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Abstract: The global burden of depression and stress-related mental disorders is substantial,
and constitutes a major need for effective rehabilitation. Can nature-based rehabilitation help people
return to work? Objective: To study if the length of a nature-based rehabilitation program affects
the outcome with regard to return to work one year after the onset of the program, in a group
of patients with long-term reactions to severe stress and/or depression. Methods: A prospective,
quasi-experimental study comparing results from 8-, 12-, and 24-week periods of rehabilitation.
The rehabilitation of 106 participants was carried out by a multimodal rehabilitation team in
a specially designed rehabilitation garden. Return to work data were collected before the
intervention and one year after the start of rehabilitation. In addition, data were collected regarding
self-assessed occupational competence, personal control, and sense of coherence. As many as 68%
of the participants returned to work or participated in job training or work-oriented measures,
full- or part-time, after one year. Participants with a longer period of rehabilitation reported
better results on occupational competence, and were more likely to participate in paid work,
full-time or part-time, one year after rehabilitation. Study outcomes indicate that a longer
rehabilitation period in a rehabilitation garden increases the possibility of a return to paid work.

Keywords: horticultural therapy; burnout; vocational therapy; common mental disorders;
dose respond; healing garden

1. Introduction

The global burden of mental disorders is substantial [1,2]. In Sweden, the contribution of
psychiatric disorders to workplace absenteeism has increased markedly since 2007, and now constitutes
the majority of long-term illnesses for both men and women [3]. Psychosocial factors at work are
believed to be one of the main contributors to this increase [4]. Consequently, knowledge with regard
to both the prevention and rehabilitation of stress-related mental health problems is urgent. In a
review of the effects of rehabilitation on workplace absenteeism, work ability, and return to work,
Kuoppala and Lamminpää [5] point out that the scientific support for rehabilitation is generally weak.
There is moderate evidence that multimodal rehabilitation increases the possibility of return to work,
whereas counseling, exercise, and return-to-work programs do not have any significant effect on return
to work rates at one year after the start of rehabilitation. This is supported by an extensive review [6]
concerning return to work after mild psychiatric illness. However, there is limited scientific support
that return to work rates increase if the workplace is involved in the rehabilitation [7,8]. As such,

Int. J. Environ. Res. Public Health 2017, 14, 1310; doi:10.3390/ijerph14111310 www.mdpi.com/journal/ijerph

http://www.mdpi.com/journal/ijerph
http://www.mdpi.com
http://dx.doi.org/10.3390/ijerph14111310
http://www.mdpi.com/journal/ijerph


Int. J. Environ. Res. Public Health 2017, 14, 1310 2 of 17

the increasing amounts of absenteeism attributed to stress- and work-related factors underline the
need for effective rehabilitation programs.

There is increasing scientific evidence that the natural environment can relieve symptoms of
stress and improve recovery from mental disorders [9–14]. Nature-based interventions [15] may
therefore be appropriate for people who are absent from work due to stress-related mental disorders.
Different diagnoses are used to define this group of patients depending on the symptoms. Patients on
sick-leave due to stress-related mental health problems most commonly are diagnosed with reaction to
severe stress and/or depression [16].

There is a long tradition of the use of nature-based therapy and rehabilitation in healthcare;
horticultural therapy (HT) is one example [17]. Since the late 1990s, research in this area has
progressively increased, particularly as regards the elderly and patients with mental disorders.
Six extensive reviews [18–23] conclude that nature-based rehabilitation, such as HT, leads to
improvements in different outcomes for various diagnoses. The effect size seems to be highest
for diagnoses related to mild to moderate mental illness [22,23].

There are a number of theories available that offer an explanation of why nature-based
interventions are good for mental health. For a long time, the health effects of staying in natural
landscapes and urban parks were linked to daylight, fresh air, and physical activity. Such theories are
still current [15]. Attention Restoration Theory (ART) [24] claims that people possess two different
types of attention. Directed attention is a type of attention steered by one’s intention, which means
that the individual needs to focus his/her attention to be able to solve a task. The other type of
attention, fascination, is involuntary attention, which means that the individual spontaneously pays
attention to something. This can range from a soft glitter in a water surface to a sudden hooting
horn from a car. People have a limited capacity of directed attention; it needs to be restored so
that they can carry through both work and everyday life. Directed attention is a fundamental part
of our executive function [25,26]. Using fascination does not leave you fatigued. On the contrary:
the theory claims that nature has a wide range of attributes that attract soft fascination, such as chirping
birds or the sound of the breeze in the tree-crowns: impressions you can rest in. This gives room
for restoration of directed attention [24]. The Psycho-Evolutionary Theory (PET) [27] claims that
the human being, through evolution, has always been exposed to stress. Humans have therefore
been equipped with the ability to assess very quickly whether a natural environment is dangerous
or not. Dark forests, high precipices, or the presence of large predators or snakes raise the stress level.
Being in serene, bright open natural environments, especially when having a prospect over water
surfaces, reduces stress. In natural environments this mechanism works, because humans through
evolution are adapted to natural landscapes, but this mechanism does not work indoors or in cities
without greenery. People who regularly visit natural environments can therefore recover quickly from
high stress levels [27].

