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Abstract: In view of the prevailing preferences for health and recreation revealed by previous 

studies as the main expected benefits of forest visits, the research presented herein focuses on 

whether such expectations would translate into a significant increase in the number of forest visits 

(NFV) following pandemic outbreaks. In this context, a Slovak nationwide survey on forests was 

conducted, with the main objective of casting light on possible changes in NFV as a coping 

mechanism or behavioral response to the discomfort and severe restrictions stemming from 

coronavirus disease 2019 (COVID-19) and the related measures. The survey was administered on a 

statistically representative sample after the pandemic’s first wave ebbed and restrictions were eased 

in the summer months of 2020. Collected data were assessed using ANOVA, the results of which 

supported the importance of forests as places providing opportunities for restoration of mental and 

physical resources. Forest accessibility as represented by forest coverage and settlement size 

emerged as a paramount factor affecting NFV rates both before and during the COVID-19 

pandemic. The pandemic and its accompanying measures affected the relationships between NFV 

and average per capita income, type of employment, and most importantly age, highlighting 

possible vulnerabilities and disadvantages in certain population segments. 

Keywords: forest recreation; forest coverage; settlement size; COVID-19 pandemic; lockdown 

restrictions; number of forest visits; forest visitor age 

 

1. Introduction 

The social value of forest recreation mainly relates to intangible benefits, such as 

aesthetic qualities, as well as the enhancement of psychological and physical health [1]. 

The results of a considerable amount of research have shown that nature-based outdoor 

activities, forest visits, and environmental simulation promote both physical and mental 

health and wellbeing, leading to more positive emotional self-reports and increased 

sustained attention, cognitive functions, and processes of restoration. Further reported 

benefits include physiological stress reductions manifested by various indicators, e.g., 

improvements in heartbeat and heart rate variability, blood pressure, stress hormone 

levels, and others [2–6]. Since the 1990s, outdoor and forest recreation has been on the 

political agenda at the European level [7]. However, contradictions exist between the 

expressed political importance of outdoor recreation at the national level and the absence 

of binding commitments for action [8]. One reason for this could be that the role of forest 
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management in contributing to “health bonuses” in the form of human and public health 

benefits provided by forests is still poorly investigated [9]. The components of 

professional forestry may consist of selecting appropriate tree species, supporting forest 

stand resilience, and maintaining aesthetically pleasing forests, among other activities.  

Discussions and policies on forest recreation and management need to be reviewed 

in light of the multidimensional impacts of the coronavirus disease 2019 (COVID-19) 

pandemic, caused by a highly contagious virus that rapidly spreads and continuously 

evolves with new variants [10]. Uncertainty surrounding vaccine availability and uptake, 

along with the fact that this virus rapidly circulates throughout the world and mutates, 

has led to a strong focus on a variety of public health measures, e.g., quarantine, 

lockdowns, and social distancing [11]. The coronavirus outbreak has also profoundly 

impacted the delivery of essential healthcare and management practices in core clinical 

settings across the globe, including health rationing, which has affected many lives [12]. 

The overall cost of health risks due to the COVID-19 pandemic is exceptionally high [13]. 

Historical analogies reveal that such situations may lead to long-term issues in accessing 

healthcare and rising costs for medical treatments, in turn producing a growing demand 

for alternative ways of coping with health problems and lack of wellbeing [14]. Along 

similar lines, research into SARS-CoV-2 (hereinafter referred to as COVID-19) infection 

has shown that recovery is commonly affected by persistent fatigue, accompanied by 

anxiety or depression and other symptoms [15], thus pointing to multifaceted health 

repercussions and individuals’ search for alternative methods of restoring mental and 

physical wellbeing.  

Nature and forest visits have various restorative effects on health, including stress 

reduction, whereby the feelings of restoration, vitality, and positive mood increase, with 

older forests showing significantly stronger effects compared to young forests [16,17]. 

Additionally, spending time in nature and forests appears to produce health benefits 

through enhanced immune functioning, promoted by various compounds and 

microorganisms contained in the forest air [5]. These findings make the forests–public 

health link profoundly relevant in the current pandemic situation. The complex 

consequences of the COVID-19 pandemic, along with its accompanying measures (e.g., 

limitations on accessing health services, lockdown, social distancing) and side-effects (e.g., 

loneliness, anxiety, depression, weight gain, increased alcohol consumption, reduced 

physical activity), are likely to last for an uncertain length of time into the future [18,19]. 

