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Background
Stress-related illnesses are a major threat to public health, and
there is increasing demand for validated treatments.

Aims
To test the efficacy of nature-based therapy (NBT) for patients
with stress-related illnesses.

Method
Randomised controlled trial (ClinicalTrials.gov ID NCT01849718)
comparing Nacadia® NBT (NNBT) with the cognitive–behavioural
therapy known as Specialised Treatment for Severe Bodily
Distress Syndromes (STreSS). In total, 84 participants were ran-
domly allocated to one of the two treatments. The primary out-
come measure was the mean aggregate score on the
Psychological General Well-Being Index (PGWBI).

Results
Both treatments resulted in a significant increase in the PGWBI
(primary outcome) and a decrease in burnout (the Shirom–
Melamed Burnout Questionnaire, secondary outcome), which
were both sustained 12 months later. No significant difference in
efficacy was found between NNBT and STreSS for primary out-
come and secondary outcomes.

Conclusions
The study showed no statistical evidence of a difference
between NNBT and STreSS for treating patients with stress-
related illnesses.
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Stress-related illnesses are a major threat to public health in the
Western world.1 In Denmark, it has been estimated that stress-
related illnesses are linked to 300 000 admissions to hospital and
1400 premature deaths every year with an annual cost to society
amounting to DKK 14.7 billion.2 Consequently, there is growing
international and national demand for interventions both to
prevent and to treat stress-related illnesses.1,3–5 The Danish
Health Authority recommends various forms of cognitive–behav-
ioural therapy (CBT) treatments to help patients recover from
stress.5 Many alternative treatments exist, but evidence of the effi-
cacy of these various stress treatments is limited. One alternative
treatment is nature-based therapy (NBT), which refers to a thera-
peutic intervention that incorporates natural elements and nature-
related activities often in a specially designed natural environment.6

NBT has its origins in Anglo-American countries and has a rela-
tively long history of use in healthcare.7

State of the art

A number of review articles have been published focusing on
the effect of NBT for specific patient groups, such as elderly
people8 and war veterans.9 In 2011, Annerstedt & Währborg
published what remains the most comprehensive literature review
of the effects of various forms of NBT on different patient groups,
including both controlled and observational studies.10 Annerstedt
& Währborg agree with other researchers (for example Stigsdotter
and colleagues11) that current research on NBT focuses too much
on qualitative data, and they recommended that future studies be
conducted as randomised controlled trials (RCTs).

Study aim

This study aims to test the efficacy of a specific NBT treatment called
Nacadia® NBT (NNBT) by conducting a RCT (ClinicalTrials.gov ID:

NCT01849718) that compares NNBT with a CBT called
Specialised Treatment for Severe Bodily Distress Syndromes
(STreSS). The null hypothesis is: the efficacy of NNBT will not
differ significantly from the efficacy of STreSS, measured by
mental health metrics. The research questions are as follows: (a)
has the mental health status of the participants improved after treat-
ment (compared with baseline), immediately afterwards, and then
3, 6 and 12 months after the end of the treatment; (b) are there sig-
nificant differences between the two forms of treatment in terms of
improved mental health?

Method

Trial design

The efficacy of treatments relying on CBT has been widely docu-
mented,12 and CBT is recommended by the Danish Health
Authority for treating stress-related illnesses.5 The efficacy of
NNBT was, thus, compared with a validated CBT treatment.13

The trial was designed as an equivalence trial to assess whether
NNBT (intervention) would be as effective as STreSS (control) in
treating patients with stress-related illnesses (the full trial protocol
is provided as Supplementary File 1, available at https://doi.org/
10.1192/bjp.2018.2). Participants were individually and equally
randomised to one of the two parallel treatments, and the same
outcome measures were employed. No changes were made to the
methods after the trial had commenced.

