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To the wild, beautiful and vulnerable Nature that we humans depend on.
Nature will live on without humans, but humanity will not survive without Nature.



Abstract

Contact with nature has a profound impact on human health. Nature-based prescribing
applies nature-based interventions (NBIs) to promote wellbeing and thereby address the
burden of disease, supporting both individual and public health. In chronic medical
conditions, treatment goals shift from curation to disease management and retaining
wellbeing, acknowledging the physical, mental, and social dimensions of health. Loneliness
is a well-described risk factor for poor health outcomes. It is common among older adults
residing in assisted living facilities (ALFs), a population with a high prevalence of
multimorbidity, as well as functional and cognitive decline. The effects of NBIs depend on
the environment, the activity, and the individual’s wishes and perceived connection to
nature.

This thesis, comprising four sub-studies, explores the impact of contact with nature on
human health, with a focus on mental and social wellbeing among adults with an identified
need for health improvement. The first aim was to explore how group-based NBIs have
been used to alleviate loneliness and support wellbeing. Study I, a mixed methods
systematic review, included 38 articles describing NBIs that build on 1) gardening, 2)
physical activity, and 3) natural elements. The diverse populations challenged comparison
of the effects. In the narrative analysis, qualitative studies demonstrated that NBIs may
cultivate connectedness and belonging, while quantitative studies revealed clearer effects
on general wellbeing.

The second aim was to investigate the meaning of nature among older adults residing in
ALFs and, furthermore, to examine whether there is an association between nature
connection and psychological wellbeing, and, if so, whether it is influenced by health status
or disability. A cross-sectional mixed methods survey was conducted. It included 854
residents in 25 ALFs in the Helsinki area (Studies II and III). The average age of
respondents was 83 years, 54% had dementia, and 55% suffered from loneliness. Although
96% considered nature important, only 51% had contact with nature as often as they
desired. The wishes for activities were feasible, and 83% wanted to participate in NBIs.
Nature connection associated with psychological wellbeing and happiness, and this
association was accentuated when mobility was poor.

The final aim was to explore how an NBI affects mental wellbeing among primary care
patients, and whether there are differences in the wellbeing outcomes compared to a sports
intervention. Study IV is a clinical trial with participants (n = 79) being recruited from a
social and health care center in the municipality of Sipoo. Following the eight-week
intervention, self-reported wellbeing and functional ability improved in both the nature
and sports groups, while mental wellbeing and self-reported sleep improved only in the
nature group. Specifically, feeling relaxed, energetic, good about oneself, close to other
people, and dealing well with problems improved in the nature group.

NBIs can readily be implemented in primary care. The studies of this thesis demonstrated
positive outcomes, especially for mental wellbeing, and highlighted nature connection as a
moderator of wellbeing outcomes. Nature-based prescribing requires person-centered
approaches, referrals by trusted professionals, and tailored interventions. Safety
considerations are essential for frail participants. NBIs may reduce symptoms and thereby
the need for potentially harmful medications. While evidence supports mental health
benefits, further high-quality research is needed to clarify the long-term effects and
pathways to impact. Equitable access to natural environments necessitates addressing
barriers such as poor self-efficacy, autonomy, and mobility limitations.



Sammanfattning
Halsa genom naturbaserade interventioner i primarvarden

Naturkontakt har stor betydelse for hilsa. Naturbaserad forskrivning tillimpar
naturbaserade interventioner for att framja fysisk aktivitet, social samhorighet och
valbefinnande. Inom hélsovirden kan naturbaserade interventioner frimja valmaende
sarskilt hos personer med kronisk sjukdom. Vid langvarig sjukdom skiftar vardens mal fran
kurering till stod av vilbefinnande och funktionsformaga, med beaktande av halsans
fysiska, psykiska och sociala dimensioner. Ensamhet, en etablerad riskfaktor for sjukdom,
ar vanligt bland &ldre personer i serviceboenden. Effekten av naturbaserade interventioner
beror pa miljon, aktiviteten och individen, inklusive hans eller hennes relation till naturen.

Denna avhandling omfattar fyra studier. Dess forsta syfte var att underséka om och hur
naturbaserade interventioner i grupp kan lindra ensamhet och stodja vélbefinnande.
Studie I, en systematisk litteraturéversikt av 38 artiklar, beskriver interventioner som
bygger pa 1) tradgardsskotsel, 2) fysisk aktivitet och 3) naturliga element. De flesta studier
utforskar halsoeffekter pa kroniskt sjuka eller segregerade grupper. Det stora spannet av
deltagare, interventioner och maitare forsvirade jamforelsen. I den narrativa analysen
péavisade kvalitativa studier minskad ensamhet, medan de kvantitativa studierna visade en
tydligare effekt pa det allménna vilbefinnandet.

Det andra syftet var att undersoka naturens betydelse for dldre personer i serviceboenden,
att analysera om det finns ett samband mellan naturrelation och psykiskt vilméende samt
huruvida detta samband paverkas av halsotillstand eller funktions-férméga. Studie II och
III bygger pa en tvarsnittsundersokning. Totalt 854 dldre personer i 25 olika
serviceboenden svarade pa strukturerade fragor. Deltagarnas medelélder var 83 ar, 54 %
hade demens och 55 % led av ensambhet. Trots att 96 % anség att naturen ar viktig,
upplevde endast 51 % att de hade kontakt med naturen enligt 6nskan. Onskemalen for
aktiviteter var tydliga och genomforbara, 83 % var intresserade att delta i naturbaserade
interventioner. Naturrelationen hade ett samband med psykiskt vilbefinnande och lycka
och detta samband blev sirskilt uttalat hos personer med dalig rorlighet.

Slutligen undersokte vi hur en naturbaserad intervention paverkar det psykiska vil-
maendet hos patienter inom primarvirden samt om det finns skillnader i vilbefinnande-
utfall jAmfort med en motionsintervention. Studie IV ar en klinisk interventionsstudie dar
deltagarna (n = 79) rekryterades fran en social- och halsovardscentral i Sibbo kommun.
Efter den atta veckor ldnga interventionen forbattrades sjalvrapporterat vélbefinnande
och funktionsforméga i bade natur- och motionsgruppen, medan forbéttringar i psykiskt
valbefinnande och sjélvrapporterad somn endast observerades i naturgruppen. I natur-
gruppen forbattrades sarskilt upplevelsen av att kidnna sig avslappnad, energisk, nojd
med sig sjilv, ndra andra manniskor samt formégan att hantera problem pa ett bra sitt.

Naturbaserade hilsobeframjande interventioner kan tillimpas i primarvarden. Denna
avhandling, som fokuserar pé &ldre vuxna och primérvardspatienter med kroniska
sjukdomar, konkluderar positiva resultat, sarskilt for psykiskt vilbefinnande. En
framgangsrik implementering kriaver personcentrerade tillvigagingssatt, stod fran
betrodd vérdpersonal samt trygga och individanpassade program. Naturbaserade
interventioner har potential att lindra symptom och att dirmed minska behovet av
ldkemedel. Framtida forskning kan utreda naturinterventioners langtidseffekter och
klargora genom vilka mekanismer hilsoeffekter uppstar. Tillgang till naturmiljoer ar en
grundforutsittning for naturbaserade interventioner och for bade individens och
befolkningens hilsa.



Tiivistelma
Terveytti luontoperustaisin menetelmin perusterveydenhuollossa

Luontokontakteilla on syvillinen vaikutus ihmisten terveyteen. Osana sairaudenhoitoa
luontoperustainen toiminta voi vihentaa pitkdaikaissairauksien aiheuttamaa taakkaa.
Pitkdaikaissairauksien hoidossa tavoitteet siirtyvit parantamisesta taudin etenemisen
hidastamiseen ja oirehallintaan seki toimintakyvyn tukemiseen huomioiden terveyden
fyysiset, henkiset ja sosiaaliset ulottuvuudet. Yksindisyys vaikuttaa negatiivisesti seka
hyvinvointiin ettd sairausennusteeseen. Luontokontaktin terveysvaikutukset riippuvat
ymparistosta ja toiminnasta seki yksilon toiveista ja koetusta luontoyhteydesta.

Viitoskirjassani tarkastelen luontokontaktin vaikutusta ihmisen terveyteen keskittyen
pitkaaikaissairaiden aikuisten psyykkiseen ja sosiaaliseen hyvinvointiin. Viitoskirja
perustuu neljdian osajulkaisuun. Ensimmaisena tavoitteena oli selvittaa, miten
ryhmémuotoisia luontoperustaisia interventioita on hyédynnetty yksindisyyden
lievittimisessa. Tutkimus I on 38 artikkelia sisdltiva systemaattinen kirjallisuuskatsaus.
Kuvatut interventiot perustuivat 1) puutarhanhoitoon, 2) fyysiseen aktiivisuuteen ja 3)
luontoelementteihin. Tutkimuspopulaatioiden moninaisuus vaikeutti vaikutusten
vertailua. Narratiivisessa analyysissa laadulliset tutkimukset osoittivat, etta
luontoperustaiset interventiot voivat vahvistaa yhteenkuuluvuuden ja osallisuuden
kokemuksia, kun taas kvantitatiiviset tutkimukset osoittivat selkedmpii vaikutuksia
yleiseen hyvinvointiin.

Toisena tavoitteena oli tarkastella luonnon merkitysti palveluasumisyksikoissa asuvien
ikdantyneiden henkil6iden eldméssa seké selvittdd, onko koetun luontoyhteyden ja
psyykkisen hyvinvoinnin vélilla yhteytta ja vaikuttavatko terveydentila tai
toimintarajoitteet tdhan yhteyteen. Poikkileikkauskyselyyn (tutkimukset II ja III)
osallistui 854 palvelutaloasukasta 25:stéd yksikostd Helsingin alueella. Vastaajien keski-ika
oli 83 vuotta, 54 % sairasti dementiaa ja 55 % koki yksindisyyttd. Vaikka 96 % piti luontoa
tarkedna, vain 51 % raportoi padseviansa luontoon niin usein kuin olisi toivonut.
Vastaajilla oli toteuttamiskelpoisia toiveita luontoperustaisesta toiminnasta, ja 83 % oli
halukkaita osallistumaan luontoperustaiseen toimintaan. Koettu luontoyhteys oli
yhteydessa psyykkiseen hyvinvointiin ja onnellisuuteen, ja tima yhteys korostui erityisesti
henkil6ill4, joiden liikkumiskyky oli heikentynyt.

Viimeisena tavoitteena oli selvittda, miten luontoperustainen ryhmétoiminta vaikuttaa
perusterveydenhuollon potilaiden hyvinvointiin verraten sit lilkuntaryhméén. Kliiniseen
interventiotutkimukseen (tutkimus IV) rekrytoitiin osallistujat (n = 79) Sipoon sosiaali- ja
terveyskeskuksesta. Kahdeksan viikkoa kestaneen intervention jilkeen itsearvioitu
hyvinvointi ja toimintakyky paranivat seki luonto- etta liikuntaryhméassi, mutta
psyykkinen hyvinvointi ja itsearvioitu unen laatu paranivat ainoastaan luontoryhmassa.
Luontoryhmaissé parantuivat rentoutuneisuuden ja energisyyden kokemukset,
tyytyvaisyys itseen, laheisyyden tunne toisiin ihmisiin seka kyky selviytya ongelmista.

Luontoperustaiset menetelmat soveltuvat perusterveydenhuoltoon. Luontokontakti
edistdi etenkin mielenterveytta. Henkilon koettu luontoyhteys néyttda moderoivan
hyvinvointivaikutusta. Luontoperustaiset menetelmét osana sairaudenhoitoa edellyttavat
potilaskeskeisia ldhestymistapoja ja luotetun ammattilaisen suositusta seka raataloityja
interventioita. Turvallisuusniakokohtia huomioimalla mahdollistetaan kaikkien
osallistumista. Luontomenetelmien pitkan aikavilin vaikutuksista seka
vaikutusmekanismeista tarvitaan lisaymmarrysta. Saavutettava, monimuotoinen luonto
tukee seki kansan etti yksilon terveyttd ja on edellytys luontoperustaiselle toiminnalle.
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1 Introduction

Health is more than the absence of disease; it is the possibility to fulfill one’s
potential and be active within the community *. Salutogenesis, i.e. circumstances
that support wellbeing, is understudied compared to pathogenesis, i.e. factors
causing disease. Physical, mental, and cognitive symptoms can either be caused or
aggravated by social or behavioral factors such as sedentary living, chronic stress,
loneliness, or sleep deprivation 2. Achieving and retaining health is an individual
and societal goal. Health care mostly focuses on the individual, while public health
strategies target the population 3.

In the aging society, multimorbidity is increasing, and the goal of treatment will
need to shift from curation to disease and symptom management 4. Psychological
wellbeing and the feeling of purpose are associated with reduced mortality, despite
medical diagnoses 57. Symptom management through non-pharmacological
strategies potentially reduces polypharmacy and thereby adverse drug effects 8.
Therefore, supporting wellbeing and intrinsic capacity is an essential part of care 9.

Health has physical, mental, and social dimensions %°, The understanding of
health as a multi-dimensional entity, in which the importance of different domains
may vary from person to person, is essential for this thesis. There is no consensus
on how to best target health-promoting interventions 4. Behavioral changes depend
on social support, and local possibilities, in addition to the individual’s medical
state, motivation and functional ability. Social prescribing is a process supporting
people with identified needs to engage in activities in the community, aiming to
improve participants’ capability and reduce health inequality 1. As the number of
people living with chronic disease is increasing, the need to develop effective and
cost-efficient ways to support health and self-efficacy is urgent 9.

Contact with nature has a profound impact on human health. Evidence describes
a wide range of positive health effects, including stress reduction, an increase in
physical and social activity, and positive immune responses 213. An individual’s
nature connection is instrumental for these outcomes 4. Nature-based solutions
enable human interaction with nature. Such advancement may either target the
environment, e.g. by providing accessible natural spaces, or support individual
behavior through nature-based interventions (NBIs). NBIs potentially improve
health through multiple pathways simultaneously, given that the interventions
meet the needs of the participants.

This thesis explores when and for whom NBIs are feasible in healthcare,
focusing on mental wellbeing. It describes the process of nature-based prescribing.
Furthermore, it investigates nature connection among older adults in assisted living
facilities (ALFs), and how this connection is related to psychological wellbeing.
Residents in ALFs have a high burden of disease. The thesis balances between
public and person-centered healthcare.

11



2 Review of the literature

2.1 Defining health and disease

Good health is a universal wish, yet the meaning of health is broad and
subjective. The World Health Organization (WHO) defines health as “a state of
complete physical, mental, and social wellbeing and not merely the absence of
disease or infirmity” . Although the concepts of health and wellbeing are closely
related, they are not interchangeable. Health is a more objective, measurable
description than wellbeing, which is more subjective 5. Health is not a static state
1516 and intrinsic capacity and resilience enable persons to adapt and enjoy good
wellbeing, despite diseases 7. The physical, mental, and social dimensions of health
overlap and depend on each other, as visualized in Figure 1 and explained in the
following paragraph.

A medical disease is diagnosed through the evaluation of symptoms (i.e., the
patient’s subjective perception of illness) and signs (objective findings of physical
impairment) 8, and established using the
international classification of diseases, i.e.
ICD-10 9. When possible, medical treatment
targets the underlying reason for sickness.
However, in chronic conditions, treatment
aims to moderate disease progression, Existential Cognitive
reduce symptoms and maintain functional i health
ability. In the aged population, psychological
wellbeing, including the feeling of purpose Mental health
and positive life expectations, is associated
with longevity and is a potentially protective
factor for health 57:20.21,

Social health . Physical health
Functional

ability

Figure 1 The dimensions of health overlap and depend on each other.

2.1.1 Physical health

Physical health refers to bodily function. A healthy organism can maintain
allostasis, i.e. adapt to changing circumstances 1216, Allostasis relies on humoral,
nervous, and immunological reactions. If adaption fails, allostatic load remains,

12



eventually causing illness 6. Stress is a part of life to which the body adapts.
Prolonged stress may, however, alter bodily function, cause prolonged symptoms,
inflammation, and eventually disease 22-24. Improvements in public health during
the last century have been dramatic, resulting in a positive trend in life expectancy
and a rapidly increasing population aged 65+ 25. Furthermore, the disease burden
has shifted. Infectious diseases are now mostly treatable, and noncommunicable
diseases (NCDs) have become the leading cause of mortality2. In Finland, NCDs of
particular importance to public health include: cardiovascular diseases, diabetes,
asthma and allergies, chronic respiratory diseases, cancer, memory disorders,
musculoskeletal diseases, and mental disorders 26. Physical health is established
through life, and some periods have a bigger impact than others. Genetic factors
and the fetal period are estimated to determine 20% of an individual’s health 27:28.
Lifestyle during the life course is the most important determinant, the
approximated impact being 50% 227. Lifestyle factors account for 60—-80% of the
origin of NCDs, which in turn cause 74% of deaths worldwide2. NCDs share five
major risk factors: tobacco use, physical inactivity, harmful use of alcohol,
unhealthy diets, and air pollution 2. Insufficient sleep is also a major risk factor 29.
In addition to traditional risk factors, unknown common factors, i.e. environmental
or stress-related factors, increase the burden of multimorbidity 3°. Chronic
inflammation is part of the pathogenesis of NCDs 23. The shift in disease burden has
occurred simultaneously with a decline in contact with the natural environment,
which raises the interesting question of whether biodiversity loss and inflammatory
diseases are related 3.

2.1.2 Mental health

Mental health is not the absence of mental disorder but a state of self-awareness,
autonomy, and capability. Good mental health is associated with reduced mortality
32 reduced mental illness, better physical health, and social functioning, as well as
academic achievement 33 34. As concepts, positive mental wellbeing, psychological
wellbeing, intrinsic capacity, and resilience overlap and are used interchangeably,
depending on the context. Positive mental wellbeing, also referred to as flourishing
or thriving, includes six dimensions: 1) Autonomy, 2) Environmental Mastery, 3)
Personal Growth, 4) Positive Relations with Others, 5) Purpose in Life, and 6) Self-
Acceptance 35. Intrinsic capacity is defined as the composite of the physical and
mental capacities that an individual can draw on at a point in time 3¢, Resilience is
the ability to thrive in the face of adversity 37 12.

A psychiatric disorder changes a person’s previous self. The prevalence of severe
psychiatric disorders has been quite stable over time, and the lifetime prevalence of
a psychotic disorders is 3% 38. The annual prevalence of depression is 5—7 % 39. In
recent years, the use of anti-depressants and mental health services has increased

13



40 although the prevalence of severe psychiatric disorders seems stable 41. Anxiety
and depressive disorders are now a leading cause of sickness benefit in Finland 42
This raises the following questions: Are we facing a decline in mental health rather
than a rise in mental disorders? Could a shift towards a more supportive approach
help reduce both individual suffering and societal losses? The definition of mental
health acknowledges the individual as part of a social construct, the community 43.

2.1.3 Social health

Social health refers to an adequate quantity and quality of relationships in a
particular context to meet an individual’s needs 44. This definition embraces
variation amid people, time, and situations. Social health includes the aspects
identity, autonomy, social skills, and social connections 45, as presented in Figure 2.
Societal norms, values, and culture can either support or weaken individual health
45. Furthermore, the environment and public spaces highly impact how people live
and interact 46. Social participation is associated with better perceived health 47.

Environmental perspective:
Cultural, political, regional and national

Arena perspective: local community

and neighborhood Figure 2 A visualization of the
social dimensions of health. The

Socioeconomic status individual’s ability to be active in society
Lifestyle: behavior and habits varies. The factors closest to the
Autonomy'andisocial individual matter most. An individual
support, family& friends can act on several levels simultaneously.

(Adapted from the generic dimensions

v ‘ . ‘ of health model 48)

Age, sex, health status

Loneliness is a negative experience of lacking meaningful relationships, whereas
social isolation is a structural concept referring to few ties with others 49. Social
inactivity refers to a scarcity of participation in social activities 5°. Although the
concepts overlap, they are distinct and appear to have different impacts on health
50,51, Furthermore, loneliness has existential, social, and emotional dimensions 52.
Solitude is commonly considered a positive feeling and a chosen state, requiring
autonomy 53.

Transient loneliness is common, but chronic or severe loneliness threatens
health and wellbeing, and is a risk-factor as important as obesity, physical
inactivity, and smoking 49:54. Among older adults, loneliness and social isolation are
associated with cognitive decline, poor wellbeing, and increased admissions to long-
term care and mortality 5556. In younger populations, loneliness can determine
health through the lifespan and increase the risk, for example, of mental disorders
and cardiovascular disease 5457. Furthermore, loneliness is associated with lower

14



life satisfaction, negative perceptions related to care, a reduced effect of treatment,
and increased use of healthcare resources 58:59.

The highest prevalences of loneliness and social isolation have been reported
among people with poor physical and/or mental health, disabilities, in younger and
older populations, those experiencing financial insecurity, living alone, and among
single parents 495354, Life changes, such as falling ill, changes in family bonds, or
unemployment, are risk factors for loneliness and social isolation. Professionals
who meet people in these transitions have a key role in recognizing and addressing
loneliness 59. Supporting social connection on the individual and the community
levels aids adaption and coping ¢°. As loneliness is a subjective feeling, it is crucial
to ask about perceived social health 52. Although GPs and primary care workers are
uniquely positioned to identify loneliness, health professionals often feel a lack of
competence in addressing it 59. Furthermore, the social dimension of health is the
most difficult dimension to describe in research, as we lack validated measures 44:53
45. Moreover, the process of building relationships is an outcome itself 45.

2.1.3.1 Functional ability

Functional ability refers to a person’s capability to execute everyday tasks and
activities. Basic needs, including mobility, personal hygiene, and eating, are
referred to as activities of daily living (ADL) 61, Instrumental activities of daily living
(IADL) are more complex functions, such as performing and planning household
work or caring for finances 62. Functioning and disability associated with health
conditions are classified using the International Classification of Functioning,
Disability and Health (ICF), which is complementary to the ICD-10 classification ©3.
Reduced functional ability becomes a disability if not compensated, but with aid,
either physical or social, a person with disabilities can retain functional ability 64.
Frailty, an age-related clinical syndrome characterized by a decline in functional
ability and vulnerability to stressors, is very common in the aged population, but
under-detected 65 66. An accessible environment corresponding to the individual’s
needs enables mobility and autonomy. However, actual physical activity also
depends on the person’s capacity and motivation ¢7. Consequently, the environment
can either support or reduce functional ability; moreover, supporting mobility
treats disease and supports health ©8.

