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ABSTRACT

Patients being treated for stress-related mental illness were observed during two summer programs in order to
investigate the influence of multimodal nature-based therapy in a specially designed healing garden on patient
recovery. The aim was to distinguish specific qualities, patterns and/or processes during the participants' stay in
the healing garden. The study is a single-case study, using participatory observation. The data were coded
following an inductive research process. The results showed that patients who underwent psychotherapy were
more open and contact-seeking, and carried out extrovert recreational walks. By contrast, patients who un-
derwent physiotherapy were introverted, emotionally withdrawn and performed introvert recreational walks.
Interpretation of the data suggested that treatment combined with activities in certain parts of the rehabilitation
garden induced and supported different psycho-physiological processes. The mechanisms and progress of these
are discussed from the theory of situated cognition, and how these processes are stimulated and supported by
characteristics in the garden. Oxytocin, a hypothalamic peptide which stimulates social interaction, induces anti-

stress effects and stimulates growth and healing, may hypothetically be involved in these processes.

1. Introduction

In recent decades, the situation concerning illness has changed
dramatically in the world. From being dominated by infections and
injuries, they are dominated by lifestyle-dependent diseases today, and
to that category also belong some of the most lingering diseases. Poor
diet, smoking, lack of sleep and especially a chronic high level of psy-
chological stress and a sedentary life-style has become the basis for this
new morbidity (Wahrborg, 2009). About 60% of all causes of ill-health,
disease and premature death in the developed countries cannot be
sought in simple relationships, such as exposure to pathogenic bacteria
or genetic factors (Knoops et al., 2004). Instead, there tend to be webs
of causation that result in some individuals falling ill and others staying
healthy. This is particularly true for diseases caused by stress. Stress is a
psycho-physiological response to a challenge or a stressor, and short-
term stress is needed in order to mobilize the whole body to rapidly
perform necessary tasks. However, prolonged stress may have serious
and harmful effects on all vital organs (Friedman and Silver, 2007).
Among other things, prolonged stress increases the risk of arterio-
sclerosis, cardiac infarction and type II diabetes. And, many psychiatric
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diseases have a strong association to a prolonged stress reaction (De
Kloet et al., 2005; Aldwin, 2007). Pain and stress-related mental dis-
orders, such as the widespread exhaustion and burnout reactions that
people now face in large parts of the world, are a serious problem
(Parent-Thirion et al., 2007). In Sweden, they account for about two
thirds of all chronic illness, where the mental disorders now constitute
the largest cause of sickness in both men and women (Lidwall and
Olsson-Bohlin, 2016). This illness affects all groups of the population:
children, young people, older people and adults in the strong as well as
weak socioeconomic groups, managers as well as subordinates
(Wéhrborg, 2009). Since the early 1990s, groups not normally asso-
ciated with prolonged illness have suffered greatly, such as teachers and
medical doctors (Wéahrborg, 2009). Despite continual progress in
fighting diseases and ill-health, modern medicine faces many difficul-
ties in treating and rehabilitating people from these stress-related life-
style diseases (Kuoppala and Lamminpad, 2008).

The use of gardens in medical care has a long history. Ideas of re-
lations between human health processes and beautiful natural en-
vironments and gardens can be traced back to the medical spas and
monastery gardens in the Middle Ages, and as far back as the ancient
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Egypt and Persian Empire (Prest, 1988; Gerlach-Spriggs et al., 1998).
Today, the scientific evidence has increased that natural environments
can prevent, treat and rehabilitate people from stress-related illnesses.
There are a number of theories about why natural-based interventions
are good for mental health. For a long time, the health effects of staying
in natural landscapes and urban parks have been linked to daylight,
fresh air and physical activity. Such theories are still current
(Stigsdotter et al., 2011). Today, researchers also refer to several other
theories (Stigsdotter et al., 2011), where the most referred theories are
Attention Restoration Theory (ART) (Kaplan, 2001), which deals with
recovery of the ability to focus attention, and the Psycho-Evolutionary
Theory (PET) (Ulrich, 1993) that deals with a reduction of high stress
levels. Epidemiological studies suggest that access to, and interaction
with the natural environment can prevent stress-related mental health
problems (Mitchell and Popham, 2008; Annerstedt van den Bosch et al.,
2015; Weimann et al., 2015). Several extensive review articles also
shows that stays in natural environments, such as in nature-based
therapy and horticultural therapy, have a significant and positive effect
on the recovery of both cognitive abilities and levels of stress. However,
other aspects of health are also positively influenced, such as sense of
coherence, locus of control and quality of life (Annerstedt and
Wahrborg, 2011; Clatworthy et al., 2013; Bratman et al., 2015; Cipriani
et al., 2017). Qualitative studies (Grahn et al., 2010; Sahlin et al., 2012;
Palsdéttir et al., 2014) show that profound existential issues are being
processed by the participants, which for example might impact their
health and well-being in the positive direction. Several mechanisms
seem to be involved.

The Alnarp Rehabilitation Garden on the Swedish University of
Agricultural Sciences (SLU) campus outside Malmo in southern Sweden
has from start been built to be a clinical entity within the SLU that is
dedicated to the R&D of nature-based rehabilitation interventions
(Wéhrborg et al., 2014; Grahn et al., 2017). This unit only accepts
patients participating in SLU-related research projects. The garden has
been especially designed to rehabilitate persons with stress-related
psychiatric disorders and/or depression (Grahn et al., 2010; Stigsdotter
and Grahn, 2003). The basis for both the design of the garden and the
therapeutic treatment program was the supportive environment theory
(SET). The theory is based on human communication with the en-
vironment (physical, cultural and social environment), through the
senses, emotions, thoughts and reflections. According to the theory, this
communication differs depending on the person's situation; state of
mind and needs. SET can be illustrated with a pyramid (see Fig. 1).