Participants

Potential participants were referred to the project by the municipal-
ities, health practitioners (private practice doctors, psychologists
and psychiatrists), and insurance companies in the area around
the Nacadia® therapy garden, which is located in the Municipality
of Hørsholm in Denmark (material on recruitment is provided as† See editorial, pp. 396–397, this issue.
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Supplementary File 2). The municipalities, health practitioners and
insurance agencies had been notified about the project by an infor-
mation letter describing the project and the two treatments. The
letter was followed up by personal contact by the managing therap-
ist at the Nacadia therapy garden. Potential participants also con-
tacted the University of Copenhagen directly in response to brief
notices in newspapers and on the university webpage informing
the public about the project. In total, 200 potential participants
were assessed for eligibility. All individuals needed to provide a
health certificate from their medical doctor and approval to partici-
pate from their municipal case officer. A PhD student conducted a
telephone interview and those participants who were considered
likely to meet the inclusion criteria were then invited to undergo a
clinical assessment. The assessment was conducted by one of four
clinical psychologists, and the diagnoses were supervised and con-
firmed by a psychiatrist.

To be eligible for participation, individuals had to be incapable
of working and have one of the ICD-10 codes14 F43.0, 2–9 as their
primary diagnosis (psychiatric diagnosis of adjustment disorder and
reaction to severe stress). The level of severe stress was considered to
correspond to 3–24 months of inability to work according to the
Danish Health Service. Adults aged 20–60 years were included.
Individuals with severe psychiatric morbidity, psychotic disorders,
personality disorders, suicidal tendencies and drug or alcohol pro-
blems were excluded. For practical reasons, individuals who were
not fluent in the Danish language were excluded. Based on the inclu-
sion and exclusion criteria, 84 participants were enrolled in the
study.

The study followed the ethical principles of the World Medical
Association Declaration of Helsinki. It was approved by the Danish
Data Protection Agency (J.no. 2013-54-0344) and by the National
Committee on Health Research Ethics (P.no. H-1-2013-038).
Participants received both oral and written information about the
study and signed an informed consent acknowledgement before
enrolment.

Settings

The treatments took place in two different types of settings: STreSS
took place indoors at private clinics of the practising psychologists
located in the city of Hørsholm, and NNBT took place mainly out-
doors at the University of Copenhagen’s therapy garden called
Nacadia. This garden has been designed as a 1.4-hectare wild
forest garden and is located within an arboretum containing the
largest collection of trees and shrubs in the country. The design of
the garden follows the model for evidence-based health design,
and the design process has been transparently described and
documented.15

Treatments

Apart from the difference in environments, the two treatments also
differed with regard to staff, hours, content and set-up: in NNBT,
two therapists and a gardener were involved in the therapy, which
consisted of 3 h group sessions with individual therapeutic con-
versation and individual nature-based activities introduced by the
gardener. STreSS was conducted as individual 1 h therapeutic con-
versation sessions with one therapist. Although NNBT was carried
out with a group of participants present in the Nacadia garden, most
of the activities were individual, and participants were encouraged
not to interact during the sessions and to keep talk to a
minimum. Therefore, one can argue that NNBT is a hybrid
between a group-based and an individual treatment.

The corresponding elements between the two treatments were
as follows: the therapists were all licensed clinical psychologists
with formal training in CBT; the length of treatment time was

10 weeks; the individual treatment conversations were based on
CBT; and the two treatments took place simultaneously all year
round from August 2013 to March 2015, except during the winter
and summer holidays. (For an overview of differing and corre-
sponding elements, see Supplementary File 3).

CBT

The control group received a form of CBT called STreSS, which was
originally developed at Aarhus University.16 STreSS consists of nine
modules of manualised CBT, and the efficacy of this treatment has
been tested in an RCT.13 STreSS was originally designed for group
treatments. In this project, the manual was adjusted to individual
treatments in order to better to match the individual parts of
NNBT. The adjustments were elaborated in dialogue with the
leader of the Aarhus University group, who developed the treatment
manual (in Danish) under the supervision of the psychiatrist in the
project (from Aarhus University) and the person responsible for
conducting CBT in the project (from the University of
Copenhagen). The individual STreSS sessions relied on the same
nine modules as did the group treatment.16

NNBT

NNBTwas originally developed by Corazon and collegues.6 It builds
upon elements from mindfulness-based stress reduction (MBSR)17

and CBT, integrated with theories from environmental psychology,
especially attention restoration theory, which emphasises sensory
stimulation from natural environments as a means of restoring fati-
gued cognitive resources.18

NNBT is a 10-week programme, and participants met 3 days a
week for 3 h. Every day has the same structure, and every week has a
specific theme in accordance with a MBSR manual.19

NNBT consists of the following five components.

