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Abstract

Recovery from surgery is a stressful experience for patients, both
physically and psychologically. Previous research has shown that in-
creased stress has effects on post-operative outcomes. Non-phar-
macological therapies, such as experiencing nature, may be potential
avenues to further improve patient care.

PubMed and Google Scholar were searched for the terms “nature,”
“plants,” “surgery,” “post-operative outcomes,” and “pain.”

There were very limited numbers of studies looking into the effect of
plants, nature, and art on post-operative outcomes. Those that did
exist were relatively low quality in design. Nevertheless, exposure to
plants was associated with a slightly reduced systolic blood pressure
and reduced self-reported stress levels and pain intensity. Similarly, a
retrospective study found that patients in rooms with views of nature
consumed less analgesia on days three to five post-operatively, and had
a slightly shorter hospital stay. Views of artwork were associated with
increased mobilization distance on day one post-operatively, but this
association disappeared from day two onwards. Some evidence exists
that nature and images of nature can improve pain tolerance in univer-
sity students, but this may not generalize well to the clinical population.

There is limited evidence to support the thesis that the view of plants,
nature, or art can improve post-operative outcomes. The papers
identified in this review were of low quality with limited statistical
power. However, enabling access to nature and art could be an ave-
nue for non-pharmacological improvement of patient outcomes, and
high-quality studies are warranted.

Background
Surgery creates multiple stress factors for patients and their bodies,
such as post-operative nausea and vomiting, anxiety, and pain. Re-
search has shown that increased stress factors have significant effects
on surgical outcomes and the patient’s ability to recover from the
procedure! These factors, especially pain, decrease mobilisation dis-
tance and frequency, resulting in increased occurrence of negative
post-operative outcomes.? However, the medications prescribed for
these stress factors all have potential adverse effects and can create
dependence and drug abuse.® Therefore, it would be of great ben-
efit to explore other, non-pharmacological options for post-opera-
tive pain.

Experiencing nature, such as via potted plants or a window view,
has been associated with positive physiological and psychological ef-
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fects and has been investigated in the past as an option for non-phar-
macological post-operative analgesia.*

Aims and methods

The aim of this review is to identify and appraise relevant literature
to evaluate the role of nature in post-operative outcomes, such as
analgesia usage or post-operative mobilisation distance. The articles
were selected from a search of Google Scholar and PubMed using the
search terms “nature,” “plants, post-operative outcomes,”
and “pain.”

»now » o«

surgery,

Plants as an adjunct to post-operative analgesia
Park et al.undertook a trial where patients were placed in identical
rooms post-operatively, with the exposure group’s rooms contain-
ing 12 plants.* This was reported to be a randomised controlled trial,
however the patients were placed in rooms based on which rooms
were available, therefore true randomisation was not performed. The
sample consisted exclusively of 90 patients post-haemorrhoidecto-
my in South Korea. The study found that the mean length of hospi-
talisation and level of analgesic intake were not significantly different
between the groups. They did find that systolic blood pressure was
significantly lower in the exposure group compared to the control.
However, this difference was only 3.77 mmHg; therefore, there may
not be a practical clinical difference. The patients measured their anx-
iety levels with the State-Trait Anxiety Inventory (STAI) scale, and the
exposure group had statistically significant results in that their anxiety
scores were lower than that of the patients in the control group on
the day of the surgery and on days one and two post-operatively.

Self-reported pain intensity was found to be significantly lower in
the exposure group on days one and two post-operatively. This dif-
ference was of 4.88 points and 6.19 points out of 100, on days one and
two respectively. During a questionnaire, 96% of the patients in the
exposure group indicated the most positive quality of the room they
were staying in were the plants, whereas the most positive quality of
the control rooms was reported to be the temperature (88%).

Voluntary comments were also collected from patients, and those
in the exposure group stated that the plants allowed them to relax
and feel less anxious, and that the plants contributed to building a
positive image of the hospital. The limitations of this study were its
exclusions, which were those over 60 years old, or with chronic con-
ditions such as diabetes, or a history of psychiatric conditions such as
depression. Additionally, the study relied on self-reported pain inten-
sity rather than more objective measures, adding to the limitations.
Unfortunately, due to the exclusion of a large part of the population
and self-reported pain intensity, the findings are unlikely to be gener-
alisable to a greater patient population.

Previous research by Park et al. has shown that pain sensitivity and
perception of pain were significantly lower when flowering and pot
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plants were present in a simulated hospital room, when compared to
the same room without any plants.® In this study, 90 female university
students were randomly assigned to one of three simulated rooms
containing either foliage and flowering plants, foliage plants only, or
no plants. A cold pressor test was performed, where the students
immersed their hand in 0°C water. The measurements were the du-
ration for which the students were able to hold their hand in the
water, self-reported pain scores, and electrodermal activity (EDA).
EDA is a measure of autonomic nervous system activity and is used
as an indicator of the user’s stress response. The study found that the
presence of plants resulted in increased tolerance time during the wa-
ter immersion test, lower self-reported pain scores, and lower EDA
responses when compared to those in the control group. Within the
exposure groups, those with flowering and foliage plants had a more
positive response in all measurements compared to those with only
foliage plants.

A randomised controlled trial by Vincent et al. examined the pain
tolerance via a cold pressor test of university students when viewing
images of nature when compared to a control group viewing a blank
screen.® The study also examined the differences in vital signs and
self-reported mood disturbance. The study randomly allocated a total
of 109 participants into four exposure groups, each viewing a different
image of nature. The protocol consisted of exposure to the chosen
image for a period of 15 minutes while vital signs were recorded, a
two-minute cold pressor test, and then a further 15-minute recov-
ery period. The study found that one of the images (called “mixed,”
featuring a meadow with tree leaves visible around the edges of the
image) produced significantly lower pain scores on the cold pressor
test compared to the control group. The study also found that anoth-
er one of the images (called “hazard,” featuring tall trees with some of
them falling to the ground) did not produce the diastolic blood pres-
sure elevation that the other exposure and comparison groups did.

