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Background: Contact with nature promotes wellbeing through diverse pathways,
providing a potential way of supporting health especially in primary care, where
patients commonly suffer from multimorbidity and poor general health. Social
prescribing is a non-pharmaceutical approach for improving health as well as
social inclusion. This field study explores and compares the effects of a nature-
based and an exercise-based social prescribing scheme on mental wellbeing and
sleep, in a primary care population.

Methods: Primary care patients identified to benefit from a general improvement
to their health were recruited by nurses, doctors, or social workers to this non-
randomized, intention-to-treat, pilot field-study. Participants (n=79) chose
between the group interventions, either taking part in guided walks in nature,
including immersion in a forest with high biodiversity, or participating in a versatile
sports program. Mental wellbeing was assessed with the Warwick-Edinburgh
Mental Well-Being Scale (WEMWBS), with additional questions evaluating self-
rated health and sleep. Impact on mental wellbeing was explored in relation to
perceived health. The amount and quality of sleep was measured with wrist-worn
accelerometers. With a focus on everyday life impacts, the assessments took
place before and after the 8-week intervention. All participants lived in Sipoo,
Finland, an area with abundant accessible green space.

Results: Participants (mean age 57years, 79% female) rated their general and
mental health lower than the general population. Participation in the Nature-
group resulted in improved mental wellbeing (change in WEMWBS by 3.15,
p =0.008), with a positive change for feeling relaxed, being cheerful, having energy
to spare, feeling able to deal well with problems, feeling good about oneself and
feeling close to other people. The Sports-group was beneficial for those initially
rating their health as good. Sleep duration improved in the Sports-group, while
participants in the Nature-group reported better sleep quality. Following the
interventions there was improvement in perceived health and ability to function in
both groups, while perceived mental health improved only in the Nature-group.

Conclusion: We attest that even in areas surrounded by greenery, active
interventions can further improve health in a primary care population, and that
nature-based interventions are beneficial for those in poor health.

Clinical trial registration: ClinicalTrials.gov, Identifier NCT05893212.
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1. Introduction

Managing and increasing accessible green spaces has been
recommended as a potential way of improving public health (1, 2),
while simultaneously responding to the loss of biotopes and
biodiversity in a world that is rapidly becoming more urban (3-5).
However, how and when nature could be utilized as a treatment for
specific diseases or health issues is unknown (2, 6-8). As the natural
environment is a varied concept, the type of biotope and the amount
of biodiversity, green or blue space, as assessed with the normalized
difference vegetation index (6), as well as the type of activity
undertaken, must be considered when examining health outcomes
(9). Using nature-based interventions as a part of medical treatment
and rehabilitation is an evolving and potential method of improving
both individual and public health (8). Nature-based social prescribing,
also called green social prescribing, allows health professionals to refer
clients or patients with particular needs to facilitated nature-based
intervention, often in groups (10, 11).

Studies exploring the effects of nature-based social prescribing are
still uncommon (8). Growing evidence supports the use of nature-
based interventions in improving mental health in adults based in
community, but there is less evidence on improved physical health (8,
12). When prescribing nature-based interventions we need to
be explicit about who they benefit, as well as how and when, especially
if interventions are funded and provided by national health systems.
There is a lack of studies assessing patients with multiple morbidities,
i.e., those with two or more chronic diseases or sense impairments (6,
13). Multimorbidity is common in those utilizing primary care,
especially among frequent users (14). Multimorbidity is known to
reduce quality of life and mental wellbeing (15), it has been recognized
that there is a need to develop effective interventions improving
outcomes (13). There is an increasing understanding that perceived
health and positive mental well-being are independent predictive
factor for health outcomes (16, 17).

Healthier sleep is associated with better mental wellbeing (18),
making sleep an important factor to consider when studying effects of
nature-based interventions on mental health. Poor sleep correlates
with chronic pain and prolonged sick leave (19), both of which are
common presentations in primary care. Insomnia is a condition that
is overlooked but it increases the risk of adverse health outcomes and
the use of potentially harmful drugs (20), while difficulty falling asleep
is associated with increased all-cause mortality in middle-aged and
older populations (21).

Our study aims to:

1. explore and compare the effects of a nature-based social
prescribing scheme and an exercise-based social prescribing
scheme on mental wellbeing in a primary care population,

2. analyze general and mental health outcomes as well as sleep
characteristics in a primary care population participating in
social prescribing schemes, and
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3. test if the effects on mental wellbeing of two different social
prescribing schemes are different based on participants general
health or mental health status.

2. Methodology and material
2.1. Study design

This is a controlled pilot field-study on parallel groups in an
intention-to-treat setting. Participants were recruited from the
population using the Health and Social Service Centre of Sipoo
and all live in the municipality of Sipoo. Although situated only
17 km from the city center of Helsinki, the capital of Finland, Sipoo
is a rural area with abundant green and blue spaces. The population
density is 65 persons/km? (22). There is an active political will in
Sipoo encouraging the use of green spaces for recreation, and the
accessible national park of Sipoonkorpi lies in the area. It is likely
that participants in the study spend time outdoors and they have
easy access to the natural environment. The air quality in the area
is generally very good (23). Participants were recruited among
primary care patients by nurses or medical doctors, or among
social service clients by social workers. Enrolment was not based
on a diagnosis, but staff were instructed to identify clients they felt
could benefit from a targeted health intervention and to involve in
particular those in poor general health. The project was also
described in the local media. Adults who were able to slowly walk
approximately 2 km could join the study. All the participants were
referred to the study by health professionals and were provided
information on the groups before choosing between either the
Nature-group or the Sports-group. Although the reason to refer
was not reported, enrolment in either intervention was a part of
real-life treatment.