It illustrates that the possible and healing engagement with the
environment looks different depending on the amount of support
needed from the environment. The X-axis, the base of the pyramid,
indicates how much the need for support is. The Y-axis, the height of
the pyramid, indicates the size of the individual's executive function. At
low level of executive function, the need for support from the en-
vironment is large, and then one is only capable of looking at the en-
vironment. With higher function, one is able to endure, and it is also
good to get involved in what others do. When increasing the function
even more, you become more active and social (Grahn et al., 2010). The
aim of the garden was to study whether people who suffer from lin-
gering stress-related mental disorders could be treated and rehabilitated
based on activities in a specially designed garden (See Fig. 2).

The idea was to start from a salutary perspective: to strengthen and
support what is strong and healthy of those who are affected, by pro-
viding them supportive environments: physical, social and cultural
environments. The physical supportive environments: the rooms in the
garden, was designed by the research team. The rooms contain restful
places, to more challenging, in a gradient (Grahn et al., 2010;
Stigsdotter and Grahn, 2003). The design is based on eight character-
istics: Perceived Sensory Dimensions, PSD (Grahn and Stigsdotter,
2010). These PSDs can be related to the pyramid in Fig. 1, as some PSD
provide most support to participants in the bottom of the pyramid while
others provide the best support for participants who are higher up
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Fig. 1. This figure illustrates the Supportive Environment Theory. The base of the pyr-
amid follows an X-axis, which deals with the individual's immediate need for a supportive
environment. The height of the pyramid follows a Y axis, which deals with the strength of
the individual's executive function. The lower the individual is in the pyramid; the lower
the capacity of his/her executive functions: and therefore, the greater the need for a
supportive environment. The illustration is Reproduced with permission from the authors.

(Bengtsson and Grahn, 2014; Stigsdotter et al., 2017). The cultural
supportive environments consist of activities that take place in the
garden, and they were also designed by the research team. The social
supportive environment is partly about the fellow patients, partly about
the therapeutic team working in the garden. The team (an occupational
therapist, a psychotherapist, a physiotherapist, a gardener and a land-
scape architect) offers fixed routines and clear guidelines to the parti-
cipants, where rest and recovery is important (Péalsdottir et al., 2014).

The aim of the rehabilitation program is to promote health and
strengthen the possibility for participants to return to work with newly
acquired skills regarding the tools and coping strategies to use in
stressful situations (Grahn et al., 2010; Sahlin et al., 2012). Activities
and treatments are carried out in selected areas, tailored to both the
participants and the kind of activity, and take place outdoors as well as
indoors and in greenhouses. Treatment in the Alnarp program consists
of a rehabilitation period in groups of eight participants, extending over
12 weeks, spread over 34 half-days with clear structure and content.
The group starts at 9 a.m. with a tea break, followed by 30 min guided
relaxation. Afterwards, garden activities starts and around 12.30, the
day ends. Apart from gardening activities, participants can choose more
specialized activities two days a week (Tuesday and Wednesday): psy-
chotherapy and physiotherapy: the first day barely one hour of one of
these therapies, the second day barely one hour of the other therapy.
However, each participant performs one hour of physiotherapy and
one-hour psychotherapy each week (Palsdottir et al., 2014).

Alnarp Rehabilitation Garden has been studied continuously since it
received its first participants in 2002. Some studies have focused on the
therapy (Adevi and Lieberg, 2012; Palsdottir et al., 2014), while others
have studied whether the design has worked as intended (Tenngart
Ivarsson and Grahn, 2010; Palsdéttir et al., 2018). Regarding the de-
sign, Tenngart Ivarsson and Grahn (2012) discovered that the partici-
pants sometimes moved very introvert, using specific parts of the
garden supporting these activities. On other occasions they moved in an
extreme extrovert manner, where other parts of the garden supported
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Fig. 2. Map showing different rooms in the garden. The Grove is the least demanding room. After that, the Meadow, the Forest Garden and the Welcoming Garden follow a gradient of
becoming more and more demanding. The Traditional Cultivation Area and above all The Hardscape Room is the most demanding. Illustration by Karin Sunde Persson. The illustration is

Reproduced with permission from the artist.

these activities. “Depending on people’s needs and intentions, two main
types of recreational walks have been found. These take place in en-
vironments with different characteristics, confirming the need for
knowledge on the relationship between the design of the green spaces
and the activities this stimulates” (Tenngart Ivarsson and Grahn, 2012).
Environments with characteristics related to the higher part of the
pyramid (see Fig. 1) seem to support extrovert walks, while environ-
ments with characteristics related to the lower part of the pyramid seem
to support introverted walks (Stigsdotter and Grahn, 2003; Tenngart
Ivarsson and Grahn, 2012; Stigsdotter et al., 2017).The two types of
recreational walking are not noticed instantly, but this result was ob-
tained after a seven-month participatory observation study (Tenngart
Ivarsson and Grahn, 2012). There was a need for similar studies that
focused the roles of the treatment team, and how the therapeutic ac-
tivities were used in the garden.