This necessitates public health initiatives and creative solutions to various wellbeing and 

social challenges as the global pandemic takes its heavy toll. Given the restorative effects 

mentioned above, our study aims to examine whether people seek relief through 

increased forest visits and recreation to cope with the difficulties and uncertainties of the 

pandemic. Our working hypothesis is that the number of forest visits (NFV) would 

increase during the COVID-19 pandemic as compared to the pre-pandemic period, and 

this would especially be the case for people with easy access to forests. The hypothesis 

drew on our 2018 survey that indicated high preference for forest recreation compared to 

other forest ecosystem services, such as wood or biomass production [20]. We expected 

this tendency to be reinforced in the face of the pandemic restrictions, and therefore 

analyzed the number of forest visits in Slovakia—a country well-known for its collection 

of vast forests that cover approximately 40% of its total area. 

2. Materials and Methods 

In order to establish the anticipated change in the number of forest visits during the 

early phase of the COVID-19 pandemic, we conducted a nation-wide survey on a 

representative sample of respondents. Considering that the population size for each 

stratum was known, the sample size for each stratum was determined using the Krejcie 

and Morgan formula [21]. The required sample sizes, along with the realized sample sizes, 

are shown in Table 1. The realized sample size in most cases reached or exceeded the 
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required sample size, except for respondents in the age category of 16–29 and residents of 

Bratislava, the capital of Slovakia. 

Table 1. Determination of the respondent sample sizes. The required sample sizes were calculated 

for a 5% margin and 90% confidence level (CL). The realized sample sizes corresponded to the 

numbers of completed and returned questionnaires. Population size date were obtained from [22]. 

Variable Stratum Population Size 
Required Sample 

Size 

Realized 

Sample Size 

Margin of Error 

(CL 90%) 

Sex 

male 2,194,802 271 470 3.79 

female 2,345,447 271 530 3.57 

total 4,540,249 271 1000 2.60 

Age 

16–29 868,926 271 107 7.95 

30–44 1,302,786 271 280 4.91 

45–62 1,317,266 271 276 4.95 

>62 1,051,271 271 337 4.48 

Residence 

area 

Bratislava (capital) 669,592 271 114 7.70 

Eastern Slovakia 1,627,704 271 299 4.76 

Central Slovakia 1,336,785 271 249 5.21 

Western Slovakia 1,823,792 271 338 4.47 

CL—confidence level. 

All results presented and discussed in this study were acquired through the survey 

that was conducted during summer 2020 following the first wave of the COVID-19 

pandemic in Slovakia, and when pandemic measures and restrictions were eased. The 

survey was distributed digitally throughout the whole of Slovakia to all age, sex, and 

residence segments. The survey was carried out in collaboration with a market research 

agency Go4insight, who have expertise in qualitative and quantitative research and data 

collection methods. In this study, respondents were divided into four age groups (16–29, 

30–44, 45–62, and > 63 years of age), while sex consisted of two categories (female and 

male). Among other aspects, the survey consisted of 19 questions, including two questions 

asking respondents to provide their average NFV per month before and during the 

COVID-19 pandemic. For the purpose of this study, we focused on 6 factors, i.e., sex, age, 

place of residence with regard to forest coverage (Figure 1), population size in place of 

residence, income category of respondents, and employment type. We then examined 

which factor had the most robust effect on NFV. 

 

Figure 1. Forest coverage in geographical regions of Slovakia: Bratislava (3.7%), Western Slovakia 

(19%), Central Slovakia (42%), and Eastern Slovakia (35.3%). 

Statistical analysis was performed using R Statistical Software (Foundation for 

Statistical Computing, Vienna, Austria). In the first step, descriptive statistics were used 
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to explore the data. In the second step, we analyzed the influence of sex, age, number of 

citizens, education, employment, salary, place of residence, and region on visiting of 

forests through ANOVA. Results were considered significant if p ≤ 0.05. 

3. Results and Discussion 

Average per capita NFV values showed an increasing tendency from 5.39 before to 

5.87 after the introduction of pandemic measures (i.e., by 9%, p = 0.098). However, the 

rates of changes in NFV varied considerably in different population groups classified by 

geographical, socioeconomic, and demographic criteria. 