The intervention program adapted in this study was developed
during the Terveysmetsé (transl. Health Forest) project, a national
network project established in 2014 (24, 25). Since 2015 two nature
guides, who are not medically trained, have organized 8-week
rehabilitation programs for patients who frequently visit the health
center in close co-operation with a team of doctors and nurses. The
positive response gave rise to a need for a more systematic evaluation
on the impact of the program, resulting in this study. The living
premises were the same for both groups and did not change through
the study.

The Nature-group program included learning more about local
outdoor areas and nature itself, the biotopes visited were chosen to
provide varied nature experiences, including forests, farmland, lakes,
and seashore. Accompanied by nature guides the group practiced
simple sensory exercises that enhance contact with nature and its
A more attached in

microbiome. detailed program is

Supplementary Data.
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The Sports-group participated in an exercise program and met
weekly in community sports facilities. Exercise we define as a planned,
structured, repetitive, and purposeful form of physical activity that
aims to improve or maintain one or more components of physical
fitness. The sports program was planned and executed by professional
sports instructors in cooperation with health professionals and
included both aerobic and anaerobic exercise as well as team sports.
The content of the exercise program was planned according to current
best practice and considering the participants physical ability. Details
of the program are attached in Supplementary Data.

The intensity and duration of the physical activity as well as the
social interaction were designed to be as alike as possible in the
compared groups. Both groups were offered a meal or snack during
or after the session, with the aim of increasing cohesion. The
intervention was free of charge, but travel expenses (mostly by car or
bus, <10km) were not covered. With a maximum of 20 participants
the groups met 7 times during an 8-week period. Every session took
place in a different location. This enabled the participants in the
Nature-group to become familiar with the different outdoor areas, and
the Sports-group to become familiar with local sports facilities. The
planned activity level was modest, equaling approximately 2km of
walking at slow pace. The intervention started in 2018 and was
planned to go on until 2020, including 160 participants equally
distributed between the groups. The participants were considered to
have fulfilled the program if they attended 5 or more sessions. Based
on previous studies in similar populations, we emphasized a 25%
drop-out. The intervention was completed twice a year (spring and
autumn) during the years of 2018 and 2019 which causes some
variance as Finland is a northern country with dark, and commonly
cold winters. The COVID-19 epidemic in 2020 hindered the group
interventions reducing the total number of participants. A Nature-
group was organized in autumn 2020, but its data is not included in
this study due to the contrasting general circumstances. A separate
qualitative follow-up study was conducted in 2022 (26).

It was possible to participate the intervention without being part
of the study. Participants in the study signed an informed consent
form allowing the use of data and giving permission to recontact.
Participants were free to withdraw from the study at any time without
giving a reason, and this did not interfere with their care in any way.
The study was approved by the coordinating Ethical Committee of
Helsinki and Uusimaa Hospital District (HUS/3520/2017) and study
permission was granted by the municipality (7.2.2018). All data is
anonymized and stored at the Finnish Institute for Health and
Welfare (THL).

2.2. Methodology

Our main outcome is the self-assessed mental wellbeing.
Secondarily, we also analyze self-reported and device-based sleep. A
flow-chart of the assessments is displayed in Figure 1.

2.2.1. Questionnaire

Self-assessed mental wellbeing was measured with the 14-item
Warwick-Edinburgh Mental Well-Being Scale (WEMWBS). The
questionnaire also included demographic information (gender, age)
and 6 additional questions (Q1-Q6) rated on a Likert-like scale: 1
(little/bad/badly) to 5 (much/good/well). Personal preference was
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measured in Q1 (Is nature important to you?) and Q2 (Is physical
exercise important to you?). Perceived health and sleep were assessed
in questions Q3 (How is your health at the moment?), Q4 (How is your
mental health at the moment?), Q5 (How is your ability to function at
the moment?), and Q6 (How do you sleep at the moment?). Answers
were collected before beginning the study, at the fourth meeting, and
at end of study. We report the answers from the beginning and the
end. Questionnaires were in the native languages Finnish and Swedish.
Demographic variables include age and gender. Information on the
socioeconomic status, ethnic background, or time of residency in the
area were not collected.

The WEMWRB scale was developed to assess positive mental
wellbeing (27, 28), and although it was not devised to diagnose mental
illness, it has shown consistency with scales assessing depression and
anxiety disorders (29, 30). The WEMWBS has been validated for use
in primary care populations in Nordic countries (31). The WEMWBS
measure is responsive to change on both individual and group level
(29, 30).