(a) Therapeutic conversations: individual conversations based on
CBT and psychoeducation based on MBSR.

(b) Awareness exercises: individual and group physical and mental
awareness exercises in accordance with MBSR and related to
nature experiences, such as mindful walking in the garden.

(c) Nature-based activities: individual gardening activities, depen-
dent on the season. Before each session, the gardener, who also
maintains the therapy garden, makes a list of possible activities
from which the patients choose together with the therapist.
The choice of activity is guided by what is comprehensible, man-
ageable and meaningful for the individual.20 Mindful awareness
is integrated into the activities. That is, participants are trained to
notice non-beneficial behavioural patterns that could lead to
stress.

(d) Reflection and relaxation time: individual time for reflection
and relaxation in the garden.

(e) Homework: individual homework to practice the different
techniques and methods.

Outcome measures

Participants in both treatments completed the same self-rated mea-
sures in the form of two questionnaires at five different points in
time: at baseline (first week of treatment), at the end of treatment
(primary end-point measure), and at 3 months, 6 months and
12 months after treatment had ended. The three measures after
the primary end-point measure were included to assess whether
an effect was sustained after treatment had ended. The question-
naires at baseline and at end of treatment were given to participants
by the therapists. The subsequent questionnaires (after 3 months,
6 months, and 12 months) were sent by post to the participants.
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The primary outcome was the aggregate score (global score) on
the Psychological General Well-Being Index (PGWBI), which mea-
sures the self-assessed perceived well-being and distress.21,22 The
PGWBI includes 22 questions in relation to six subscales: anxiety,
depressed mood, positive well-being, self-control, general health
and vitality. Each item has six response options, ranging from
0 to 5. The aggregate score was calculated as the sum of scores on
the six subscales,21 giving an aggregate score range of 0–110 with
higher values indicating greater well-being.

The secondary outcome measure was the mean total score of
the Shirom–Melamed Burnout Questionnaire (SMBQ). It consists
of 22 items, divided into four subscales: physical fatigue, cognitive
weariness, tension and listlessness. The questionnaire is validated
through research.23

Additionally, participants completed a background question-
naire at baseline. The background questionnaire contained ques-
tions regarding demography, educational level, employment status
and health.

Sample size and randomisation

The minimum sample size was determined in a power calculation
(2-sample t-test: α = 0.05, 95% CI; expected s.d. = 14.5; β = 0.8;

P < 0.05) (program: Excel). A sample of 40 participants in each
treatment (80 participants in total) was estimated to be able to iden-
tify a mean difference in efficacy of 9.2 between treatments. Since
recruitment took place throughout the intervention on a running
basis, it was possible to account for individuals who dropped out
during the recruitment phase, by recruiting more individuals if
drop out occurred.

Participants were evenly and randomly allocated to one of the
treatments using a computer algorithm. Each participant was allot-
ted a random number between zero and one. Participants with a
number below the median value were randomised to receive
NNBT (n = 43), and participants with a number above the
median value received STreSS (n = 41). The allocation sequence
was generated by a statistician and administered by an independent
research assistant, who also assigned participants to the two differ-
ent treatments.

Statistical analysis

The data was analysed based on intention-to-treat (ITT), whereby
participants were analysed within the treatment to which they
were allocated, irrespective of non-adherence or deviations from
protocol.24 ITT is the recommended approach in RCT trials

Enrolment 200 participants assessed for eligibility

84 randomised

116 Excluded

•    Not meeting inclusion criteria or meeting
      exclusion criteria (n = 115)

•    Declined to participate (n= 1)

•    Lost to follow-up (n = 4 did not provide baseline data)
•    Lost to follow-up (n = 3 did not provide baseline data,
      n = 1 withdrew consent)