3.1. Role of Forest Accessibility 

The ANOVA results pointed to strong regional influence on NFV, regardless of the 

pandemic’s first wave (Figure 2). We attributed this significant effect to distinct forest 

coverage, and thus also settlement distance to the nearest forest in each region. For 

example, the highest and the lowest average NFV differences occurred in the Central 

Slovakia and Bratislava regions, featuring the maximum and minimum forest coverage, 

respectively. 

 

Figure 2. Levels of significance for differences in numbers of forest visits (NFV) per month 

according to regions characterized by forest coverage (%), before (orange) and during the COVID-

19 pandemic (green), produced using ANOVA; and for NFV differences within groups (black), 

determined by t-test. 

It is very likely that the trend in NFV and its changes during COVID-19 with regard 

to forest coverage among Slovak regions resulted from a direct link between the forest 

coverage and distance to the nearest forest. Earlier studies conducted in some European 

countries showed that living closer to a forest increases the likelihood of greater frequency 

of forest visits, such as for children that grow up in the proximity of forests [23–25]. The 

proximity to forests was important, as people were prepared to walk to close recreational 

forests if the distance was less than 1–2 km. Otherwise they were likely to drive, but not 

necessarily to the nearest forest [26,27]. However, driving beyond one’s own district limits 

was severely restricted during COVID-19 lockdown. Thus, the effect of distance to the 

nearest forest helped explain the highest NFV increase in settlements with less than 1000 

inhabitants, followed by the category of towns up to 5000 inhabitants (Figure 3). Both 

settlement types typically offer direct access to forests without the need to use motorized 

transport. 
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Figure 3. Levels of significance for differences in numbers of forest visits (NFV) according to 

settlement size, before (orange) and during the COVID-19 pandemic (green), produced using 

ANOVA; and for NFV differences within groups (black), determined by t-test. 

On the contrary, respondents from the most urbanized areas depend on public or 

private means of transport to reach forests. According to major inventories, half (52%) of 

all national forest visits were made by motorized visitors living within 100 km of national 

forest boundaries [28]. Similar figures were reported from Lithuanian forests [27]. 

However, the use of both public and private transport was either restricted, discouraged 

by authorities, or reduced by owners to avoid crowded parking lots during lockdown. 

Thus, on average, inhabitants of large cities without abundant recreational forests in their 

vicinity had fewer convenient opportunities for more frequent forest visits. In contrast, 

NFV probably spiked in conveniently located urban or periurban forests, e.g., a two-fold 

increase in NFV was reported from a forest near Bonn shortly after the inception of 

COVID-19-related measures [29]. Unlike average changes in NFV before and during the 

COVID-19 pandemic, such local or transient spikes were reported by Slovak media even 

in areas featuring low forest coverage, such as Bratislava region. 

3.2. Roles of Income and Type of Employment 

Settlement size has been traditionally associated with average income, however this 

relationship appears to vary among countries [30,31]. Under normal circumstances, the 

shares of various income groups among nature and forest visitors tend to be rather similar 

[32]. The local visitors are more likely to come from lower household income groups than 

non-local visitors. However, the size of a settlement in Slovakia is not always a deciding 

factor affecting average income, and there are many exceptions from the rule due to 

multiple factors [33]. Regardless, COVID-19 related measures appear to have had an 

equalizing effect on average income–NFV relationships by cutting down and pushing up 

NFV in the lowest and the highest income categories, respectively (Figure 4). It is possible 

that the former group partly overlapped with the retiree category (Figure 5), for which the 

decrease was not significant. This indicates that the drop was partly offset by the increase 

of forest visitors from settlements with <1000 inhabitants (p = 0.22) in rural areas. 

 

Figure 4. Levels of significance for differences in numbers of forest visits (NFV) among groups 

created according to net monthly household income, before (orange) and during the COVID-19 

pandemic (green), produced using ANOVA; and for within-group NFV differences (black), 

determined by t-test. 
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It also seems that flexible teleworking used by organizations to adapt to the global 

pandemic [34] enabled higher income categories to take advantage of increased flexibility 

to spend more time in nature, probably also with their children who did not attend schools 

at that time.  

Average income generally depends on the type of employment, which in turn 

became a more important factor with regard to NFV during the COVID-19 pandemic (p = 

0.052). We deduced that the observed NFV increase in the majority of categories according 

to type of employment (Figure 5) resulted from the discovery of forests as environments 

providing opportunities for alternative leisure during widespread absence of established 

cultural and entertainment opportunities, and for coping with stress, building resilience, 

and inducing positive mood states in a time of increased anxiety and confinement [35–37]. 