2.2.2. Accelerometer measurements of sleep

Each participant was provided with a wrist worn accelerometer
(ActiGraph GT9X Link, Actigraph LLC, Pensacola, Florida,
United States) to assess their physical activity and sleep before starting
the program and after the intervention. Participants were instructed
to wear the accelerometer for at least three consecutive days, removing
it only if taking a bath or having a sauna. Participants kept a diary of
their sleep schedules while wearing the accelerometer. Accelerometer
data were extracted and analyzed using Actilife 6 software (Actigraph
LLC, Pensacola, Florida, United States). For the purposes of this study
accelerometer-based sleep periods were analyzed using the Cole-
Kripke sleep detection algorithm (32). Analyzed measures included:
(1) total sleep time (minutes), (2) time in bed (minutes), (3) sleep
efficiency (%), (4) the number of times the participants awoke having
already fallen asleep, and (5) length (minutes) of wakefulness after
sleep onset averaged over the measurement days.

2.2.3. Statistical analyses

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. Data were tested for normality. The differences between
the Nature-and Sports-groups as well as between the categorial groups
were assessed using Student’s t-tests for normally distributed variables
and using Pearson’s Chi-squared tests or Mann—Whitney U-tests for
non-normally distributed variables as appropriate.

The changes in WEMWBS, Q1-Q6 scores and accelerometer data
were analyzed using either dependent t-test or Wilcoxon signed-rank
test, depending on the distribution of data. Answers of Q1-Q6,
gender, age, group, and season were further used as covariates in
univariate regression models analyzing factors which may explain the
changes in the WEMWBS sleep outcomes. The statistical analyses
were performed using IBM SPSS Statistics, version 27, software.

3. Results

A total of 79 participants are included in the study, their mean age
was 57 years (range 29-81), and the participants were predominantly
female (79%). The Nature-group was more popular, with 58% of the
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Patients in primary care and clients in social service identified by
professionals were recruited to study.
Participants chose group based on own preference.
N=79

concent.

Participants were contacted by researchers, they recieved
written information and participants in study provided written

Nature-group
pre-study information
meeting and answering

Sports-group
pre-study information
meeting and answering
questionnaire n=33

questionnaire n= 46
|

N=74

Accelerometer, worn
6,91 days (SD 1,75)

!

Nature-group Intervention
7 meetings during 8 weeks

Questionnaire at last
session
N=35

Sports-group Intervention
7 meetings during 8 weeks

Questionnaire at last
session
N= 24

|
v

N=60

Accelerometer, worn
5,78 days (SD 1,35)

|
v

FIGURE 1
Flowchart of intervention.

participants. At the start of the study, the demographic characteristics,
personal preferences for nature and exercise or perceived health did
not differ between the groups. The spring and autumn groups are also
comparable. Due to the small number of participating men, results are
not grouped by gender. Of those starting the program, 72% attended
5 or more sessions and were considered fulfilling the program. Three
of those signing up for the intervention did not attend any session and
the pre-measurement data on two participants was missing. Included
participants attended 5.3 sessions on average (SD 1.6). We tested the
likelihood for dropping out of the intervention but found no
probability depending on or either the self-rated health, mental health,
physical ability, sleep, season, gender, or group.

The accelerometer was worn for 7 days on average (SD 1.76, range
2-9) before the intervention and for 6 days on average (SD 1.38, range
3-8) after the intervention. Descriptive statistics are presented in
Table 1.
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TABLE 1 Descriptive data at baseline.

All  Naturegroup Sportsgroup p
Female n (%) 62 (79)

52 (66)

37 (80)
29 (63)

25 (76)
23 (70)

0.618

Season, attenders in 0.633

spring

57 (11)

58.2 (11) 55.6 (11.8)

Age in years
(Range 29-81)
Attendance, n 0.165

(Range 1-7)

75 | 53 (1,6) 6(1,8) 5(2)

Accelerometer use

Days used before intervention 74

6,91 (1,75)
5,78 (1,35)

Days used after intervention 60

p value indicates difference.
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3.1. General health

At baseline, only 26% of the participants considered themselves in
good general health on the 1-to-5 scale (mean 2.97, SD 0.93), 20% felt
their physical ability was good (mean 2.77, SD 0.92) and 44% rated
their mental health as good (mean 3.31, SD 0.94). Following the
intervention, the perceived health improved (mean change 0.4, 95%
CI 0.21 to 0.59, p<0.001), the functional ability improved (mean
change 0.45, 95% CI 0.28 to 0.62, p<0.001), and the mental health
improved (mean change 0.25, 95% CI 0.07 to 0.43, p=0.008).

The descriptive data and the change in outcomes following the
intervention are presented in Table 2. Before starting the study, 88%
of all attenders found nature important or very important (mean 4.35,

10.3389/fpubh.2023.1208858

SD 0.7). Even though the perceived importance of nature was high, a
further improvement (mean 0.17, 95% CI 0.04 to 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 (mean change 0.28, 95% CI 0.12 to 0.44, p<0.001).