•    Received treatment (n= 42)
      Misdiagnosed (n= 1)

•    Did not receive intervention (n= 1)
      (Did not want NBT)

43 allocated to NNBT

•    2 (2*) with baseline data only
•    2 (2*) with baseline data and one other time point
•    2 (3*) with data at baseline and two other time points
•    4 (7*) with data at baseline and three other time points
•    29 (25*) with data at all time points

39 included in ITT analysis

•    1 (1*) with baseline data only
•    7 (7*) with baseline data and one other time point
•    4 (5*) with data at baseline and two other time points
•    8 (8*) with data at baseline and three other time points
•    17 (16*) with data at all time points

37 included in ITT analysis

•    Received treatment (n= 40)

•    Did not received treatment (n= 1)
      (Did not want CBT)

41 allocated to STreSS

Note. *Provided data on secondary outcome

Follow-up

Analysis

Allocation

Fig. 1 Participant flow diagram. NNBT, Nacadia nature-based therapy; STreSS, Specialised Treatment for Severe Bodily Distress Syndromes;
CBT, cognitive–behavioural therapy; ITT, intention-to-treat.
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provided by the Consolidated Standards Of Reporting Trials
(CONSORT) guidelines.25 The CONSORT 2010 checklist can be
found in Supplementary File 4. However, there is no consensus
regarding how to handle missing outcome data within ITT.24,25 In
the present trial, we used the numerical imputation strategy of
last observation carried forward (LOCF), which is a common
approach in RCT trials26 and recommended by Hollis &
Campbell in a survey of RCTs.27 The LOCF strategy was chosen
in order to include participants who happened not to fill out a ques-
tionnaire at some time points. As a complementary analysis, a com-
plete case analysis was also performed in which individuals with
missing outcome data were excluded from the analysis.

The primary outcome data had 36 missing responses to single
questions within the PGBWI questionnaire out of 8360 questions
(0.4%). The missing responses were estimated using the approach
suggested in Chassany et al.21 The Shapiro–Wilk test, skewness
and kurtosis values, together with a visual inspection of the histo-
grams and the box plots of the sample distributions were used to
detect any deviations from normal distribution. Levene’s test (the
parametric or non-parametric version) was used to reveal any het-
erogeneity of variance among the five ‘points in time’ samples
within a treatment or the between-treatment samples at a given
point in time.

Primary outcome (PGWBI)

A two-way mixed-design ANOVA (2 × 5) was employed to detect
any significant effect within a treatment over time and any differ-
ence between the two treatments. Effect sizes for each treatment
were calculated (partial η2 and ω2) based on the one-way
repeated-measures ANOVA of each treatment. Within groups, we
compared each timepoint with baseline to detect by which point
in the study any change may have occurred. Multiple comparisons
were corrected for using Dunnett’s method.

Secondary outcome (SMBQ)

Friedman’s test was used to reveal any significant effect over time
within a treatment. Wilcoxon signed-rank tests were performed
for post hoc multiple pairwise comparisons between points in time
(including adjustment of the significance level to P < 0.0071, using
the Bonferroni correction for seven pairwise comparisons).
Mann–Whitney U-tests were performed for post hoc pairwise com-
parisons between the two treatments at each point in time (includ-
ing adjustment of the significance level to P < 0.01, using the
Bonferroni correction for five pairwise comparisons).

The statistical analyst was first introduced to the project once
the data from the questionnaires had been compiled. The statistical
analyst was not informed whether either of the treatment abbrevia-
tions was preferred over the other.

Results

Participant flow

Recruitment of participants occurred from 2 months before the
treatments started until the beginning of the last treatment period,
that is, from June 2013 to January 2015. In total, seven NNBT treat-
ments were conducted (median group size: 6). Of the 43 participants
assigned toNNBT and 41 patients assigned to STreSS, 42 participants
completed NNBT and 40 participants completed STreSS. In each
treatment, four participants were lost to follow-up (see Fig. 1 for
participant flow).