2. Aim of the study

The present study was performed as a part of ongoing research in
Alnarp Rehabilitation Garden. The overall aim was to focus on the re-
habilitation garden's function in the therapeutic program. The specific
objective of the study was to observe the participants in the re-
habilitation program during activities performed in the garden. The aim
was to distinguish specific qualities, patterns and/or processes during
the participants' stay in the rehabilitation garden. The underlying aim
was to gain a deeper understanding of what might be health-promoting
and to obtain more knowledge of the healing processes within ‘the sa-
lutogenic unit’ of Alnarp Rehabilitation Garden, comprising the Alnarp
model: the environment and the therapists’ work.
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3. Methods
3.1. Psychotherapy and physiotherapy at Alnarp

The psychotherapy consists of verbal communication about the
participant’s symptoms and experiences before and during the treat-
ment at Alnarp. The psychotherapy adopts an eclectic approach
(psycho-dynamic therapy/cognitive behaviour therapy, with emphasis
on psycho-dynamic therapy), and focuses on strengthening the parti-
cipant's healthy self in order to increase self-esteem and encourage
him/her to accept and acknowledge his/her own self. The psy-
chotherapist usually receives the participants in one of the greenhouses,
but occasionally (not in this study) the therapy is conducted while the
therapist and the participant are walking around the garden (Grahn
et al., 2010; Adevi and Lieberg, 2012). The therapist ends each session
by telling the participant to bring their reflections and thinking out into
the garden.

The physiotherapist usually receives the participants in the main
building. However, sometimes (not in this study) the therapy is con-
ducted outdoors in the garden. The participants have been on sick leave
for on average 3.75 years (Grahn et al., 2017). Although they have been
on sick leave for many years, they suffer from high stress levels which
cause pain, especially in the shoulders and neck. In addition, most
participants suffer from poor body perception. They receive a treatment
that partly consists of usual physical therapy and partly of a modified
form of Rosen method bodywork (Lavesson, 2013). The method is a
pathway to make the participant aware of body tensions and its con-
tent. The physiotherapist screens body tension and determines whether
free movement of the breath is occurring. The treatment aims to create
or restore an optimal state where the full range of possibilities for ex-
pression and authentic behaviour exist. The quality of the touch, a
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touch with a soft hand, is a facilitator of awareness and change. Subtle
changes in muscle tension and breathing are noted and the hands follow
and respond to these changes. This therapy affects body awareness and
gives rise to emotions and experiences that have been suppressed. The
physiotherapist also concludes each session by asking the participant to
bring feelings and thoughts out into the garden: “Remaining in what-
ever is going on inside you, take a walk and do whatever you need to
do”. This way of completing a therapy session can only be safely done in
the context of the Alnarp Rehabilitation Garden, according to the
therapist: This is because there are other therapists out in the garden
and because there is freedom to choose between staying alone and
engaging in self-reflection and/or seeking support in the garden (Adevi
and Lieberg, 2012; Lavesson, 2013).

3.2. Study approach

Data were acquired in this study by unconditionally complying with
and observing the participants in the rehabilitation garden in order to
identify especially essential acts and factors regarding the recovery
process. The study can be viewed as a qualitative assessment of active
effects of the Alnarp Method. The study can be defined as an ethno-
graphically influenced study of an exploratory single-case nature (Yin,
2003), where the role of the researcher is to be a participant observer
(Kullberg, 1996).

3.3. Preparations

The therapists in Alnarp Rehabilitation Garden briefed the partici-
pants about the planned study. The observer then came and introduced
herself and emphasized that her approach was to stay in the back-
ground and not participate in the actual rehabilitation program. It was
explained to the participants that the aim with the observations con-
cerned the rehabilitation program in general. Participants were in-
formed by the observer that no attention would be paid to their life
story. The neutral approach adopted also involved listening to the
participants when they gave details of a more private nature.

Ethical permission for the study was granted by the Ethics
Committee in Lund (LU 107-02 and EPN Lund 2011/31). The partici-
pants received written and oral information and gave their written
consent for participation.

3.4. Participants

Observation studies were conducted under two different re-
habilitation programs that took place in Alnarp Rehabilitation Garden
for two consecutive summers. The two groups consisted of 13 partici-
pants in total, one man and 12 women. During the first summer (ob-
servation period I), there were five women and initially also one male
participating. The latter discontinued the rehabilitation at an early
stage. During the following summer (observation period II), there were
seven women and one man. The participants consisted of people aged
35-65 years, who had been on sick-leave for a period of 0.5-8.5 years,
all diagnosed with stress-related mental disorders, classification F43
according to the International Classification of Diseases (ICD-10, 2016).

The average age of the participants in the program was 47 years.
The average duration of sick leave was 4.5 years before the participant
started treatment in Alnarp. About 80% of participants in this re-
habilitation program were women.

3.5. Limitations of the study

The data collected were analysed by the observer to discover pos-
sible patterns. Observations were made over a total of 24 weeks, with
one to two days of observation per week. The reason for not observing
all days during the rehabilitation program was because the patterns
discovered concerning behavioural changes in the participants were
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very clear after some weeks during observation period I. A decision was
taken to only make observations during days when the psychotherapist
and the physiotherapist had appointments with the participants. This
led to a particular focus on these occasions in the remaining weeks
within the first program, and on the same type of occasions during
observation period II the following year. This resulted in a total of 14
observation days during the first year and 11 observation days during
the following year. There were no significant differences in weather
conditions between the groups and between the years.