The dimensions of health are intertwined and depend on each other. A physical
disease reducing functional ability can cause social isolation, resulting in loneliness
and poor mental wellbeing, loss of autonomy, and also cognitive decline 55. Another
person in the same situation receiving tailored support may adapt to the situation
and regain wellbeing. However, both the individual’s and the society’s ability to
adapt varies. Failure to respond in time may lead to poor outcomes; increasing
health expenses, inequality, and a decline in population health 4.24.60,69,
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2.1.4 The levels of prevention

Prevention refers to action aiming to avoid the occurrence or development of a
health problem and/or its complications. The World Organization of Family
Doctors (WONCA) describes four levels of prevention, as presented in Table 1 7°.

Table 1 The levels of prevention, as defined by WONCA 70

PREVENTION: Action to avoid the occurrence or development of a health problem and/or its
complications. Can be divided into four categories:

1. Primary prevention: Action taken to avoid or remove the cause of a health problem in an
individual or a population before it arises. Includes health promotion and specific protection (e.g.
immunization).

2. Secondary prevention: Action taken to detect a health problem at an early stage in an
individual or a population, thereby facilitating cure, or reducing or preventing it spreading or its
long-term effects (e.g. methods, screening, case finding, and early diagnosis).

3. Tertiary prevention: Action taken to reduce the chronic effects of a health problem in an
individual or a population by minimizing the functional impairment consequent to the acute or
chronic health problem (e.g. prevent complications of diabetes). Includes rehabilitation.

4. Quaternary Prevention: Action taken to identify a patient at risk of overmedicalization, to
protect him or her from new medical invasion, and to suggest to him or her interventions that are
ethically acceptable.

Health promotion primarily takes place in society 3. Health care’s role is
accentuated in secondary and tertiary prevention 7. Understanding whether an
action is taken to prevent a disease, to target a prevailing risk factor, or to avoid
impairment of an existing condition is crucial for setting relevant treatment goals,
but also for using available resources wisely 3.

Up to 20% of all medical treatments may be of no use or even harmful 707273,
Therefore, quaternary prevention, i.e. reducing low-value care, calls for attention.
Low-value care is best targeted by increasing awareness among health professionals
as well as the lay public 73. The Choosing wisely (2012-2023) was a broad
international initiative to promote quaternary-prevention, an aspect now
increasingly considered in clinical care recommendations. Two examples are the
Finnish Vilta viisasti recommendation to avoid benzodiazepine medication for
common sleeping disorder 74, and the Swedish Kloka Kliniska Val campaign
highlighting that medication should not be the first option for treating mild
depression and mental illbeing 75. The evidence supporting these recommendations
refers to the side effects and harm that the medication can cause to the individual,
further, low-value care poses unnecessary harm to the environment and excessive
use of health care resources 7¢.
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2.2 Defining nature and contact with nature

The complex relationship between human health and the environment has
developed throughout evolution. When exploring the current understanding of this
interconnection, we balance between public and individual health. The health
effects of the surroundings depend on the behavior of the individual 77; however,
the individual can only act and possibly adapt within the given range of the
surroundings. Although recognizing the intrinsic value of the natural world, in this
thesis, nature and natural elements will be described in relation to human health.
Nature concepts are presented in Table 2. These concepts are related to 1) the
environment and its qualities and 2) the individual’s perception of nature and the
way in which a person interacts within the environment, and, specifically, how this
resonates with values and needs.

Table 2 Explanations of the concepts relating nature to health.
Concept Explanation
Nature Physical features and processes of non-human origin that people can ordinarily

perceive, including living nature, still and running water, qualities of air and weather,
and the landscapes that comprise these and show the influence of geological
processes. 78

Climate The average weather conditions for a particular location over a long period of time,
ranging from months to thousands or millions of years 7

Weather The state of the atmosphere at a particular time, including temperature, precipitation,
atmospheric pressure, wind, and humidity. 7°

Biodiversity The variability among living organisms from all sources including, i.a., terrestrial and
aquatic ecosystems and the ecological complexes of which they are part; this
includes diversity within species, between species, and of ecosystems.
Biological resources include genetic resources, organisms or parts thereof,
populations, or any other biotic component of ecosystems with actual or potential use
or value for humanity. &

Microbiome The human microbiome consists of all microbial organisms and their genetic content

in the human body 8.

Living nature

Flora and fauna 78

Natural An environment with little or no human presence 78
environment
Greenspace Land covered by vegetation of any kind. Includes vegetation on private and public

grounds, irrespective of size and function. Greenspace is commonly measured
through satellite images 82. Definitions can be nuanced and context-specific and
depend on the considered environment—health pathways. Therefore, we specify:

Accessible greenspace — places that are available for the general public to use free
of charge, mostly without time restrictions.

Natural greenspace — places where human control and activities are not intensive,
and a feeling of naturalness predominates. May exist as a distinct typology but also
as discrete areas within other greenspace. 8

Urban greenspace (a.k.a. urban nature) - An environment with natural features,
often planned and partly manmade, e.g. a park, trees in a city, or planted flowers.
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Concept

Explanation

Bluespace Outdoor environments that prominently feature water, such as oceans and coasts,
rivers, lakes, and ponds. 8

Other Research rarely focuses on health and whitespace, i.e. landscape with water in a

landscape solid state, e.g. snow, or brownspace, e.g. desert or rock. 8

Urban Actions that significantly modify the quality, quantity, and accessibility of urban

greenspace greenspace. This can be done by establishing new urban greenspaces or by

interventions

changing the characteristics and functions of existing ones. &

Gardening Gardens are spaces used to grow plants and flowers; they may be private or
common. Gardening includes potting and caring for plants (indoor and outdoor).
Activities offer possibilities to exercise, connect with others, and grow food. Examples:
allotment gardening, guerrilla gardening (small gardens in urban spaces), and
community gardening 7.

Horticultural Integrates structured gardening and qualified therapy 87

therapy (HT)

Forest Tree-covered land. Includes rural forests for wood production, managed woodland for
recreation purpose (i.e. national parks), and untouched, natural forests. &

Forest therapy | Activities guiding participants to actively connect with nature, often by supporting

(FT) mindfulness and activating senses. FT is not usually defined as containing qualified
therapy 8°. However, therapeutical treatments in forests have also been developed °.

Natural Elements used to promote connection with nature in a restricted setting. These

elements elements include pictures, sounds, smells, and objects.

Nature dose

Tools used to assess 1) objective time and types of activities pursued in nature, 2)
subjective perceptions of nature, biodiversity, and experiences, and 3) actual
biodiversity present at an intervention site. °'

Nature The subjective experience of nature as such 78

experience

Nature No established definition of nature connection exists. In this thesis, the following

connection definition is used: Nature connection is a relationship between the self and the natural
world, a sense of personal identity, which includes cognition, emotions, and behavior.

Pro- Actions, attitudes, and intentions that contribute to or promote the wellbeing of nature

environmental | around us 92,

behavior

Eco-anxiety A wide range of ecologically oriented affective experiences, including both negative
emotions, i.e. sadness and distress, but also the will to act %.

Biophobia Aversion to nature %

Interaction Interaction may be intentional or unintentional 8. Level of interaction: 1) viewing, 2)

with nature incidental presence of nature, and 3) active participation and involvement %

Nature A term to describe a lack of contact with nature 9

deficiency
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2.2.1 Nature exposure

Research on the interconnection of nature and human health has mostly been
conducted in urban contexts, where the health effects of affinity to natural spaces
are compared with built environments 97. Some of the evidence has manifested after
the loss of biotopes, biodiversity, and greenness 31:98:99. An umbrella review by Yang
et al. analyzed 40 systematic reviews and meta-analyses exploring the impact of
urban nature on health 97. The reviews primarily concluded cross-sectional
material, the studies were conducted in high-income countries, and, furthermore,
methodological limitations and risk of positive bias were noted. Drawing from this
evidence, the review found beneficial associations of greenspace with all-cause and
stroke-specific mortality, cardiovascular morbidity, cardiometabolic factors,
mental health, low birth weight, physical activity, sleep quality, and urban crime
rates. No consistent associations between greenspace and other health outcomes
(e.g., cancers) were observed 97. It is estimated that two-thirds of the global
population will live in cities by 2050. Therefore, urban nature and greenspace has
a crucial impact on public health 86100,

Residential greenspace displays an inverse association with all-cause mortality,
especially that caused by cardiovascular disease 82101, In urban settings, a distance
of 300—500 m is commonly considered as living close to a natural environment,
this distance has mostly been measured using satellite imaging 82. Other applied
measures include self-reported outdoor visits and greenspace exposure 102, Future
research may apply more sophisticated data from global positioning systems (GPS)
to see where people spend their time 103104,

Nature exposure may be intentional, i.e. the person chooses to spend time in a
certain environment, or unintentional 84. Interaction with natural spaces can be
divided into three levels: 1) viewing nature (either real or reproduced), 2) incidental
engagement with nature (exposure while engaged in some other activity), and 3)
direct engagement (defined as implying an active decision to visit a natural
surrounding) 95. All three levels of interaction appear to influence human health,
although differently 9. In addition to psychological aspects, the type of nature
exposure has an impact. Direct contact includes touch and microbe exposure; it also
activates more senses than indirect contact 84.105,

Throughout history, nature has been a part of everyday life, providing
unintentional direct contact. Recreational nature visits are a new phenomenon.
Nature might even become a luxury, if encounters require resources, such as time,
economic means, and land. Accessible natural surroundings in residential areas
have a large potential impact on public health 106197, Urban planning may enable
everyday activities, such as biking or walking to work. Increasing and managing
greenspace is recommended as an approach to improve public health in urban
settings 82,86,108,
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2.2.1.1 Nature dose

Measuring the nature dose, i.e. the amount and type of interaction that modifies
health outcomes, is challenging :09. Research has often focused on time spent
outdoors. However, the individual variance in interaction with the natural world
makes time an insufficient measure 11°. Aspects such as temperature, air quality,
and biodiversity should be assessed 9. In addition, the aesthetics, enjoyability, and
perceived safety of outdoor areas need consideration 1488111112, Direct contact with
a biodiverse environment enriches the microbiome on the skin and in the gut 8.
Factors beyond human control, such as weather, have an impact not only on
behavior but also on the physical response. For example, humidity and a stable
temperature are often beneficial for a person with chronic cardiovascular disease,
while hot or cold temperatures might cause harm, with extreme temperatures
ultimately increasing mortality 3. New tools for assessing the nature dose will help
future research 91.

Primary prevention targets the whole population, but it is noteworthy that the
importance of such actions is accentuated in vulnerable populations. Clean air is an
example. In 2021, more than 90% of the urban population in the EU was exposed
to harmful levels of air pollution, a well-described risk factor for several medical
conditions 4. The greatest burden of disease arises from ischemic heart disease and
diabetes mellitus. Small children are especially sensitive to air pollution 4.
Reducing air pollution is beyond the scope of a single person, but through
awareness, one can avoid or reduce harmful exposure.

2.2.2 Nature connection

The health outcomes greatly depend on the way an individual interacts in and with
nature, including habits, preferences, and capability. Health effects appear to
correlate more with the perceived nature connection and engagement than the
actual time spent outdoors 110,115,

Nature connection is the relationship between the self and the natural world, a
sense of personal identity, which includes cognition, emotions, and behavior. In this
thesis, I use nature connection as a umbrella term, including the partly overlapping
concepts of nature relatedness, connectedness with/to nature, emotional affinity
toward nature, connectivity, and a feeling of being part of nature 39.92.110,116-118,
Several scales for assessing nature connection exist, three examples are presented
in Table 3. It is recognized that the quality of the existing scales needs
improvement, and that the age, culture, and needs of the target groups are not
recognized 118, In addition, the scales vary in whether they regard the dimensions of
health and include functional ability.

A small but consistent association between nature connectedness and happiness
is recognized. However, the concept has mostly been explored among young and
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healthy individuals 116, Nature connection is sometimes considered a personality-
like trait that is stable over time, fluctuating only slightly, even though the amount
of contact might vary substantially during different periods in life 9216, Other
researchers argue that nature connection can be strengthened and improved
through active actions, also being instrumental to wellbeing 9. Qualitative research
indicates that the connection changes during the life course, e.g. retirement can give
more time for observation and activity. However, following physical decline,
undemanding activities, including gardening, have been found to be preferred, and
accessible greenspace becomes increasingly important 120, The need to define
whether nature connection is to be considered a trait or state is acknowledged 8.
Most researchers agree that the relation to nature is established during childhood,
and that meaningful moments have an important impact in establishing connection
10,121,122 Bjophobia, aversion to nature, is rarely described, but might increase as

nature becomes more distant 94.

Table 3 Examples of scales and measures used to assess nature connection.
Scale Questions Interpretation
Nature 1. | always find beauty in nature 1-7: Completely agree — completely
anneﬁ'&” 2. | always treat nature with respect disagree
ndex (NCI) 3. Being in nature makes me very happy | NC! ittms and weighted points
123 4. Spending time in nature is v index for each point on the response
irﬁ (?r?ant tg mee ature Is very scale. A conversion spreadsheet is
P i o . available.
5. | find being in nature really amazing QA: Doubtfulllow quality '8
6. | feel part of nature
Nature 1. My ideal vacation spot would be a Scale 1-5: Disagree strongly—Agree
Relatedness remote wilderness area strongly
Scale — Short | o | glways think about how my actions In 7 surveys involving about 1,000
Form (NR-6) affect the environment people, average scores ranged from
12 3. My connection to nature and the ~3.0 to 3.5, with 70% scoring
environment is a part of my spirituality between ~2.2 and 4.3.
4. | take notice of wildlife wherever | am | Definition: “Individual levels of
. . . connectedness with the natural
5. My relationship to nature is an »
; world
important part of who | am A Mod Jsuffic ity 118
6. | feel very connected to all living things QA: Moderate/sufficient quality
and the earth
Extended A visual scale with circles representing Scale 1-7, the circles move from
Inclusion of self and nature. being completely apart, to being
Nature in Self | Question: Please choose the picture one.
scale (EINS) | pelow which best describes your QA: Moderate/sufficient quality 118
125 relationship with the natural environment.
QA = Quality assessment

Social and cultural aspects impact the relationship with nature 92118.122, In Finland,
nature is generally highly appreciated. In a cross-sectional internet survey, 84% of
the more than two thousand respondents considered everyday contact with nature
to be an important part of everyday life 126. Respondents considered nature a source
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of immaterial wellbeing, offering relaxation and restoration from everyday stress,
and the appreciation of nature was highest among academically educated women
older than 65 years 120, Supporting the connection with nature requires
understanding of individual preferences and needs!2.

2.2.3 Theoretical research frameworks

The health effects of nature depend on factors related to the individual, as well as
the environment, as visualized in Figure 3.

Reduced harmful exposure:
Environmental factors: type noise and air pollution
of nature, size of area, degree e
of biodiversity, weather. Biodiversity: activating the
immune system
J Type of nature i
contact: frequency Physical activity: increased
and duration of visit, and varied physical activity Health and wellbeing
- . type of activity

Individual factors: health (=Nature dose) ( Coping with stress:

. o = u .
status and functional ability, cognitive and physiological
age and sex, life situation, restoration )
nature connection, . Social aspects: interacting
preferences and habits. with others, with the

/ environment, own time

Figure 3 Health effects depend on the environment, the individual, and the activity. The figure is
modified from Hartig et al. 78

The theoretical guidance for research has evolved during the last decade.
“Nature and Health” by Hartig et al. recognized the need to define and measure
nature exposure and described mediating pathways through which nature impacts
health 78, A health impact was concluded to arise through 1) air quality, 2) physical
activity, 3) social contacts, and 4) stress reduction. Hartig et al. acknowledged that
these pathways are intertwined and co-existing. The authors discuss
methodological challenges related to measuring nature exposure, selecting relevant
outcomes and demonstrating causality at the population level.

The restorative capacity of nature has been rationalized by the stress recovery
theory (SRT) and attention restoration theory (ART). The SRT underlines that
contact with nature promotes a positively toned mental state, activates the
parasympathetic nervous system, and reduces existing stress 128, Stress recovery is
not only a feeling, and exposure to natural environments also reduces physiological
stress responses 128:129. The ART emphasizes that nature restores the ability to direct
attention 13°, Both healthy and vulnerable populations have displayed improved
cognitive function during and after outdoor interventions 129131132, Qver time, a lack
of restoration can lead to mental and physical illness 46.
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Focusing on health and greenspace, an explanative framework, “Exploring
pathways linking greenspace to health: Theoretical and methodological
guidance” describes three domains: 1) reduced harmful exposure, 2) enhanced
healthy behavior, and 3) activation of human restorative capacities 4. The
recommendations for future research include the use of spatial measures for
greenspace, as well as utilizing individual behavioral or perceptual measures to
further understand the impact and mediating role of the domains. Perceptual
measures include perceived greenness, access and attractiveness, safety, perceived
restorative quality, and social cohesion. In addition, the need for longitudinal and
experimental studies is highlighted.

Further guidance builds on previous conceptualizations. “Pathways linking
biodiversity to human health: A conceptual framework” adds the mediating role
of both perceived and actual biodiversity 84. Intentional vs unintentional contact
with nature is discussed, as well as direct and indirect contact with biodiversity.
This framework proposes that indirect intentional contact with high perceived
biodiversity, such as looking at pictures, also has positive health outcomes. The
dimensions of health are recommended to be assessed through both observation
and self-reported measures.

Exploring physical health, the study “Hunt for the origin of Allergy” in Karelia
is to be considered ground breaking 133. Karelia was divided by the closed border
between Finland and the Soviet Union from 1944 until 1991. In Finland, the
incidence of allergies and asthma increased rapidly. However, this was not seen in
Russia, as confirmed by blood tests 133. Furthermore, the prevalence of allergies did
not differ among adults born in the 1940s. In Russia, the traditional rural lifestyle
retained close contact with a biodiverse environment, supporting a diverse
microbiome on the human skin and gut, triggering a favorable immune response
81,84, Moreover, type 1 diabetes, an autoinflammatory disease, was six times more
common in Finland 34. The findings in Karelia led to the biodiversity hypothesis,
proposing that a loss of biodiversity leads to chronic inflammation and an
unfavorable immune response 38!, Chronic inflammation and the auto-immune
response play a crucial role in the pathogeneses of most NCDs 3181,

The most recent framework, “Nature-based biopsychosocial resilience: An
integrative theoretical framework for research on nature on health,” introduces
the nature-based biopsychosocial resilience theory 2. This includes the concepts of
preventive resilience, response resilience, and recovery resilience. The article
applies the levels of prevention to nature-based interventions, and through
examples it illustrates how NBIs may support adaptation through different stages
of a disease.

23



2.2.4 The impact of nature contact through the lifespan

The pathways through which nature contact influences health vary through life, as
outlined in Figure 4. Biodiversity is crucial for the evolving immune system. Early
direct contact with a diverse environment triggers healthy immune responses and
is especially important during pregnancy and infancy 81133, Continuous diverse
exposure is beneficial during childhood 8+135, and might also reduce symptoms of
existing allergies for adolescents and adults 13¢. There is ongoing research exploring
whether exposure to natural microbes may enhance the effect of vaccinations by
triggering the immune response 137.

For children, natural surroundings provide an activating playground. However,
the amount of physical activity depends on the family 104138, Among adolescents,
the role of hobbies, friends, and the place of residence increases 39. Well planned
greenspace may support physical activity among adults, potentially providing
opportunities for everyday exercise 4°. For older adults, the mediating role of
exercise decreases and health benefits appear to arise through other pathways 01,
Everyday chores may, however, provide a reason for activity.

The need of stress recovery is accentuated among adults, and nature is a source
of resilience, especially during difficult times 112, Nature supports self-regulation of
emotions at all ages 25118122, Nature connection is established during childhood and
is enforced by joint experiences and by spending time in nature 2122139, During
youth and early adulthood, the quality of or, on the contrary, a lack of social bonds
influences the time spent in and the subjective importance of nature 127:139,
Experiences during youth may be formative 13!, Nature connection has commonly
been considered stable during adulthood. However, both qualitative findings 120
and population surveys 126 indicate that the importance of nature might be
accentuated in difficult times, and in old age.

O
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childhood

[E; Childhood

@ Adolescence

o

% Adulthood

o

% Old age

[ Microbe contact ] [ Physical activity } Stess recovery { Nature connection J

Figure 4 A visualization of the relative importance of the different pathways of contact with
nature during successive stages of life
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2.3 Supporting wellbeing as part of care

Traditionally, medical treatment has targeted disease. However, in chronic
conditions, and especially in the aging population, supporting wellbeing and self-
efficacy improves health at both the individual and population levels 36141
Salutogenesis, the origin of health, is a much less researched concept than
pathogenesis, the origin of disease. The concepts are complementary, not opposite
46, The importance of supporting intrinsic capacity and functional ability alongside
disease management and pharmacological treatment is increasingly recognized as
a path to healthy aging 5917142, The Integrated Care for Older People (ICOPE)
guidelines support integration of the clinical level and service/system level, thereby
shifting care activities from the hospital towards the community 9.

2.3.1 Multimorbidity

Multimorbidity is defined as two or more coexisting chronic medical diseases or
sensory impairments that are independent of each other 4. In Finland, 31% of men
and 44% of women in the age group 18—64 years have multimorbidity, while among
65—85-year-olds, the corresponding figures are 77% for men and 79% for women
66, Multimorbidity increases the risk of poly-pharmacy, a poor quality of life, and
reduced functional ability 6. Multimorbidity is a heterogeneous concept. Some
disease clusters, such as cardiovascular diseases, are best tackled by medication and
the treatment of risk factors, while other clusters call for a more holistic approach
66, Chronic pain, insomnia, and depressive symptoms are associated with
multimorbidity. Furthermore, it is acknowledged that some conditions, including
frailty and depressive symptoms, are under-detected ¢6. Longevity has increased the
number of people living with multimorbidity and the need of healthcare 4143, Health
systems must develop and adapt new strategies to support and retain functional
ability, targeting both individuals and the population 44.