3.2. Mental wellbeing

The change in mental wellbeing using the WEMWBS score was
our primary outcome, we analyzed the impact participation in the
interventions had on the whole group, as well as considering the
Nature-group and Sports-group separately. The compared groups did

TABLE 2 Perceived health, mental wellbeing and sleep at baseline for all participants and mean change within groups after intervention Baseline

information includes all participants, the groups did not differ at baseline.

Total, baseline

Nature-group Sports-group

Perceived health

Mean Change

Mean Change

How is your health at the moment? (1-5) 2.97

75 (0.93) 36 0.39 (0.16 to 0.62) 0.002 24 0.42 (0.09 to 0.74) 0.01
26,7% considered their health to be good?
How is your mental health at the moment?
(1-5) 75 3.31(0.94) 36 0.39 (0.16 to 0.62) 0.002 24 0.04 (-0.25 to 0.33) 0.77
44% considered their mental health to be good
How is your physical ability at the moment? 2.77

75 36 0.47 (0.22 to 0.72) <0.001 24 0.42 (0.2 to 0.63) <0.001
(1-5) (0.92)
20% considered their physical ability to be good #
Total WEMWBS score** 68 ‘ 48.3(7.9) 33 3.15 (0.87 to 5.43) 0.008 21 0.76 (-1.82 to 3.34) 0.545
Sleep M (SD) z M (SD) z
How do you sleep at the moment? (1-5) 2.88

75 36 3.5(1) z=-3.78 <0.001" 24 3.3(1) z=-1.81 0.07"

(1.14)
31% felt they slept well # Mean Change Mean Change
—15.4 min (-35.35 to 14.15 (-10.65 to
Total sleep time (h — min) 74 4.8h(1.2) 35 0.13 24 0.25
4.54) 38.94)
—18.35 min (-40.23 to 14.95 (-12.91 to
Total time in bed (h - min) 74 5.4h(1.3) 35 0.1 24 0.28
3.53) 42.82)

Sleep efficiency (%) 74 89 (4) 35 0 (-0.98 to 0.99) 0.99 24 0.03 (-1.21 to 1.28) 0.96
Wake after sleep onset (min) 74 34 (13) 35 -2.9 (-6.12 to0 0.33) 0.08 24 0.81 (—4.6 t0 6.2) 0.76
Number of awakenings after 74 14 (5) 35 —1.4 (-2.78 to =0.01) 0.05 24 0.95 (-1.07 to 2.98) 0.34
Average length of awakening (min) 73 2.58 (0.6) 35 0.04 (-0.13 to 0.21) 0.62 24 —0.17 (—0.48 to 0.14) 0.27
Importance of nature and exercise M (SD) z M (SD) z
Is nature important to you? (1-5) 4.36

75 36 4.5(0.6) z=-2.12 0.03" 21 4.4(0.7) z=-1.41 0.16"

(0.69)

88% considered nature important # Mean Change Mean Change
Is exercise important to you? (1-5) ‘ 75 3.77 36 0.22 (0.02 to 0.42) 0.03 24 0.38 (0.1 to 0.65) 0.01
58.7% considered exercise important #
Change M (SD) M (SD) M (SD)
Change in total WEMWBS score** ‘ 54 2.2(6.2) 33 3.2(6.4) 21 0.8 (5.7) 0.17*

B (score 4-5) *T-test and " Wilcoxon (difference within groups) * independent T test (difference between groups).

**Warwick-Edinburgh Mental Well-Being. Bold values indicates statistical significance.

Frontiers in Public Health

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1208858
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Kolster et al.

not differ at baseline, both groups were normally distributed although
at endpoint the range was bigger in the Nature-group (Table 2). The
participants fulfilling the interventions (n=>54) showed 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 is
mainly due to the good effect of the Nature-group (1 =33), where a
mean change of 3.5 points (p=0.008) was observed, compared to a
mean change of 0.4 point (p=0.75) in the Sports-group (n=21). For
the Nature-group, participation in the intervention improved: the
feeling of being relaxed, the feeling of having energy to spare, feeling
of dealing well with problems, feeling good about oneself, feeling of
being close to other people, and feeling of being cheerful. The
WEMWABS results are displayed in Table 3. Neither age, gender nor
season influenced the change in mental wellbeing. In the univariate
models, perceived general health (p=0.005), physical ability (p =0.006)
and mental health (p=0.012) all statistically predicted WEMWBS
change, whereas self-rated sleep did not.

3.3. Differences in mental wellbeing by
general and mental health status

An important finding is that the participants with poor perceived
health had less improvement, or even a reduction, in mental wellbeing
compared to those considering their health good. Results are
presented in Figure 2. In the Nature-group, participants in poor
perceived health (n=26) showed an improvement in the WEMWBS

TABLE 3 Change in positive mental wellbeing.

All participants n = 59—

Mean change
(95% ClI)

Question score 1-5 Mean (SD)

10.3389/fpubh.2023.1208858

scores, the mean change was 3.12 (95% CI 0.77 to 5.46). If health was
rated good (1 =7), the mean change was 3.29 (95% CI —4.98 to 11.55),
the difference depending on the self-rated health status is
non-significant (p=0.95). However, in the Sports-group, those in poor
health (n=15) showed reduced mental wellbeing, their mean
WEMWABS change was-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 is significant (p=0.004).