The clearest manifestation of NFV increasing tendencies in some categories appeared for 

individuals on parental leave (p = 0.11). As for the “other” category, the highest NFV 

variability reflects its composition, including respondents from the IT sector, services, and 

state administration roles. While some individuals were placed on teleworking, others 

were included in the critical infrastructure, and thus had less control over their working 

schedules. 

 

Figure 5. Levels of significance for differences in numbers of forest visits (NFV) according to type 

of employment, before (orange) and during the COVID-19 pandemic (green), produced by ANOVA; 

and for within-group NFV differences (black), determined by t-test. 

The increases in NFV for the parental leave group before and after COVID-19 

pandemic were clearly recognizable but statistically non-significant, and also did not lead 

to discernible NFV differences according to sex (Figure 6). While women still tend to stay 

home with young children despite the ongoing transformation of sex roles in European 

families [38], traditional role distribution could have been partially perturbed by the 

unexpected outbreak of COVID-19. Additionally, the respondent sample size did not 

specifically account for the parental leave category. 

 

Figure 6. Levels of significance for differences in numbers of forest visits (NFV) between men and 

women, before (orange) and during the COVID-19 pandemic (green), produced using ANOVA; 

and for within-group NFV differences (black), determined by t-test. 

3.3. Role of Age 

Finally, age as a factor explained a major part of the NFV variability (Figure 7). While 

there were no detectable differences in the numbers of visits according to age prior to the 
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COVID-19 pandemic (p = 0.780), highly significant differences emerged during the event 

(p = 0.001). The largest increases—approximately 20% nominal increases in NFV—

occurred for young and younger middle-aged individuals; the increase was also 

statistically significant for the latter category. In contrast, there was a notable decrease in 

the NFV rate for elderly people during the COVID-19 pandemic compared to the pre-

COVID 19 level (p = 0.160), which corresponded with the nominal decrease in the “retirees 

and invalids” category (Figure 3). The different results in various age categories indicated 

that individuals had made differentiated risk assessments. For instance, visiting forests 

with high concentrations of visitors may have been perceived as a risk due to the increased 

probability of spreading or contracting COVID-19. In particular, national and local 

governments around the world have declared emergency measures, promoted stay-at-

home orders, and required business closures to increase social distancing and reduce the 

risk of transmission [39]. In such contexts, it has been suggested that people generally 

make less risky decisions after a disaster [40]. However, other studies [41,42] have 

suggested a more nuanced and differentiated perspective, stressing that the risk attitudes 

of people who experience a disaster cannot be simply described as a general seeking or 

avoidance of risk, depending on whether information was gained by learning or by 

experience, age, and perception of low probability associated gain or loss. In our study, 

the main increase took place in young people and became less pronounced with 

increasing age, until there was a decrease in people older than 62 years. This corresponds 

well to theories implying that aging should be associated with reduced risk-taking. In fact, 

primarily older people were encouraged to “stay home” and “keep safe” as basic 

precautionary “shielding” measures promoted by health authorities and media outlets. 

The results also highlight possible vulnerabilities and disadvantages in certain population 

segments. 

 

Figure 7. Levels of significance for differences in numbers of forest visits (NFV) according to age, 

before (orange) and during the COVID-19 pandemic (green), produced using ANOVA; and for 

within-group NFV differences (black), determined by t-test. 

In fact, a plethora of factors and their interactions affected the numbers of visits 

during the COVID-19 pandemic, opening up avenues for further promising research. One 

question is whether the share of green urban spaces in municipalities affected NFV rates. 

We hypothesize that if people are aware of the utility of forest visits, as documented by 

an array of research outcomes, demand for accessible forest areas would increase despite 

available green city infrastructure. 

4. Conclusions 

The results from a nationwide survey of residents of Slovakia showed that forest 

accessibility was a paramount factor affecting the number of forest visits in both pre-

COVID-19 situations and during the pandemic. In terms of the effects on NFV, settlement 

size was linked with forest accessibility through distance to the nearest forest, which was 

lowest in villages and towns with up to several thousand inhabitants. COVID-19 and its 

accompanying measures had an equalizing effect on average income–NFV relationships 

by alternatively diminishing and increasing NFV in the lowest and highest income 
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categories, respectively. The observed pattern developed after widespread introduction 

of working-from-home schemes during the COVID-19 pandemic, accompanied by more 

flexible working schedules. Type of employment and age were revealed as additional 

crucial factors determining NFV rates. Additionally, there were nominal increases in 

stated NFV by respondents on parental leave and students on the one hand, while on the 

other hand NFV rates decreased in the retired people category, probably linked with risk 

avoidance behavioral patterns. It appears that COVID-19 triggered both conscious and 

unconscious responses by tapping into primordial and cultural connections between 

people, nature, and forests, as discussed by Schama [43]. As a result, both an intuitively 

and rationally propelled partial remedy to the constraints and stress caused by COVID-