2.3.2 Primary care: patient-centered and caring for the population

Primary care is often the first point of medical contact within the healthcare system,
thereby caring for a wide range of health problems and people. Reasons for contact
include medical problems, symptoms, and general illbeing 45. Furthermore, in
Finland, primary health care provides a wide range of health-promoting services.
Primary care is a broad multi-professional field, and in addition to early disease
diagnostics, it also handles the management of chronic conditions and long-term
care. General practice is part of primary care, with a specific responsibility for the
health of the community and, as recently acknowledged, the environment 146.147,
General practitioners (GPs) consider the dimensions of health and apply a person-
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centered approach. This includes considering not only the individual, but also their
family and the community 147. Continuity of care, i.e. longitudinal follow-up, and
the relationship between the patient and doctor increases trust and has repeatedly
been shown to be instrumental to better care, patient safety, and the efficient use of
healthcare resources 148, Through patient empowerment, timely health promotion
is integrated in care. However, general practice has a focus on secondary and
tertiary prevention 7.

High perceived stress is known to increase the use of primary care services 24.
Moreover, symptoms secondary to stress, such as anxiety, insomnia, or physical
symptoms, are a common cause of contact 9149 Frequent attenders commonly
suffer from symptoms that might not be due to a specific medical diagnosis but
illbeing 150 69. Social isolation increases the use of primary healthcare services 5.
Health care must identify and address these non-medical needs to avoid
medicalization and overtreatment, but first and foremost, to help the individual
patient. Person-centered care, a core value in general practice, is an approach that
acknowledges the link between life events and health and promotes the capacity of
patients to draw on their individual and communal resources. 152, Although GPs
recognize loneliness and stress, addressing these issues is often considered
challenging 24.59

Finland is a high-income welfare country with a high life expectancy. However,
health inequity, i.e. an unfair situation in society where some have more
opportunities than others, is an acknowledged and persistent public health
challenge 153 154, In 2022, 65% of the Finnish population reported their health to be
good. However, in the highest income group, this figure was 75%, and in the lowest
income group, only 53% 54. Supposedly, a part of the population needs tailored
support to retain health.

Strong primary health care is recognized as essential for coordinating care in the
aging population 143. In 2023, Finland underwent a health reform, aiming to
integrate social and health services, reduce socioeconomic and geographic
inequalities, ensure the quality of health, strengthen primary care, and control costs
155, Following the reform, the responsibility of organizing primary health care was
relocated from municipalities to wellbeing services counties. In addition, the
management and responsibilities of health and wellbeing promotion have changed,
and national projects aim to support health promotion on a national level 60,

Long-term care for the ageing population in Finland

The health policy in Finland supports aging in place, and older adults primarily live
in their own homes. Long-term care becomes relevant when a person needs more
care and assistance than can be provided at home 43. In the population, of those
older than 75 years, 8% live in long-term care, while for persons aged 85 years or
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older, the corresponding figure is 17% 156. Assisted living facilities (ALFs), the most
common form of long-term care, offer a home-resembling environment, also
providing end-of-life care. Facilities differ greatly; they do, however, commonly
provide social and physical activities to complement care. Residents in ALFs
commonly have either cognitive or functional decline and several comorbidities,
limiting their independence 157. Previous studies have revealed that 35% of the
residents in ALFs suffer from loneliness 158. Associated symptoms, such as anxiety,
depression, and insomnia, lead to a risk of medications potentially causing harm
159, The treatment goal shifts from prevention and curation to palliative care and
maintaining quality of life. Psychological wellbeing and the will to live are
independent prognostic health outcomes 4. Interventions supporting psychological
wellbeing and reducing loneliness not only improve quality of life, but may also
reduce the need for medical care and even mortality 160

2.3.3 Targeted health promotion and social prescribing

Targeted health promotion aims to achieve behavioral change, e.g. to increase
physical activity, promote a healthy diet, or support social cohesion among
individuals or groups with a defined need. Long-term outcomes and sustainable
behavioral changes are difficult to achieve, and no clear consensus on the
effectiveness of interventions exists 4101162, Multidomain lifestyle interventions may
slow disease progression in many medical conditions, including dementia 103 and
cardiovascular disease 164. By targeting several risk factors and diseases
simultaneously, such interventions address multimorbidity. Among older adults,
the best long-term impact has been demonstrated in interventions that support all
dimensions of health 165

Physical activity is a central part of targeted health promotion. Sedentary
behavior is a well-described risk factor for poor health and disease 1%6. The potential
positive health impact is greatest if those with very low levels of physical activity
can improve their activity levels 167168, Accessible outdoor areas provide
opportunities for activity, but it is to be recognized that inactive individuals might
experience psychological or social barriers to participation 9. In the general
population, long-lasting interventions have also failed to increase physical activity
161, Among older adults, interventions succeeding in increasing physical activity
have acknowledge the social dimension of health 70,

The health cross (Figure 5) visualizes the individual’s medical health and
perceived wellbeing as two different dimensions. Wellbeing includes mental and
social wellbeing and health-literacy, capacities that support resilience and self-care.
Distinguishing health and wellbeing helps professionals to estimate the need for
support.
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Feeling well

Real wellbeing:
Healthy and feeling
well

In poor health,
medically ill Healthy
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and feeling unwell unwell

Feeling unwell

Figure 5 The health cross differentiates actual (medical) health (blue line) and perceived
wellbeing (green). This visualization helps to distinguish medical needs and wellbeing as
two parallel and complementary dimensions.

Adapted from Eriksson’s theory of multidimensional health 171

Although targeted health promotion is a central part of the work in primary care,
the pathways and responsibilities vary highly within Finland 7. Patients in need of
intensified health guidance commonly have poorer health literacy and capability
and need support beyond providing knowledge. Supporting healthy behavior could
reduce health inequality 26. As the disease burden caused by NCDs is rising and the
population is aging, the need for effective interventions is urgent 2168172, However,
the effect and implementation of holistic strategies, such as supporting the intrinsic
capacity of older adults, is not sufficiently established 73. The discussion on who
has the best expertise to support patients in need of health promotion is important,
as the demands in general practice are high, and there is a lack of workforce 174.
Social prescribing (SP) is an emerging concept, a process through which trusted
individuals in clinical and community settings refer persons with identified, non-
medical needs to non-clinical support in the community 175 11176, The process of
social prescribing has recently been defined as presented in Table 4. The practice
originated in the United Kingdom; however, similar systems have simultaneously
emerged globally 177:178,

Table 4 The operational definitions of social prescribing 175:

Social prescribing is “a holistic, person-centred and community--based approach to health and
well-being that satisfies Condition 1 and either Condition 2 or Conditions 3 and 4:

» Condition 1: Identifier identifies that person has non-medical, health-related social needs (e.g.,
issues with housing, food, employment, income, social support)

» Condition 2: Identifier connects person to non-clinical supports and services within the
community by co-producing a non-medical prescription

» Condition 3: Identifier refers person to connector

» Condition 4: Connector connects person to non-clinical supports and services within the
community by co-producing a non-medical prescription”
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Social prescribing is complementary to medical care and should have a clear
aim. The process of referral within social prescribing varies, and existing praxis is
visualized in Figure 6. 11179, Signposting, or unstructured referral, is a common
recommendation of activities in the community. Information may be provided
using printed or digital material. Through direct referral, the health professional
enrolls the patient in an activity. In the link worker model, the health professional
refers the patient to a connector, who supports the partaker in finding a suitable
activity. The holistic models include feedback from the activity provider, allowing
follow-up of the effects of the intervention. A holistic model can either be individual
or group based. Such models are seldomly used in real life 1. The social prescribing
process depends on the healthcare system and the activities available in the
community, and local solutions are therefore needed 78. In Finland, the concept of
social prescribing (Hyvinvointildhete) has been utilized in Lapland 80. Although the
approach is only emerging, recent development has provided a wide range of
wellbeing services through digital signposting on a national level ¢°.

model 1 model 2 model 3 model 4 model S
SIGNPOSTING DIRECT REFERRAL LINK WORKER HOLISTIC AND HOLISTIC AND
from primary care INDIVIDUAL-BASED GROUP-BASED
Primary care Primary care Primary care Primary & Primary &
(e.g. GP (e.g. GP (e.g. GP other care other care
consultation) consultation) consultation) organizations organizations

‘ ™
- -
Signpost to
activity (e.g. Activity
leaflet)

-

Link worker/
Hub

AN

N

J.
)
i T

Figure 6 A visualization of the existing social prescribing processes, as presented by Litt et al. 2023
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A systematic review focusing on older adults identified three critical components
in social prescribing: 1) assessment before prescription, 2) matching participants
with relevant activities, and 3) individualized support from a link worker. 18t The
social prescribing movement aims to tackle several global sustainability challenges.
By supporting health as a broad concept, SP may support self-efficiency
Furthermore, interventions aim to empower both the individual and the
community, and thereby tackle segregation and health inequality 177. By reducing
the need for pharmaceutical treatments, SP may decrease the risks of
overprescribing and the strain that pharmaceuticals pose on the environment 76. A
well-working process may reduce the need for healthcare, and thereby costs 182.
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2.4 Supporting health through nature-based
interventions

Nature-based solutions support public health by enabling access to natural habitats
and greenspace, while nature-based interventions attempt to include people who
do not engage by themselves 83. Nature-based prescribing describes processes
through which clients or patients are referred to NBIs.

2.4.1 Nature-based solutions for health

Most outdoor visits take place close to home, and residential greenspace therefore
has special importance 1°¢, In urban surroundings, city planning enables nature-
based solutions, and furthermore, community initiatives may improve the local
environment. Greenery decreases air and noise pollution and may buffer
temperature 82. For the sustainable use of natural environments, the use of areas
with sensitive biotopes needs consideration and planning. Natural environments
serve several simultaneous functions: a park may provide protection against
flooding and reduce heat islands, in addition to beauty and recreational use 7.
Urban nature in the vicinity of schools and kindergartens has not reduced obesity
among children, while adults are more active if there is greenspace close by 13:140,
Safety and accessibility need consideration so that citizens of all ages can enjoy
urban nature 46. There has been little research on which qualities of greenspace
reduce loneliness 1. Frequent visits to local greenspace are associated with better
mental health for both people living alone and those living with a partner, an effect
that arises through relational and collective restoration 184,

For older adults, accessible areas close to home enable nature contact 185186, A
global meta-analysis found that urban greenspaces, particularly those featuring
community gardens, had a significant positive impact on the health of older adults,
including those individuals with dementia 87. This review reported effect sizes as
follows: reduced incidence of dementia (-0.06), improved social participation
(0.14), increased physical isolation= independent spaces (0.54), reduced anxiety
(-0.28), relieved depression, relieved mental disorders (-0.32), calmed agitation
(-0.06), increased positive emotions (0.10), reduced sadness and anger, improved
quality of life, enhanced cognitive function (0.52), and improved sleep 187. On a
population level, small effect sizes are also meaningful. Preserving and increasing
urban greenspace is recognized by WHO as a strategy to support public health 83.

Residents in rural areas face different challenges. Nature is present, but
accessibility might be challenging. The impact of surrounding green or blue space
on the amount and intensity of physical activity is debated. Some studies have
reported an increased amount of moderate exercise while others have not, and this
outcome probably varies with age and the social situation 188-190 As an example, in
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a population study in northern Finland, residential greenness increased physical
activity among men but not women 9. In Finland, children and young adults living
in rural areas are less physically active than those living in cities 192.

Although proximity to nature is beneficial, being outdoors and interacting with
nature improves health further 13102133, A Finnish cross-sectional population study
demonstrated that those frequently spending time outdoors in natural
environments used less psychotropic, antihypertensive, and asthma medication,
while this association was not seen for people only viewing nature 12, Qutdoor
exercise appears to have a more positive effect on psychological wellbeing than
indoor exercise 193. Moreover, the impact of surrounding greenness on mental
health is accentuated for those who are physically active 194. Understanding how, or
whether, exercise in natural surroundings provides additional health benefits to
physical activity is of importance for targeting preventive intervention 190,
Particularly among older adults, health outcomes of contact with nature might not
be mediated by physical activity 195196, Nature’s restorative potential may be
activated by several triggers, such as smells and sounds, in addition to visual
elements 105, Understanding the needs of residents in long-term care is crucial to
adapt nature-based solutions to their needs 197.

The potential of different types of natural habitats has been investigated.
Generally appreciated qualities of woodland include fascination, an escape from
routines, and the environment being compatible with personal needs 88. However,
not all qualities need to be met in order for a forest to be restorative 88. Old forests
are considered more restorative; however, people enjoy different qualities in the
landscape 88. The restorative potential of bluespace is increasingly acknowledged,
and other types of nature have been investigated 85. Restorative experiences using
favorite places refers to an individual’s active use of a valued place for self-
regulating psychological strain 112, Persons feeling stressed or perceiving physical
symptoms are more likely to seek comfort in a natural environment, and report
better outcomes from these visits, as compared to those feeling healthy 198. The use
of favorite places requires autonomy. Moreover, such self-regulation concerns poor
mental health rather than psychiatric disorders. Severe depression or a psychosis
may manifest as withdrawal from social contacts, and such conditions must be
identified as for safe NBIs 183.

2.4.2 Nature-based prescribing: an emerging process

The novelty of nature-based interventions as part of care is demonstrated by the
undefined labelling; the terms nature prescription, green prescription, nature-
based prescribing, and nature-based social prescribing (NBSP) are used
synonymously. Despite unclear nomenclature, the components are similar or even
identical. Nature-based prescriptions aim to address the burden of chronic disease
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and increase physical activity, social connectedness, and pro-environmental
behavior; they can thereby be considered similar to, or a form of, social prescribing
175199, In this thesis, I use nature-based prescribing as an umbrella term, covering
NBSP and also treatment for specific diseases, including nature therapy or
rehabilitation. NBIs have been implemented in all age groups, from pregnant
women, infants and toddlers, to adolescents and adults, to addressing the needs
older adults in the community, as well as in long-term care. Furthermore, studies
have included both clinical and non-clinical populations. Non-clinical populations
include either the general population or defined groups, i.e. office workers,
students, schoolchildren, families in deprived areas or older adults.

An example of a study with a clear preventive scope is a longitudinal cohort study
that took place during the restrictions following the COVID-19 pandemic 20°. The
study involved 35 301 adults aged >18 years, and the targeted recruitment focused
on involving participants from low-income backgrounds, including unemployed or
low educated participants, and vulnerable groups participating in third-sector
organization activities. Therefore, the sample was not representative of the general
population, and the study is to be considered as a form of NBSP applying
signposting. The study excluded respondents employed in key professions working
during the pandemic, i.e. participants were mostly at home during the COVID-19
lockdown. Participants were encouraged to go outdoors (i.e., the balcony), and the
time spent outdoors was measured in relation to wellbeing. Spending more time
outdoors was associated with a decrease in depressive and anxiety symptoms and
an increase in life satisfaction, but no association with loneliness was detected.

Individual interventions aim to provide personal guidance and support
behavioral change 200, 201, Interventions may also support engagement with nature
through guided tasks 132. Unstructured prescriptions (signposting) include
counseling for families or other groups 2°2. Group-based interventions are complex,
as they not only build on interaction with nature, but also within the group and with
the facilitator or leader 83.

Several reviews on the effect of NBIs have been conducted in recent years, most
of which have used a narrative approach to describe interventions, participants, and
list assessed outcomes 183,202,203, Only a minority of the interventions have self-
identified as nature-based prescribing 99. The evidence base is, however, rapidly
increasing 204. Furthermore, several nature-based programs that are not research
projects are ongoing 176:199:202,205_1In reviews, the number of identified studies has
varied greatly. For example, an American review on nature prescriptions in clinical
out-patient settings identified only 11 studies, and although the search was not age
restricted, ten of them included children and their caretakers and only one an adult
population 202, The largest review to date identified 92 studies 199.

NBIs include a diverse range of activities. Outdoor interventions can be
classified into three broad categories: 1) gardening (including horticultural
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therapy), 2) exercise-based activities, and 3) nature-based therapies (interventions
that aim to support psychological wellbeing through nature connection) 89199,
Natural elements and indoor activities are sometimes included 204,

2.4.2.1 Health outcomes of NBIs and effect of nature-based prescribing

The pathways through which NBIs impact health are wide ranging. For example,
gardening provides physical activity, social company, a sense of purpose, and
healthy food 2°0¢. This challenges the choice of relevant outcomes and explains the
diverse range of assessments used. Table 5 compiles systematic reviews exploring
the effect of nature-based prescriptions. A selection of studies that applied nature-
based prescribing, specifically some form of forest therapy, in the treatment of
either a diagnosed disease or defined symptoms are presented in Table 6.

The systematic reviews included both healthy individuals and patients with
chronic diseases. Although several positive health outcomes are reported, the
different populations challenge comparation. Moreover, few studies have included
information on the clinical importance of a given intervention. As an example,
although reduced blood pressure is generally a positive outcome, the clinical
significance depends on whether the person is hypertensive or not. The duration of
the interventions and follow-up have varied substantially. The direct effects of
nature contact might differ from more long-lasting outcomes, and the latter is to be
considered more important in a care setting. Less than half of the studies in the
review by Nguyen et al. included clinical populations 199. Participants were referred
to the intervention in 63% (n = 58) of studies, with an equal number referred by
health and social professionals. The health effects were clearer for participants who
were referred to the NBIs than for those who self-engaged. Adewuyi et al. included
both structured and unstructured referral, and their study revealed that neither the
prescription methods, i.e. written vs verbal, nor the form of intervention, i.e.
individual vs group, influenced the health outcome 204. Coventry et al. focused on
mental health outcomes. In addition to the meta-analysis based on RCTs presented
in Table 6, the review also includes controlled and single-arm studies®9. The main
finding was that NBIs improve mental health outcomes across all populations,
including adults with chronic medical conditions or common mental disorders, and
healthy people. The authors therefore conclude that NBIs can be effective both as
part of care and in prevention. Although the number of studies was insufficient for
sub-group comparison, nature-based therapies delivered in groups displayed the
most consistent effects. In this review, forest and wilderness therapies had the best
effect, followed by green exercise, while the reported effects of gardening were more
mixed. The most effective interventions lasted 8—12 weeks, and each session lasted
20—90 minutes. All the reviews report a risk of positive bias, but the risk was
smaller in RCTs and the quality of the studies was acceptable.
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Table 6 presents controlled intervention studies applying NBIs as a part of care,
excluding gardening. The eight studies described involved clinical populations and
the interventions were all forest-based in some way. Studies exploring only the
immediate effect of nature exposure are excluded. The studies fulfilling these
criteria included participants with either diagnosed depression or long-lasting
stress-related health problems, with two articles describing the same population.
The participants are to be considered chronically ill, and especially those with
stress-related health problems had a long history of absence from work before
entering the program. All interventions appealed more to female participants, the
exception being the “Wilderman” program, which only recruited men. Several
studies noted challenges in recruitment from health care, since NBIs are not an
established form of care.

In an RCT targeting patients with diagnosed depression, Hyvonen et al.
compared a group participating in an NBI in addition to treatment as usual (TAU),
to a control group only receiving TAU 207, Both groups had similar uses of
medication and therapy. The researchers had hypothesized a better effect in the
nature group, but they recorded significant superiority only for the domain
workability. Restoration increased and distress decreased in the nature group but
not the control group. However, pairwise comparison revealed no difference
between the groups. The COVID-19 restrictions impacted the study, as some
meetings were arranged so that participants were in nature alone, although in
contact with the group and facilitator through a remote connection.

Sleep was assessed in two studies, both of which found positive effects of the
NBI. Yeon et al. included participants with diagnosed depression and found that
depressive and somatic symptoms decreased whilst subjective sleep improved in
the intervention group 208, Self-reported depressive symptoms decreased among
adults with severe alcohol abuse taking part in a 9-day camp, and sleep improved
sleep following the NBI 209,

Two studies analyzed the use of health-care services and found a reduced need
for GP services following the intervention2to.21t, However, this outcome remains
somewhat unclear, since the control group was not completely comparable.

Considering the long-lasting symptoms of the participants, the effect of the
interventions is to be considered good. Most of the studies described had a long
follow-up. In the interventions targeting depression, the effect of the NBIs was
equivalent to cognitive behavioral therapy (CBT) 212.
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Table 6

Controlled NBI studies including elements of forest therapy as part of medical care

Interventions targeting: Depression

Effects of nature-based intervention in the treatment of depression: A multi-center, randomized controlled trial
Hyvonen et al. 2023 (Finland) 207

Participants +
referral:

Adults diagnosed with
depression. Severe
disease excluded.
Recruitment in
outpatient healthcare.
Screening by phone.
NBI n =59

Control (C)n=77

82% female, age 45.2
(19-64 y)

Study + intervention
RCT

I: Forest therapy — Flow
with nature program. 12
weekly outdoor group
meetings @ 90 min +
TAU

C: Treatment as usual
(TAU)

Follow-up 3 months,
those in control group
were offered
participation in the
intervention after this

Outcome (measure) +
results:

Depression (BDI):
significant improvement
in both groups.

Distress (CORE-10):
reduced in NBI, no
change in C, pairwise
diff. not significant
Restorative experiences
(ROS) increased in NBI,
no change in C, pairwise
diff. not significant
Self-reported ability to
work: improved in NBI

Interpretation and comment:

No difference between groups
in depressive symptoms. In the
NBI group, participants without
medication displayed a greater
reduction in depressive
symptoms. NBI reduced
psychological distress,
increased restorative
experiences and workability.
The NBI program is described,
and each meeting had an aim.
During COVID, NBI was

organized online or as hybrid
meetings.