The pattern is similar regarding perceived mental health, and here,
there was a difference depending on perceived health in both groups. In
the Nature-group, those in poor mental health (7=20) had a 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, we observed a
reduction in WEMWBS scores for participants initially rating their
mental health as low (1=12). Their mean change was-1.17 (95% CI —1.99
to 2.65), and if initial self-rated mental health was good (n=9), the
WEMWRBS scores improved (mean 3.33, 95% CI 0.09 to 6.57, p=0.071).

3.4. Sleep

Sleep quality and sleep duration was generally low in this
population, only 31% felt they slept well. Mean time in bed assessed
by accelerometers was only 5.4h (SD 1.3) and mean sleep time 4.8h
(SD 1.2). 81% slept less than 6h per night, usually considered as an

60 Nature-group

N =34-35

Mean
change (95%
Cl)

Sports-group N = 23—
24

Mean change
(95% ClI)

. I've been feeling optimistic about the

future 3.5(0.8) 0.14 (—0.05-0.33) 0.159 0.23 (—0.02-0.48) 0.073 0(-0.31-0.31) 1
2 I've been feeling useful 3.5(0.8) 0.07 (—=0.13-0.26) 0.497 0.08 (—0.16-0.33) 0.499 0.04 (—0.3-0.38) 0.802
3 I've been feeling relaxed 3.1(0.8) 0.27 (0.06-0.49) 0.015 0.31 (0.02-0.6) 0.039 0.22 (—0.13-0.56) 0.203
. T've been feeling interested in other

people 3.7(0.8) 0.13 (—0.07-0.34) 0.197 | 0.14 (=0.08-0.36) 0.201 0.13 (—0.29-0.54) 0.543
5 I've had energy to spare 3(0.8) 0.35 (0.13-0.57) 0.002 0.42 (0.11-0.72) 0.009 0.25 (—0.06-0.56) 0.11
6 I've been dealing with problems well 3.2(0.8) 0.18 (—0.04-0.41) 0.109 0.31 (0.02-0.6) 0.039 0(-0.37-0.37) 1
7 I've been thinking clearly 3.6 (0.7) —0.07 (—0.27-0.13) 0.497 0.06 (—0.18-0.29) 0.624 —0.25 (—0.61-0.11) 0.162
8 I've been feeling good about myself 3.2(0.7) 0.14 (—0.05-0.33) 0.159 0.31 (0.07-0.55) 0.014 —0.13 (—0.43-0.17) 0.377
9 I've been feeling close to other people 34(1) 0.3 (0.05-0.55) 0.019 0.39 (0.08-0.69) 0.014 0.17 (—0.28-0.61) 0.445
10 I've been feeling confident 3.4(0.9) 0.1 (—0.12-0.32) 0.359 0.26 (—0.02-0.54) 0.071 —0.13 (—0.48-0.23) 0.479
" I've been able to make up my own

mind about things 4(0.8) 0.02 (—0.14-0.17) 0.829 0.03 (—0.19-0.25) 0.8 0(-0.23-0.23) 1
12 I've been feeling loved 3.6(1) 0.07 (—0.12-0.26) 0.484 0.19 (—0.06-0.45) 0.128 —0.13 (—0.43-0.17) 0.377
13 I've been interested in new things 3.8(0.8) 0.17 (—0.02-0.36) 0.077 0.22 (—0.05-0.49) 0.103 0.09 (—0.17-0.34) 0.492
14 I've been feeling cheerful 3.6 (0.8) 0.19 (—0.03-0.4) 0.086 0.39 (0.08-0.69) 0.014 —0.13 (—0.37-0.11) 0.266

Total WEMWBS score 48.3(7.9) 2.22(0.53-3.92) 0.011 3.15 (0.87-5.43) 0.008 0.76 (—1.82-3.34) 0.545

Measured on the Warwick-Edinburgh Mental Well-Being Scale (WEMWBS). Bold values indicates statistical significance.
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FIGURE 2
Illustrates change in WEMWBS score depending on (A) self-rated health, and (B) mental health, as well as (C) change in sleep time depending on self-
rated health at baseline.

insufficient amount of sleep. Accelerometer-based number of
awakenings (NOFA) after sleep onset was 14 on average (SD 5) and
mean time wake after sleep onset (WASO) was 34 min (SD 13). Sleep
efficiency (SE) 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, where total sleep time reduced
(—15min) in the Nature-group but increased (+14 min) in the Sports-
group. The difference between the groups was near a statistical
significance (p=0.06; see Table 2). In the Nature-group, change in
total sleep time depended on perceived health. The mean change in
sleep time was —48min (SD 64 min) if health was good (n =9),
but-4min (SD 52 min) if health was rated poor at baseline (1=26).
Independent t-test indicated a difference between the groups
(p=0.047). This pattern was not seen in the Sports-group (Figure 2).
In the Nature-group, NOFA decreased by 1.4 on average (95% CI 2.8
to zero, p=0.05) and WASO decreased with 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.