When evaluating total mood disturbance, the study found that im-
age “hazard” produced a significantly higher score compared to all oth-
er groups, including the control group, suggesting that it was the most
effective in distraction from the pain. However, in further evaluation,
it was found that the image “hazard” received the lowest score in the
measurement of positive emotions, therefore, while distracting, it did
not result in positive emotions during the trial. The study limitations
were the exclusion of chronic illnesses and the study population being
exclusively university students. It should also be noted that it is likely
that there is a cultural component to how images are perceived, there-
fore affecting the ability to reproduce these results in all populations.”

A study by Ulrich et al. investigated the effect of passive viewing
of natural scenes on the post-operative recovery of patients after a
cholecystectomy.® This was a retrospective study where records of
patients between 1972 and 1981 who were assigned to rooms facing
the gardens and rooms facing the wall of the building were examined.
The patients were then matched for a garden and wall view based on
the inclusion criteria of smoking status, being obese or within normal
weight limits, sex, age, and floor level. A total of 46 patients were
identified, which were then grouped into 23 pairs. The investigation
parameters were the number of days of hospitalisation, amount and
strength of analgesia used, minor post-operative complications (e.g.
headache and nausea), and nursing notes relating to the patient’s con-
dition and course of recovery. During post-operative days two to five,
there was a statistically significant difference in the mean number of
analgesic doses taken by the tree group compared to the wall group,
which was lower in the tree group. There was no significant differ-
ence in the days before and after that period. There was no significant
difference between the groups in terms of minor post-operative com-
plications. A significant finding was that the tree group had shorter
post-operative hospital stays, at 796 days compared with 8.70 days
in the wall group, meaning there is almost a whole day’s difference
between the groups.

The main limitations of this study were the exclusions (over 70
years old and a history of “psychological disturbances” e.g. depression)
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and the fact that it was a retrospective study. This conclusion of this
study can also not be extended to all built views.

Plants as a potential source of infection and disease
A study by Summerbell et al. investigated the soil of potted plants
within hospital rooms for the presence of opportunistic fungal path-
ogens’? A high number of aerially transmissible and infectious mould
particles have already been shown to be present in hospitals due
to inadequately filtered outdoor air in hospitals!® Due to the risk of
exposure to immunocompromised patients, despite all technological
precautions such as air filtering, indoor plants have also been inves-
tigated as a potential source of fungal pathogens. Summerbell et al.
chose five indoor plants in the corridor of a hospital in Toronto, Can-
ada, for surface soil samples. Of the 1646 fungal isolates identified in
the soil, 141% were capable of infecting humans. The most common
human fungal isolate was Aspergillus fumigatus, a common cause of
opportunistic infections. The infectious propagules of Aspergillus fu-
migatus can spread via the air in large numbers when the soil of the
plant is disturbed. It is likely that a significant number of propagules
are released during watering. The results of this study suggest that
indoor plants may pose a risk to immunocompromised patients if a
link between plant pathogens and hospital outbreaks was identified.
An article by LaCharity et al. reviewed the research on the role of
flowers and plants in hospital acquired infections They found that
Pseudomonas aeruginosa, the most frequent causative organism associ-
ated with hospital infections, is one of the most commonly found or-
ganisms in potted plants. Another organism commonly isolated from
potted plants is Aspergillus fumigatus, which is a common cause of se-
vere illness in immunocompromised patients. VWhen genotyping was
performed, the strains were found to be genotypically distinct. This
article therefore suggests that the outbreaks were not caused by the
organisms from the plant soil and the infections did not have a single
common source. However, due to the conclusions being drawn from
a genotyping rather than a phenotyping study and the small sample
size (n=5), the findings are not sufficient to support their claims.

If not nature, then what?

In recognising the fact that many wards do not allow plants due to the
risk of infection, this review has gone on to identify the use of art as
an additional factor affecting post-operative outcomes.

A trial by Bowen et al. examined the effects of staff art on patient
mobilisation distance based on sequential allocation from their date
of admission.” Mobilisation had been found to be effective in decreas-
ing the occurrence of some negative post-operative outcomes.? The
study population included 90 patients post-cardiac surgery and ex-
cluded those who were required to be on bed rest. The groups were
separated into the staff art group, a hospital poster group, and empty
walls. The study found that there was a statistically significant differ-
ence in mobilisation distance on post-operative day one. The staff art
group walked a median of 370 feet (112.8 meters), whereas the hos-
pital poster and empty wall group walked a median of 270 feet (82.3
meters). There were no differences in the number of feet walked on
day two or the number of times the patients mobilised. The main
limitation of this study is the fact that it was not blinded.

Conclusion

The studies reviewed in this article do not have sufficient evidence
to support the theory that plants, nature, or images of nature have
an effect on pain perception. This is due to their sample size, quality
control, and population. One study correlated room view with de-
creased length of stay and reduced analgesia intake, but this study
was also of low quality. . That said, the potential risk is still high, and
therefore healthcare centres should continue to follow infection pre-
vention protocols. Lastly, there is some evidence of specific artwork
promoting mobilization, though this effect was only significant on day
one post-operatively. Art and plants in patient rooms may present a
relatively low-cost method for improving patient outcomes, but there
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is limited robust evidence. Nevertheless, further investigation is war-
ranted as a facet of holistic patient care beyond pharmacotherapy.
Future research should focus on randomised controlled trials of room
views, wall art, and potted plants in ward rooms and their effects on
post-operative outcomes for various surgeries.
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