19 pandemic emerged in the form of an increase of NFV. It is crucial to maintain, adjust, 

and expand existing or design new opportunities for nature and forest recreation, 

especially in areas where such opportunities have been missing to date. Emphasis needs 

to be placed on protecting, enhancing, and building new nature area and forests with 

potential to provide restorative effects, considering and building on central pathways 

mediating the effects of nature and forests on human health. At the same time, the increase 

in NFV as a coping tool to handle health and wellbeing issues would not incur substantial 

public healthcare costs but could contribute significantly to enhanced public health. It is 

worth noting that the main challenges to enhancing wellbeing through forests are brought 

about by ecosystem and biodiversity degradation, deforestation, and climate change [4]. 

The findings from this paper imply that forest visits may be used as an effective tool to 

alleviate wellbeing issues in the face of perceived health risks. Therefore, a dialogue 

among forest owners, regulators, public health administrators, policy-makers, health 

officials, and all stakeholders should be facilitated to ensure the pursuit of a closer-to-

nature, multiple-use-oriented land and forest management approach. 

Author Contributions: conceptualization, M.P., D.Ö., and V.P.; methodology, M.P. and J.V., formal 

analysis, J.V.; writing—original draft preparation, V.P.; writing—review and editing, D.Ö. and A.B.; 

visualization, J.V.; project administration, V.P.; funding acquisition, M.P. and V.P. All authors have 

read and agreed to the published version of the manuscript. 

Funding: This research was funded by Scientific Grant Agency of Ministry of Education, Science, 

Research, and Sport of the Slovak republic (VEGA—Vedecká grantová agentúra MŠVVaŠ SR a 

SAV), grant number 1/0836/18 (70%); and Project CHARMED—Characterisation Of A Green 

Microenvironment And To Study Its Impact Upon Health and Well-Being in The Elderly As A Way 

Forward For Health Tourism (Grant No. 734684) awarded by the European Commission through 

the Horizon 2020-MSCA-RISE-2016 scheme (30%). 

Institutional Review Board Statement: Ethical review and approval were waived for this study in 

accordance with the Principal Investigator’s institution (Technical University in Zvolen, Slovakia) 

policy stipulating that ethical review needs to be conducted only when more than minimum risk is 

identified. No potential or real, past, actual or future risk whatsoever to the respondents 

participating in the presented research, its evaluation or presentation was identified. 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the 

study. 

Data Availability Statement: The data presented in this study are available on request from the 

corresponding author. 

Acknowledgments: Technical support from Veronika Murtinová in the preparation of Figure 1 is 

appreciated. 

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the 

design of the study; in the collection, analyses, or interpretation of data; in the writing of the 

manuscript, or in the decision to publish the results. 

  



Int. J. Environ. Res. Public Health 2021, 18, 3469 9 of 10 
 

 

References 

1. Tyrväinen, L.; Buchecker, M.; Vuletic, D.; Degenhart, B. Evaluating the economic and social benefits of forest recreation and 

nature tourism. In European Forest Recreation and Tourism: A Handbook; Bell, S., Simpson, S., Tyrväinen, L., Sievänen, T., Pröbstl, 

U., Eds.; Taylor and Francis Group: London, UK, 2009; pp. 35–64. 

2. Hartig, T.; Böök, A.; Garvill, J.; Olsson, T.; Gärling, T. Environmental influences on psychological restoration. Scand. J. Psychol. 

1996, 37, 378–393. 

3. Geisler, F.C.; Vennewald, N.; Kubiak, T.; Weber, H. The impact of heart rate variability on subjective well-being is mediated by 

emotion regulation. Personal. Individ. Differ. 2010, 49, 723–728. 

4. Karjalainen, E.; Sarjala, T.; Raitio, H. Promoting human health through forests: Overview and major challenges. Environ. Health 

Prev. Med. 2010, 15, 1–8. 