4. Discussion

First, we address the third aim of this study, i.e., investigating the
impacts of health status on the effects of the social prescribing
interventions. Next, we discuss about implementation of the
interventions, and finally, we discuss on the strengths and limitations
of this study.

As intended, participants in the study rated their health lower
than the general population. Only 27% regarded their health as good
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or very good, with the corresponding figures being 62% for men and
63% for women responding to the Finnish population survey
FinHealth 2017 (33). Although diagnoses are not reported, we know
that multimorbidity is established in the sample. Poor self-rated health
is associated with frequent attendance in primary care (34). Health
professionals seemed to have a good ability to select those patients
suitable for social prescribing programs.

4.1. Mental wellbeing

The WEMWABS average of 48 is inferior to that of the general
population. In the FinHealth 2017 survey, the average WEMWBS
score in southern Finland was 52.8 (95% CI 52.3 to 53.3) (35).
Although WEMWBS is not a diagnostic tool, persons 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 increased risk of depression (17, 28).
Several of the participants in this study might have suffered from
common mental health disorders, but we lack information on
diagnosis or treatment. Most participants in poor health were able to
complete the program.

Improved mental health is associated with reduced mortality and
mental illness (16), better physical health, social functioning, as well
as academic achievement (17, 36). Using the 7-item SWEMWBS
scale and applying the English population norms for it, a change of 1
to 3 points may be taken to denote a change that is statistically
meaningful (29, 30), therefore the improvement of 3.5 points in the
Nature-group observed in our study may be considered as clinically
significant. It is of note, however, that we used the 14-item
WEMWRBS. In the Nature-group, positive changes were observed for
the score of feeling able to deal well with problems, feeling good
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about oneself, and the feeling of being cheerful. This suggests an
increase in mental resilience as an effect of nature-based social
prescribing and is a significant finding. In the Sports-group, the
improvement in mental wellbeing perceived by participants who
rated their health as good is also evident, while the slight reduction
observed when health was poor is rather not a change. A more
pronounced gain in wellbeing for those with better self-rated mental
The WEMWBS
improvement observed in the Nature-group when perceived health

health is common in health interventions.
or mental health was poor supports the yet tentative evidence that
nature-based social prescribing schemes could be preferrable
particularly for persons suffering from mental health disorders (12).

Social interaction and reduced loneliness are potential mediators
for well-being (7, 37). Loneliness, a state associated with several
adverse health outcomes, is common in all age groups (38, 39). In the
Nature-group there was an increase in feeling close to other people.
Nature has had a positive effect in empowering groups in previous
studies (7, 8). However, some qualitative studies have indicated that
people suffering from common mental disorder might react negatively
to social pressure, even though the likelihood of visiting green space
increased, if experiencing social pressure, the intrinsic motivation and
visit happiness might decrease (40). Understanding the underlying
cause for individual variance is of importance in future research,
perceived mental health might be diminished due to several reasons,
i.e., mental disorder or loneliness. In our study, social interaction was
planned to be comparable in the groups and both programs aimed to
improve social cohesion, thereby equalizing the effect of reduction in
loneliness. However, the quality of the social interactions may have
differed between the groups, and our results suggest that nature
surroundings have played a part in increasing social cohesion and
decreasing the experience of loneliness as found in earlier
research (41).

4.2. Sleep

Poor sleep surfaced as a clear finding, 81% slept less than 6h per
night and 70% of the participants also rated their sleep quality as poor.
In the FinHealth 2017 study, the average self-reported sleep time was
7.4h for adults aged over 30years, with only 14% of the women and
16% of the men sleeping less than 6h per night. Following the
intervention, total sleep time improved in the Sports-group but
decreased in the Nature-group. This change was close to significant
and opposite to our expectation. Diminished sleep time was observed
only in the participants with good self-rated health. Despite this
accelerometer-based outcome, perceived sleep improved significantly
in the Nature-group, with reduced time awake after sleep onset and
reduced number of awakenings being likely explanations for the
positive experience.

Population studies have indicated that surrounding greenery has
a positive impact on sleep duration (42), but only a few intervention
studies have addressed the issue, with weak study designs (43). Our
findings underline the importance of assessing sleep as a part of
general wellbeing, and they also show the complexity of insomnia.
Time asleep does not always correlate with perceptions of sleep, and
stress reduction can partly explain the positive outcomes encountered.
Previous studies suggest that residential greenness improves sleep by
reducing stress caused by air and noise pollution (42).
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4.3. Nature connectedness as a potential
pathway to positive mental wellbeing

Even though most of the study participants rated nature as very
important at baseline, taking part in the Nature-group further
strengthened this feeling. Experiencing interconnection with nature
increases the motivation to protect and defend it, and the improved
connection with nature also increases happiness and wellbeing (44),
while reducing anxiety (45). Anxiety and symptoms of depression
were not assessed in our study, but previous research indicates nature-
based interventions can reduce these symptoms in populations with
or without pre-existing mental health problems (12), a strengthened
connection with nature is a potential explanation. The Nature-group
intervention included activities aiming for increased nature
connectedness, as previous research emphasizes the quality of contact
with nature rather than mere time outdoors (46).