The Supportive Environment Theory (SET) [28] is a biopsychosocial theory [29] based on the
assumption that humans have evolved in such a way as to be adapted to a life close to nature, which
involves social and cultural interaction with a limited number of people. This theory is specifically
designed for nature-based interventions [15,30–32]. “Supportive environments” consist of physical
(e.g., natural and built environments), social (e.g., friends, colleagues, and family), and cultural
environments (e.g., work, leisure, and values). SET claims that people need supportive environments
in order to develop physically (senses, muscles, and locomotion) and mentally (the ability to feel and
think) in close interaction with the physical, social, and cultural environment [28]. Nature-based
interventions are therefore designed to provide a supportive physical environment (especially
selected or specially designed), supportive activities, and a supportive social environment, where the
intervention is often conducted by a multimodal team [15,33]. If participants can stay in a supportive
natural environment, they are expected to recover from high stress levels and low capabilities
regarding directed attention, as assumed by the PET and ART. In addition, muscle strength and general
physical fitness are assumed to increase [28,33]. Moreover, through group activities in a supportive
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environment, coping capability is assumed to increase, as well as sense of coherence and executive
functions [28,31,33,34]. The improvement is expected to take place in several stages, starting with being
able to go to the rehabilitation center and stay there for a couple of hours [30–32]. After some weeks,
the participants can start vocational rehabilitation and at length return to work [28,33,34]. The theory
focuses primarily on diagnoses related to stress-related mental illness [28]. When it comes to people
suffering from severe stress-related illness, it is known that it takes a long time to return to work [16].
Ordinary multimodal rehabilitation programs are eight, twelve, or twenty-four weeks in Sweden.
SET assumes that a longer time in a nature-based intervention gives more effect, but the amount of
time required is open [28,33].

A number of nature-based interventions have been designed specifically for the rehabilitation
of stress-related mental disorders and/or depression, and the results have generally been shown
to be good concerning outcomes related to stress-reduction, the ability to focus attention [35–38],
or healthcare consumption [39]. Some studies, however, indicate mixed results: certain values improve
(e.g., symptom reduction), while others do not (e.g., quality of life) [40,41]. Very few studies have been
conducted measuring return to work [36]; thus, there is a gap in knowledge.

The Alnarp Rehabilitation Garden at the Swedish University of Agricultural Sciences (SLU)
campus outside Malmö, in southern Sweden, has been specially designed to offer rehabilitation
programs for people with stress-related psychiatric disorders and/or depression [33]. A significant
reduction in healthcare consumption was noted among participants treated at Alnarp one year
after they had received nature-based vocational rehabilitation when compared with a matched
population-based reference cohort [39]. This was a retrospective cohort study, with a matched
reference group from the general population. Each participant who was referred to the nature-based
rehabilitation program was matched with seven controls recruited from the county council health
care register. For both groups, information on healthcare consumption was extracted from the county
council health care register.

Hypotheses and Objectives

The program at the Alnarp Rehabilitation Garden was designed according to the Supportive
Environment Theory [28]. Our main hypothesis, which is derived from this theory, was that longer
rehabilitation would increase the likelihood of returning to work among patients suffering from
stress-related mental disorders. According to the theory, this would be due to improvements in
executive function, sense of personal control, and sense of coherence.

Thus, the main aim of this study was to examine return-to-work rates one year after participating
in a rehabilitation program with different durations at the Alnarp Rehabilitation Garden. In addition,
we examined self-assessed occupational competence, personal control, and sense of coherence before
and after nature-based vocational rehabilitation.