Baseline characteristics

The baseline characteristics of participants in relation to demography,
education, employment status and sick leave are presented in Table 1.
The vast majority of participants were women. The majority of
respondents held a bachelor’s degree or higher university education.
The respondents were mainly employed but on full-time sick leave.
The most common previous rehabilitation initiatives had involved
visiting a general practitioner or a psychologist.

Primary outcome (PGWBI): sample characteristics

The samples showed no significant deviations from the normal dis-
tribution (P > 0.05). There was neither a significant heterogeneity of
variance among samples within a treatment nor any heterogeneity
of variance between samples of the two treatments at any given
point in time (P > 0.05).

Primary outcome (PGWBI): results from the LOCF
analysis

There was a significant effect of treatment on perceived general
well-being (PGWBI) over time, F(4,144) = 5.23, P < 0.01, overall
partial η2 = 0.13, and no significant difference between treatments,
F(1,36) = 0.39, P > 0.05, overall partial η2 = 0.01 (see Fig. 2(a–c)).
NNBT had effect size estimates indicating a medium to large effect
of treatment28 (η2 = 0.144;ω2 = 0.125). STreSS had effect size estimates
indicating a medium effect of treatment (η2 = 0.088; ω2 = 0.067).

Table 1 Participants’ baseline characteristics

NNBT,
n = 39a

STreSS,
n = 37a

Nationality, n (%)
Danish 38 (97) 32 (97)
Other 1 (3) 1 (3)

Age, mean (s.d.) 47.9 (7.8) 44.9 (8.8)
Gender: female/male, n 31/7 27/6
Marital status, n (%)

Married 18 (49) 10 (33)
Divorced 5 (14) 3 (10)
In relationship 8 (21) 4 (13)
Single 6 (16) 13 (43)

Education, n (%)
Primary school (7–10 years) 2 (5) 2 (6)
Secondary school 3 (8) 2 (6)
Vocational training 4 (11) 6 (19)
University bachelor degree 10 (26) 9 (29)
Higher education (>15 years) 19 (50) 12 (39)

Employment status, n (%)
Employed (part-time sick leave) 3 (8) 1 (3)
Employed (full-time sick leave) 23 (62) 24 (77)
Unemployed (on sick leave) 6 (16) 3 (10)
Unemployed 4 (11) 1 (3)
Student on sick leave 0 (0) 2 (6)
Other (revalidation, early retirement 1 (3) 0 (0)

Sick leave because of stress-related illness
prior to treatment start, months: median
(min/max)

6 (3/31) 6 (3/17)

Types of previous rehabilitation (multiple answers), n
None 6 3
General practitioner 22 19
Psychiatrist 11 14
Psychologist 22 18
Psychotherapy 6 6
Medication 9 10

a. The data from the background questionnaires included missing responses to single
questions; therefore, the sum of responses for the different variables does notmatch the
total number of respondents for Nacadia nature-based therapy (NNBT) (n = 39) and
Specialised Treatment for Severe Bodily Distress Syndromes (STreSS) (n = 37),
respectively.
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The post hoc test showed there was a significant difference in
PGWBI scores between the start of treatment and the end of treat-
ment for both the STreSS (P < 0.05) and NNBT groups (P < 0.001)
(Table 2). There was also a significant difference in PGWBI scores
between the start of treatment and each subsequent time point (i.e.
at 3, 6 and 12 months after the treatment). Furthermore, there was
no significant difference between the end of treatment and each sub-
sequent time point for either NNBT or STreSS (Table 2).

The results from the complete case analysis (from which parti-
cipants with missing outcome data were excluded) largely

corresponded with the results from the LOCF analysis. These are
presented in Supplementary File 5.

Secondary outcome (SMBQ): sample characteristics

The samples showed significant deviations from the normal distri-
bution (P < 0.05 for several of the sample distributions). Efforts to
establish normal distributions using various types of transforma-
tions were unsuccessful. There was no significant heterogeneity of
variance among samples within a treatment or between samples
of the two treatments at specific points in time (P > 0.05).