Effects of Urban Forest Therapy Program on Depression Patients

Yeon et al. 2022 (Korea

) 208

Adults with mild
depression, diagnosis
by a psychiatrist.
Participants with
severe disease and
mobility problems
excluded.

NBl:n=22; C=25
85% female, age
37.31+10.27y

RCT; I: FT in urban
forest, 2 h/week for 6
weeks.

C: TAU, follow-up by a
GP.

The urban forest was
chosen for easy
accessibility. Structured
program included:
recognition (session
1+2), action (3+4), and
change (5+6).
Participants were
together, but group
interaction was not
emphasized.

Depression (BDI and
HRSD): BDI
improvementin | (t =
2.605, p=0.017), no
change in C. HRSD
improvement in both
groups, post-intervention
score lower in NBI

Sleep quality (PSQlI):
Improvement in NBI (t =
4.395, p <0.001), no
change in C

Somatic symptoms:
Improvement in NBI (t =
3.919, p < 0.001), no
change in C (PHQ-15)

The authors state that the
effects of the NBI were similar
to cognitive behavioral therapy
(CBT). BDI decreased by 34%
when comparing baseline and
post-intervention.

Self-reported sleep quality
improved, and the degree of
somatic disease also
decreased from high to
medium following the NBI.

The influence of forest therapy camp on depression

Shin et al. 2012 (Korea)

209

in alcoholics

Adults with chronic
alcohol abuse,
recruitment in
inpatient care, after
detoxification, before
the start of other
treatment.

N=92,1=47,C =45

RCT

I:9days (d)of FT ina
natural forest, goal-
oriented (3 d nature
interaction, 3 d
challenge, 3 d

self-introspection)

C: TAU, unspecified.
Measures before and
after.

Depression (BDI):
Moderate at start,
significant reduction
following the NBI (t = -
6.27; p < 0.001), no
change in C.

NBI: fewer self-reported
sleeping problems post-
intervention

Participants in their 40s with
severe depression at the
beginning of the program
showed the most significant
improvement following the
NBI. Short follow-up.
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Interventions targeting: Stress-related health problems

Efficacy of nature-based therapy for individuals with stress-related illnesses: randomised controlled trial
Stigsdotter et al. 2018 (Denmark) 213

Adults (age 20-60 y)
with diagnosed
psychiatric stress
disorder (ICD F43),
incapable of working
>3 months (M),
unemployment
common. Exclusion:
Severe psychiatric
disorders and
substance abuse.

N=84,1=43,C=41
82% women.

Referral from
municipalities,
healthcare, insurance

companies + self-
referral.

RCT: Both interventions
lasted 10 weeks. Both
groups received support
to return to work.

I: NBl in Nacadia ®
therapy garden,
mindfulness, stress
reduction, group and
individual tasks. 3 h x 3
days/week. Structured
program + homework

C: Cognitive Behavioral
Therapy STreSS, 20
indoor sessions for 10
weeks.

Recruitment 2 M before
intervention, follow-up
12 M.

Psychological General
Well-Being Index
(PGWBI)

NBI: medium to large
effect; StreSS: medium
effect of treatment. Both
groups improved, no
difference.

Burnout Questionnaire
(SMBQ): Significant
effect in both groups. No
significant pairwise
difference between any
of the time points.

Both groups improved
significantly, no difference
between groups observed. The
STreSS program has
previously been established in
RCT.

The authors note that the
NNBT is a structured program.
Although participants are in
groups (median 6 pers.), the
intervention is individual.

Recruitment was challenging
through health care, as this is
a novel intervention; many
participants were recruited
though newspapers and then
checked for eligibility.

A Long-Term Follow-Up of the Efficacy of Nature-Based Therapy for Adults Suffering from Stress-Related
llinesses on Levels of Healthcare Consumption and Sick-Leave Absence: A Randomized Controlled Trial

Corazon et al. 2018 (Denmark) 21°

Same as above

Long-term follow-up,
12 months after
intervention
l:n=237

C:n=35

Same as above

Sick leave: A significant
decrease 12 months after
intervention (both groups)

Healthcare consumption:
A significant decrease in
the number of GP
contacts 12 months after
intervention vs 12 months
before.

Similar positive outcomes in
both groups.

Healthcare consumption
remained higher than in the
general population. The
authors highlight the need for
early interventions;
participants were chronically
ill.

Stress recovery in forest or handicraft environments — An intervention study, Dolling et al. 2017 (Sweden) 214

Adults (18-65y,

M = 48) with high
stress and stress-
related health
problems.
Recruitment through
newspapers and
employers. Many
were on sick leave or
unemployed.

l:n=27
C:n=19

RCT, group based,
instructors did not aim to
build social relations. 3-
month intervention, 3 h
twice/week

Forest therapy, same
group, same area.
Handicraft: same
frequency, guided and
free activities. Possibility
to relax

Fatigue (CIS): improved
Stress (PSQ): improved
Self-esteem (SCQ): no
change

Burnout (SMBQ):
improved

Self-reported health (SF-
36): Self-reported
symptoms: improved
general health, less
limitation in daily life,

happier, calmer, less tired.

Number of medications:
reduced.

Sleep monitored by

actigraphy: sleep latency —

9 min in C group

The outcomes did not differ
between groups; both
interventions improved self-
reported health. The
researchers considered the
change in sleep minor.

Intervention relied on the
environment and activity,
also supporting autonomy
(possibility to withdraw)
Facilitator specifically did not
support social cohesion.

Recruitment challenges
noted.
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Using Nature-Based Rehabilitation to Restart Process of Rehabilitation in Individuals with Stress-Related
Mental lliness Sahlin et al. 2015 (Sweden) 2!

Participants +
referral:

Employers with
prolonged sick-leave
(>3 months) due to
stress-related mental
illness. Participants
were diagnosed in
health care; all worked
for a regional
employer in Sweden
N =57, 92% women,
age 45y (26-63). The
majority had
medication and
psychotherapy outside
the program.

C =45, all women,
age 49y (32-61),
sick-leave > 14 X

Study + intervention

Explorative intervention
study

I: Wide range of NB
activities; gardening,
walks.

16 weeks, 3 hon 4
days/week; after 12
weeks, return to work
and reduced NBI

C: Occupational health
service group, multi-
professional
rehabilitation including
PA. C in different phase
of rehabilitation,
participants chosen to
match NBI.

12-month follow-up

Outcome (measure) +
results:

Outcomes reported only
for NBI!

Burnout (SMBQ):
Reduced, a significant
number recovered.
Depression (BDI):
improved: 88% had lower
post-intervention
depression score

Anxiety (BAI) improved:
63-71% favorable effect.

Wellbeing (PGWB):
improvement from start,
highest at 12 M

Sick leave (Both groups,
register, 6+12 M after
program): Decreased in
NBI, no change in C

Use of healthcare
(register, 6 +12 M follow-
up): Reduced use

Interpretation and
comment:

NBI: Reduced scores for self-
assessed burnout,
depression, and anxiety,
increased wellbeing and
reduced healthcare
utilization. In addition, sick
leave reduced, supporting
the benefit of rehabilitation.

The control group was only
described as a reference
group; health-outcomes were
not reported. In addition, the
control group had an earlier
stage of iliness.

Participants in the NBI may
be considered as chronically
ill: the sick-leave duration
was 3 M to 12 years (mean
19 m SD 24)

The Wildman Programme—Rehabilitation and Reconnection with Nature for Men with Mental or Physical

Health Problems—A Matched-Control Study Hoegmark et al. 2021 (Denmark) 2

15

Men in poor health.
Mental health
problems were
common; many were
unemployed.
l:n=114

C:n=39

Referral from
healthcare centers,
GPs and job centers.
The majority had other
treatment and
medication. Average
age 55 years.

Intervention study with
matched control

I: 3 h weekly meetings
for 9 weeks; NBIs build
on nature connection,
exercises for body and
mind, and building
community spirit.

C: TAU: not specified

Follow-up: baseline, 9
weeks and 6 months.

Quality of life (WHOQOL-
BREF which includes 4
domains): Physical and
psychological health
improved following
intervention; social
relationships: weak
improvement at 6 months;
environment: no change;
perceived stress (PSS):
significant improvement;

perceived restorative
scale (PRS):
improvement.

A significant difference
between groups only
detected for physical
health at 6 months

The intervention and control
groups differed: the
intervention included more
men with a psychiatric
diagnosis and referred from
job centers (unemployed)
The study was not
randomized.

Recruitment was initially
difficult; word of mouth then
helped with recruitment.

The study partly took place
during COVID restrictions.

NBI = Nature-based intervention, FT = forest therapy, TAU = treatment as usual, CBT = Cognitive behavioral
therapy, | = Intervention, C = control, d = days, M = months
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Summarizing the literature review, nature-based solutions potentially support the
resilience and intrinsic capacity of people living with chronic disease and multi-
morbidity. As discussed, NBIs may target comprehensive wellbeing. Deeper
understanding of the mediating pathways is still evolving. To date, most evidence
concerns mental wellbeing, but the pathways to impact are not well understood on
the individual level.

The realistic review “Greenspace interventions for mental health in clinical and
non-clinical populations: What works, for whom, and in what circumstances?” by
Masterton et al. provides a framework for assessing not only the impact but also the
mechanisms through which NBIs act 183. Older adults with dementia were excluded
from this study. The in-depth analysis of 49 studies identified three broader themes
(nature, individual self, and social self) and seven program theories, as presented
in Table 7.

Table 7 The three program themes (A-C) and the seven program theories as described by
Masterton et al.

A recent review focusing on NBIs

A Nature _ for older adults highlighted the
1. Escape / Getting away . . . .

spiritual dimensions of contact, nature
2. Space to reflect ) f 1 h
B. Individual Self as:i‘lf ace for peface’ pef_onab,grom, ’
3 Physical activity an . .emg part o somet ng 1gge.r, n
4. Self-efficacy addition to previously described

5. Having a purpose indicators for wellbeing and physical
health 25. This review also underscored

C. Social Self behavioral e inl
6. Relationship with facilitator € a'Vlora . 'opportunltles, mainly
7. Shared experiences physical activity 25.

The thesis integrates two concepts: 1) nature and health and 2) the process of
supporting wellbeing as part of care (through social prescribing), both of which are
still evolving. Nature-based prescribing as part of health care is a new research area,
and the literature review identified several knowledge gaps that can be considered
critical. We need further understanding of when and for whom NBIs should be
recommended, as well as clear descriptions of what interventions should contain
and how the effects should be followed up. It is also questionable whether the health
outcomes of the general population and chronically ill patients are directly
comparable. Better descriptions of key concepts, i.e. nature connection and nature
dose, will advance development in this multiprofessional research field 84. This
thesis addresses these knowledge gaps.
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3 Aims of the study

This thesis aims to explore how contact with nature supports human health,
focusing on mental and social wellbeing among adults identified to be in poor
general health. Furthermore, it examines how nature-based interventions can be
integrated into care, describing existing praxis and discussing the feasibility and
implementation of NBIs in primary care.

The specific research questions for this thesis with the corresponding studies I-IV
were:

1. How have nature-based interventions been used to alleviate loneliness, and
what is their effect on wellbeing? (I)

2. What is the meaning of nature among older adults residing in ALFs, and how
can facilities support interaction with nature? (1I)

3. Is there an association between nature connection and psychological
wellbeing among older adults living in ALFs, and how is this influenced by
health status, mobility, or disability? (III)

4. How does a nature-based intervention affect mental wellbeing among health

center patients, and are there differences in wellbeing outcomes compared
to a sports intervention? (IV)
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4 Materials and methods

The material presented in this thesis is derived from a systematic review (Study I)
and two populations: older adults living in ALFs (Studies IT and III) and adult
utilizers of primary health care (Study IV). Both populations represent target
groups identified to potentially benefit from nature-based prescribing 1. The study
design, populations, and methods of the included studies are summarized in Table

8.
Table 8 Overview of study methods
Article Name Study design and Participants Outcome
assessment
Study | Systematic review of Populations of all Effect on loneliness,

Connecting through
nature: A systematic
review of the
effectiveness of
nature-based social
prescribing practices
to combat loneliness.

controlled and non-
controlled studies.
PRISMA checklist,
mixed-methods
appraisal tool,
narrative analysis

ages and
backgrounds
participating in
group-based NBls.
Included studies

n = 38, participants
n=1191

social cohesion, and
belonging.

Thesis additionally
describes wellbeing
outcomes.

Study Il

The importance of
nature and wishes for
nature-based
experiences among
older adults in assisted
living facilities.

Cross-sectional survey

Mixed methods:
Quantitative + thematic
analysis of open-
ended answers.

Older adults N = 845
permanently living in
25 ALFs in the
Helsinki Metropolitan
Area

Willingness to participate
in a NBI, importance of
nature, and wishes for
nature-based activities.

Study Ill

Happy by Nature:
Nature Connection as
a Source of
Psychological Well-
Being in Assisted
Living Facilities.

Cross-sectional survey

Quantitative: including
development of the
Gerontological Nature
Connection Scale
(GNCS) through factor
analyses.

Same as study Il

Relationship between
nature connection and
psychological wellbeing
(PWB).

Study IV Targeted
health promotion with
guided nature walks or
group exercise: a
controlled trial in
primary care

Clinical pilot study:
Health forest vs Sports
group

Quantitative: pre-post
questionnaire and
sleep monitored using
an accelerometer.

Primary care utilizers
of a social and health
care center in Sipoo.
Participants were
identified by a doctor,
nurse, or social
worker. N =79

Positive mental health,
self-assessed wellbeing,
and device-measured
sleep.
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4.1 Connecting through nature

Study I was a systematic review and narrative analysis describing the current
evidence base for the effect of NBSP on loneliness. The study explored whether
group-based interventions in nature enhance social connections and social
cohesion and facilitate belonging.

The review had a wide scope, including populations of all ages and backgrounds.
Studies were eligible if they specifically integrated nature into their intervention,
while also being group-based. The definition of NBIs was broad, including nature
exposure, outdoor activities, and indoor activities with nature elements.
Furthermore, studies had to meet the criteria of NBSP, rehabilitation, or therapy.
According to the aim of the review, studies were included that measured or
examined experiences or perceptions of loneliness, social isolation, alienation, or
connectedness.

Any intervention study design that met the eligibility criteria was entered, i.e.
randomized controlled trials, controlled trials, and uncontrolled studies. The mixed
methods approach incorporated both quantitative and qualitative primary
research. Qualitative studies were eligible if the results described outcomes related
to loneliness or social connectedness. Quantitative studies were eligible if they
included measurable loneliness-related outcomes in relation to nature-based group
interventions. The quality of the included studies was assessed using the Mixed
Methods Appraisal Tool (MMAT) Version 2018 216, A detailed description of the
search strategy, including the PRISMA flowchart, and results from the quality
assessments are presented in article I. (Link to flowchart). Of the 6475 studies
identified in the initial screening of titles and abstracts, 144 full-text articles were
assessed, and 38 studies were included in the review.

In the identified studies, loneliness was mostly assessed alongside other
measures of wellbeing, a list of which is published as a supplementary table in the
original article. In this thesis, I further evaluate these results, including studies that:
1) yield > 3 quality points 216, 2) fit the description of nature-based social prescribing
175 and 3) include wellbeing measures alongside loneliness.
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4.2 Importance of nature and Happy by nature

Studies II and III were based on a cross-sectional survey with 854 respondents.
The participants were older adults permanently living in assisted living facilities
(ALFs) in the metropolitan area of Helsinki, Finland. The 25 ALFs included in the
studies took part in the international RECETAS study (Re-imagining Environments
for Connection and Engagement: Testing Actions for Social Prescribing in Natural
Spaces), a research project aiming to develop and assess NBIs as a way to support
health and reduce loneliness 9. Within the ALFs, staff identified potential
voluntary participants fulfilling the inclusion criteria: age =55 years with a
Cognitive Performance Scale (CPS) score of <4 217, In addition to exploring the
research questions described, we recruited participants to the RECETAS
intervention study through this survey, identifying residents suffering from
loneliness and interested in taking part in NBIs 218, Through the survey, we checked
for eligibility for the intervention study, the criteria of which were MMSE > 15 219
and a life-expectancy over 6 months, while bedbound residents and those unable to
communicate were excluded 2:8.

Background data, including age, sex, and information on medical conditions and
regularly used medications, were retrieved from medical records. Multimorbidity
was assessed using the Charlson Comorbidity Index (CCI) 220, The number of
medications (active agents) in daily use was counted, and everyday use of
antidepressants, neuroleptic medication, and benzodiazepines was noted.

The applied questionnaire was developed by the research team. It included
measures for health and self-rated wellbeing previously used and validated in the
target group, as summarized in Table 9. Additionally, for background data, we
inquired about the marital status (married/widowed/single or divorced). Education
was categorized as <8 years (primary school or less) or =8 years of education. We
asked about satisfaction with and the feeling of safety in current living. Respondents
also reported an approximate number of close persons in their lives.

The nature questions were developed by the research team and are presented in
Table 10. To explore how nature connection was related to health and psychological
wellbeing, we developed the Gerontological Nature Connection Scale (GNCS)
through factor analysis, as described in section 4.2.1.3.

Participants were interviewed by a trained research nurse or researcher, and the
duration of the conversation varied from 15 to 60 minutes. The survey took place
between September 2022 and August 2023.
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Table 9 Measures and scales applied in Studies IT and IIT
Measure/tool Description or question (answer Interpretation
(study) options)
From health records
Charlson Prevalence of the following medical Multimorbidity is defined as more than 2 co-
Comorbidity diseases: dementia, stroke, diabetes, | existing diagnoses. However, psychiatric
Index (CCI) (Il cancer (any), asthma/COPD, diagnoses are not included in this index.

1)

myocardial insufficiency, myocardial
infarction (also previous), rheumatoid
arthritis, gastric ulcer

220

Medication (II)

Number of prescribed medications in
regular use.

Number of medications gives an indication of
the disease burden. Polypharmacy defined
as >5 medications 8

Self-reported parameters

health (SRH)

would you rate your health today”
(Very good/Good/Fair/Poor)

Pain “Do you suffer from daily pain?” Easy to answer
(Yes/No)
Sleep “Do you sleep enough?” (Yes/No) Question used in previous studies; easy to
answer 22!
Functional “Does your general health allow you Answers Yes and | need an assistive device
ability to walk easily outdoors?” (Yes/No, | were pooled as “Good functional ability”, as
need an assistive device/No, | need this is the context of assisted living facilities.
help from others/No, | cannot go
outside)
Self-rated Single question: “In general, how Self-rated health is divided into good (very

good or good) or poor (fair or poor).

Psychological

(1) “Are you satisfied with your life?”

PWB is calculated as follows:

unhappy do you feel at the moment?"
(Very happy/Quite happy/Quite
unhappy/Very unhappy/Can’t say)

wellbeing PWB | (Yes/No) 0 points are assigned for the answer “no” in
(1, m (2) “Do you have zest for life?” questions 1-4, “often or always” in questions
(Yes/No) 5-6.
(3) “Do you feel needed?” (Yes/No) 0.5 points are assigned for “sometimes” in
(4) “Do you have plans for the questions 5-6.
future?” (Yes/No) 1 point is assigned for the response “yes” in
(5) “Do you suffer from loneliness?” questions 1-4 and “never or seldom” in
(Seldom or never/Sometimes/often or | questions 5-6.
always) The total number of points is then divided by
(6) “Do you feel depressed?” the number of questions answered.
(Seldom or never/Sometimes/Often The PWB score ranges from 0 to 1, with
or always) higher numbers indicating better wellbeing 222
Happiness Single question: “How happy or Options “very happy” and “quite happy” are

pooled as “happy”

Attitude to life

“How would you describe your
current general attitude to life?
(Positive/Negative/Can’t say).

Easy to answer; a previously used question.
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4.2.1.1 Constructing the nature questionnaire

To explore the current meaning of nature, we included two sets of questions
focusing on a) views regarding nature experiences and b) the current subjective
importance of named examples of nature-based activities. Considering the target
group, the nature questions were planned to be easy to answer with the response
options Yes/No/Can’t say. The questions, as presented in Table 10, were planned to
capture themes previously recognized as central for nature connection 84131,

Table 10  The theme and aim of the nature questions and statements used in Studies II and III.

Theme and aim Question / Statement
General importance of “Nature is important to me”; “It is important to protect nature”
nature
To address biological and “Nature helps me relax”; “It is easier to breathe outdoors”; “I feel
physiological benefits less pain when in nature”; and “It is easy to move outdoors”
Dependent on assistance, | “/ have access to nature as often as | desire”; “My relatives think |
and might rely on the should go outdoors”; “It is difficult to go outdoors”; and “It is
opinions of others possible to experience nature indoors”
Social and emotional “I get topics for discussion from nature”; “My relationship with
meaning of nature nature is an important part of who | am”; “Nature brings back good
memories”; and “I feel part of something bigger in nature”
Potential negative “l am afraid of getting hurt outdoors”; “l am afraid of falling or
perceptions or harms of slipping outdoors”; “Insects and ticks are a danger to me”; “Nature
NBls we inquired brings back bad memories”; and “Nature is boring”.
To explore the perceived “Are the following activities important to you?” (Yes /No/Can’t say)
importance of commonly 1) Being outdoors,
used NBls. . .
2) Gardening/caring for flowers,

)
3) Looking at pictures or paintings with nature themes,
4) Nature's sounds (e.g., birdsong),
5) Fresh air,
6) Nature-related TV programs,
7) The view from the window,
8) Contact with animals
Open-ended questions: 1) “Has the meaning of nature changed with age?” (Yes /No),

followed by the open-ended question “If so, how?”

2) “Has the meaning of nature changed during the COVID-19
pandemic?”

3) “Does the assisted living facility and its surroundings support
nature contact and physical activity in nature?” (Yes/No)
“How/how not?*

4) “What kind of nature experiences do you wish for?”