2. Materials and Methods

2.1. Study Population

The Alnarp Rehabilitation Garden has a framework agreement with the Swedish Social Insurance
Agency stipulating a fixed cost per treatment day. This agreement made it possible to offer three
different lengths of rehabilitation programs: 8 weeks, 12 weeks, and 24 weeks. If any participant
needed additional psychotherapy or physical therapy after this time, this could be arranged at
the Rehabilitation Garden. Since this type of intervention is defined as vocational rehabilitation,
decisions on program length were made by the social insurance officers who recommended patients
for the program, rather than those in the health care system who were otherwise responsible for the
patients’ medical treatment. A social insurance officer is an official who manages the payment of
sickness compensation from the Swedish Social Insurance Agency. The official is not medically trained.
Some officials decided that their patients should receive 8 weeks of rehabilitation in the garden,
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while others opted for periods of 12 or 24 weeks. The duration of the program was not determined
by the level of sickness of the participants. Everyone was considered healthy enough to participate
in a vocational rehabilitation. The rehabilitation program was provided in addition to any possible
ongoing treatment with medication.

The social insurance officers referred patients who were on long-term sick leave and had a
diagnosis of reaction to severe stress and/or a depressive episode. Each participant took part in
rehabilitation for the amount of time ordered. No randomization was performed. This type of study
can be compared to a natural experiment [42,43]. The scientific approach we used in this study can
also be described as quasi-experimental [44–46] with intention to treat [47], although the population
was not randomized in the usual way.

Participants who met the following inclusion and exclusion criteria were considered eligible for
the study, and could be referred through the framework agreement: (1) being on sick leave for at least
three months due to a diagnosis of reaction to severe stress and/or a depressive episode, defined as
having an International Statistical Classification of Diseases [48] within the F43 and/or F32 category;
(2) good understanding of spoken and written Swedish; and (3) could not be suffering from any drug
or alcohol abuse.

A total of 118 participants were referred to the rehabilitation program. All participants were
on 100% sick leave. Most of them (87 participants) had not been able to work for more than
two years. Before entering the rehabilitation program, the participants received written and oral
information about the study, and had an opportunity to ask questions about the study procedure
before signing informed consent. The participants could withdraw from the study at any point without
this influencing their relationship with their therapist. The study was approved by the Research Ethics
Committee at the Medical Faculty of Lund University (LU 107-02 and EPN Lund 2011/31).

A psychiatrist who is an expert in stress-related psychiatric disorders and works part time in
the Alnarp Rehabilitation Garden Program examined all participants in the rehabilitation program
in order to reconsider or confirm their diagnoses before they were included in the study (Figure 1).
This was done after two weeks of rehabilitation. Reaction to severe stress was the primary diagnosis
for 79 of the participants (ICD-10 main condition code F43.8 or F43.9), while 31 participants were
primarily suffering from a mild to moderate depressive episode (main condition code F32.0 or F32.1).
Eight participants did not fulfill the inclusion criteria; five of these were diagnosed with chronic
non-malignant pain (M79), two had whiplash (S13), and one had chronic fatigue syndrome after a
viral infection (G93).

Of the 110 participants who fulfilled the inclusion criteria, 4 were excluded from further analysis
and comparisons since they exceeded retirement age (65 years) prior to the 1-year follow-up, and it
was therefore not possible to analyze them in terms of return to work. This left us with a total of
106 participants (96 women/10 men). Participants who were excluded from the study could continue
the rehabilitation in the garden even though they were not included in the study.

Participants were aged 45.7 years on average (range 22–63), and had been suffering from
their disorder for an average of 3 years and 7 months (CI 3.3–4.1 years). Sixty-four percent were
mid-level officials who had received education at the university-level or equivalent, such as teachers
and nurses, while eleven percent were high-ranking officials or employees with even greater levels of
academic education, such as medical doctors and lawyers.
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questionnaires regarding background information, such as profession and family situation. In 
addition, all participants were asked to fill out protocols regarding work participation, occupational 
competence, personal control, and sense of coherence.  

All participants were followed during the period prior to the one-year follow-up. This included 
meetings at Alnarp every three months. At the final meeting, the participants were asked to answer 
a set of questions concerning their rehabilitation. All self-assessment questionnaires were filled out 
one week before the start of the intervention and one week after its completion, with the exception of 
the return-to-work questionnaire, which participants answered one year after the start of 
rehabilitation. All participants returned the questionnaires relating to background issues. 