Contact with nature appears to be important to human health,
since living close to green space has an inverse association with
all-cause mortality, especially mortality due to cardiovascular disease
(2, 4, 47). In addition, contact with nature is known to diversify
human microbiome on the skin and in the gut, triggering a healthy
immune response (48, 49). The pathways through which exposure to
nature influences health are many and interlinked. A widely adopted
explanative framework summarizes these pathways by dividing them
into those that (a) reduce harmful exposure (air pollution and noise),
(b) enhance healthy behavior, and (c) activate human restorative
capacities (50). It is likely that these pathways play different roles at
different stages through life. Outcomes are also dependent on the way
in which we interact in and with our natural surroundings (3).

The restorative capacity of nature is commonly explained by (a)
the stress recovery theory, which underlines that contact with nature
promotes a positively toned mental state and activates the
parasympathetic nervous system (51), or/and (b) the attention
restoration theory, emphasizing that nature can restore the ability to
direct attention (52). Stress recovery is not only a feeling, but exposure
to nature has also repeatedly been demonstrated to reduce
physiological stress responses (51, 53). Both healthy and vulnerable
populations have shown improved cognitive function during and after
outdoor interventions (7, 53, 54). Over time, lack of restoration can
lead to mental and physical illness (55).

High perceived stress increases reliance on primary care service
(56). Unspecific symptoms secondary to stress, such as anxiety,
insomnia or physical symptoms are common reasons to make contact
with primary care services (57). In our study, the score for feeling
relaxed improved among all participants and significantly in the
Nature-group.

There is a knowledge gap regarding what role contact with nature
has on an individual level, as personal preferences and cultural values
influence how we experience nature and how willing we are to
interconnect with it (3). The personal psychological connection with
nature is referred to as nature connectedness. Health outcomes vary
depending on how we feel in the natural environment (58) and,
interestingly, perceived biodiversity can have stronger correlations
with well-being than actual biodiversity (48). In national surveys,
Finns repeatedly report that they appreciate nature and greenness, and
although 72% of Finns live in urban areas, the average distance to a
forest is only 700m (59). Public access rights in Finland allow people
to move, pick berries and mushrooms and spend time on public as

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1208858
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Kolster et al.

well as private land, as long as one keeps out of cultivated farmland
and private gardens. People living in Finland usually have high nature
connectedness and enjoy outdoor activities (59).

4.4. Can nature-based social prescribing
reduce inequality?

In a global context, Finns are healthy (60). The life expectancy in
Finland is among the highest in the world, and Finland has ranked
first in global life satisfaction reports, i.e., World Happiness Reports
(61). However, health inequity is a big concern, as it is recognized that
those who are wealthier are healthier, more physically active and have
better access to care than those with lower socioeconomic status (60),
even though the Finnish health services are publicly funded and
affordable. One concern is that people with risk factors such as
sedentary living, obesity, loneliness, or mental disorders do not
actively seek help, and are therefore not included in preventive
programs. The Finnish Institute for Health and Welfare has estimated
that reducing inequalities could reduce direct health-based costs by
1.5 to 2.0 billion euros, where indirect costs due to reduced ability to
work are not included in this estimate (62, 63). Gender difference in
life expectancy as well as socioeconomic inequality is a well-
documented challenge to be solved (62, 64), as women are generally
more interested in health-related information and eager to participate
in interventions (64). This study was not an exception, the shortage of
male participants was a disappointment, we had emphasized that the
Nature-group would appeal to men. Hopefully, this will change as
we gain more evidence on the effects of nature-based interventions.
As a follow-up to the current study, participants of the Nature-group
2018-2020 were contacted during 2022, and 23 of them took part in
qualitative interviews reported by Heikkinen (26). Several participants
mentioned that they would not have taken part in the intervention
had they not been referred by health professionals, and initially
thought it was an odd suggestion. Afterwards they found it as a novel
and positive part of public health services. The support from the peers
and the leaders was also considered very important. Participants also
felt they had either established or regained contact with the natural
environment and brought up the observation that they had forgotten
how meaningful nature is as a source of wellbeing. These themes are
in line with theoretical guidance conceptualizing how to best
implement nature-based interventions (8).

Primary care patients seek help for various symptoms that may or
may not be caused by a disease. General practitioners (GPs) are at the
frontline in diagnosing medical conditions, but also familiar with the
role that social and psychological factors play in wellbeing. One
example is a recent Swedish cross-sectional study of a middle-aged
general population concluding that angina pectoris symptoms,
irrespective of degree of coronary atherosclerosis, are highly associated
with stress and depressive symptoms, among other sociodemographic
and psychological factors (65). Approaches for a more holistic health
care system are needed. Social prescribing—also called community
referral—is an emerging method that enables GPs, nurses, and other
healthcare professionals to refer patients in need of support to a range
of local, non-clinical services (10, 11). Nature-based social prescribing
is a potential way of reducing pressure on health and social service,
and although the cost-benefits of social prescribing are yet to
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be determined, cost savings have been reported when the target group
has been frequent attenders (66). Understanding the needs and wishes
of those participating in health interventions is crucial in improving
motivation and succeeding in behavioral change. In this study,
participants in the Nature-group showed improvement in feeling good
about oneself, having energy to spare and dealing with problems well,
all these qualities being important in order to succeed in change and
when coping with chronic disease. Non-pharmaceutical health
promotion is an important part of general practice, it is a potential way
to prevent illness at an early stage, therefore it is an effective and cost-
effective treatment. Although preventative programs are widely used
in Finland, they are commonly targeting patients with a specific
diagnosis. The concept of social prescribing aiming for a broad
improvement in general health and positive mental wellbeing is new
in Finland (67).