Respondents’ willingness “Are you willing to take part in a nature-based intervention?”
to participate in future (Yes/No)
nature-based interventions
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4.2.1.2 Qualitative analysis

The responses to the open-ended questions were mostly brief and sometimes
single-worded. For the thematic analysis, we applied systematic text condensations,
and to estimate the frequency of relevant topics, we documented the numbers of
statements for each of the identified themes and categories throughout the coding
process 223, When respondents gave multiple answers to one question, for example
describing several favorite nature locations, responses were included in several
categories. Two authors (AK and LJR) independently read the qualitative responses
to form an overall picture of emerging themes. In the second stage of the analysis,
the data were systematically reviewed. The coding process included identifying,
classifying, and sorting out the meaning units related to the research questions.
Meaningful expressions found in the text were reduced to codes and individual
expressions. This process was flexible, as we added and changed the codes along the
way. As some meaning units were coded under several code labels, we reconsidered
the sub-groups in a consensus discussion (AK, LJR, UA, KHP). During the third
step, we reviewed the meaning units and sorted them into larger themes and
subgroup categories. In the final stage of the process, we selected and synthesized
quotes representative of the findings 223. Systematic text condensation is a thematic
process that has evolved in general practice 224. The process is very similar to other
described steps for thematic analysis 225.

The results for questions 1) and 4) presented in Table 10 are included in article
IL. In this thesis, I additionally include analyses for open-ended questions 2) and 3)

4.2.1.3 Statistical analysis

The data are presented as means with standard deviations (SD) for continuous
variables or as counts (n) with percentages (%) for categorical variables. Data were
tested for normality, and an appropriate statistical method was used depending on
the distribution.

The variance in responses was smaller than we predicted. Therefore, to
statistically interpret the meaning of nature, we applied explorative factor analysis.
This is a data-driven method used to identify underlying correlations within a broad
range of variables and thereby group the responses into factors that not only form
a statistical but also a theoretically logical model 226.227, Explorative factor analysis
is a tool to build scales, but it is not a rigid method and should be supported by
expert discussion 227, It is also noteworthy that the method looks for correlations
among responses, not among respondents.

The 27 quantitative nature questions included in the survey were re-evaluated
during a series of consensus meetings (AK, TP, KP, HK). We included questions
showing variance in answers and addressing nature. We individually assessed the
uncertain answers (“Can’t say”) to form two categories (Yes/No). The responses for
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statements presenting a negative outlook, e.g. “Insects and tics are a threat to me”,
were inverted before they were included in the model. This process is described in
the Appendix.

Exploratory factor analysis was performed using the iterative principal factor
method for factoring and promax-rotated factor loadings on the polychoric
correlation matrix to identify related items among the nature questions. The
strategies used to extract the number of factors were the Kaiser criteria, which
determine that components with eigenvalues lower than one should be excluded,
and the scree test of Cattell criteria. Internal consistency was estimated by
calculating Cronbach’s alpha with a bias corrected bootstrap and 95% CI.

With the team, we evaluated several models to identify unique variables that
related strongly to only one factor and also provided a reasonable theoretical
connection 227. Correlation coefficients less than 0.20 were considered very weak,
those between 0.20 and 0.39 weak, between 0.40 and 0.59 moderate, between 0.60
and 0.79 strong, and above 0.79 very strong. Statements with weak correlations
were excluded.

The final model included three factors and 12 questions, which formed the
Gerontological Nature Connection Scale (GNCS). The GNCS score is the sum of the
included nature questions, and it follows a normal distribution. The score was
divided into tertiles, with a corresponding number of participants in each group.

The relationship between the GNCS (including quadratic terms) and PWB
values was evaluated using two-way analysis of covariance with age and sex as
covariates. Correlation coefficients with 95% CI were calculated by using the
Pearson method.

Statistical analyses in article III were carried out by HK using Stata, version 18.0
(StataCorp, College Station, TX, USA). The statistical analyses in study IT and this
thesis were performed by AK using IBM SPSS Statistics, version 27, software.

4.3 The Health Forest intervention

The participants in Study IV (Health Forest) were recruited among patients and
clients utilizing the Health and Social Service Centre of Sipoo. The participants lived
in the municipality of Sipoo, a rural area in southern Finland with abundant
accessible natural environments.

The adapted intervention was developed during the national Terveysmetsi
(transl. Health Forest) project beginning in 2015 228.229, The positive response gave
rise to a need for a more systematic evaluation of the program, resulting in this
clinical trial. The controlled pilot study on parallel groups in an intention-to-treat
setting was planned without expected superiority for either group. Rather, the aim
was to compare two interventions, neither of which is to be considered a control
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group. The project was described in the local media, but participation required
direct referral by a care professional.

The Health Forest study started in 2018 and was planned to continue until 2020,
aiming to include 160 participants equally distributed between the groups. A 25%
drop-out rate was predicted, and power estimate measures were based on this
figure. Unfortunately, the COVID pandemic in 2020 hindered group interventions,
reducing the total number of participants. The intervention was completed twice a
year (spring and autumn) during the years 2018 and 2019.

Enrolment was not based on a diagnosis, but instead the personnel at the health
center (nurses, medical doctors, and social workers) were instructed to involve
adults in poor general health. The physical requirement was the ability to walk
approximately 3 km at a slow pace. Participants received information on the
intervention and study before choosing between either the Nature group or the
Sports group. Both interventions consisted of 7 sessions within 8 weeks, as
described in supplementary material in article IV. Although the reason for referral
was not reported in the study, enrolment was a part of real-life treatment, and we
know that many participants had either diabetes or depressive symptoms. In
addition, multimorbidity was established in the sample.

Self-assessed mental wellbeing measured with the 14-item Warwick-Edinburgh
Mental Well-being Scale (WEMWBS) was the first outcome in study IV.
Secondarily, we analyzed self-reported health and sleep and device-based sleep, as
presented in Table 11. The questionnaire included background information (gender,
age). Responses were collected before the intervention and at end of study.

Table 11 Measures, scales, and questions applied in Study IV

Measure / tool Scale / tool Interpretation, strengths and limitations
Is nature important to you? 1 (not atall)to | A general question, easy to answer.
5 (very) The question is not validated.
Is physical exercise important to 1 (not at all) to
you? S (very)
How is your health at the moment? | 1 (poor) to 5 The health questions have been used
How is your mental health at the (good) in the FinHealth population survey 23°
moment?
How is your ability to function at the
moment?
How do you sleep at the moment?
Mental wellbeing: Warwick- 14-item tool; Developed to assess positive mental
Edinburgh Mental Well-being Scale | questions wellbeing 231.232; has shown
(WEMWBS) presented in consistency with scales assessing
Table 18 depression and anxiety disorders
233,234
Device-based sleep and physical ActiGraph Data shows the number of active days
activity GT9X Link, with a minimum of 10 hours of wear
Actigraph LLC | time from midnight to midnight.
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The amount and quality of activity and sleep were measured using a wrist-worn
accelerometer. As we were interested in the effects on everyday life, accelerometer
data were collected before and after the intervention. The physical activity data have
not yet been analyzed. Sleep is reported as the total sleep time, time in bed, and
sleep efficiency. After sleep onset, the number and length of awakenings is also
reported.

In this thesis, I further search for factors predicting a positive or negative change
in the WEMWABS score, and focus on the participants with a WEMWBS score below
45, a cut-off known to be associated with a risk of depression 232,

4.3.1.1 Statistical analysis

Data were tested for normality, and differences between the groups were assessed
using the independent t-test for normally distributed variables and the Mann—
Whitney U-test for non-normally distributed variables. The change measures were
analyzed using either the dependent t-test or Wilcoxon signed-rank test, depending
on the distribution of data.

We created groups for self-reported health outcomes, where scores of 1 to 3 were
regarded as poor health and scores of 4 and 5 as good health. Participants were
regarded to have fulfilled the program if attending 5 or more sessions. These
categorial groups were compared using cross-tabling and the chi-squared test.

Binary regression analysis was applied to search for factors predicting a change
in the WEMWBS score. Health status, gender, age, group, and season were further
used as covariates in regression models. The statistical analyses were performed
using the software IBM SPSS Statistics, version 27.

4.4 Ethical considerations

The strategy used in the literature review “Connecting through nature” (Study I)
was registered in the International Prospective Register of Systematic Reviews in
March 2023, ID CRD42023407011. The review followed the Adapted PRISMA
recommendations for reporting systematic reviews of qualitative and quantitative
evidence 235. All studies were reviewed by two independent researchers using
COVIDENCE software.

Research including participants with cognitive decline requires special
consideration. However, it is also an ethical concern that people diagnosed with
dementia might be excluded from studies. These issues were considered when
planning the RECETAS study, of which Studies II and III were a part. Ethical
approval was granted by the ethical committee of the Helsinki and Uusimaa
Hospital District (HUS/119/2022) and study permission was granted by the City of
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Helsinki (HEL 2022-004436 T 13 02 01). Respondents received oral and written
information about the study and its aims and signed informed consent allowing use
of data and later contact. In case of a reduced judgment capacity (MMSE score <
18), the closest proxy provided consent. Participants were free to withdraw from the
study at any time. Data were anonymized using REDCap software and thereafter
stored and analyzed in the secure platform of the University of Helsinki. The
randomized controlled trial, to which the current study recruited participants, is
registered at ClinicalTrials.gov, ID: NCT05507684.

The Health Forest study was approved by the ethical committee of the Helsinki
and Uusimaa Hospital District (HUS/3520/2017), and study permission was
granted by the municipality (7.2.2018). The study did not interfere with the
participants’ health care, as it was possible to take part in the intervention without
participating in the study. Participants provided informed consent, allowing the use
of data and later contact. Anonymized data are stored at the Finnish Institute for
Health and Welfare (THL).
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5 Results

5.1 Nature-based interventions for social belonging and
wellbeing

We identified and systematically reviewed a wide range of studies (n = 6475), as
presented in the PRISMA flowchart in article I. In the 38 included studies,
loneliness was mostly assessed alongside other health outcomes. Of the included
studies, 18 used a quantitative approach, 12 were qualitative studies, and 5 applied
mixed methods. The mixed methods studies are integrated in the results and
analyses as quantitative or/and qualitative, as appropriate. Only one study was a
randomized controlled trial, and this was also the only study to specifically target
loneliness 23¢. Six trials included a control group 237-241, and these were mostly non-
randomized experimental studies. Nine studies explored the use of nature-based
social prescribing without a control group 200:242-249. We considered four of these to
be field studies, aiming to evaluate ongoing programs or the impact of real-life
events 200,243,244,250.

In the result section of this thesis, I concentrate on the quantitative results.

5.1.1 Participants and referral process

We identified three distinct groups of participants: 1) adolescents, 2) adults in poor
mental health, and 3) older adults.

The adolescents were identified to be at risk of social exclusion or stress, and
included a) Japanese university students without diagnosed mental disorder,
among whom loneliness levels were high 245. The other youth studies were from the
US, involving b) teen parents in a multiethnic, deprived area 247 and c) teenage
students at an alternative school, recognized to be at high risk of social segregation
238

Five studies involved middle-aged participants, and in this age group, all were
either suffering from or recovering from mental disorders. All participants in these
studies can be considered chronically ill, as the populations comprised veterans
with a suicidal history 242, institutionalized adults 239, and participants referred to
community projects by health professionals 243244248, One study included
participants with learning disabilities and autism 244,
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Six studies involved geriatric participants, including both home-dwelling
236,237,246 and institutionalized 240,241,249 older adults. Although participation was not
based on a diagnosis, the studies commonly reported medical conditions and the
degree of multimorbidity. Notably, participants with severe disease were excluded
in all six studies, and none of the studies involved participants diagnosed with
dementia.

We did not include recruitment strategies in the original extraction form when
planning Study I. However, during the review process, we noted a variety of ways
to enroll participants. Larger studies used fliers and social media, and also
contacted potential participants through trusted partners, mostly third sector
organizations 200, Recruitment was supposedly easier in institutions, in which
posters and personal contact were used 240241, Adherence in these studies was also
very good. Two studies included participants referred to the project by health
professionals 243.244, No studies reported reasons for refusing participation.

5.1.2 Intervention characteristics

The nature-based activities applied in the studies were categorized as follows:

Nature-based physical activities: Exercise or physical activity in a natural
environment. Many of these activities included interacting with natural landscapes,
including forests, parks, beaches, or mountains. Both exercise and leisure activities
that make use of and engage with nature were eligible. The activities in the
interventions were both adventurous, including mountain biking and rock
climbing, and tranquil, such as an outdoor gym for older adults. Of all studies, 8/38
applied nature-based physical activities.

Natural element: A particular context or activity can incorporate elements of the
natural world. To foster a sense of connection, it entails incorporating natural
components into a setting, an experience, or a design. Examples of interventions
include meditative forest therapy, mindfulness exercises, and nature restoration in
wetlands. Interaction with natural elements was the main intervention in 5/38
studies.

Gardening-based interventions: Therapeutic horticulture or rehabilitative
gardening activities where people work in a garden to improve social, emotional,
mental, and physical health. The interventions included both group-based and
individual gardening. The most common type of intervention, 17/38 studies
included gardening. Of the studies with older adults, 11/13 were garden-based.
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The duration of the interventions described in the quantitative studies varied
from 3 days to 3.27 years. The shortest programs lasted 5 days including pre-and
post-assessments 238, and 3 days with a two-week follow-up 245. Both interventions
were camps for students. Middle-duration interventions lasted 4—8 weeks 240 237 247
242 200, The follow-up was longer than 4 months in six studies 241246, The longest
follow-up was possible in ongoing projects 243 248 244 246,

5.1.3 Outcomes of group-based NBIs

Social constructs were assessed in parallel with other health outcomes, and few
studies included in the review primarily targeted loneliness. Only one study
specifically aimed to recruit participants identified as lonely 236. The measures used
to assess loneliness and social interaction were diverse. In all, six validated scales
were applied, in addition to non-validated measures. Therefore, meta-analysis was
not feasible, and the effects of the interventions were challenging to compare. Self-
reported scales were most common, an exception being a study including
participants with autism and learning disabilities, in which professionals assessed
social interaction using a self-constructed scale meeting the needs of the target
group 244, Most studies used a combination of outcomes, including measures for
quality of life, anxiety, depressive symptoms, and wellbeing, as well as measuring
physical outcomes (for details, see Supplementary table in Study I).

Within the quantitative results, a stronger reduction in loneliness was found in
studies with a middle to longer duration. In the qualitative results, themes related
to increased social connectedness were identified: the development of social
networks, making friends, and feeling accepted and respected by peers (Table 3 in
article). The qualitative studies were mostly exploratory, although evaluative
approaches to examine the subjective effects of NBSP on social isolation and
loneliness did occur. Side effects were not reported to occur during the studies.
Three studies 241,246,251 reported how they assessed harm and adverse outcomes.
Generally, the referral process and the reasons for not attending or dropping out
were poorly presented in the studies. In Table 4, the seven studies further analyzed
are summarized. In the search strategy, we also included therapeutic programs;
here, I include only NBSP studies.

The 3-day forest-bathing intervention involving students did not impact mental
wellbeing or loneliness 245. Two studies investigated the impact of ongoing garden
interventions for mental health 243.244. The long follow-up (1 to 3.3 years) enabled
the recognition of different patterns. Mental wellbeing improved, but differences
between genders and different participants were noted. The three NBIs involving
older adults mainly took place indoors 240.241, 237, Improvement was seen in life

satisfaction and perceived mattering. Tse et al. included a qualitative follow-up for
the intervention group, and participants reported increased feelings of pleasure,
happiness, and responsibility, as well as an increased level of physical activity 240’
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5.2 Wishes for nature contact among older adults

A total of 854 older adults permanently residing in 25 ALFs across the Helsinki
region responded to the survey on which Studies IT and ITI were based. The average
age of respondents was 83 years (SD 8.7) and 73% were women. The characteristics
of the participants are presented in Table 13.

Multimorbidity was common. The prevalence of the diagnosis composing the
CCI was as follows: dementia 54%, stroke 23%, diabetes 24%, cancer (any, also
previous) 17%, asthma or COPD 16%, cardiac insufficiency 15%, myocardial
infarction 6%, rheumatoid arthritis 4%, and gastric ulcer 0.5%

Polypharmacy, another measure of disease burden, was widespread;
participants had an average of 9.4 medications in daily use. Antidepressive
medication was used by 26% (203/780 individual lists of medication). In addition,
use of potentially harmful drugs was high: 30% (234/780) used neuroleptic
medication, while 11% (84/780) used benzodiazepines daily.

The functional ability of the participants was generally poor: only 32%
considered their mobility good, while 63% could walk either with a walking device
or unaided and 37% either used a wheelchair or needed personal assistance. Gender
differences occurred regarding functional ability: 28% of women considered their
functioning to be good, whereas the corresponding figure for men was 40% (p
< 0.001)

One in three respondents reported suffering from daily pain. Nevertheless, 82%
of the respondents rated their general health as good, and 82% reported that they
slept sufficiently. In addition, 73% stated that they were generally either happy or
very happy and 83 % regarded their life attitude as positive. The average PWB score
was 0.64 (0.23), indicating moderate psychological wellbeing. Generally, a PWB
score of <0.4 is considered poor and a score of >0.8 indicates good psychological
wellbeing 252.

Loneliness was common, as 40% felt lonely sometimes and 15% were often
lonely. The respective figures for feeling depressed were 34% and 10%. Depressive
symptoms were more common among women. Although the majority (90%) were
satisfied with their social relationships, 8.5% had no close person in their life.

The majority (86%) reported that they were happy with their current living
conditions and felt safe, although only 55% stating that moving to this ALF was their
own choice.
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Table 13  Characteristics of the participants in Studies II and III (n = 854).
Variable Men (n = 233) Women (n = 617)
Age, mean (SD) 80 (9.2) 84 (8.2)
Marital status, n (%)

Married 80 (34) 113 (19)
Widowed 63 (27) 252 (42)
Unmarried or divorced 90 (40) 238 (40)
Education < 8 years, n (%) 117 (51) 306 (50)
Childhood in rural area, n (%) 102 (43) 339 (55)
Health, medical diagnosis, functional ability and wellbeing
CClI, mean (SD) 2.0 (1.6) 2.0(1.4)
Dementia diagnosis, n (%) 121 (53) 326 (55)
Number of medicines in daily use, mean (SD) 8.9 (3.7) 9.4 (4.1)
Subjective health good or very good 196 (82.1) 504 (82.1)
Reporting daily pain 52 (22.1) 199 (32.4)
Sleep subjectively sufficient 500 (81.6) 188 (81.7)
Functional ability, n (%)
Good 94 (40) 173 (28)
In between 89 (38) 312 (51)
Poor 50 (22) 130 (21)
Fear of falling outdoors, n (%) 104 (45) 379 (62)
PWB score (SD) 0.67 (0.22) 0.63 (0.23)
Feeling satisfied with life, n (%) 485 (79.2) 196 (84.1)
Feeling needed, n (%) 319 (52.6) 132 (58.4)
Having plans for future, n (%) 133 (21.6) 57 (24.6)
Having zest for life, n (%) 538 (87.8) 208 (90.4)
Depressive symptoms, total n (%) 86 (37) 284 (46)
No 478 (56.1)
Sometimes 293 (34.4)
Often 81 (9.5)
Lonely, n (%) 124 (53) 343 (56)
No 386 (45.1)
Sometimes 345 (40.3)
Often 125 (14.6)
Life satisfaction and social connection
Generally happy or very happy, n (%) 454 (73.3) 165 (70.2)
Satisfied with social connections, n (%) 202 (87) 556 (91)
Feeling safe or very safe, n (%) 548 (88.5) 214 (91.1)
PWAB: Psychological wellbeing CCI: Charlson Comorbidity Index SD: Standard deviation
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The perceived importance of nature was generally high, as 96% regarded nature
important and 98% found nature protection important. Furthermore, 51% felt that
the meaning of nature had changed with increasing age, and 291 respondents
elaborated on this change. The increased importance of nature was rationalized
through increased awareness and feeling closer to nature. Loss of connection was
reported due to loss of mobility and autonomy because of poor health. Loss of
important places, hobbies, and friends was mentioned when inquiring about the
importance of nature. Only 15 respondents felt nature itself had become
unimportant. The final themes regarding the perceived change in the meaning of
nature with aging, as described in article 2, and presented in Table 14 were: Valuing
nature, Limited access, Increased awareness, and Letting go of nature.

Table 14  Responses (n = 291) to the open question exploring how the meaning of nature changed
with ageing, coded by Theme and Category.

Theme Category Example
Valuing | Meaningful nature "l have missed nature; | wish it was summertime so that |
nature | (n = 113) could be sitting there.”
(n=141)
Spirituality and feeling "l have spent a lot of time in nature. Now | experience
close to nature (n = 28) more of a sense of sacredness; nature has enormous
importance."
Limited | Restriction due to poor "l used to go picking mushrooms and berries and now |
access | health and disabilities cannot do that anymore; | miss that."; "You can no longer
(n=73) | (n=235) access nature in the same way. With this illness, it is not
possible."
Nature is inaccessible "But you can't get there. | like and | have always spent
(n=38) time in nature."; "It has just fallen away, only memories
remain."
Increasing | Paying attention to nature  "When | was young, | didn't think so much about nature.
awareness | (n = 33) As you get older, you have more time to think."
In=47) Nature protection, "Nature is not valued as it used to be. It is not protected

Environmental and climate enough." and "The winters are warmer."
change (n = 14)

Letting go | Reduced desire for nature "It kind of goes out of your mind when you are in bad
of nature | (n =18) shape."; "Fears have increased, as | am afraid of falling
(n=29) and ticks, et cetera."

Loss of autonomy (n =11)  "Now you cannot do what you want."

This survey took place shortly after the social restrictions caused by the COVID-19
pandemic. Even so, the question “Has the COVID-19 pandemic changed the
meaning of nature” was commonly considered difficult to answer, and only 110
participants responded. The impact was mostly negative. No access to the outdoors
was the most common theme (n =43): “You couldn't go outdoors”. However,
increased importance was also mentioned (n = 37), and the moments outdoors
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were significant: “Valuable experience, when possible”. Moreover, participants
found new ways of interacting: “I enjoy the view when I can't go out”. Fear (n = 17)
was a theme that included mentions not only of the infection, e.g. “Corona is a
dangerous disease”, but also of the social climate: “People behave differently,
angrier”. Finally, a health decline and loss of functional abilities were reported
(n =7): “I lost my functional ability”. As a conclusion, although the pandemic was
distant for many at the time of the survey, individual impacts might have been
significant, and nature was recognized as a source of resilience.