3.6. Observations

The method is observation with passive participation (Bryman,
2008). The registrations were planned in natural situations, with dis-
creet non-reactive observation and with open ended narrative reporting
(Denzin and Lincoln, 2005). The observer in all cases was the first au-
thor. Each day she was dressed in ‘gardening clothes’ in the form of a
blue work overall and she worked with everyday tasks such as wa-
tering, weeding, picking berries, planting, etc., after discussions with
the gardener. The intention was to not interfere or interrupt the parti-
cipants in their fragile recovery processes. The observer’s knowledge
when beginning the observation process was based primarily on in-
formation gathered through in-depth interviews with the staff working
at Alnarp Rehabilitation Garden and on interviews conducted with
former participants (Adevi and Lieberg, 2012; Adevi and Martensson,
2013).

3.7. Observation notes and analysis

The observations were carried out transparently in consultation
with staff and participants and were documented in the form of memos
written after each observation. There was no template for these ob-
servations; they began with an open mind. The observer’s background
as a behaviourist within the psychological field was reflected in what
she was especially interested in observing. Facial expressions, body
language and interpersonal interactions attracted attention and were of
significant interest. Each participant and staff member was allocated a
number within a coding system.

The participants’ behaviour, body language and actions were
grouped and thematised, as was their choice of words. Qualitative
analysis involves encoding material and creating innovative designs
and categories based on the material (Backman, 2001). Expression of
the themes and process description were carried out using open as well
as selective coding, categorization and thematisation. The process also
involved theoretical sampling (Bryman, 2008). The data were coded
following an inductive research process (Denzin and Lincoln, 2005),
where the researchers sought to develop explanatory and theoretical
key concepts and to find connections among them, in order to develop a
theory based on the results. With an open mind, attempts were made to
identify both existing and new, innovative concepts to identify the
structure and meaning in the material. Through the analysis process
involving coding, categorization and thematisation, key concepts were
identified and resulted in delimited themes, which are presented in the
Results section.

All authors conducted their own analysis of the collected material.
After that, the result was discussed until all authors reached consensus.
When all authors of this paper discussed the analyses regarding the
participants together, it became very clear how observed events and
behavioural changes were associated. These events were analysed sys-
tematically for various themes.

4. Results
During the first weeks of the rehabilitation program the first year,

the observer chose to obtain information from the physiotherapist and
the psychotherapist concerning each participant’s mood before and
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Fig. 3. Map showing the rooms in the garden that the participants look up when they are extroverted. The entrance to the main building, crossroads, the different cultivation areas and
the Hardscape room. Illustration by Karin Sunde Persson. The illustration is Reproduced with permission from the artist.

after each session. However, the observer then realized that whatever
the mood of the participant (sadness, happiness, frustration), this did
not influence their behaviour after the various sessions (psychotherapy
or physiotherapy) in connection with elements identified as being in-
teresting to monitor during the rest of the program. After collecting this
kind of information, it was discovered there were no interesting links
between the current state of mind and the subsequent course of events
or behaviour.

After only two weeks of observations during the first year, a clear
pattern was revealed and it was decided to study this in great detail
because of its relevance and connections with healing/recovery factors.
Thus, the focus of the observations shifted from general observations to
some special situations and events after the two kinds of therapy; the
psychotherapy and the physiotherapy sessions, in combination with
contact with the surrounding garden. During the following year, the
observations started to focus directly on these situations and events.
Hence, most observations concerned the interaction between psy-
chotherapy and the garden or physiotherapy and the garden (Fig. 3).

4.1. Observed behaviour after the psychotherapy session

4.1.1. Contact seeking

The participants showed a desire for outgoing involvement, ex-
pressed through great openness and easy accessibility, a willingness to
interact with others and to get in contact with others. They were indeed
anxious to get into contact; especially a need for human contact. This
behaviour was not observed in other situations in the garden and was
displayed as an extraordinary, immediate event; as if someone had
flipped a switch (Fig. 4-7).

4.1.2. Talking
The observer noticed that participants always tried to initiate and
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continue verbal communication with someone. This need for talking
was obvious: whether a person (caregiver, another participant, the
observer) was accessible seemed to determine who the participant
chose to talk with. Hence, it appeared to be irrelevant whether the
person chosen was one the participant usually talked with. Such an
obvious need for talking was not observed at all in connection with any
other situation. The subject of the conversation did not seem to be of
great importance, the main factor was that the dialogue could start and
continue. The talk was unfocused and the participant in question did
not seem to be particularly sad or happy. One observation was that
during observation period I, the subject mostly concerned plant-related
questions, directed mainly at the gardener and the educator, or even the
observer, while during observation period II the subject mostly con-
cerned food-related questions.
Citation from the observation notes:

“She went directly to X (a person in the staff) in the field and, oh,
how she talked and at the same time taking part in the activity;
dealing with flowers. She changed partners to talk with con-
tinuously.”

4.1.3. Hunger

Hunger was observed to a large extent. There seemed to be sudden
hunger feelings, of being “after whatever to eat”, as one participant
expressed it. In observation period II it was clear that these feelings did
not have to concern food, but could concern other things related to the
mouth, such as cigarettes and a sudden need to find a pastille/lozenge
in a pocket in a couple of cases. This feeling peckish was only noticed
after the psychotherapy session. A form of being less affective was in-
dicated after this session.

Citation from the observation notes:
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Fig. 4. Crossroads in the Welcoming garden. Photo: Elisabeth von Essen. The photo-
graphy is Reproduced with permission from the photographer.

Fig. 5. Raised beds in the Hardscape room. Photo: Patrik Grahn. The photography is
Reproduced with permission from the photographer.

“Talked directly with the other participants during her smoke. It was
obvious that she sought out others for talking.”