(a)

(b)  PGWBI – NNBT (c)  PGWBI – STreSS

Mean SD
Min/max
values Mean SD

Min/max
values

Start 46,59 15,38 19/87 Start 49,24 16,64 19/84

End 61,44 15,51 19/98 End 59,62 18,87 19/87

Month 3 63,31 18,58 19/99 Month 3 63,38 21,51 29/96

Month 6 63,28 14,47 21/107 Month 6 65,92 19,91 36/91

Month 12 63,51 16,81 16/102 Month 12 64,86 21,87 29/96

(d)
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Fig. 2 The effect of Nacadia nature-based therapy (NNBT) and Specialised Treatment for Severe Bodily Distress Syndromes (STreSS) on (a–c)
Psychological General Well-Being Index (PGWBI) scores and on (d) Shirom–Melamed Burnout Questionnaire (SMBQ) scores. (a) The effect of NNBT
on the primary outcome (PGWBI)with 95%confidence intervals. Themeanaggregate score, standarddeviation andminimumandmaximumvalues
for PGWBI in the (b) NNBT group and (c) STreSS group. (d) The effect of NNBT on the secondary outcome (SMBQ) with 95% confidence intervals.
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Secondary outcome (SMBQ): results

There was a significant effect of treatment over time for STreSS
(χ2(4) = 33.15, P < 0.001) and for NNBT (χ2(4) = 45.35, P < 0.001)
(see Fig. 2(d) for visual representation).

A significant effect of treatment was observed between the
start of treatment and all succeeding points in time (i.e. end of
treatment or after 3, 6 or 12 months) for both the STreSS and NNBT
groups (see Supplementary File 6). There was no significant pair-
wise difference in SMBQ scores between any of the remaining
time points.

Discussion

Main findings

Both the intervention (NNBT) and the control treatment (STreSS)
showed significant effects at the end of treatment (main end-point
measure). These were expressed as a higher aggregate general
well-being score (PGWBI, primary outcome) and a lower average
burnout score (SMBQ, secondary outcome). No significant differ-
ence was found between the two treatments with regard to
primary and secondary outcomes. The effect was sustained at all
time points after treatment. The mean aggregate score of the
PGWBI 12 months after end of treatment (NNBT: mean 63.51;
STreSS: mean 64.86) approached the reported value for a Danish
healthy sample (mean 73.14), provided by the MAPI Institute.21

Having a RCTwith long-term follow-up in the field of NBT pro-
vides a good opportunity to validate its efficacy and promote recog-
nition of the field, which has until recently relied mostly on
qualitative research lacking long-term follow-up.10,11 Several muni-
cipalities in Denmark have expressed interest in including NNBT in
their treatment of citizens with stress-related illnesses, but lack of
evidence of its efficacy has been an obstacle.

It should be emphasised that the various NBT treatments on the
market differ substantially in content,10,11 meaning that results
cannot be generalised to the entire field of NBT for stress-related ill-
nesses. The results relate, instead, to the present form of NNBT used
in the intervention. NNBT can be seen as a complex intervention;29

and, as a consequence, it is difficult to deduce what caused the effect.
One could argue that some of the possible mechanisms involved in
accommodating the effect of NNBT are shared among NBT treat-
ments in terms of spending time in a natural environment when
feeling stressed.37 Other mechanisms are potentially related to the

interrelationship of the specific psychotherapeutic approach and
activities in the environment. Such potential mechanisms require
additional investigation.

Limitations

There are a number of limitations to the study. The first is related to
the lack of evidence in the field, which made it difficult to recruit
participants through municipalities, health practitioners and insur-
ance agencies. As a result, we could not be strict in our recruitment
terms, and notices in newspapers and on the university website
represented the main recruitment sources. This meant that partici-
pants who contacted the university directly already had an interest
in the project, which may have been the reason that women were
significantly overrepresented in the sample. However, only two par-
ticipants (one from each treatment) declined to participate after
randomisation because they did not want the particular treatment
to which they were referred. So, we do not consider prior interest
in NBT to be a major bias. The results should nevertheless be
regarded as gender-dependent.