The question “What kind of nature experiences do you wish for?” was
interpreted in two ways. Of all responses (n = 805), most were pragmatic requests
considering the current living conditions, while a minority were escapist wishes for
traveling and adventures. Open-ended responses were short. Only 48 respondents
had no wish for contact with nature, 123 answered “cannot say”, and 15 stated
“anything”. Figure 7 illustrates the distributions of wishes for nature experiences,
including uncertain responses.

Viewing

... Dancing Travelling
Riding Cycling Freedom
Flowers & plants Painting  gocial interaction
" Boats Gymnastics ) Experiencing
Berry+mushroom picking Nature indoor i No longing for nature
Swimmin .
9 Anything Can't do anything

Golf
Wintersports Fishing

] i@
Interaction with ObServing nature @countryside

nature

Nothing is possible

Activity outdoor: Specific place

Getting outdoors

. .‘learby nature
Animal contact Not in

Forest ° Living one day at a time
Park

Facilitated excursion

on't know what to do

Lake / sea Can't get there

Being in nature Uncertain

Excursions

Figure 7 Older adults’ responses (n=805) to the open question: “What kind of nature experiences
do you wish for?” The size of the circles denotes the number of responses. A more detailed
thematic analysis is published in article II, Table 3.

If the response clearly referred to contact with nature, e.g., “I would like to
wander in the forest and listen to the sounds of nature”, this was themed as
interaction with nature. Just being outdoors was a common wish. Many responses
emphasized physical activity, most commonly walking and swimming. A specific
place was regularly the waterfront or forest landscape, as well as important places,
often the respondent’s previous home. Wishes for experiences included trips
nearby, and picking berries, mushrooms, and fishing were also commonly
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mentioned. Finally, social interaction brought up wishes for common activities,
contacts with animals, and a call for assistance and support. Autonomy emerged
under the theme of physical activity, exhibiting a wish to move at one’s own pace
and having access to aid, while wishes for solitude and personal space were
mentioned as examples of social autonomy. Notably, not everyone longed for nature
interaction, or could express a wish. The qualitative analysis presented in article II
built on the 755 responses with content. The final themes were: interacting with
natural elements (n = 233), important places (n = 224), resignation and hesitation
(n = 172), longing for experiences (n = 140), and revisiting former hobbies (n = 82).

Altogether, 83% of respondents were interested in participating in future
nature-based interventions.

5.2.1 Role of assisted living facilities in supporting nature
contact

Of all respondents, 62% felt the ALF supported outdoor activities and 490
respondents elaborated on how the facility either encouraged or did not support
contact with nature. The results are presented in Table 15.

Table 15  Responses (n = 490) to the open question exploring how ALFs either encourage or do
not support contact with nature; responses coded by Theme and Category.

Theme Category Example
Environment | The ALF as an "Nice yard; birds come to sit on the windowsill."
(n =216) | environment (n = 200) "This place is lovely as an environment; it is easy to go"
Urban surrounding (n =9)  "I'm happy to go out, but | don't see it as nature."
Poor accessibility (n = 7) "Difficult to get around in a wheelchair due to the
thresholds."
Atmosphere | Staff enables outdoor "A carer comes with you if you wish to go outdoors."
of the ALF | activity (n =72)
(n =201) | Dependence on others "No, because you depend on someone to take you there."
(n=70) "You don't get to go out much from here."
Facilitated activities "Especially in the summer, we are outdoors. Events, e.g.
(n=44) domestic animals."
Requires own activity "Not much is invested. If | ask nicely, | may get out."
(n=15)
Lacking | Lack of staff, time, and "They won't take us out because there are not enough
something | support (n = 27) carers." "No one talks about nature or about going out."
(n=73) | Lack of activities (n = 22) "People who move here are in such bad shape that
nothing happens, not even excursions."
No experience yet (n = 15) "Just haven't had a chance to try it yet, as my hip is still
sore."
Poor health (n = 9) "All I can do is watch TV and listen to the radio."
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A nice surrounding, assistance, and accessibility were frequently mentioned and
appreciated. They form the theme environment (n = 216), in which the biggest
category, the ALF as an environment, includes descriptions of the immediate
surroundings and yard. Respondents also commented on the urban surroundings,
and 7 respondents mentioned that the ALF had poor accessibility.

Under the theme atmosphere of the ALF (n = 201), respondents highlighted that
contact with nature is enabled by the staff. This might require individual initiative:
“If I ask nicely, I may get out”. Responses highlighting company were often phrased
expressing community: “We do trips”. The attitude of the personnel was mentioned
with appreciation, sometimes naming a single employee, or nurses’ pets; 5%
answered: “They do their best”. Planned activities, including discussions and indoor
activities, were mentioned by 32 respondents, while 17 stated that nothing happens

Obstacles primarily consisted of barriers to going outdoors and limited time
outside. A shortage of staff, lack of assistance, and poor accessibility, especially
during winter, were commonly reported reasons. In addition, new residents were
unfamiliar with the possibilities, and some could not participate due to poor health.
These experiences compose the theme of lacking something (n = 73).

5.2.2 Nature connection and psychological wellbeing

During the interviews and when coding the open-ended questions, we noted a
subtle, yet clear difference in wording, indicating individual variance in nature
connection. For some, nature was a background setting for activity, while others
described a profound connection with nature itself. To explore this matter further,
we applied exploratory factor analysis to the responses to the nature questions. We
identified three dimensions, and the included statements explained 71% of the total
variance. These statements form the Gerontological Nature Connection Scale
(GNCS) and are presented in Table 16.

The responses were distributed within the factors as follows: Factor 1 Nature in
mind describes appreciation of and social bonding through nature (nature is a
source of discussion, appreciation of gardening, contact with animals and pictures
of nature, valuing being outside, and less perceived pain in nature). Factor 2
describes Outdoor activity (Having access to nature and finding it easy to move
outdoors). Factor 3 Nature apprehension describes hesitation (nature brings back
bad memories, and insects are dangerous).
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Table 16  The three factors identified through exploratory factor analysis and the associated
statements and correlation coefficient. Coefficients with values <0.40 are not shown.

FACTOR

STATEMENTS AND LOADING

NATURE IN MIND

OUTDOOR ACTIVITY

NATURE APPREHENSION

| get topics for discussion from nature (0.628)
Gardening and caring for plants is important (0.544)
Looking at pictures of nature is important (0.502)

In nature, | feel | am part of something bigger (0.485)

| feel less pain when in nature (0.458)

It is also possible to experience nature indoors (0.425)
Contact with animals is important (0.420)

Being outdoors is important (0.407)

| have access to nature (0.733)

It is easy to move outdoors (0.661)
Insects and tics are a threat to me (0.533)
Nature brings back bad memories (0.513)

The nature scores followed a normal distribution; the average total was 7.74 (SD
2.21). Cronbach’s alpha for internal validity was 0.56. Women appreciated nature
somewhat more than men (nature score 7.84 (SD 2.12) vs. 7.46 (SD 2.42),
p = 0.022). Question-specific differences between genders are presented in Table
17. Living in a rural area during childhood was associated with a higher nature
connection, as explored by GNCS.

Table 17  Gender differences in responses to GNCS statements. The results are presented as
number of persons agreeing with the statement

Women N = 617 Men N =235 P
n (%) n (%)
I have access to nature 300 (49) 135 (57) 0.021
| feel less pain in a natural environment 306 (50) 101 (43) 0.084
| get topics for conversation from nature 502 (81) 172 (73) 0.009
It is easy to be physically active in nature 346 (56) 156 (66) 0.006
It is also possible to experience nature indoors 430 (70) 153 (65) 0.20
Nature does not bring back bad memories 491 (80) 186 (79) 0.89
In nature | feel part of something bigger 302 (49) 110 (47) 0.58
Insects and ticks are not a danger to me 306 (50) 160 (68) <0.001
Being outdoors is important to me 535 (87) 192 (82) 0.065
Gardening is important to me 384 (62) 70 (30) <0.001
Pictures of nature are important to me 482 (78) 155 (66) <0.001
Contact with animals is important to me 456 (74) 162 (69) 0.15
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A high GNCS score was associated with happiness, a positive attitude, and
subjective wellbeing. In addition, better mobility was associated with a higher
importance of nature. Age, marital status, and disease burden were not associated
with the nature score.

As illustrated in Figure 8a, a high nature score was associated with better
psychological wellbeing. This association depended on the ability to independently
mobile outdoors (Figure 8b). For participants with a low nature score, not being
able to be independently active outdoors was related to a lower PWB score, while
the PWB index did not vary with functional ability for persons with high nature
scores.

1,0 1 O Independent mobility r 1.0
A ® No independent mobility I
0,9 A - 0,9
0,8 A E ﬁ- 0,8
0.7 - (] ' ?E L 0,7
_ 5t 53 Qf [
e ik SR EEITL 00
s {eant® 3
= 05 E}Eiii L 0,5
o | L
0,4 - 0,4
0,3 A - 0,3
0,2 A - 0,2
01 4 GNCS: p<0.001 L 0.1
] independent mobility: p<0.001 ’
0.0 r=0.23 (95% CI: 0.16 to 0.29) Interaction: p=0.048 I 0.0

0 2 4 6 8 10 12 0 2 4 6 8 10 12
GNCS GNCS

Figure 8 a) The relationship between psychological wellbeing (PWB) and the Gerontological
Nature Connection score (GNCS), and b) the impact of independent mobility on this
relationship. The model includes quadratic terms for GNCS. Analyses are adjusted for
age and gender.
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5.3 The Health Forest intervention: a clinical trial in primary
care

The study included 79 participants with an average age of 58 years (range 29—81),
and 79% were female. The nature group had 46 participants, while 33 persons took
part of the sports group. The groups did not differ at baseline, and the commitment
to the intervention was also similar. Participants took part in 5.3 sessions on
average, and 72% attended 5 or more sessions, and were thereby considered as
fulfilling the program. Baseline characteristics are presented in Study IV Table 1.

At baseline, only 26% of the participants considered themselves to be in good
general health. The corresponding figures in the Finnish population are 62% for
men and 63% for women 239, On the 1-to-5 Likert scale, our participants’ average
self-rated general health was 2.97 (SD 0.93). Following the intervention, self-rated
health improved in both groups (mean change 0.4, 95% CI 0.21t0 0.59, p < 0.001).
The effects of the intervention are presented in Study IV Table 2

Average self-reported functional ability was 2.77 (SD 0.92) on the 1—5 scale, and
considered good by only 20%. In both groups, functional ability improved following
the intervention (mean change 0.45, 95% CI 0.28 to 0.62, p < 0.001).

Self-rated mental health was considered good by 44% of the respondents (mean
3.31, SD 0.94). Here, improvement occurred in the nature group (mean change
0.39, 95% CI 0.16 to 0.62, p = 0.002) but not in the sports group (mean change
0.04 95% CI -0.25t0 0.33, p = 0.77)

Sleep quality and sleep duration were generally low, and only 31% reported
sleeping well. As measured by accelerometers and confirmed by diaries, the mean
sleep time was 4.8 h (SD 1.2), and 81% slept less than 6 h per night, which is usually
considered as an insufficient amount of sleep. The accelerometer-based number of
awakenings after sleep onset was 14 on average (SD 5), and mean time awake after
sleep onset was 34 min (SD 13). Sleep efficiency was 89% on average. Following the
intervention, 61% (22 out of 36) of the participants in the nature group experienced
a positive change in perceived sleep (z = -3.78, p < 0.001). In the sports group, 33%
(8 out of 24) reported improved sleep quality (z = -1.81, p = 0.07). This is
contradictory to the observed accelerometer measures, for which total sleep time
decreased (-15 min) in the nature group but increased (+14 min) in the sports group.

In the nature group, the change in total sleep time depended on perceived
health. The mean change in sleep time was -48 min (SD 64 min) if health was rated
as good (n = 9), but -4 min (SD 52 min) if health was rated poor at baseline (n = 26).
The independent t-test indicated a difference between the groups (p = 0.047). This
pattern was not seen in the sports group. In the nature group, the number of
awakenings decreased by 1.4 on average (95% CI 2.8 to zero, p = 0.05) and mean
time awake after sleep onset decreased by 2.9 min on average (-6.1 to 0.3 min, p =
0.08), whereas no change occurred in the Sports group. Sleep efficiency did not
change in either group.
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Before the start of the study, 88% of all participants found nature important or
very important (mean 4.35, SD 0.7). Even though the perceived importance of
nature was so high, a further significant improvement (mean change 0.17, 95% CI
0.04 10 0.29, p = 0.012) was observed in the nature group. Exercise was important
to 58% of the participants, and at the end of the study, the importance of exercise
had increased in the sports group (mean change 0.28, 95% CI 0.12 to 0.44, p <
0.001).

5.3.1 Effect on positive mental wellbeing

The change in positive mental wellbeing as assessed with the WEMWBS score
was our primary outcome. We analyzed the impact of participation in the
interventions on the whole group, as well as considering the nature and sports
groups separately, as presented in Table 18. The participants fulfilling the
interventions (n = 54) displayed a significant improvement in the total WEMWBS
score, with a mean change of 2.2 points (p = 0.01). However, the change observed
in the whole group was mainly due to the good effect of the nature group (n = 33),
in which a mean change of 3.5 points (p = 0.008) was observed, compared to a
mean change of 0.4 points (p = 0.75) in the sports group (n = 21).

For the nature group, participation in the intervention improved the following
aspects: feeling relaxed, the feeling of having energy to spare, the feeling of dealing
well with problems, feeling good about oneself, the feeling of being close to other
people, and the feeling of being cheerful.

In the whole group, the range of the WEMWBS change following the
intervention was wide, from -12 to 19 points, the median difference being 1.5 points.
Altogether, 61% experienced a positive outcome of the intervention (=1 point),
while the positive mental wellbeing score either did not change or decreased for
39% of the participants. The groups did not differ.

Using binary regression analysis, no factors emerged as clear predictors of a
positive WEMWBS outcome. Better self-rated health at the beginning displayed a
weak association (OR 1.93,95% CI 1.01t0 3.67, p = 0.047). The impacts of self-rated
health and mental health were nonsignificant when the model was adjusted for
gender, age, and attendance. The group was not associated with an improved
WEMWRBS score.
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An important, although only indicative finding is that the participants with poor
perceived health might have experience a smaller improvement in mental wellbeing
compared to those considering their health good. The results are presented in
Figure 9. In the nature group, participants with poor perceived health (n = 26)
displayed an improvement in the WEMWBS scores, the mean change being 3.12
(95% CI 0.77 to 5.46). If health was rated good (n = 7), the mean change was 3.29
(95% CI -4.98 to 11.55), and the difference depending on the self-rated health status
was nonsignificant (p = 0.95). However, in the sports group, those in poor health
(n = 15) had a mean WEMWBS change of -0.93 (95% CI -4.10 to 2.24), whereas
those in good health (n = 6) had the best response to the intervention, their mean
change being 5 (95% CI 2.26 to 7.74). The difference depending on the self-rated
health status was statistically significant (p = 0.004), but the cohort was small.

A similar pattern was observed for perceived mental health, and here, there was
a difference depending on perceived health in both groups. In the nature group,
those with poor mental health (n = 20) displayed a nonsignificant mean change of
1.15 (95% CI -1.23 to 3.53) in their WEMWBS scores, but those initially rating their
mental health as good (n = 13) improved more (mean 6.23, 95% CI 1.87 to 10.6,
p = 0.039). In the sports group, if mental health was poor (n = 12), the average
WEMWBS change was -1.17 (95% CI -1.99 to 2.65), but when initial self-rated
mental health was good (n = 9), the WEMWBS scores improved (mean 3.33, 95%
CI 0.09 to 6.57, p =0.071). Concluding these results, the response in positive
mental wellbeing varied depending on perceived health, and individual variation
was quite high, as demonstrated by the confidence intervals. It is to be noted that
although the average change in the WEMWBS score was positive, several
participants displayed a reduction in mental wellbeing.

Change in mental wellbeing depending on percieved . . .
health at baseline Change in mental wellbeing depending on
o percieved mental health at baseline
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Figure 9 The change in the WEMWABS score depending on a) self-rated general health and b) self-
rated mental health
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5.4 Results at a glance

In response to the initial research questions, the results are as follows:

1. How have nature-based interventions been used to alleviate loneliness, and
what is their effect on wellbeing? (I)

The NBIs targeting loneliness could be grouped into three categories: 1) nature-
based physical activity, 2) interventions including natural elements, and 3)
gardening. We identified three distinct groups of participants: 1) adolescents, 2)
adults with chronic health impairment, primarily mental health problems, and 3)
older adults. Participants were either chronically ill, suffered from long-lasting
stress, or identified to be at risk of poor wellbeing or segregation. None of the group
interventions had a primarily preventive scope. In the studies including older
adults, those diagnosed with memory impairment were mostly excluded. Although
positive effects were reported, due to the wide range of assessed outcomes, we could
not conclude effects on loneliness on a general level.

The NBIs had greater effects on general wellbeing than on loneliness. Mental
wellbeing, life satisfaction, and perceived mattering were the outcomes that most
often improved following the intervention. None of the studies in our review
followed up the use of health care services, medication, or mortality.

2. What is the meaning of nature among older adults residing in ALFs and how
can facilities support interaction with nature? (1I)

Nature was extremely important to the respondents in our study. The
psychological dimensions of nature contact were clearer among women, while men
found it easier to go outdoors. A deeper understanding of the dimensions of nature
connection can help in the development of future NBIs for older adults in ALFs, a
cohort in which autonomy needs special consideration.

The interest in taking part in NBIs was very high, with 83% being interested in
participating. Older adults, including those with cognitive decline, had feasible
wishes for activities, and the wishes were mostly pragmatic, e.g., visiting a favorite
place. The possibility to go outdoors was strongly emphasized, and respondents
who felt they could go outdoors as often as they wished reported better
psychological wellbeing.

The atmosphere and personnel in the ALFs were often mentioned as
instrumental to enabling nature connection, and respondents described ways in
which nature is or is not present in their current life. Access to the outdoors was
restricted by loss of functional ability and autonomy. Accessible areas, such as a
yard or park close by, were often mentioned. However, indoor activities and the
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view were also commonly considered important. Although 96% considered nature
important, only 51% could visit nature as often as desired.

3. Is there an association between nature connection and psychological
wellbeing among older adults living in ALFs, and how is this influenced by
health status, mobility, or disability? (III)

A higher nature connection, as assessed with the score on the developed
Gerontological Nature Connection Scale (GNCS), was associated with psychological
wellbeing and happiness. This connection potentially buffers psychological
wellbeing when functional ability is poor.

4. How does a nature-based intervention affect mental wellbeing among
primary care patients, and are there differences in the wellbeing outcomes
compared to a sports intervention? (IV)

Perceived general health and physical ability improved in both groups. Perceived
mental health and the positive mental health score measured on the WEMWBS
improved only in the nature group. Specifically, a positive change was noted for the
statements: “I've been feeling relaxed”, “I've had energy to spare”, “I've been dealing
with problems well”, “T've been feeling good about myself”, and “I've been feeling
close to other people”. Attendance was good in both groups, and professionals
identified suitable participants. We did not identify factors predicting a positive
response in mental wellbeing.

Poor sleep surfaced as a clear finding among participants. Perceived sleep
quality improved in the nature group, although the time asleep actually reduced,
albeit not statistically significantly.

The results demonstrate that NBIs can improve wellbeing among people living
in an area with accessible greenspace.

69



6 Discussion

6.1 Main findings

Nature-based interventions may support wellbeing and reduce loneliness. The
nature-based group interventions identified in our mixed methods systematic
review targeted participants in poor health. The reviewed qualitative studies
described how NBIs potentially cultivate connectedness and belonging. The
quantitative studies mostly reported small or modest effects on loneliness; the
positive effects on general wellbeing were clearer.

Nature is highly appreciated among older adults residing in ALFs in Finland.
Nature connection is associated with psychological wellbeing and happiness. The
level of interest in taking part in NBIs is high, and older adults with cognitive
decline also have clear and feasible wishes for nature activities. Participants having
access to the outdoors reported better wellbeing. Our results revealed individual
variance in how people build a connection with nature. A psychological connection,
for instance, included perceiving less pain when outdoors, providing an example of
how nature connection can potentially reduce symptoms. Other respondents
emphasized physical activity. Understanding this personal variance, including
hesitation towards nature, will help in developing and targeting future NBIs for
older adults.

The Health Forest clinical trial, comparing a group-based NBI with a sports-
based intervention, was feasible in primary care, and professionals identified
suitable participants through social prescribing. The NBI demonstrated superiority
in supporting self-reported mental wellbeing. There was large individual variation
in the effect of the intervention, however, and we did not identify factors predicting
a good or poor effect, although tentative findings suggest that the NBI could support
those experiencing poor mental wellbeing.
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6.2 Comparison with previous literature

As described in the literature review, much is to be clarified when exploring how
nature-based solutions and interventions impact human health. Notably, most of
the population enjoys the outdoors on their own, and the majority of those
experiencing a health decline can make use of nature-based solutions without
external support.

This discussion concentrates on NBIs as part of care. First, I focus on for whom
NBIs could be recommended. Then, I discuss key elements of interventions and the
role of nature connection as a mediator of wellbeing. The health effects, feasibility,
and implementation of NBIs are discussed, with a focus on the context of primary
care in Finland.

6.2.1 Participants, recruitment, and interest in participating

According to the systematic literature review of Study I, nature-based prescribing
targeting loneliness has mostly been explored among participants in poor health.
Considering the commonness of loneliness, we expected more studies with a
preventive scope 253-255, Recruitment strategies were generally poorly described.
The focus groups corresponded to previous descriptions of potential participants in
SP and nature-based prescribing 7. Many studies investigated persons already
taking part in nature-based activities, and these participants might be self-selected
or have a more positive attitude towards NBIs than the general population.