4.2. Observed behaviour after the physiotherapy session

4.2.1. Being self-absorbed and friendly

The participants showed inward-turning behaviour and were in
what may be perceived as a reflective and thoughtful inner state. They
were as absorbed in their thoughts as somebody self-centred. At the
same time, they acted in a noticeably friendly way (Fig. 8).

Urban Forestry & Urban Greening 30 (2018) 182-193

Fig. 6. The greenhouse at the entrance to the main building. Photo: Patrik Grahn. The
photography is Reproduced with permission from the photographer.

Fig. 7. The terrace facing the traditional kitchen garden. Photo: Patrik Grahn. The pho-
tography is Reproduced with permission from the photographer.

4.2.2. An introspective gaze

The eyes of the participants went from being normal to a completely
different kind of expression, which can be described as self-absorbed
with an introspective gaze: More precisely, it can be described as a hazy
and vacant, non-clear gaze, an absent expression in the face, pre-
occupation with him/herself in that moment; acting as though in a
‘bubble’. Often, participants had tears in their eyes and could be de-
scribed as having gone to a completely different state of mind; as if a
new ‘channel’ had opened to experience.

4.2.3. Calm and collected body language

The participants seemed to be in an inward state of mind, with clear,
relaxed, calm and collected body language. They walked looking down
at their shoes, calm and collected, with steady steps out from the ses-
sions (Fig. 9-12).
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Fig. 8. Map showing the rooms in the garden that the participants look up when they are introverted. The Welcoming Garden, the Forest Garden, The Meadow and the Grove. Illustration

by Karin Sunde Persson. The illustration is Reproduced with permission from the artist.

Fig. 9. Photography showing a path in the less demanding Welcoming Garden. Photo:
Elisabeth von Essen. The photography is Reproduced with permission from the photo-
grapher.

4.2.4. A friendly silent approach

After the sessions, the participants were observed to enter into
friendly but taciturn behaviour. This friendliness was remarkably ap-
parent, often expressed through messages delivered both via the eyes
and the mouth. A friendly demeanour was always communicated,
sometimes without verbal communication, or with just a few words.
The participants never started a conversation immediately after a
physiotherapy session. They either said a few friendly polite phrases,
communicated in a calm and relaxed way, or only gave a warm smile, a
nod. It appeared that they could not pass by without saying something
nice, even just a couple of words. Friendliness was shown directly
afterwards or minutes later, after they had emerged from the ‘bubble’
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Fig. 10. A picture from the grove, towards the tree line at the meadow. Photo: Elisabeth
von Essen. The photography is Reproduced with permission from the photographer.

they all ‘occupied’ immediately after physiotherapy sessions.

The observer was treated differently when the participants came out
from a physiotherapy session compared with otherwise. While the ap-
proach of the observer was to avoid direct contact with the participants
in the form of e.g. starting a conversation, it was more usual than
unusual for the participants to begin talking, e.g. by just saying a few
friendly words. This happened whenever they encountered the observer
in the garden (and sometimes indoors as well). It was their way of
communicating that was different. After physiotherapy, the participants
always seemed to be remarkably coherent, self-controlled, used few
words and showed friendliness. An undoubted calmness of behaviour
was also demonstrated. During observation period I, this friendliness
was mainly expressed through compliments, often plant-related, such as
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Fig. 11. A narrow path in the welcoming garden, with plants that the participants like to
stroke and caress. Photo: Elisabeth von Essen. The photography is Reproduced with
permission from the photographer.

“You are doing that like a real gardener!”

4.2.5. Picking behaviour

When the introspective gaze and the ‘bubble’ were over, 15-30 min
after the physiotherapy session, it was often observed that the partici-
pants experienced a need to pick or touch some vegetation. What the
participants actually chose to pick differed; flowers, lettuce, herbs,
berries, fruit, etc. One participant actually had her own expression for
this; she referred to her picking behaviour as ‘petting her plant babies’
in the greenhouse, where she often went after the physiotherapy ses-
sions. It was also observed that there was a difference between short-
term picking (which occurred spontaneously and very soon after the
physiotherapy session) and long-term picking (time was especially set
aside and communicated as going off to pick berries or fruit). During
observation period II, the participants were observed to also touch the
vegetation, in addition to picking.

4.2.6. Imitating behaviour

In connection with demonstrating friendliness, the participants also
showed a tendency for being inspired by what the observer did. On
these occasions, the behaviour sometimes appeared to be ‘exaggerated’.
This was clearly shown during observation period I, but not as clearly
during period II. If the observer e.g. picked lavender to put on the table,
the participants began to pick the same plants; or if the observer tested
seating places within each garden room, then the participants also
showed interest in doing the same, either in direct conjunction with
that situation or moment, or later.
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Fig. 12. Wild roses and wild strawberries in the Forest Garden. Photo: Elisabeth von
Essen. The photography is Reproduced with permission from the photographer.

Citations from the observation notes:

“With slow feet with a shuffling gait she went around in the path-
ways and kept herself around the vicinity of the physiotherapist. She
bent far down, picked, smelled, and looked inwards, unreachable in
a way. After that, out to the herb beds where her touching of the
vegetation mostly looked as if she were polishing the leaves, the
hedge, the flower petals”.

The second year, the physiotherapist and the psychotherapist went
on holiday during week 5 of the observation period. The above-men-
tioned behaviours were not observed during that time. There was a
clear contrast to the earlier weeks of observed behaviours. In the ab-
sence of either physiotherapy or psychotherapy, the participants be-
haved and functioned as they used to do before they started the therapy
sessions. In the following week, when the participants underwent their
therapy again, the changed behaviour returned.