5. Kuo, M. How might contact with nature promote human health? Promising mechanisms and a possible central pathway. Front. 

Psychol. 2015, 6, 1093. 

6. Gallis, C.T. Forests for public health: A global innovative prospect for the humanity. Preface. In Forests for Public Health; Gallis, 

C.T., Shin, W.S., Eds.; Cambridge Scholars Publishing: Newcastle upon Tyne, UK, 2020; pp. ix–x. 

7. Sievänen, T.; Arnberger, A.; Dehez, J.; Jensen, F.S. Monitoring of forest recreation demand. In European Forest Recreation and 

Tourism: A Handbook; Bell, S., Simpson, S., Tyrväinen, L., Sievänen, T., Pröbstl, U., Eds.; Taylor and Francis Group: London, UK, 

2009; pp. 105–133. 

8. Mann, C.; Pouta, E.; Gentin, S.; Jensen, F.S. Outdoor recreation in forest policy and legislation: A European comparison. Urban 

For. Urban Green. 2010, 9, 303–312. 

9. Doimo, I.; Masiero, M.; Gatto, P. Forest and wellbeing: Bridging medical and forest research for effective forest-based initiatives. 

Forests 2020, 11, 791. 

10. Liu, Y.C.; Kuo, R.L.; Shih, S.R. COVID-19: The First Documented Coronavirus Pandemic in History. Biomed. J. 2020, 43, 328–333. 

11. Williams, J.; Degeling, C.; McVernon, J.; Dawson, A. How should we conduct pandemic vaccination? Vaccine 2021, 

doi:10.1016/j.vaccine.2020.12.059. 

12. Lee, K.D.; Lee, S.; Lim, J.K.; Kang, Y.M.; Moon, H.J.; Lee, W.J. Providing essential clinical care for non-COVID-19patients in a 

Seoul metropolitan acute care hospital amidst ongoing treatment of COVID-19 patients. J. Hosp. Infect. 2020, 106, 673–677. 

13. Viscusi, W.K. Pricing the global health risks of the COVID-19 pandemic. J. Risk Uncertain. 2020, 61, 101–128. 

14. Shin, W.P. Forest for public health and welfare: Introduction to forest policy in Korea. In World Conference on Forests for Public 

Health: Abstract Book; Hellenic Agricaltural Organization DEMETER: Athens, Greece, 2019; p. 29. 

15. Townsend, L.; Dyer, A.H.; Jones, K.; Dunne, J.; Kiersey, R.; Gaffney, F.; O’Connor, L.; Leavy, D.; O’Brian, K.; Dowds, J.; et al. 

Persistent fatigue following SARS-CoV-2 infection is common and independent of severity of initial infection. PLoS ONE 2020, 

15, e0240784. 

16. Hartig, T.; Evans, G.W.; Jamner, L.D.; Deborah, S.D.; Garling, T. Tracking restoration in natural and urban field settings. J. 

Environ. Psychol. 2003, 23, 109–123. 

17. Simkin, J.; Ojala, A.; Tyrväinen, L. Restorative effects of mature and young commercial forests, pristine old-growth forest and 

urban recreation forest—A field experiment. Urban For. Urban Green. 2020, 48, 126567. 

18. Esterwood, E.; Saeed, S.A. Past epidemics, natural disasters, COVID19 and mental health: Learning from history as we deal 

with the present and prepare for the future. Psychiatr. Q. 2020, 91, 1121–1133. 

19. Xiang, Y.-T.; Yang, Y.; Li, W.; Zhang, L.; Zhang, Q.; Cheung, T.; Ng, C.H. Timely mental health care for the 2019 novel 

coronavirus outbreak is urgently needed. Lancet Psychiatry 2020, 7, 228–229. 

20. Consumers and Biobased Materials. An International Survey 2018. Available online: https://lf.tuzvo.sk/sk/consumers-and-

biobased-materials-international-survey (accessed on 27 January 2021). 

21. Krejcie, R.V.; Morgan, D.W. Determining sample size for research activities. Educ. Psychol. Meas. 1970, 30, 607–610. 

22. STATdat. Available online: http://statdat.statistics.sk/cognosext/cgi-

bin/cognos.cgi?b_action=xts.run&m=portal/cc.xts&gohome= (accessed on 27 January 2021). 

23. Abildtrup, J.; Garcia, S.; Olsen, S.B.; Stenger, A. Spatial preference heterogeneity in forest recreation. Ecol. Econ. 2013, 92, 67–77. 

