yeoun PS. The influence of forest therapy 

camp on depression in alcoholics. Environ Health Prev Med. 

2012 Jan;17(1):73–6. http://doi.org/10.1007/s12199-

011-0215-0

38.	Sonntag-Öström E, Nordin M, Lundell Y, et al. Restorative 

effects of visits to urban and forest environments in 

patients with exhaustion disorder. Urban For Urban 

Green. 2014;13(2):344–54. http://doi.org/10.1016/j.

ufug.2013.12.007

39.	Morita E, Imai M, Okawa M, et al. A before and after 

comparison of the effects of forest walking on the sleep 

of a community-based sample of people with sleep 

complaints. Biopsychosoc Med. 2011 Oct 14;5:13. http://

doi.org/10.1186/1751-0759-5-13

40.	Den Berg MM, Poppel M, Kamp I, et al. Do Physical 

Activity, Social Cohesion, and Loneliness Mediate the 

Association Between Time Spent Visiting Green Space and 

Mental Health?. Environ Behav. 2019 Feb;51(2):144–66. 

http://doi.org/10.1177/0013916517738563

41.	Cervinka R, Höltge J, Pirgie L, et al. Green Public Health 

- Benefits of Woodlands on Human Health and Well-

being. Vienna, Austria: Bundesforschungszentrum für 

Wald (BFW); 2014. https://bfw.ac.at/cms_stamm/

GreenCareWald/pdf/GPH_englisch_gesamt.pdf

Jargaltulga Ulziijargal et al.