Questions during final meeting: Some of these questions related to the participants’ possible 
needs for additional rehabilitation, such as consultations with psychotherapists or physical 
therapists, before the one-year follow-up. Twenty-one of the participants sought and received 
additional rehabilitation. All of these additional consultations took place at the Alnarp Rehabilitation 
Garden. For two of the participants, this rehabilitation involved psychotherapy only, and for three it 
involved both psychotherapy and physical therapy. All five psychotherapy consultations involved a 
single visit to the psychotherapist. Sixteen participants took part in physical therapy only. There were 
usually five visits to the physical therapist before the one-year follow-up (range 1–12). 

Table 1 shows the baseline characteristics of the participants broken down by rehabilitation 
period. Apart from the length of rehabilitation, there are no significant differences between the three 
groups. 
  

Figure 1. Flowchart. OSA: Occupational Self-Assessment; SoC: Sense of Coherence.

2.2. Procedure

The study was conducted in the following steps (Figure 1): all participants were asked to fill out
questionnaires regarding background information, such as profession and family situation. In addition,
all participants were asked to fill out protocols regarding work participation, occupational competence,
personal control, and sense of coherence.

All participants were followed during the period prior to the one-year follow-up. This included
meetings at Alnarp every three months. At the final meeting, the participants were asked to answer a
set of questions concerning their rehabilitation. All self-assessment questionnaires were filled out one
week before the start of the intervention and one week after its completion, with the exception of the
return-to-work questionnaire, which participants answered one year after the start of rehabilitation.
All participants returned the questionnaires relating to background issues.

Questions during final meeting: Some of these questions related to the participants’ possible
needs for additional rehabilitation, such as consultations with psychotherapists or physical therapists,
before the one-year follow-up. Twenty-one of the participants sought and received additional rehabilitation.
All of these additional consultations took place at the Alnarp Rehabilitation Garden. For two of
the participants, this rehabilitation involved psychotherapy only, and for three it involved both
psychotherapy and physical therapy. All five psychotherapy consultations involved a single visit to
the psychotherapist. Sixteen participants took part in physical therapy only. There were usually five
visits to the physical therapist before the one-year follow-up (range 1–12).

Table 1 shows the baseline characteristics of the participants broken down by rehabilitation period.
Apart from the length of rehabilitation, there are no significant differences between the three groups.
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Table 1. Baseline characteristics for the patients participating in the different rehabilitation
periods, (n = 106).

8 Weeks 12 Weeks 24 Weeks

n 44 48 14

Mean period (range) 7.8 (4.0–9.4) 13.4 (10.0–17.0) 23.2 (18.0–29.8)

Mean age 46.3 45.7 44.1

Sex F/M 39/5 43/5 14/0

Marital status: Married or living with
another adult/Single 30/14 32/16 8/6

Socioeconomic status 2.82 2.61 3.22

Time on sick leave (year) 3.68 3.71 3.82

Primary Diagnosis F43/F32 30/14 34/14 13/1

Additional consultation (%) 8 (18) 10 (21) 3 (21)

2.3. The Rehabilitation Program

The Alnarp Rehabilitation Garden is a clinical entity within the Swedish University of Agricultural
Sciences (SLU) that is dedicated to the research and development of nature-based rehabilitation
interventions. This clinical care unit only accepts patients participating in SLU-related research projects.
The 2-hectare garden (Figure 2) is located on the SLU Alnarp campus in southern Sweden [33].
At the Alnarp Rehabilitation Garden, the Supportive Environment Theory is fully applied, providing
support to the individual in several ways: a thoughtfully designed garden (support from the physical
environment); meaningful activities (support from the cultural environment); and group rehabilitation
with other participants in the same situation (support from the social environment). Support is
also provided by a professional multimodal team: a registered occupational therapist; a registered
psychotherapist; a registered physical therapist; a registered psychiatrist; a landscape architect; and a
landscape engineer [28,34,49].
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The garden design is based on the different theories mentioned above (ART, PET, and SET),
as well as on earlier environmental psychological theories, such as the theory of Savannah-like
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environments [50], the Prospect-Refuge Theory [51], and theories on human preferences for
water mirrors, lakes, and seas [52]. The design has also been based on qualities related to the perceived
restorativeness scale [53], as well as qualities related to perceived sensory dimensions [54]. A more
complete description of the design process can be found in [15,28,33,49].