The key steps of social prescribing have been described as follows : 1)
Enrolment: Identifying participants and referring them in such a way that they
believe the activity is beneficial; 2) Engagement: Acceptance of the activity is
more likely if it is accessible, and if the participant is supported, especially during
the first meeting; 3) Adherence: Long-term commitment and completion of the
program depends on the leader or facilitator, who also needs to acknowledge
changes in the participant’s situation. These steps also appear applicable to nature-
based prescribing. However, no specific models or approaches were identified as
effective in the realistic review by Husk et al 1.

The cross-sectional material on which Studies IT and III built is to be considered
unique, as it aimed to include all potential participants, including those who might
have negative assumptions regarding NBIs. The high interest in taking part in NBIs
(83% interested) was noteworthy, considering the frailty, burden of disease, and
prevalence of dementia of the cohort. The residents in ALFs appeared to be in
poorer health compared to previous studies 2t. Approximately 15% were often lonely
and 10% often felt depressed. Nearly one in three used anti-psychotic medication
daily, and these medications are known to be potentially harmful in the aged
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population 8. Loneliness has increased 158, which might partly be explained by the
fact that the current study took place after the COVID-19 pandemic.

The self-rated health of the participants in the Health Forest intervention was
considerably lower than in the general population 230. Although the WEMWABS is
not a diagnostic scale, respondents with a total score of <40 ought to be considered
to have a high risk of major depression, while scores between 41 and 45 indicate a
high risk of psychological distress and an increased risk of depression 232. The
average WEMWABS score was 48 in this cohort, while in the FinHealth 2017
population survey, the corresponding score in southern Finland was 52.8 (95% CI
52.3 to 53.3) 256 230, Health professionals identified and involved suitable
participants. However, the intervention mainly appealed to women. Involving men
in health-promoting activities is challenging, and the nature-based activity was no
exception 257. The challenge of recruiting men is recognized, as described in the
literature review. For those participating in study IV, adherence to the intervention
was good and did not differ between seasons. Based on this finding, nature-based
interventions can be organized around the year, including in countries with
seasonal changes, such as Finland.

In a follow-up study, 23 participants from the Health Forest group took part in
semi-structured interviews 2—4 years after the intervention 258. The majority
reported that they would not have had the strength to engage in the activity
themselves. Although some initially thought the suggestion of an NBI odd, they
eventually considered it a person-centered form of care. The qualitative results
highlight the importance of social and health care in conveying knowledge about
nature's health-promoting effects. Furthermore, the importance of understanding
the aim of the program and having an information meeting was emphasized 258.
These findings are in line with the literature, according to which previous
relationships with healthcare providers support both engagement in and trust in
greenspace programs and facilitators 183. Realistic anticipations are crucial, as if the
scope is too broad or if participants have inaccurate expectations, this will not only
diminish the effects of the activity but might cause disappointment and thereby
harm 183, Knowing the expectations regarding an activity is central. For some,
strenuous physical activity supports wellbeing and the feeling of achievement, while
for others, this might be a negative experience, reducing the will to participate 83.

This variation might not only be dependent on age or physical function, but also
on the way in which a person builds a connection with nature. Therefore, although
health professionals do not carry out NBIs, they need to understand and support
the methodology when referring patients or rely on a connector acquainted with the
patient’s needs 8. The crucial role of clinicians, often GPs, has been highlighted in
the literature 183204, In a multi-professional care setting, nurses and trusted care
providers are equally important, as highlighted in our results. In ALFs, nurses and
therapists are key actors. Interestingly, in their review, Adewuyi et al. found no
differences in prescription methods when comparing written vs. verbal and
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individual vs. group referral 204. Contradictory, Nguyen et al. observed a better
effect of interventions when participants were referred; specifically, the effect was
better for participants referred from social services 199. The participants in the
Health Forest follow-up emphasized the importance of support from trusted health
care 258. The form of referral is probably secondary to the trust between the person
in need and the care provider 183,258,

Participants suffering from loneliness and poor health might have a higher
threshold to participation and need support to enroll. In addition, the first meeting
with the facilitator and group is crucial 11258, Identifying and addressing loneliness
is a central part of this thesis. Although Study I explored published studies
addressing social constructs, the dimensions of loneliness were often not described.
Moreover, several mixed methods studies did not initially consider loneliness, but
the topic arose in the qualitative material. This was also a finding in the Health
Forest study. In the qualitative follow-up, the subtheme safely together in nature
was recognized 258. The natural setting helped participants to relax and reduced
social anxiety, while being part of a group and meeting the participants beforehand
lowered the threshold to taking part in the activity 258.

Experiencing loneliness impacts behavior. Following up the general
recommendation of spending 2h/week in nature, an Australian study
demonstrated that those experiencing loneliness were less likely to meet this
recommendation 259. Applying adjusted odds ratios (AOR), the study found that
people who were lonely had a 24% lower probability of achieving this
recommendation. Compared to non-lonely persons, the AOR for visiting favorite
places at least once a week was 35% lower for those experiencing overall loneliness,
30% for those suffering from social loneliness, and 40% lower if loneliness was
emotional 259,

6.2.2 Feasible nature-based interventions

The systematic review revealed that the interventions used to alleviate loneliness
were very similar to NBIs addressing other health issues 199 89,

The wishes expressed by the older adults in ALFs were mostly clear, feasible and
practical. Wishes often reflected the life lived and included common activities such
as picking berries or mushrooms. Gardening, on the other hand, was not very
popular, especially among men. The psychological support nature may provide was
very similar to themes described in younger populations 83, Reduced autonomy
needs consideration, as older adults with physical and cognitive decline need
support and guidance for safe nature contact.

Although a specific place was one of the most frequently mentioned wishes for
nature interaction in our study, loss of autonomy greatly prevents the use of favorite
places for emotional self-regulation: 51% of study participants did not have access
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to nature according to their wishes. The potential and importance of greenspace in
the close surroundings has previously been highlighted in studies including ALF
management 186, Natural elements could also support mental restoration when
outdoor visits are not possible 260. Digitals solutions, including virtual reality, could
be a feasible way to enjoy nature 261. Sounds, visual elements, scents, and interactive
digital programs are interesting future solutions. In our study, lakes and the sea, i.e.
blue space, were preferred surroundings, adding understanding to the increasing
research on the mental benefits from affinity to water 262. Winter was mentioned
both in positive and negative terms. Respondents referred to climate change and
warmer winters, and some respondents mentioned that winter sports such as skiing
had previously been important for them. Slippery and cold winter conditions
commonly restrict going outdoors, an everyday experience also previously
recognized in the literature 263. Although NBIs have been implemented in long-term
care, residents’ views and wishes are understudied. 264 Our results highlight the
importance of including a focus group, and that people with dementia can also
express clear and feasible wishes.

6.2.3 The mediating role of nature connection

We found that nature connection, as explored using the GNCS, was associated with
happiness and psychological wellbeing among older adults. Similar results have
manifested in younger populations 16, A person with a strong nature connection
might find nature settling and engage with it 183. This capability may bridge poor
functional capacity and declining health, as nature may remain a source of
resilience 12120,

Nature was highly valued by the older adults in ALFs, with 96% regarding nature
important and 98% considering the protection of nature important. This
appreciation was higher than in the general population, as in a recent Finnish
population study, 87% considered nature important in their current lives 126, In this
survey, respondents stated that contact with nature gave them peace of mind (65%),
vitality and energy (62%), mental wellbeing (59%), relaxation and restoration
(56%), and they mentioned nature’s gifts (56%) and health and wellbeing (55%). Of
the more than 2000 respondents, 74% considered everyday outdoor physical
activity as a way to stay healthy. Nature connection can also be achieved by looking
at photographs and pictures. Respondents valued facts about nature, as well as
nature encounters when traveling. These themes are very similar to those that arose
among older adults, and self-efficacy was also pronounced in the follow-up of the
Health Forest intervention 258. Women over 65 years of age had the highest
appreciation of nature 26, Previous studies have indicated that the importance of
nature might increase with age 120185, In our cross-sectional data (Study II), a
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majority felt that the meaning of nature had changed with age, and many reported
that it had increased value and importance.

Study III identified dimensions that potentially help to understand personal
variance in how people build a connection with nature and thereby help in tailoring
NBIs to achieve the best effect. Very similar dimensions, including psychological
connection, physical capability, but also worries and fears, have previously been
described in younger populations 265. Functional disability is accentuated among
older adults. Our finding that nature connection potentially supports psychological
wellbeing is important. This connection can be supported by natural elements, and
indoor gardening has also been shown to be beneficial if outdoor visits are not
possible 241,

None of the intervention studies identified in Study I included the concept of
nature connection. Nature connectedness/connection is not an established
concept; the existing measures have dissimilar definitions and include different
dimensions 118266, We have not identified previous studies on nature connection
among older adults; on the contrary, older adults have often been excluded from
such studies 116:183, To our knowledge, the GNCS is the first gerontological nature
connection scale 118, Based on our findings, there is a need to develop scales that
account for respondents’ cognition, autonomy, and functional ability. However,
such issues do not always depend on age.

Following the Health Forest intervention, the importance of nature to the
participants increased. This demonstrates that a green, accessible environment is
not enough, that persons in poor health need support to reconnect with nature, and
that the intervention might have long-lasting effects, as presented in the qualitative
follow-up 258. The theme “Seeing nature through new glasses” included the
subthemes: Experiencing nature contact and Shared responsibility for nature,
Tools for self-regulation and Social connection, shared joy, and knowledge.
Participants reported they had used nature connection broadly, sharing their new
skills with family and at work 258. Building a connection with nature may support a
broader sense of belonging 131,

6.2.4 Health effects: from public health towards person-centered
care

Nature and health research has evolved in the field of public health, focusing on
prevention and health promotion on the societal level 183, Transforming evidence
from public health to individualized care can be challenging. Notably, the concepts
of nature-based solutions, social prescribing, and nature-based prescribing are
evolving, and all can be considered complex. Therefore, it is essential to explore
these entities. A useful analytical framework for quality assessment describes the
following six dimensions for assessing interventions 267. An intervention should be:
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Safe: Avoiding harm to patients from the care that is intended to help them,;
Effective: Providing services based on scientific knowledge to all who could benefit
and refraining from providing services to those not likely to benefit (avoiding
underuse and misuse, respectively);

Patient-centered: Providing care that is respectful of and responsive to
individual patient preferences, needs, and values and ensuring that patient values
guide all clinical decisions;

Timely: Reducing waits and sometimes harmful delays for both those who receive
and those who give care;

Efficient: Avoiding waste, including waste of equipment, supplies, ideas, and
energy;

Equitable: Providing care that does not vary in quality because of personal
characteristics such as gender, ethnicity, geographic location, and socioeconomic
status.

In Study I, the diverse range of applied measures did not allow conclusions
regarding effects on a broader level. Given the wide range of participants, this is
understandable, as the effectiveness of interventions should be assessed using
measures that focus on what matters to the focus groups, including quality of life,
functional ability, and capability 9142268, What matters varies with age, health
status, and life situation. Furthermore, the effects on wellbeing were clearer than
that on loneliness.

6.2.4.1 Safety

NBIs are generally considered safe 199269, However, when interventions
developed for healthy and active people are implemented among participants living
with frailty, safety needs further consideration. Safety aspects were poorly
discussed in the articles included in Study I. Feeling insecure is a potential barrier
to participating in NBIs. In Study III, 45% reported fear of falling. However, as this
fear did not differ between indoors or outdoors, we excluded the question from the
factor analysis, arguing that in this focus group, prevention of falls should always
be considered. Interventions applying adventurous activities have mostly enlisted
adolescents and young adults 89. Some of the older adults responding to our survey
recalled adventurous contact with nature in their youth, as these had provided
meaningful moments. Very few, however, expressed such wishes in their current
situation. Rather, they expressed feasible hopes for activities and considered safety.
In the Health Forest interventions, no harm was reported, but we did not conduct
a structured assessment of events.

Physical safety includes protection against harmful pathogens, including
vaccination against tetanus and tick-borne encephalitis, and applying more careful
hygiene if participants have suppressed immunity 27°. Avoiding direct contact with
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microbes, however, may also have adverse effects in the long term, as described by
the biodiversity hypotheses 8. Furthermore, outdoor activities need to be adapted
according to the weather. Risk assessment and careful planning enables frail
participants to enjoy the outdoors, while overemphasizing risks might cause anxiety
and reduce participation.

Psychological and social safety are intertwined, but neither was assessed in the
studies included in our review. However, they probably impact outcomes and
attendance. NBIs often include elements supporting personal growth and the
learning of new skills, providing a sense of purpose 131183, If these needs are not met,
NBIs might fail. Trained and confident facilitators are enablers of interventions
supporting self-efficacy and self-esteem 183, The facilitators need to acknowledge
hesitation and biophobia. The outcomes of group interventions not only depend on
the individual, the environment, and the facilitator, but to a high degree on the
other participants. Therefore, a skilled leader not only knows about nature but also
supports the group dynamics 258.

Experiencing ecological distress when observing the loss of natural habitats and
the consequences of climate change, e.g. increased urbanization and snow-free
winters, were themes that arose in our qualitative material. Eco-anxiety has mostly
been described in young populations 93, but according to our findings, the topic is
also relevant among the aged. Considering feelings of loss supports psychological
safety 271. Nature connection is a strong predictor of pro-environmental behavior,
which in turn is positively associated with subjective wellbeing 121,

6.2.4.2 Effective, person-centered, and timely

Assessing the effects of treatment is essential for safe, efficient, and timely care.
The intervention needs to match the needs of a participant at that moment. In the
Health Forest study, the range of the change in WEMWBS scores was wide. No
factors emerged as predictors of the outcome, although analysis suggested that the
change depended on perceived health. Some participants might have had an
undiagnosed major depressive disorder. Study IV did not, however, include
information on the diagnosis or use of healthcare services. Compared to physical
activity, the Health Forest study suggests superiority in supporting mental
wellbeing and coping. Effects on mental health are the best described outcomes of
NBIs, and the effects have been similar to cognitive behavioral therapy for mild-
moderate depression 201, Controlled trials are crucial when exploring the effects of
NBIs, and when compared to established treatment, a similar effect is to be
considered meaningful.

Person-centered care supports individualized solutions, while public health
research relies on average scores and trends. For example, if there is an instant
reduction in blood pressure, it is not to be assumed that nature is a treatment for
hypertension. Although contact with nature may reduce stress, the long-term
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effects remain unclear 129.272, Qveremphasizing effects noted on the population level
or in large studies may jeopardize effective treatment on the individual level 2.
Social prescribing and nature-based prescribing should complement other care and
include follow-up 1179,

In Study I, the effects on loneliness and mental wellbeing were clearer in longer
studies. This is logical, as trust and connections take time to build 83. However, due
to the diverse populations, interventions, and reported outcomes, we were unable
to draw conclusions on the general effects or the mediating pathways.
Understanding these pathways will help in the interpretation of effects in the future
25, Previous reviews have also acknowledged that the characteristics of participants
are commonly poorly described. 89:183199.204, Diverse populations have been
compared in meta-analyses 89199273, Comparing populations with very different
characteristics may jeopardize knowledge 274. Although some of the mechanisms by
which nature impacts health probably are general, many of these pathways depend
on the participants’ capability, health, and motivation. Masterton et al. observed
that NBSP might be especially effective for participants with trauma, anxiety,
depression, suppressed anger, conflicts in relationships, and those who explicitly
state that they need help 183. Furthermore, greenspace interventions were noted to
particularly help those who had undergone previous treatments, and the nature-
based therapies were suggested to be used for those who previously attended
traditional therapies but received insufficient help 183. In addition, gender variance
occurs. Masterton et al. suggested that men and women may respond differently to
interventions, and a faster decrease in stress has been reported among women. We
noted gender differences among the aged respondents in Study III. Women more
often built a nature connection based on psychological aspects, while men generally
found outdoor activities in nature to be possible. This may, however, depend on
culture and traditional gender roles. In the Health Forest study, due to the small
number of participating men, we did not explore gender differences.

A deeper understanding of what predicts good outcomes will help focus
interventions, thereby making them patient centered. Concluding current
knowledge, neither NBIs nor interventions reducing loneliness have proven
effective enough to be a recommended form of treatment for major depressive
disorders 275. This is mostly because of a lack of high-quality evidence, but as an
additional treatment, NBIs might be beneficial 275. The broad potential wellbeing
outcomes of NBIs are not only good. As recognized by Masterton et al., an
unfocused scope is a major risk, as this reduces trust among both participants and
referring health personal 183. Realistic expectations are essential for good effects 183.
Furthermore, although referrals increase the amount of time spent outdoors, they
might reduce the intrinsic enjoyment of visiting nature, as recognized among
participants with depressive symptoms 276, The spiritual aspects of nature contact
are underscored among older adults 25.
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6.2.4.3 Efficient and equitable

NBIs are potentially efficient, equitable, and timely. This, however, requires that
nature-based solutions are available in the community, and that the referral process
works 77. NBSP may have favorable economic outcomes when considering social
return on investment, evidence is however limited 277. When evaluating efficiency,
the use of health professionals’ time should be considered in addition to the use of
money. There is a concern that time spent by general practitioners in health-
promoting work reduces their time spent on treating disease 174.

Study IV demonstrated that active interventions can also improve health among
people living in an area with accessible nature. Concerning nature exposure, study
Il revealed that approximately half of the ALF residents cannot access the outdoors
as they desire. Nature and health research has long relied on population data, such
as the area of residence. However, this method lacks information on individual
characteristics and behavior 196. When data are collected using surveys, their
validity depends on who has responded 2. Our findings provide insights into how
to promote equitability in accessing natural environments, highlighting the need
for social support and assistance.

The use of resources, from the point of view of both providers and participants,
was poorly discussed in the intervention studies included in Study I. Participation
might depend on factors such as transport, clothing, and other resources, and
participants with a poor socio-economic status might therefore reject enrolment.
Social prescribing aims to be equitable, and through personal contact prior to
participation, such barriers can be identified and addressed.

6.2.5 NBlIs on the prevention ladder

Our findings provide tentative evidence that NBIs could be considered a form of
quaternary prevention, as visualized in Figure 10. Although NBIs have previously
been applied in relation to the pyramid of prevention, as described by Frieden,
quaternary prevention has not been included 3-12. Overtreatment means diagnosing
and treating a disease that would not have impacted a person’s life or life
expectations 72. Up to 20% of medical treatments and investigations can be defined
as overtreatment 7273, This is not only a waste of resources but causes harm to
patients. Side-effects of medication for symptoms that could have been relieved in
other ways sometimes cause more harm than the symptoms themselves. Older
adults are especially vulnerable to the risks of overtreatment and closely related
polypharmacy 157. It is estimated that one in five geriatric hospitalizations is partly
due to overmedication, with sleep and pain medication being among the most
common causes of medication harm 278. Supporting wellbeing may reduce illness
and the need for medication 7¢.
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Tertiary prevention
Interventions that take place in nature and
target an identified need, e.g. peer support

groups provided by patient organisations.

Secondary prevention
Exercise and outdoor groups.
Work ability maintenance programs, symptom
management instructions, weight management
Quaternary prevention= reducing
overmedicalization

With a decrease in symptom load and
stress, resilience improves, e.g. the need

for anti-anxiety medication decreases

Primary prevention
Clean air, local nature that enables physical activity,
diverse microbial exposure, especially in childhood.

Nature-based interventions on the prevention ladder

Figure 10 The effects of nature-based solutions and NBIs presented on the pyramid of prevention.
The dimension of quaternary prevention is depicted as the shadow of the pyramid.
Original publication: Yleisladkarilehti 04/25 279

Sleeping problems are a common cause of contact in primary care. The perceived
quality of sleep was poor among the participants in Study IV, and most slept
insufficiently, reporting less than 6 h/night of sleep. The effect of the intervention
was paradoxical: although the time spent asleep was reduced in the nature group,
participants reported better sleep. This is probably explained by fewer awakenings
after sleep onset, which might have been due to reduced stress. The score for feeling
relaxed improved among all participants and significantly in the nature group.
Previous findings have indicated that improved sleep associated with contact with
nature is mediated by improved mental health rather than physical activity 28c.
Supporting intrinsic capacity and reducing stress could potentially reduce the need
for medication.

Among the older adults, nearly half of the respondents recognized that they felt
less pain when in nature. Natural elements have been used for pain reduction in
experimental settings, but few studies have explored the long-term effects2o4. A
population study revealed that those living in a green environment recovered faster
after hip arthroplasty and needed less strong pain medication. However, this effect
was not seen after knee surgery 281,

According to our findings, older adults recognize that contact with nature may
reduce pain, and that a nature-based intervention can improve self-reported sleep.
NBIs may reduce symptoms and thereby decrease the need for potentially harmful
medications. Nature connection supports mental wellbeing and may help build
resilience.
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6.2.6 Implementing nature-based prescribing in primary care

Based on current knowledge, NBIs can readily be implemented in several
domains in primary care, including general practice, occupational health,
rehabilitation, mental healthcare, care of older adults, and in preventive strategies.
The referral process, however, needs clarification to enable follow-up of the efficacy
of nature-based prescribing strategies. Implementing nature prescribing in care
involves a wide range of professionals. Nature-based solutions, mainly accessible
natural spaces, are essential, and furthermore, NBIs need to be well described,
including aims and target groups 2°%. Since 1.9.2025, the national THL follow-up
register of health-promoting work in Finland has included a code for
recommending nature-based activities 282, This will help in the follow-up of nature-
based prescribing. As previously discussed, nature prescribing is complementary to
other forms of medical care. In general practice, it is best applied in the context of
continuity of care, which also allows evaluation of its effects. Social prescribing has
been developed to meet the needs of frequent attenders in general practice 177.