24. Hörnsten, L.; Fredman, P. On the distance to recreational forests in Sweden. Landsc. Urban Plan. 2000, 51, 1–10. 

25. Taye, F.A.; Abildtrup, J.; Mayer, M.; Ščasný, M.; Strange, N.; Lundhede, T. Childhood experience in forest recreation practices: 

Evidence from nine European countries. Urban For. Urban Green. 2019, 46, 126471. 

26. Jensen, F.S.; Koch, N.E. Twenty-five years of forest recreation research in Denmark and its influence on forest policy. Scand. J. 

For. Res. 2004, 19, 93–102. 

27. Mizaras, S.; Kavaliauskas, M.; Cinga, G.; Mizaraite, D.; Belova, O. Socio-economic Aspects of Recreational Use of Forests in 

Lithuania. Balt For. 2015, 21, 308–314. 

28. Kline, J.D.; Rosenberger, R.S.; White, E.M. A national assessmentof physical activity in US national forests. J. For. 2011, 109, 343–

351. 

29. Derks, J.; Giessen, L.; Winkel, G. COVID-19-induced visitor boom reveals the importance of forests as critical infrastructure. 

For. Policy Econ. 2020, 118, 102253. 

30. Hoch, I. Income and City Size. Urban Stud. 1972, 9, 299–328. 

31. Zhang, W.; Yang, D.; Huo, J. Studies of the Relationship between City Size and Urban Benefits in China Based on a Panel Data 

Model. Sustainability 2016, 8, 554. 



Int. J. Environ. Res. Public Health 2021, 18, 3469 10 of 10 
 

 

32. US Forest Service. National Visitor Use Monitoring Survey Results National Summary Report 2018. Available online: 

https://www.fs.usda.gov/sites/default/files/2019-09/5082018_national_summary_report_070219.pdf (accessed on 26 October 2020). 

33. Statistical Office of the Slovak Republic. Available online: https://slovak.statistics.sk (accessed on 26 January 2021). 

34. Raišienė, A.G.; Rapuano, V.; Varkulevičiūtė, K.; Stachová, K. Working from Home—Who Is Happy? A Survey of Lithuania’s 

Employees during the COVID-19 Quarantine Period. Sustainability 2020, 12, 5332. 

35. Takayama, N.; Morikawa, T.; Bielinis, E. Relation between psychological restorativeness and lifestyle, quality of life, resilience, 

and stress-coping in forest settings. Int. J. Environ. Res. Public Health 2019, 16, 1456. 

36. Bielinis, E.; Bielinis, L.; Krupińska-Szeluga, S.; Łukowski, A.; Takayama, N. The Effects of a Short Forest Recreation Program on 

Physiological and Psychological Relaxation in Young Polish Adults. Forests 2019, 10, 34. 

37. Husky, M.M.; Kovess-Masfety, V.; Swendsen, J.D. Stress and anxiety among university students in France during Covid-19 

mandatory confinement. Compr. Psychiatry 2020, 102, 152191. 

38. Oláh, L.S.; Kotowska, I.E.; Richter, R.; Olah, L.S.; Richter, R.; Kotowska, I.E. State-of-the art report: The new roles of men and 

women and implications for families and societies. Fam. Soc. Work. Pap. Ser. 2014, 11, 11–12. 

39. Weill, J.A.; Stigler, M.; Deschenes, O.; Springborn, M.R. Social distancing responses to COVID-19 emergency declarations 

strongly differentiated by income. Proc. Natl. Acad. Sci. USA 2020, 117, 19658–19660. 

40. Sacco, K.; Galletto, V.; Blanzieri, E. How has the 9/11 terrorist attack influenced decision making? Appl. Cogn. Psychol. 2003, 17, 

1113–1127. 

41. Li, J.Z.; Li, S.; Wang, W.Z.; Rao, L.L.; Liu, H. Are people always more risk averse after disasters? Surveys after a heavy snow-

hit and a major earthquake in China in 2008. Appl. Cogn. Psychol. 2011, 25, 104–111. 

42. Mata, R.; Josef, A.K.; Samanez-Larkin, G.R.; Hertwig, R. Age differences in risky choice: A meta-analysis. Ann. N. Y. Acad. Sci. 

2011, 1235, 18–29. 

43. Schama, S. Landscape and Memory; Harper Collins: London, UK, 1995; p. 672. 

 