4.5. Strengths and limitations

This is a non-randomized pilot study in a real life, primary care
setting and should be interpretated as such. Some aspects can
be regarded both as strengths and limitations. First, inclusion was not
based on a specific disease or diagnosis, but a common need for
general health improvement. This strategic choice is based on the
knowledge that primary care patients seek help for various health
problems and symptoms, and frequent attenders commonly suffer
from symptoms that might not be due to a specific diagnosis (15, 57).
Participants referred by social workers may or may not suffer from
medical conditions. By choosing an approach aiming to improve
health without addressing a medical problem, we lost an opportunity
to examine how nature can be used as a treatment for a specific
disease. Studies which use diagnoses as outcomes require large
population-based samples and long follow-up periods (2) that is
beyond the scope of this study. Poor self-rated health is a risk factor
for long-term frequent use of primary care (15), but it is unknown to
what extent improved perceived health influences the use of
health services.

Second, some methodological limitations need to be noted. All
participants live in an area with abundant green and blue spaces,
therefore, it is likely that the participants in the Sports-group also
spent active time outdoors. Sleep was assessed by wrist-worn
accelerometers that are considered acceptable for use in population
studies or community-based interventions, and they compare rather
well with polysomnography, which is considered the gold standard
measure of sleep (68). However, there are still weaknesses with
accelerometers. They have a low specificity for detecting when one is
truly awake (69). The detection of sleep and wake is based on an
algorithm which may falsely identify times such as non-wear or
motionless periods as sleep, lowering the specificity. Also, it should
be noted that if the participants slept during the day, also these periods
were included in the averaged sleep data. However, the collected
accelerometer data is in line with the self-reported sleep quality
measures. To keep the questionnaire simple and to ensure that the
participants completed the questionnaire, we preferred single-item
questions to multi-item scales for the assessment of nature
connectedness and sleep. As 78% of the participants were female,
conclusions on the influence of gender cannot be drawn from the
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study. No adverse events or accidents were reported in either group,
but we did not have a structured protocol for collecting information
about adverse effects.

Third, the follow-up time is short. The social restrictions following
the outbreak of the COVID-19 pandemic ended this study early,
therefore, we were able to recruit approximately half of the planned
number of participants. A six-month follow-up questionnaire was
initially planned, but as the COVID-19 pandemic occupied
professionals, it simply was not possible to fulfill this part of the study.
Also, we were not able to analyze how participation in the intervention
affected the use of health care services. Research in primary care faces
pragmatic challenges and needs stronger structure in Finland. Digital
tools could facilitate communication between participants and
instructors as well as providing a platform for follow-up when
developing social prescribing programs. However, consideration of
the target groups’ ability to use technical devices is important. The
national Sustainable Growth Program in Finland is part of the
NextGenerationEU program, aiming to support growth that is
ecologically, socially and economically sustainable (70). The Finnish
Institute for Health and Welfare is developing models for future
healthcare in which social prescribing is included (71). National
coordinating is necessary especially in the assessment of the effects of
interventions, while field studies like ours provide influential
information on the feasibility of the interventions.

Fourth, this was not a randomized controlled trial. The concept of
Health Forest started out as a trial, and the study protocol evolved
from these experiences. As the project had gained public interest
before the study, positive perception may impact the results in favor
of the Nature-group, also among the referring health professionals.
Even so, the activities for the Sports-group were planned carefully to
represent the current best practice. Primary care clients committed to
both social prescribing schemes, and no adverse effects nor adverse
events occurred. We found no difference in season, and this being
found the Nature-groups can be organized all year round also in
Nordic countries. Based on the encouraging results we hope to see
more preventive projects utilizing nature and research addressing how
nature can be used as a treatment. In future research, the use of cluster
randomization is a way to provide a more robust study design. In
bigger studies, inclusion of health data such as diagnosis and
medication could help us understand more about the conditions to
which nature-based social prescribing is best of help, and by including
information health metrics we might also learn whether nature-based
interventions can reduce demand on health and social service.

The programs used in this study can be adapted to different target
groups and locations, and we consider the practical approach as the
biggest strength of this field-study.

5. Conclusion

Our results support the increasing understanding that nature-
based interventions have a positive effect on mental wellbeing in
primary care patients. In green surroundings, prescribed nature-based
interventions or group exercise can improve perceived health and
ability to function. Improved mental health and positive mental
wellbeing was observed only in the Nature-group. Based on the
observed differences in improved mental wellbeing depending on
perceived health, we would recommend either sports or
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nature-activity for those initially feeling healthy, and nature-based
intervention especially for those rating their health as poor.
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