Second, there is a relatively low number of participants provid-
ing data at all time points in the NNBT group (n = 29) and an even
lower number of participants providing data at all time points in the
STreSS group (n = 17). The LOCF analysis seeks to compensate for
the absence of full data-sets by carrying the last observation forward.
A recommendation for future projects is to have fewer time points
and more intensive follow-up for participants who do not provide
data at all time points and to include more participants in the
sample size to account for individuals lost to follow-up.

NNBT was designed to be as individual as possible with minimal
interaction between participants even though they were present in the
therapy garden at the same time. Interviews with participants in the
NNBT group were conducted during the intervention. The results
thereof support the conclusion that the participants considered the
treatment to be very individual thanks to the therapy form and the
garden design.31 However, because of the difference in treatment
set-ups between STreSS and NNBT (see supplementary File 3), the
NNBT participants could be regarded as clustered as opposed to
the STreSS participants. This issue inflicts a major limitation since
it was not accounted for in the study design, which also raises the
question of how to set-up future study designs entailing a hybrid
between individual and group therapy.

There is always the possibility that treatment in groups may
result in a correlation of individual responses within a group.32

Table 2 Multiple comparisons between time pointsa

Control group
(time point i)

Comparison group
(time point j)

Mean
difference (j–i)

s.e. P 95% CI

Lower Upper
NNBT, 1-sided > control Start End 14.85 3.67 <0.001 6.86

Start Month 3 16.72 3.67 <0.001 8.73
Start Month 6 16.69 3.67 <0.001 8.71
Start Month 12 16.92 3.67 <0.001 8.94

NNBT, 2-sided ≠ control End Month 3 1.87 3.72 0.923 −6.95 10.69
End Month 6 1.85 3.72 0.926 −6.97 10.67
End Month 12 2.08 3.72 0.900 −6.74 10.90

STreSS, 1-sided > control Start End 10.38 4.62 0.042 0.34
Start Month 3 14.14 4.62 0.005 4.09
Start Month 6 16.68 4.62 0.001 6.64
Start Month 12 15.62 4.62 0.002 5.58

STreSS, 2-sided ≠ control End Month 3 3.76 4.78 0.772 −7.60 15.11
End Month 6 6.30 4.78 0.414 −5.06 17.65
End Month 12 5.24 4.78 0.558 −6.11 16.60

NNBT, Nacadia nature-based therapy; STreSS, Specialised Treatment for Severe Bodily Distress Syndromes.
a. The within-group comparison of treatment effect over time, using a particular time point as reference. Time point i is the reference point in time (control), to which each of the subsequent
time points (j) is compared. CI (confidence interval) is relating to the range around the calculated Mean Difference (j-i) value.
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Therefore, a larger sample size in combination with more groups
may have been required in the NNBT arm.33 In order to make an
estimate post hoc as to whether the NNBT treatment in groups
resulted in an intracluster effect, the intracluster correlation coeffi-
cient (ICC) was calculated on the change in the NNBT participants’
PGWBI scores (beforeminus after NNBT treatment) (ρ = 0.11). The
ICC estimate indicated a lower level of similarity within a group,
compared with between groups. One factor explaining the relatively
low ICC estimate may be the small number of participants within
each group in comparison with the relatively large number of
groups (clusters).

Research shows that ICC estimates vary a great deal in second-
ary care studies,33,34 and it is difficult to say when an ICC can be
considered minor. However, even a low ICC estimate may still
have a profound design effect, measured as the extent to which a
sample size ought to be inflated to accommodate for homogeneity
in the clustered data. Based on the post hoc estimate of the ICC
and the group size, the design effect was 1.52, leading to an effective
sample size of 26 participants for the NNBT treatment.35 Based on
the design effect, the required sample size should have been inflated
to 61 participants.

Since the research design did not account for clustering, a sub-
sequent clustered analysis would most likely be underpowered since
a group RCT requires more groups and much larger sample sizes
than an individual RCT.36 Since the NNBT treatment was consid-
ered to be mainly individual, a decision was made to base the stat-
istical analyses on the sample of individuals rather than to take the
more conservative approach of using the number of groups as a
sample.37 The research design and statistical analysis, therefore,
inflicts a limitation on the interpretation of the results in relation
to the potential cluster effect in NNBT.