5. Discussion

Several years after Carina Tenngart observed two distinctly different
recreational walks in Alnarp Rehabilitation Garden, extroverted and
introverted (Tenngart Ivarsson and Grahn, 2012), the same type of
walks could be observed in this study. It was not the observer's objec-
tive to identify these types of walks, as the observer would focus on the
rehabilitation garden's function in the therapeutic program. However,
these recreational walks could in this study be linked to two different
treatments in the garden, by physiotherapist and psychotherapist.
When these therapists had vacation, and these types of treatments were
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not carried out in the garden, neither of the two types of walks could be
discovered.

After psychotherapy the participants behaved in a way that can be
interpreted as ‘extrovert’; they were extremely open, outgoing and
contact-seeking. They rather indiscriminately approached other people
in the garden in order to initiate conversation. This can be interpreted
as the participants becoming more lively, energetic and strenuous, but
can also be interpreted as them appearing restless and filled with
emotions, the latter because they often felt pangs of hunger or thirst,
which e.g. resulted in smoking cigarettes or sucking pastilles. These
strong feelings seem to be difficult to harbour alone. They can be in-
terpreted as expressions of nervousness, agitation or concern. It does
not mean that this is something negative, but can be interpreted as
emotions that are difficult to cope with alone. You need to be in touch
with others.

In contrast, participants who received physiotherapy had a beha-
viour that can be interpreted as ‘introvert’; they were emotional but still
very calm and friendly after the treatment. Immediately afterwards,
they appeared to be moved, sometimes with tears in their eyes. During
the first 15-30 min after therapy they seemed to be in a ‘bubble’,
looking down at their feet while walking in the garden. They moved in
a relaxed way, smiled or said a few friendly words to people passing by.
After a while they often reached for and touched leaves and flowers in
the garden and shortly thereafter often sat or lay down.

Overall, the data suggest that psychotherapy alone increased the
levels of extroversion, contact-seeking and strong emotions in the par-
ticipants, whereas physiotherapy promoted introversion, a more self-
centred attitude but also calm and friendly interaction.

5.1. The garden

Alnarp Rehabilitation Garden has a special design which allows
those with different needs to receive support. Carina Tenngart
(Tenngart Ivarsson and Grahn, 2012) studied how participants used
Alnarp Rehabilitation Garden, and found that they often behaved in
different ways in the garden. One type of behaving was labelled ‘in-
trovert’, with the most typical and extreme of these introvert beha-
viours — ‘Recharging’ — being identical to what happened im-
mediately after physiotherapy in this study: The participants walked
slowly, looking just in front of their own feet (Tenngart Ivarsson and
Grahn, 2012). This introverted walk normally took approximately
20 min and occurred in parts of the garden designed to be less de-
manding or passive (Figs. 8-12).

The participants walked alone, along the paths, back and forth in
lines, looking down at the path and turning when the path ended. The
pattern of paths was also used for avoiding contact with others when
taking a walk to recharge. This very often took place when participants
needed to cool down in connection with a demanding therapeutic
meeting (Tenngart Ivarsson and Grahn, 2012).

Another type of behaviour was labelled ‘extrovert’. The most ex-
treme of this behaviour was labelled ‘Looking for interaction’, with
animals or humans, and occurred where other people were to be found
(Fig. 3-7), in the active and more demanding parts of the garden or the
greenhouses, where people were cultivating, digging, planting, etc.
(Tenngart Ivarsson and Grahn, 2012).

In the present study the participants were found to behave in these
specific and different ways in the same places, but immediately after
physiotherapy and psychotherapy, respectively.

The participants seemed to find what they needed: the extrovert
behaviour seemed to be connected to garden rooms designed for the
upper part of the ‘pyramid’ shown in Fig. 1, while the introvert beha-
viour seemed to be connected to the bottom of this pyramid. The en-
vironment acted as supportive affordance, as it offered possibilities for
necessary kinds of activities and experiences (Grahn et al., 2010). For
instance, the participants were instructed to take a walk after their
physiotherapy session: “remaining in whatever is going on inside you,
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take a walk and do whatever you need to do”. By looking down, the
participants limited environmental stimuli that might otherwise have
dragged them away from what was going on inside them. This beha-
viour was supported by the unified and peaceful design in the part of
the garden they used. Their attention was drawn inward and they ap-
peared isolated and closed. They seemed to be reflective and thoughtful
in their inner state, indeed somewhat self-centred. It was also obvious
that they avoided starting a conversation, as if they did not want to be
disturbed. “It was like observing a sacred moment” the observer noted.