A psychiatrist met with the participants in connection with program registration, again after
a couple of weeks’ participation, and at the end of the intervention. An individual rehabilitation
plan was designed for each participant. Rehabilitation took place 4 days a week—Monday through
Thursday—for 3 1

2 hours per day. The treatment was based on gardening and horticulture activities,
with the occupational therapist and the landscape engineer supervising participants. Activities were
changed with regard to season and weather, and we have not found any noticeable differences
regarding the effects of the treatment in relation to the seasons [32]. Each rehabilitation group consisted
of eight participants. The gardening and horticulture activities also involved resting in the garden
or walking. The more work-oriented activities increased gradually, depending on the participant’s
physical and mental condition. On Tuesday and Wednesday, participants were offered individual
physical therapy and psychotherapy. Physical therapy was carried out in the garden whenever possible.
Psychotherapy was performed either in a greenhouse, or while the psychotherapist and participant
strolled in the garden or worked together [28]. A more complete description of the program can be
found in Grahn et al. [28].

2.4. Outcome Measures

2.4.1. Primary Outcome Measure

Self-rated return to work (RTW). The participants were asked to complete a form regarding their
work situation at the start, and one year after the start, of rehabilitation. A questionnaire was mailed
to them, and was followed up with two reminders. This questionnaire was designed at SLU Alnarp,
and has been used previously by Palsdottir et al. [36]. The social insurance system in Sweden applies a
system of 100%, 75%, 50%, and 25% with regard to work participation.

The question read: “What was your work situation on xx? (xx being one year from the date
he/she started rehabilitation). As of this date, it is exactly one year since you started the rehabilitation
program at Alnarp”.

The participants were asked to answer according to their actual work situation in percent of full
time (100%, 75%, 50%, 25%, 0%, or other namely . . . %,) on the given date. The grades of occupational
activities were further divided into the following categories:

• Paid work: “Paid work as employee”, “Self-employed”, “Actively applying for paid work as
employee”, or “Student/studying”.

• Work training: “Vocational training in the workplace”.
• Vocational action: “Work-oriented measures by (or supported by) the Swedish Social Insurance

Agency”.
• Still sick: “Sick-listed”.

We used paid work as the outcome variable to compare with other variables (for example, sense
of coherence), since paid work sets higher demands than other forms of occupation.

2.4.2. Secondary Outcome Measures

Occupational competence: The Occupational Self-Assessment protocol (OSA) derives from the
model of human occupation (MOHO), which has become standard among occupational therapists
ever since it was first presented in 1980 [55]. It is a client-centered instrument with 35 items that
assess occupational competence. In an international cross-cultural study, OSA proved to be valid
and reliable [56]. The protocol (21 items), addresses the ability to handle everyday problems and
asks respondents to evaluate their competence in a number of areas, such as physical ability: “To be
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physically capable of doing what I need to do”; the ability to cope with social situations: “Expressing
myself to others” and “Getting along with others”; as well as executive function: “Concentrating on
my tasks”; “Identifying and solving problems”; “Making decisions based on what I think is important”;
and “Accomplishing what I set out to do”.

Personal control: The Mastery Scale measures how participants experience their personal control,
or how they master situations in everyday life [57,58]. The Mastery Scale consists of seven items
that are answered on a four-point scale. The Mastery Scale is a reliable, valid, cross-culturally
applicable instrument for measuring how people experience their personal control [59,60]. According to
Stephens et al. [61] and Nyqvist et al. [62], the cut-off value is <23.

Sense of coherence: The original version of the Sense of Coherence scale (SoC-29) was used in
this study. SoC-29 is considered to be reliable and valid [63]. According to Ahola et al. [64], the cut-off
value is <63.

2.5. Statistical Analyses

To analyze variations regarding return to work rates between different rehabilitation programs,
we used the Mantel–Haenszel Chi-Square test. To analyze changes regarding return to work
and self-rated occupational competence, personal control, and sense of coherence before and after
nature-based rehabilitation, a paired t-test analysis was used.

To analyze how different factors (background issues, length of intervention, changes in self-rated
assessments) affected the outcome of the intervention with regard to return to work, we used a
stepwise binary logistic regression analysis to find the best explanatory model. Variables which in a
bivariate Spearman correlation analysis were associated with return to work, with p-values < 0.20,
were inserted into the logistic regression analysis [65,66]. In the stepwise analysis, the Akaike
information criterion was used to select the best model along with the likelihood ratio test and
the Wald test. The Hosmer–Lemeshow test was used to ensure that the model showed no evidence of
lack of fit. SAS software (release 9.2, Cary, NC, USA) was used for analysis, and a significance level of
0.05 was used.

We calculated the effect size [67] based on:

• differences between means, using Hedges’ g [68], where magnitude >0.80 equals high; >0.50
moderate; and >0.20 small.

• degree of association between binary variables, using odds ratio (OR) [69], where magnitude >3
equals high; >2 moderate; and >1.5 low.