When comparing treatments, there is always the question of
how to balance their differences so as to create a ‘fair’ trial
that does not favour either treatment. In the present case, we tried
to balance as many factors as possible, the most important one
being to add more hours to STreSS than is usually provided in
CBT. Since STreSS had already proven its efficacy in an RCT
study13 and CBT is the recommended approach to treating
stress-related illnesses in Denmark,5 we considered it a strong
match to NNBT.

In conclusion, the results contribute to the validation of the
present NNBT as a treatment equally effective as STreSS for
people with stress-related illnesses. NNBT and the garden design
may provide research-based guidelines for practitioners, therapists
and landscape architects who are working within the field of NBT
for people with stress-related illnesses.
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The Yellow Wallpaper by Charlotte Perkins Gilman: a gothic story of
postnatal psychosis

Sabina Dosani

When feminist activist Charlotte Perkins Gilman published her epistolary short story The YellowWallpaper in 1892, shemeant
it as a protest work. The story chronicles her postnatal psychosis and is highly critical of her treatment. Subversion begins
with her title, suggesting domestic design manuals, hinting at papering-over of cracks. Gilman’s eponymous wallpaper
becomes a character, stripped of agency. Things happen to it, a metaphor for an unwell woman’s passivity, while male
doctors enforce rest.

Confined to her nursery-bedroom for a ‘rest cure’, Gilman’s surreptitious diarist smuggles biographical horrors into a gothic
haunted-house story: ‘A colonial mansion, a hereditary estate, I would say a haunted house’. This genre allows metaphysical
explorations of the wallpaper-thin borderline between sanity and madness.

Incarceration in the attic, by physician-husband John, evokes the Grimms’ fairytale Rapunzel in the Tower; the yellow wall-
paper is a surrogate for Rapunzel’s coils of golden hair, which both trap and free her. It is reminiscent, too, of Charlotte
Brönte’s Bertha Mason. A key distinction is that Bertha Mason was voiceless; Gilman’s narrator claims her voice through her
diary, her namelessness a statement about the anonymity of motherhood.

Juxtaposing alienation with domesticity is characteristic of ‘homely gothic’, developed in the 19th century, a genre which
often features doubles and mirrors. Gilman’s narrator and wallpaper become doubles, mirroring each other’s fragmentation,
ultimately becoming one. Gilman fashions a nameless writer, banned from writing, writing about going mad, going mad as
she writes. Weir Mitchell is both the real psychiatrist who diagnosed Gilman with postnatal depression and prescribed his
‘rest cure’1 and the psychiatrist in Wallpaper: ‘John says if I don’t pick up any faster, he shall send me to Weir Mitchell’.
Mitchell’s rest cure itself becomes a work of gothic fiction, which can make for uncomfortable reading for a psychiatrist.

Her narrator is surrounded by men of science. John, ‘a physician of high standing, and one’s own husband’,2 and her brother,
‘also a physician, also of high standing’, are paternalistic and condescending. Ultimately, as the door closes on John, his wife’s
diary opens doors to understanding madness.

There is a formal parallel between the breakdown of Gilman’s story and her narrator’s mental breakdown. Written sections get
progressively shorter as postnatal psychosis and persecutory delusions take over. By the final ambiguous section, Gilman’s
narrator has both peeled off and become part of the titular wallpaper, engulfed by a domestic symbol, part of the pattern that
she writes ‘cannot be understood’. John has been locked out, his narrator-wife escaping the ownership of his medical gaze.

Death is unnamed at the end, although suicide is suggested in a description of wallpaper pattern, ‘when you follow the lame
uncertain curves for a little distance they suddenly commit suicide – plunge off at outrageous angles, destroy themselves in
unheard of contradictions’.3

Gilman’s concluding darkness is intensified by uncertainty over who is diarising if her narrator has killed herself. Who is left to
say she has to step over John? She evokes a voice beyond the grave, the possibility that her narrator is a ghost. This reminds
us of the potential horror of postnatal psychosis, that it can leave children motherless, their fathers widowed, ever haunted.

Copyright © The Royal College of Psychiatrists 2018
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