This communication with the environment in a way that corre-
sponded to inner needs seems to support the rehabilitation process
(Ottosson and Grahn, 2008; Grahn et al., 2010) and it can be inter-
preted as an important continuation of the therapy session. It gave the
participant the possibility to stay in contact with the ongoing process, in
the introvert part through wordless communication. Ottosson (2007)
has described the importance of this wordless communication, where
nature is capable of meeting the individual’s needs. This communica-
tion is described as a prelinguistic language, labelled an emotional tone
(Ottosson and Grahn, 2008; Grahn et al., 2010). Damasio (2003) talks
about background emotions and notes that when the environment can
support the person’s needs, the environment and the person can be
attuned and a truer feeling of being can arise. This experience, the
feeling of being ‘attuned’, seems to link and open up the connection
between the conscious and the unconscious in processes of perception,
reflection and activity (Grahn et al., 2010). In this context we wish to
highlight the concept of situated cognition. It can be defined as that the
human mind involves more than just the neural activity of the brain.
Instead, the hypothesis is that it is influenced by, or perhaps even
constituted by, things that are external to the brain, such as the body
and/or the physical world (Wilson and Clark, 2009). The theory of si-
tuated cognition is amongst others based on Gibson's theories of per-
ception and affordances (Gibson, 1986) as well as theories of embodied
cognition (Niedenthal, 2007). This means, e.g., that if a person feels
attuned with his/her physical, social and cultural environment, his/her
learning and development of the identity occurs better (Lave and
Wenger, 1991). Thus, the theory of situated cognition is very close to
the theory of supportive environments (Grahn et al., 2010; Grahn and
Stigsdotter, 2010). The differences are, among other things, that the
theory of situated cognition clearly emphasizes cognition, and that it
argues that the influence of the surrounding affordances takes place
quickly and directly (Bechtel, 2008). The situated cognition theory
argues clearly that cognition cannot be separated from the context; that
the knowing exists in the setting, inseparable from physical character-
istics, activities, people, culture, language, etc. (Lave and Wenger,
1991).

5.2. Possible link between physiotherapy and the emotional tone in the
garden?

During the physiotherapy sessions at Alnarp Rehabilitation Garden,
an attempt is made to achieve more long-term widened awareness by
accessing subconscious memories and experiences. Body awareness is
multifaceted, and involves sensory awareness and the overall emo-
tional/physiological state of the body (Damasio, 2010). The awareness
process emphasizes the reflexive nature of self-awareness, cognitive
processes as reflection and the objectification of thoughts and feelings
(Price and Thompson, 2007; Wilson and Clark, 2009): body is imbued
with mind and mind is embodied. The theory states that body aware-
ness is inseparable from identity and may have an impact on the health
of the individual (Wilson and Clark, 2009; Lundvik Gyllensten et al.,
2010). Moreover, the authors (Price and Thompson, 2007; Lundvik
Gyllensten et al., 2010) argue that while working with the body in
physiotherapy practice, it is essential that one understands this in-
separable nature of body awareness and identity, or embodied identity
(Wilson and Clark, 2009). Understanding one’s emotions and needs
through an awareness of the body is, according to this theory, the basis
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for a person’s self-confidence, trust in oneself and the ability to manage
physical and mental needs (Lundvik Gyllensten et al., 2010).

In the garden, the participants were in their own world, a bubble,
and seemed surprised by the welling of emotion: they were tears of
“finding one’s feelings”. The tears were not like crying, the observer
wrote: “it looks like a state that is impossible to prepare for and at a
level that one could not create alone. There was a locked process going
on inside between the body, mind and senses”. This process appeared to
be supported by the garden.

Findings in neuroscience now explain how memories and affects can
be awakened through sensory stimulation (Damasio, 2005, 2010). The
tears in participants’ eyes are perhaps an expression of contact with
their genuine emotions. This inner process could create a change of
emotional reaction and change one’s actions. Wilma Bucci’s theory on
multiple coding systems (Bucci, 2000) makes sense of sensuous and
affective experiences in different physical environments. According to
this theory, people have access to their memories through three parallel
systems: subsymbolic, symbolic imagery and symbolic verbal, via e.g.
senses, muscles and symbols (Bucci, 2000). Individuals construct
emotional schemas from birth by repeating episodes of human inter-
action. In this interaction individuals organize knowledge about
themselves in relation to other individuals. However, we chose to in-
terpret Bucci’s theory as meaning that emotional schemas can also be
developed in interaction with the non-human environments, e.g. garden
rooms. Emotional schemas focus on sensory and bodily representations
(Bucci, 2003), and can be activated through e.g. memories and asso-
ciations. Bucci maintains that it can sometimes be difficult to put a label
on new emotional or bodily experiences, illustrating that non-verbal
information can supply nuances in what one has just experienced
(Bucci, 2003). Bucci (2007) also claims that during times of disease,
crisis or stress, people can lose the connections between systems and it
is only clean symbols that can mediate between them. Metaphorical
symbols can give meaning which people can interpret emotionally and
cognitively and also verbalize, in a referential process. These symbols
let them understand emotional messages and experiences, and help
them to more easily feel understanding and empathy for their own si-
tuation and that of others. Sensory experiences from the individual’s
milieu and surroundings can function as a catalyst and pass on mes-
sages between all three systems, which can be interpreted emotionally
as well as cognitively (Bucci, 2003, 2007). One possibility is that
physiotherapy resulted in contact being established between the three
parallel systems. To further consolidate this contact, the participants
needed to spend some time in the supportive garden environment. The
design of Alnarp Rehabilitation Garden offers symbolic values from
several dimensions; within the culture, nature and social contexts.

5.3. Psycho-physiological responses

The different effect patterns observed after psychotherapy and
physiotherapy in the Alnarp Rehabilitation Garden may also be ex-
pressed in more basic psycho-physiological terms. We hypothesize that
the two different types of social behaviours induced by psychotherapy
and physiotherapy involve a release in the brain of the hypothalamic
peptide oxytocin and consequent stimulation of friendly interactive
behaviours. In the former case verbal contact evokes contact seeking
and extroversion, whereas in the second case touch stimulates syn-
chrony, calm and introversion.