3. Results

3.1. Return to Work Rates 12 Months After Rehabilitation

Forty-two participants (44%) had returned to full-time or part-time paid work after one year
(Table 2). Of these, 14 participants had returned to full-time work.

Table 2. Return to work 12 months after start of rehabilitation (n = 95).

Percent Paid Work (%) Job Training (%) Customized Job Training (%) Combined (Paid Work, Job Training,
and Customized Job Training) (%)

0 53 (55.8) 78 (82.1) 89 (93.7) 30 (31.6)
25 8 (8.4) 7 (7.3) 1 (1.0) 16 (16.8)
50 11 (11.6) 5 (5.3) 3 (3.2) 19 (20.0)
75 9 (9.5) 0 (0.0) 0 (0.0) 9 (9.5)
100 14 (14.7) 5 (5.3) 2 (2.1) 21 (22.1)

Fifty-three participants had not returned to paid work. Of these, 23 participants took part in some
kind of job training in a workplace or other forms of work-oriented measures, such as customized
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job training. Thirty participants did not participate in any work-related activity one year after the
intervention (Table 2). After one year, however, 68.4% started to work or participated in job training or
work-oriented measures on a full- or part-time basis. We lack information for 11 participants.

3.2. Associations Between Length of Rehabilitation Period and Return to Paid Work

Patients participating in the 24-week program reported a significantly higher (p < 0.05) percentage
of full-time work (44%) one year after beginning the rehabilitation period compared to those
participating in the 12-week (37%) and 8-week (20%) programs (Figure 3). The proportion that
had returned to work after 12 weeks of rehabilitation was also significantly higher compared to those
participating in the 8-week program (p < 0.05).
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Figure 3. Percent paid work (y-axis), mean values, one year after start of rehabilitation, for the patients
participating in the different rehabilitation periods.

A comparison of participants enrolled in the 8-, 12-, and 24-week rehabilitation programs is
illustrated in Table 3. Participants in the different programs demonstrated no significant differences
in mean scores at baseline: e.g., the OSA score was approximately 36. Post-rehabilitation, however,
noticeable differences were found. For all three programs, values concerning RTW, OSA, Mastery, and
SoC improved significantly at the group level (Table 3). The effect size, as measured by Hedges’ g,
increased with the number of weeks in the program, in terms of RTW and OSA, and was most powerful
for RTW.

In the correlation analysis, we used the cut-off values for Mastery and the SoC protocol.
We dichotomized OSA, age, and time on sick-leave at the mean. Socioeconomic status was
also dichotomized, with manual worker, professional worker, and subordinate official/employee
forming one group, and mid-level official/employee and high-ranking official/employee forming the
other. Return to work was dichotomized at more than or equal to half-time paid work, and gender
was already dichotomized. Variables associated with return to work in the correlation analysis with
p-values < 0.20 were included in the stepwise regression analysis: marital status, socioeconomic status,
length of rehabilitation period, OSA, and Cut-off SoC.

The analysis yielded a significant model (p < 0.01) including length of intervention (p < 0.01,
OR 3.13) and OSA (ns, OR 2.24). The Hosmer and Lemeshow Test showed that there was no evidence
of a lack of fit in any of these models.
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Table 3. Outcome measures for the patients participating in the different rehabilitation periods. Mean values at baseline and follow-up regarding return to work (RTW, %),
occupational competence (OSA), personal control (Mastery), and sense of coherence (SoC). Paired t-test, Hedges’ g effect size (ES); with magnitude high (H), medium (M)
or small (S) (n = 106).

Rehabilitation
Period 8 Weeks 12 Weeks 24 Weeks

Variable n Mean Start–End Diff ES (Magn.) t p n Mean Start–End Diff ES (Magn.) t p n Mean Start–End Diff ES (Magn.) t p

RTW 40 0–20.0 20.0 0.85 (H) 3.77 <0.001 43 0.0–34.9 34.9 1.22 (H) 5.65 <0.0001 12 0.0–43.8 43.8 1.49 (H) 3.66 <0.01
OSA 34 36.5–41.5 5.0 0.64 (M) 4.22 <0.001 37 36.8–44.9 8.1 1.07 (H) 6.23 <0.0001 10 35.4–44.9 9.5 1.46 (H) 3.34 <0.01