The challenge of the definitions and overlapping processes related to nature-
based and social prescribing are described in section 2.3.3. A clarification of the
concepts is needed. Broadly, as visualized in Figure 11, nature-based prescribing
can be divided into 1) general health-improving strategies, allowing citizens,
patients, or clients to sign up through self-referral, targeted recruitment, or
recommendation by health or social workers, and 2) strategies including referral.
Holistic models including feedback to care providers are rare 1. The NBIs applied
as part of care described in Table 6 and the Health Forest intervention (Study IV)
were well-described processes with a defined duration, a form of nature-based
therapy or rehabilitation, and therefore very different from general nature-based
solutions and common advice. It is arguable whether such defined interventions are
to be considered nature-based therapy, or if they fit in the recent definition of SP,
as a form of non-clinical support and services within the community 175.

Recommending activity in nature is considered a form of social prescribing.
Nature-based solutions targeting the whole population are generally not included
in nature-based prescribing descriptions. However, they should be acknowledged,
since nature-based solutions and available information support public health and
allow unstructured referral and personalized recommendations. Signposting is
suitable for people with good health literacy, capability, or social support.
Signposting does, however, require knowledge of nature-based solutions and
activities in the area. In Finland, this information has since 2025 been available
online, provided by the wellbeing services counties 26. In the future, digital solutions
may improve the follow-up of outcomes 179.
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Figure 11 The models of nature-based prescribing include broad public health strategies, with
information and signposting through leaflets or digital tools, as presented on the left. On
the right, actual referral, which may take place through direct referral or include a
connector, i.e. link worker. Holistic models provide feedback on progression and
outcomes to the referring professional.

Direct referral requires that health professionals have profound knowledge of
ongoing interventions. The Health Forest intervention applied direct referral,
which was appreciated by the participants 258. This model does, however, take away
focus and time from other clinical work, and should not therefore be the primary
strategy in general practice. It is to be acknowledged that engaging participants with
poor wellbeing in health-promoting activities requires special competences. The
role of the link worker is widely acknowledged 12:179:181 283,

Digital search engines and hubs can be a feasible way to support referrals. To
date, very little research has been conducted on digital solutions 26:60, It is to be
acknowledged that not everyone can utilize digital tools. Digital resources may,
however, aid health professionals, relatives, and volunteers, thereby supporting the
implementation of NBIs. Online resources make information widely available, but
reducing personal contact may increase loneliness. Solutions providing feedback
and personal contact are a way to circumvent this adverse effect. Such interactive
digital solutions potentially follow up the effect of social prescribing. Although the
need to establish adherence and effects by follow-up is widely recognized, very few
holistic models have been described outside research projects . Although digital
solutions may improve the follow-up of interventions, digital tasks may take the
focus away from nature, thereby reducing the effects 132,

Recommendations should consider the context of the health system and the use
of health professionals’ time, so that health prevention is not overemphasized in
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comparison to other duties 74176 Primary care, especially general practice, has a
central role in identifying people for whom NBIs could be beneficial 76. Study IV
demonstrated that professionals in the health center identified and involved
participants suitable for the intervention. International studies emphasize the role
of the GP 11179, Based on our findings, nature-based prescribing strategies may also
be applied by other health professionals, e.g. nurses 258. In Finland, nurses
specialized in mental health care have a central role in the treatment of common
mental disorders, e.g. depression and anxiety, and nature-based prescribing is a
feasible tool in this work. Examples of social rehabilitation include NBSP for
prisoners 284 and the unemployed 285. Nature-based prescribing has also been used
by physiotherapists 286, In ALFs, nurses and therapists are key professionals in
implementing NBIs in care, as well as in supporting autonomy and contact with
nature, as described in the results.

The studies described in Table 6 in section 2.4.2.1 provided evidence that NBIs
also had positive effects for patients with chronic symptoms and health problems.
Stigsdotter and Corazon recruited participants with long-lasting sick leave, and
reported recruitment challenges due to nature-based prescribing not being
supported by healthcare and health insurance 210213, Hyvonen et al. found that
compared to established CBT-based care, the Flow with Nature intervention
improved self-reported workability among patients with clinical depression 207.
Occupational health care is a field in which nature prescriptions and NBIs could be
implemented.

Prevention and health literacy are important and potentially cost-effective; this
public health work is, however, best planned and executed through national
campaigns, targeted information, and collaboration with patient organizations
27,136, The need for a national nature program has been discussed in Finland 13 287.
Broad regional collaborations have been established, with the “Nature Step to
Health” in the Lahti region being the most ambitious example 77.

6.3 Strengths and limitations

This thesis has several strengths. The included studies provide novel results and the
theme is also timely, as both the field of social prescribing and nature-based
solutions are rapidly evolving.

“Connecting through nature” (Study I) is the first systematic review exploring
the effect of NBSP on loneliness. We followed the PRISMA guidelines for systematic
reviews and, accordingly, the studies were evaluated by several authors. In addition,
the work was supported by a steering group of experts to ensure both rigor and
relevance of the review process and findings. By including quantitative, qualitative,
and mixed methods studies, Study I presents a comprehensive insight into how
NBIs may alleviate loneliness.
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Nature connection has not previously been investigated among older adults in
ALFs. The high number of respondents, including those who might be hesitant to
participate in interventions, provides understanding that will help in developing
solutions suitable for the focus group. In addition to the research questions, the
study provided valuable knowledge of the wellbeing of older adults in ALFs. By
applying methods that allowed the voices of the older adults to be heard, we
supported person-centered care, and our study highlights that despite cognitive
decline and poor functional ability, older adults can express their needs and desires.
The development of the GNCS built on the qualitative findings and followed the
recommended steps for measure development: 1) expert discussion, 2) exploratory
factor analysis, and 3) validation through comparison of the results with previous
measures 226, The novel GNCS was tested in relation to established scales, primarily
the PWB scale 252. The wide range of measures, including the Comorbidity Index,
medication, and social relations, thoroughly described the cohort.

Study IV was a pilot study in a real-life primary care setting, and the findings
provide a realistic insight into how social prescribing can be implemented. The
sports group was carefully planned to represent the current best practice and
provides a meaningful reference to the nature group. Sleep was assessed objectively
using wrist-worn accelerometers, and the measures applied have been used in
previous studies, providing a meaningful reference. The qualitative interviews 2—4

years after the intervention added valuable understanding of the long-term effects
258

This thesis also has limitations. The systematic review had a risk of positive bias, as
studies with positive outcomes are more likely to be published. In addition,
participants experiencing benefits are more likely to complete the follow-up, and
we noted that none of the studies reported reasons for drop-out. Although the
findings supported the ability of NBSPs to reduce loneliness, the diverse
populations, interventions, and outcome measures made it difficult to conclude on
the effects. None of the included studies reported the cost-effectiveness of the
interventions; such analyses are critical to scaling up and funding NBSP.

Studies II and III were cross-sectional, and they do not therefore allow
conclusions on causalities. A methodological limitation is that due to the short
responses provided by participants, our qualitative evaluation may be considered a
content analysis rather than an in-depth thematic analysis. The survey explored the
perception of change in the meaning of nature at only one time point, making
responses more subjected to the ambiance of that particular moment. In addition,
as many respondents had cognitive decline, a risk of recall bias is to be noted.
Furthermore, the cohort reflected the Finnish context and to some degree, this
specific age group.

Study IV was not a randomized study. By choosing an approach aiming to
improve health without addressing a medical problem, we lost an opportunity to
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examine how nature can be used as a treatment for a specific disease. The Health
Forest project had attracted public interest before the study, and the positive
perception may have impacted the results in favor of the nature group, including
among the referring health professionals. As 78% of the participants were female,
the influence of gender cannot be determined from the study. The outbreak of the
COVID-19 pandemic ended this study early, and approximately half of the planned
number of participants took part in the trial, which especially affected the analysis
of individual variance in effect of the intervention. In addition, the initially planned
6-month follow-up could not be completed, and moreover, we were unable to
analyze how participation in the intervention affected the use of health care
services.

6.4 Interpretation and significance of the results

This thesis synthesizes knowledge that will help in implementing nature-based
solutions in person-centered health care. By acknowledging the gap between public
health strategies and health care targeting individuals, it provides suggestions on
how to best apply current understanding to improve wellbeing through targeted
NBIs.

Firstly, it highlights the dimension of social health and the importance of
accessing and addressing loneliness 59. This is especially important for patients with
reoccurring symptoms and those who respond poorly to treatment 58. Through
continuity of care, health professionals in primary care have a crucial role in
identifying and supporting patients with poor general health, which is commonly
associated with multi-morbidity, a high symptom burden, and loneliness 59-69:150,
The prevalence of loneliness among residents in ALFs has increased, and more than
half of the respondents reported suffering from loneliness at least sometimes.

Secondly, the thesis describes a wide range of nature-based interventions and
focuses on NBIs beyond gardening. Controlled studies, including the Health Forest
trial, demonstrated that the effect of NBIs is comparable to established treatments.
This adds NBIs as an evidence-based form of treatment, supporting person-
centered care and patient choice 288, It is to be noted that the NBIs in high quality
studies have been structured interventions with a clear aim. It is important to
distinguish between such nature-based therapy programs and general advice and
signposting. Furthermore, mediating pathways might differ between group-based
vs. individual interventions 183. The findings that the effects in group-based and
individual interventions are similar 204 is interesting. Groups may be cost-effective,
but above all, support social health. The importance of skilled leaders and
facilitators should be emphasized 183,258, Furthermore, implementing nature-based
prescribing in primary care requires education of care professionals, as well as the
development of nature-based solutions in the community and environment.
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Describing these resources and providing information online supports residents,
patients, and professionals. However, providing knowledge and resources is not
enough. The Health Forest study demonstrated that also among residents living in
a green environment, NBIs can improve health, especially mental wellbeing and
self-reported sleep.

Thirdly, our findings highlight the importance of nature among older adults in
ALFs. The respondents had feasible and clear wishes for nature contact and
activities. This highlights their ability to describe their needs, despite possible
cognitive decline. The wishes and subjective needs of older adults in long-term care
are largely understudied 264. In our qualitative findings, some participants
described a deep connection with nature while others considered nature a
background environment enabling activity. This was supported by the dimensions
identified in the factor analysis, a finding in line with theoretical knowledge 25. We
also found a dimension describing fear and hesitation. Although most findings were
very similar to those reported in younger populations, the role of autonomy and
functional ability is accentuated among older adults.

The association between psychological wellbeing and nature connection, as
explored through the GNCS, is a significant finding. A strong nature connection
reduced the decline in psychological wellbeing, especially when mobility was poor.

The subjects discussed in this thesis challenge both professionals and laymen to see
beyond diagnoses in the care of chronic disease and multimorbidity. NBIs may
improve intrinsic capacity and mental wellbeing, and thereby support resilience.
These entities not only improve quality of life, but they also reduce morbidity and
even mortality 532,
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7 Conclusion

Nature-based interventions, delivered through nature-based prescribing, hold
potential to support mental wellbeing, health and resilience. This thesis focuses on
older adults and primary care patients with chronic conditions and demonstrates
positive outcomes. By providing symptom reduction and stress relief, NBIs may
reduce the need for potentially harmful medications and provide quaternary
prevention.

Nature connection has several dimensions. A simplification is to state that for
some, the outdoors is a setting for activity, while others primarily enjoy contact with
nature, and stay active to be able to go outdoors. Among primary care patients, NBIs
especially support mental wellbeing. Supporting nature connection also has
positive outcomes among those living in an area with accessible nature. Among
older adults, nature connection is associated with psychological wellbeing, which is
accentuated when mobility is poor. Supporting a connection with nature can
potentially address functional decline, and nature is extremely important for older
adults residing in ALFs.

While evidence supports mental health benefits, further high-quality research is
needed to clarify the long-term outcomes, underlying mechanisms, and pathways
to impact. Equitable access to nature necessitates addressing barriers such as
mobility limitations, staffing shortages, and socioeconomic factors.

Effective implementation of NBIs requires person-centered approaches,
referrals by trusted professionals, and tailored interventions that consider
individual capabilities and preferences. Safety considerations, including physical,
psychological, and social safety, are essential, particularly for frail participants.
Gender differences and the role of facilitators in managing group dynamics also
influence outcomes. The concepts of nature-based prescribing, green prescribing,
nature therapy and nature-based social prescribing commonly describe similar
strategies, and a clarification of the concepts would aid future evaluation of the
effects.
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8 Implications for clinics and future research

Nature-based interventions may be readily implemented in clinical work, as tools
for signposting and nature-based solutions are available in Finland. Understanding
among health professionals of the theoretical background and pathways via which
nature impacts health can support patient guidance. As discussed throughout the
thesis, acknowledging the dimensions of health is essential, especially when caring
for those with chronic diseases and a high symptom burden. Nature-based
prescribing is a form of social prescribing that complements other forms of medical
care. In primary care, it is best implemented in the setting of continuity of care,
which enables follow-up of effects on the individual level. Nature-based prescribing
strategies may be applied in multi-professional settings, and digital tools may
support guidance and health literacy. Such digital resources can support both
patients and health-professionals. In addition, nature-based solutions can support
health and wellbeing in the general population.

Our findings highlight the importance of a connection with nature. Older adults,
including those with dementia, have similar needs and seem to build connection in
the same way as younger adults. However, their functional ability needs
consideration. The importance of nature appears to increase with age. Nature
connection arises in childhood, but can be strengthened through meaningful
experiences, and it also depends on culture. A wide range of nature-based
interventions have been described, but most importantly, the participants should
be active agents and have the possibility to express wishes regarding the activities,
which may also take place indoors. Due to restricted autonomy, many residents in
ALFs depend on others in order to go outdoors. Sufficient resources and awareness
of the needs of older adults are therefore essential. Planning and facilitating NBIs
requires special competence.

On the population level, outdoor visits and contact with nature should be
supported. Accessibility includes both physical and social aspects. Living in a green
environment is not enough; wellbeing can be improved by supporting activities.

NBIs with a targeted focus and clear aim have had very similar effects as more
established rehabilitation in supporting mental health. Such NBIs provide a person-
centered form of care for mild-to-moderate mental disorders, including depression
and anxiety. No clinical diagnosis directly excludes NBIs as such, but the content of
the intervention must consider the stage of the disease and the safety and needs of
the participants. Again, individual follow-up is essential.
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Social prescribing is not established in Finland. Therefore, in clinical work,
adopting such strategies is a challenge to health-professionals’ knowledge and use
of time. Furthermore, many NBIs depend on project funding, jeopardizing their
establishment in care and long-term follow-up. These obstacles are best tackled on
the health-system level and developed through regional and national collaboration
and initiatives. Digital platforms and registers have been launched during 2025,
and these solutions will hopefully support both referral and follow-up of health
promotion in clinical work. Follow-up data will inform wellbeing services and
research.

Research in the field of nature and health is transdisciplinary. This is a strength
and a challenge. During the last decade, several theoretical and methodological
recommendations have helped to focus research and improve the quality of studies.
However, there is still a need to clarify concepts and definitions in the field, and to
clarify the pathways through which health effects arise. It is important to learn
about the human—nature interconnection in surroundings where it is still present
in a rapidly urbanizing world 78100101 Cross-sectional studies are useful in
establishing early evidence and guiding future research 289. In exploring nature
exposure and public health, longitudinal studies are recommended 8297. Digital
tools, such as GPS (global positioning system) and activity data, provide interesting
possibilities. As research balances between population and individual health, it is
important to state whether an intervention aims to support wellbeing or to treat a
disease. That said, especially in the aged population, supporting wellbeing and
intrinsic capacity may have prognostic potential.

The following recommendations focus on nature-based interventions for
patients with chronic disease or functional impairment. Studies should describe the
population and intervention, so that future reviews may perform meta-analyses on
comparable studies. Randomized controlled trials are essential in establishing the
effect of interventions. In the complex reality of primary care, however, non-
randomized controlled studies provide important data. The use of healthcare
services, medications, functional ability, including workability, relevant medical
measures, and eventually mortality can be used to assess the implementation and
effects of interventions. Qualitative studies play an important role in establishing
what is important to the focus group, and understanding of what outcomes are
meaningful can inform larger trials. Understanding of the importance of social
health and of the dimensions of loneliness is increasing. Including queries on social
dimensions in implementation studies may help in understanding the reasons for
poor outcomes. In the implementation of social prescribing, understanding of the
attitudes and needs of health professionals is crucial. For system development,
national codes enable the follow-up of health promotion in health care through
registers. Exploration of cost effectiveness, including indicators such as workability,
and the need for care is needed to establish nature-based prescribing.
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Appendices

Appendix 1: Developing the Gerontological Nature
Connection Scale (GNCS)

Appendix 1 describes the development of the Gerontological Nature Connection Scale
(GNCS). In bold are the 12 statements included in the GNCS.

The table was originally published as supplementary material for article I1I, “Happy by nature: Nature
connection as a source of resilience for older adults in assisted living facilities”.

Response total n = 854

Comment, including

nr Statement/ Theoretical background () reason for exclusion

Question Can’t
from GNCS
Yes No say

1 Nature is General importance of 820 | 20(2.3) | 17(2) | Low variance in
important to me | nature.' 95.7) answers.

2 I have access to | Possibility to interact with | 437 403 15 | Responses can’t say
nature as often | nature, potential barriers | (51.1) | (47.1) | (2.8) | are included in
as I desire to nature contact, category no in the

dependence on others. final nature score
model.

3 Nature helps me | Subjective physical and 752 | 52(6.1) | 52 | Low variance in
relax psychological health (87.9) (6.1) | answers.

effects.?

4 It is important to | Nature connection, pro- 838 | 4(0.5) 14 | Low variance in
protect nature environmental mindset.! | (97.7) (1.6) | answers.

5 My relationship | Social health- 648 | 38(4.4) | 170 | Question difficult to
with nature is an | Intrapersonal aspects. (75.7) (19.9) | interpret; high rate of
important part Nature connection. “Can’t say” responses.
of who I am Emotional aspects.’

6 It is easier to Subjective physical health | 749 | 67(7.8) | 39 | Low variance in
breath outdoors | effects. (87.6) (4.6) | answers.

7 I feel less pain | Subjective physical and 411 158 283 | Responses can 't say
when in nature | psychological health (48.2) | (185) | (33.2) | are included in

effects. category no.

8 I get topics for | Social health- 679 118 55 | Responses can’t say
discussion from | Interpersonal aspects. (79.7) | (13.8) | (6.5) | are included in
nature Nature connection. category no.

9 Nature brings Social health- 782 |33(3.9)| 38 | Low variance in
back good Intrapersonal aspects. OL7) (4.5) | answers. Overlapping
memories Nature connection.? question with negative

memories.

10 | Itis easy to Subjective physical health | 506 320 28 | Responses can’t say
move outdoors | effect, the importance of | (59.3) | (37.5) | (3.3) | are included in

physical activity, potential category no.
barriers to nature contact.

11 | I am afraid of Side-effects, barriers to 487 344 19 | Not limited to the
falling or nature contact. (57.3) | (40.5) | (2.2) | outdoors. Prevention
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slipping

of falls should always

outdoors be considered.

12 | Itis also Ways to interact with 587 184 82 | Responses can’t say
possible to nature, preferred (68.4) | (21.4) | (9.6) | are included in
experience interventions. category no.
nature indoors

13 | My relatives Social health- 436 98 318 | Question difficult to
think I should Interpersonal aspects.> (50.8) | (11.4) | (37.3) | interpret; high rate of
go outdoors Potential barrier to nature “Can’t say” responses.

contact. Dependence on Many respondents did
others. not have close
relatives.

14 | Itis difficult to | Possibility to interact with | 428 406 18 | Overlapping question.
go outdoors nature, boundaries to (502) | (47.7) | (2.1) | Did not correlate in

nature contact. EFA.

15 | Nature brings Side-effects, barriers to 145 681 26 | Responses can’t say
back bad nature contact. (17.0) | (79.9) | (3.1) | are included in
memories category no.

Responses inverted in
model.

16 | I am afraid of Barriers to nature contact 339 499 15 | Not limited to the
getting hurt and especially physical (39.7) | (58.5) | (1.8) | outdoors, prevention
outdoors activity. of accidents should

always be considered.
Did not correlate in
EFA.

17 | I feel part of Social health- 415 219 215 | Responses can’t say
something Intrapersonal aspects. (48.9) | (25.8) | (25.3) | included in category
bigger in Nature connectedness. no.
nature

18 | Insects and tics | Side-effects, boundaries 313 470 68 | Responses can 't say
are a danger to | to nature contact. (36.8) | (55.2) | (8.0) | are included in
me category no.

Responses inverted in
model.

19 | Nature is boring | Side-effects, barriers to 66 748 38 Low variance in

nature contact. (7.7) | (87.8) | (4.5) | answers, did not
correlate in EFA.

20 | Being outdoors | Ways to interact with 733 107 12| Responses can’t say

nature. (86.0) | (12.6) | (1.4) | are included in
category no.

21 | Gardening/ Ways to interact with 459 377 14 | Responses can’t say
caring for nature. Gardening and (54.0) | (444) | (1.6) | are included in
flowers horticulture are the most category no.

researched types of
nature-based
interventions.
22 | Looking at Ways to interact with 643 176 30 | Responses can’t say
757) | (0.7 (3.5)

pictures or
paintings with
nature themes

nature, preferred
interventions.

are included in
category no.
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based intervention.

23 | Nature's sounds | Ways to interact with 753 82(9.7) 14 | Low variance in
(e.g. birdsong) nature, preferred @78 (16) answers, did not
interventions. correlate in EFA.
24 | Fresh air Ways to interact with 832 | 13(1.5) 4 Low variance in
nature, preferred (98.0) (0.5) | answers.
interventions.
25 | Nature-related Ways to interact with 706 125 18 | Question partly
TV programs nature, preferred (83.2) | (14.7) | (2.1) | overlapping (visual
interventions. activity). Low variance
in answers, did not
correlate in EFA.
26 | The view from | Ways to interact with 767 | 61(7.2) | 22 | Low variance in
the window nature, preferred (90.2) (2.6) | answers, did not
interventions. correlate in EFA.
27 | Contact with Assistance animals are a 624 207 20 | Responses can’t say
animals common type of nature- | (73.3) | (24.3) | (24) | are included in

category no.

EFA: Exploratory factor analysis

References:
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