Studies have shown that oxytocin is of great importance in the
control and expression of social interaction (Uvnds-Moberg, 1998;
Heinrichs and Domes, 2008). Administration of oxytocin stimulates
social interaction, but it also decreases anxiety, lowers stress levels and
stimulates processes related to restoration and growth. Similar effects
are induced in response to the release of endogenous oxytocin. These
effects are mediated via a vast network of oxytocin fibres originating in
the PVN of the hypothalamus, which projects to important regulatory
areas in the brain, e.g. the amygdala and areas in the brainstem
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involved in the control of the autonomic nervous system (Sofroniew,
1980).

Oxytocin is released in response to interaction between humans as a
result of activation of sensory cues such as visual, auditory and tactile
stimuli (Uvnds-Moberg and Petersson, 2006). Different aspects of oxy-
tocin-linked effect patterns may be induced in response to the two
different types of therapeutic interventions at Alnarp.

In the psychotherapy setting, which consists of a trustful verbal
interaction between therapist and participant, some oxytocin-related
effects such as increased openness and social interaction may be trig-
gered. The calming aspects of oxytocin release may, however, not be as
efficiently triggered, as revealed by the participants’ nervous talking
and need for calming measures such as smoking or eating. Sucking and
eating are known to induce calm and wellbeing via activation of sen-
sory nerves in the oral mucosa. Touch and warmth induce calm and
relaxation via activation of sensory nerves in the skin. These effects,
induced by sensory stimulation, involve activation of oxytocinergic
mechanisms in the brain (Uvnés-Moberg et al., 1987 + 2014, 2015).

During the physiotherapy sessions, oxytocin-related effects related
to social interaction may have been activated, but also oxytocin-related
effects caused by the tactile stimuli. The calming and relaxing effects of
oxytocin are more strongly expressed when social encounters are linked
to the tactile stimulation (Uvnas-Moberg and Petersson, 2011; Uvnés-
Moberg et al., 2015), as reflected by the friendly behaviour and calm
composure exhibited by the participants after physiotherapy treatment.
Tactile treatment is also linked to loss of defences and, in connection
with this, repressed memories linked to stressful situations and con-
sequent stress reactions involving contraction of muscles may become
conscious. In these circumstances, the stress reactions may be resolved
and healing processes promoted (Uvnés-Moberg and Petersson, 2011;
Uvnis-Moberg et al.,2015).

It is also important to note that oxytocin-related effects of the type
mentioned above only occur in a safe environment. When the en-
vironment is perceived as dangerous, unfamiliar and unsafe or during
stress, oxytocin may trigger response patterns that involve anxiety and
aggression. The prototype for this defensive behaviour is maternal ag-
gression (Uvnds-Moberg and Petersson, 2006).

The environment at Alnarp Rehabilitation Garden, a “salutogenic
unit” of supportive environments, should be ideal for development of
the aspects of the oxytocin-related effect pattern related to friendly
interaction, calm, relaxation, restoration and growth. Firstly, the
therapists are competent and induce trust in the participants by their
mere presence. This is a prerequisite for a positive outcome of the
therapies, as it opens the way for the positive aspects of the oxytocin-
mediated effects. Secondly, the treatments themselves, by releasing
oxytocin by touch, may create a positive view of the therapeutic setting,
in particular the surrounding nature, since when oxytocin levels are
high, things in the surroundings are perceived as pleasant, friendly and
almost as a part of the self (Uvnds-Moberg and Petersson, 2011).
Thirdly, Alnarp Rehabilitation Garden itself provides signals of a
calming and supportive type, which also facilitates the positive oxy-
tocin-linked effects.

These oxytocin-related processes become engrained during the
twelve-week rehabilitation program in Alnarp Rehabilitation Garden
and continue to be active, directly and indirectly, via other physiolo-
gical/psychophysiological/neuroendocrine systems. All these processes
facilitated by being in Alnarp Rehabilitation Garden are likely to persist
over a more long-term perspective. These different long-term processes
and behaviours of the participants observed in the study may also be
put in the context of the theory of situated cognition (Wilson and Clark,
2009).

6. Conclusion

In this study, a behavioural pattern has been rediscovered. The
participants have either behaved extrovertly and contact seeking, or
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introverted, as if they were in a more or less inaccessible bubble. This
study has shown that these two types of behaviour can be linked to the
kind of therapy that occurs just before visiting the garden. Our hy-
pothesis of causation starts from the supportive environment theory
(Grahn et al., 2010) and the theory of situated cognition (Wilson and
Clark, 2009). From this, explanations have been formulated as to why
these two types of behaviours arise.

Communication with the environment (physical, social and cul-
tural) in a way that corresponds to inner needs seems to support a
process where the environment and the person can be attuned, and a
truer feeling of being can arise (Damasio, 2003; Grahn et al., 2010,
2017). This experience, the feeling of being ‘attuned’, seems to link and
open up the connection between processes of perception, reflection and
activity (Bucci, 2007; Grahn et al., 2010). Moreover, Damasio (2005,
2010) suggests that memories and affects can be awakened through
sensory stimulation. The two different types of behaviours induced by
psychotherapy and physiotherapy, could hypothetically involve a re-
lease of the hypothalamic peptide oxytocin and accessory stimulation of
friendly behaviours. After psychotherapy verbal contact evokes contact
seeking and extroversion, whereas after physiotherapy, touch stimu-
lates synchrony, calm and introversion (Uvnds-Moberg et al., 2015).
Certain physical characteristics in Alnarp Rehabilitation Garden seem
to support these two types of behaviour in this study. We hope to follow
up this hypothesis with a number of studies.
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