Mastery 36 17.0–20.0 3.0 0.67 (M) 4.94 <0.0001 40 17.5–20.7 3.2 0.70 (M) 4.98 <0.0001 12 18.5–21.7 3.2 0.68 (M) 3.01 =0.01
SoC 34 47.2–54.8 7.6 0.60 (M) 3.84 <0.001 37 46.7–59.7 13.0 1.10 (H) 6.28 <0.0001 10 49.8–59.1 9.3 0.56 (M) 2.67 <0.05
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4. Discussion

The main aim of this study was to examine return to work a year after the start of participation
in nature-based rehabilitation programs with different lengths (8, 12, and 24 weeks). According to
our main hypothesis, which is derived from the Supportive Environment Theory (SET), a longer
nature-based rehabilitation program would increase the ability to return to work. This, in turn,
would be due to improvements in occupational competence, personal control, and sense of coherence.

4.1. Return to Work

Our results show that forty-four percent of the participants had returned to paid work, most of
them part-time, and just under 15% were able to go back to full-time paid work. An additional 24%
participated in some kind of job training or customized job training on a full-time or part-time basis
one year after the nature-based rehabilitation program. Thus, a total of 68% of the entire group were
back to some work-place-related activities. It should be noted that the participants had not worked or
studied for an average of 3 years and 7 months.

The effect of different intervention time periods was examined, and it was found that the longer
the rehabilitation period, the higher the rate of return to the labor market. In the regression analysis,
the length of the rehabilitation program was found to be the significant and decisive factor in predicting
return to work. Sense of coherence, personal control, occupational competence, and background factors
such as age and socioeconomic status did not predict return to work. These results indicate that the
length of rehabilitation period does matter in a dose response manner and that eight weeks of therapy
may be insufficient for most participants, which is consistent with SET.

4.2. Psycho-Evolutionary Theory

Recently, Shanahan et al. [70] reported a study of the importance of nature experiences for
urban residents. The result suggested that the health effect of nature experiences depended on the dose:
a higher dose of natural experiences leads to reduced risks of high blood pressure levels as well
as depression. Ottosson and Grahn [71] conducted a study examining the role of natural settings
in crisis rehabilitation, and did also find a dose-effect. Their findings suggested that individuals
who had many experiences of nature were less affected by their crisis than were those who had
few such experiences. The symptoms in these studies indicate stress, and the results suggest that
the effects may be due to a reduction in stress levels, as advocated by the Psycho-Evolutionary
Theory (PET) [27]. Several recent studies also support PET, showing that stays in natural environments
lead to a recovery from an onset of stress [11,72,73]. Being in a natural environment such as the Alnarp
Rehabilitation Garden, could, according to PET, result in the participants obtaining lower stress levels.

Already in the 1990s, studies showed that high stress levels swiftly, within minutes,
decreased when subjects experienced natural environments with restorative qualities [74]. This would
indicate that individuals do not have to stay long in natural environments to obtain lower stress levels.
However, a natural environment where participants can recover from high levels of stress may be a
prime prerequisite for other mechanisms to operate so the participants may return to work.

4.3. Attention Restoration Theory

The results show that the effect size increased the longer the rehabilitation program lasted as
regards return to work and occupational competence (OSA). A vital part of the OSA protocol is the
ability to focus attention, be able to plan, implement what has been planned to and decided to do, and
maintain the structure of everyday life; that is, abilities associated with individuals’ level of executive
function. Executive function is used, for example, to focus attention, inhibit distractions, prioritize
and organize information, plan everyday life, and carry out what was planned [25]. A sufficiently
high level of executive function is needed in order to be able to work, study, care for your home,
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and maintain the structure of everyday life, while a low level of executive function is a risk factor for
disease, especially mental disorders [25,75,76].

The “Attention Restoration Theory” claims that human beings effectively can recover their ability
to focus attention in natural environments [24]. Several studies support this theory, showing that
stays in natural environments positively affect recovery from directed attention fatigue. In addition,
a higher capacity for directed attention is clearly associated with improved executive function [9,77–79].
The results from the study show that the participants’ level of occupational competence increases with a
longer rehabilitation. Although the OSA protocol does not specifically measure the level of participants’
executive function, several variables are clearly associated with this capacity. It is hence likely that
participants’ capacity of directed attention increases when staying in Alnarp Rehabilitation Garden.
However, studies show that the capacity of directed attention increases relatively quickly (after about
an hour) when staying in restorative natural areas [80,81]. Consequently, the possibility of increasing
the capacity of directed attention in a restorative environment may also be a prerequisite for other
mechanisms to work, which could result in the participants eventually returning to work.

4.4. The Supportive Environment Theory

When the garden was laid out, the goals were to increase the participants’ occupational
competence and opportunities to return to work. This was to be achieved by carrying out activities in a
natural/garden environment together with therapists and a limited number of participants who were
in a similar situation [28,33]. According to SET, physical capacity as well as coping skills and executive
function should increase over time. Stephen Kaplan [82] claims that in order for a garden or natural
area to be supportive, the area needs to be compatible. The SET also requires that the rehabilitation site
be compatible to fully support the participant. Ideally, it should contain a number of garden spaces
with different types of supportive, physical characteristics, and there should be a multimodal team
that may suggest meaningful activities [28,33,83].

The results from this study show that the effect size increased the longer the rehabilitation
program lasted as regards return to work and occupational competence (OSA). Self-assessed abilities
in the OSA protocol deal with physical energy and capacity, executive functions, as well as with being
able to socialize with other people and other coping capabilities. The result could be interpreted as
follows: by staying regularly in Alnarp Rehabilitation Garden, participants can lower stress levels and
increase their capacity of directed attention over a period of time. With the activities carried out in this
natural/garden environment, the physical strength and fitness of the participants can be developed.
Executive function is adversely affected by stress, lack of sleep, sadness, loneliness, and/or lack of
physical exercise [25]. Consequently, over time, participants' executive function and coping capabilities
can be developed. Altogether, this leads to increased opportunities for returning to work.

A number of studies show that nature-based interventions have a positive impact on
stress-related mental health and/or depression [20–23,35,40,41]. Based on deep interviews and
observations [34,37,83,84], studies indicate that participants gradually develop abilities, such as
increased physical strength and fitness, better sleep, and above all, that they develop new tools
and strategies for coping with everyday life situations. Moreover, studies have shown measurable
positive changes in participants' self-perceived experiences of everyday activities [36]. The above
results indicate that when participants, during a period of time and without stress, are given the
opportunity to think and reflect on their situation, they can develop new tools and strategies, as well
as practice and try them to cope with their daily lives. This entails increased opportunities to return
to work. Still, this takes time, and eight weeks might not be sufficient to gain these skills. In the
regression analysis, the length of the rehabilitation program was found to be the significant and
decisive factor in predicting return to work.

Over 75% of those who received care at Alnarp had university educations, with the majority
working in the health care or education sectors as nurses, teachers, psychologists, medical doctors, etc.
These professions all require emotional commitment, which has proved to involve a higher risk
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of burnout and exhaustion [85]. As such, the participants’ occupations were those that might be
expected for an intervention group severely affected by exhaustion and burnout. Across the world,
problems with burnout and exhaustion increase. Nature-based rehabilitation may provide opportunities
to return to work, especially if the participants are offered sufficiently long rehabilitation.

4.5. Limitations

The study was not randomized, which is a limitation. In 1991, however, Andrews pointed out
that the randomized controlled trial design is challenging to use in rehabilitation research, and that
other strategies can provide equally safe or safer results [86]. Graham et al. [87] propose smaller
studies with a stronger focus on individual participants as a good research strategy for developing
evidence-based solutions. Because they have many advantages, it has been recommended that natural
and quasi-natural experiments be used more often in rehabilitation research. Among other things,
ethical problems are reduced, and the result gives a fairer picture of what real rehabilitation looks
like [43,88]. The scientific method we used in this study was quasi-experimental [46] with an intention
to treat [47]. No participants exited the intervention, but some ended their participation earlier than
planned, and some stayed longer than planned.

The response rate on distributed forms was high. In general, the forms were returned to us.
The study included 106 participants, and only 11 did not reply at one year follow-up. The self-assessment
forms we received were completely or almost completely filled in. The number of participants in the
Tables varies somewhat depending on which self-assessment protocol is reported. Using imputations
would have increased the response rate, but we chose not to do this.

The rehabilitation which is described in this article is not too different from horticultural therapy in
the United States, UK, Germany, Japan, Korea, and several other countries. In Materials and Methods,
the reader can find references that in great detail describe activities, programs, and the design of
the garden. From this, others can carry out similar activities. One strength of this study is that the three
groups were similar in terms of gender, marital status, age, socioeconomic status, primary diagnosis,
length of illness, and baseline values for outcome measures.

5. Conclusions

The outcomes from this study indicate that nature-based rehabilitation increases the likelihood of
returning to work. In order to achieve a strong effect, however, the results suggest that the rehabilitation
needs to be carried out over a longer period of time.
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