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Abstract: The incidence of cancer cases is increasing worldwide, and chemotherapy is often necessary
as part of the treatment for many of these cases. Nature-based interventions have been shown to
offer potential benefits for human well-being. Objective: This study aims to investigate the outcome
of nature images on clinical symptom management related to chemotherapy. Methods: A random-
ized clinical trial was conducted in an outpatient cancer unit of a private hospital in Brazil, with
173 participants over the age of 18 who were undergoing chemotherapy and had signed an informed
consent form. The intervention consisted of the presentation of a 12-min video featuring nature
images categorized under the themes of Tranquility, Beauty, Emotions Up, or Miscellany. Images
were sourced from the e-Nature Positive Emotions Photography Database (e-NatPOEM), a pub-
licly available collection of affectively rated images. Sociodemographic and clinical data, as well
as the participants’ connection to nature, were investigated. The Positive Affect/Negative Affect
Scale (PANAS) and the Edmonton Symptom Assessment System (ESAS) were applied pre- and
post-intervention. Results: Data showed very strong evidence of a reduction in negative affect for the
intervention group (p < 0.001) and moderate evidence for the control group (p = 0.034). There was
also a significant reduction in the intervention group for pain (p < 0.001), tiredness (p = 0.002), sadness
(p < 0.001), anxiety (p < 0.001), and appetite (p = 0.001). The Beauty video had the best performance,
while the Tranquility video showed no significant improvement in any of the symptoms evaluated.
These findings suggest that images of nature may be a valuable tool to help control clinical and
psychological symptoms in cancer patients undergoing chemotherapy.

Keywords: nature-based therapy; complementary therapies; emotions; affect; signs and symptoms;
nature; photography; integrative oncology

1. Introduction

An estimated 19.3 million new cancer cases occurred worldwide in 2020, according
to data from the World Health Organization and the American Cancer Society [1]. Cancer
is a global public health problem with a significant clinical, social, and economic impact,
resulting in high disability-adjusted life years compared to other diseases. The incidence,
prevalence, and mortality of cancer are expected to increase over the next 40 years [1,2].
In 2020, a total of 18 million new cases were diagnosed, with lung, breast, and prostate
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cancer being the most common types. However, cancer rates vary widely among and
within countries, depending on economic development and associated social and lifestyle
factors [3]. While cancer treatments have made significant advancements in recent decades,
including immunotherapy, precision medicine, chemotherapy, surgery, and radiotherapy,
there is still much work to be done to improve outcomes for patients globally [4,5].

Cancer patients often experience negative emotions at diagnosis and throughout
treatment [6]. In clinical practice, patients express fears, sadness, anguish, and anxiety due
to the uncertainty of their prognosis [7]. During chemotherapy, patients require support to
manage pain, weakness/fatigue, ominous feelings, mood changes, fear of cancer spreading,
and death. These physiological and psychological symptoms can interfere with treatment
adherence, underscoring the need for effective symptom management. In addition to
medication administration, non-pharmacological interventions and light care technologies
should be part of the therapeutic arsenal [8]. The hospital environment where patients
receive treatment is also important.

Since Florence Nightingale, there has been a strong emphasis on creating restorative
environments in hospitals. Florence recognized the importance of patients being able to see
the sky and sunlight through a window, even if nothing else was possible, stating that such
measures were of prime importance for patient recovery [9].

A window with a view of a natural landscape has been identified as a potential adjunct
in the recovery of surgical patients, resulting in reduced analgesic consumption and shorter
hospital stays [10]. However, most hospital constructions in urban contexts do not always
provide such a view. This limitation has driven researchers’ interest in developing other
forms of contact with natural elements that can bring some degree of well-being to patients
during hospitalization and treatment, including the use of photographs and videos as a
means of indirect interaction with nature [11].

The growing literature on nature-based interventions in various health settings sug-
gests their potential to alleviate disease-related tension and positively impact patients.
However, little is known about the role of human-nature interactions in patients’ health and
illness experiences and whether nature contributes to recovery, health, and well-being from
their perspective [12]. Researchers that use landscape photos and natural environment
films as mediating elements to create a restorative environment indicate the potential for
psychophysiological alterations and stress relief [13].

A review study has shown that cancer patients appreciate direct contact with nature
and benefit from the opportunities of this connection, experiencing consequent tension
relief (related to the diagnosis) and feeling aesthetically enriched by nature through the
appreciation of its beauty, peace, tranquility, and solitude [12]. Although images of nature
were not included in this review, it strengthens the hypothesis that contemplating them
can be a valuable resource for patients undergoing chemotherapy.

In this study, we evaluated the therapeutic potential of viewing images of nature on
the cancer patients’ positive/negative affect and clinical symptoms related to chemotherapy.
For the assessments, we employed the Positive Affect/Negative Affect Scale (PANAS) [14]
and the Edmonton Symptom Assessment System (ESAS) [15]. The nature images were
obtained from the e-Nature Positive Emotions Photography Database (e-NatPOEM) [16].
The study included a total of 173 participants.

2. Materials and Methods
2.1. Study Design and Population

This randomized clinical trial was conducted in an outpatient care unit for cancer
patients at an extra-large private general hospital located in the southern part of Sao Paulo,
Brazil. All participants provided written informed consent. The study was approved
by the Institutional Research Ethics Review Board in accordance with the Declaration of
Helsinki and was registered with ClinicalTrials.gov Identifier: NCT03518255 (accessed
on 3 May 2023).

ClinicalTrials.gov
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The inclusion criteria comprised patients of both sexes, over 18 years old, with pre-
served clinical conditions and communication functions that allowed them to participate
in the study. They were undergoing infusion chemotherapy for any type of cancer. Ex-
clusion criteria comprised patients who received immunotherapy infusion, individuals
with visual impairment, and those who experienced any side effects or deterioration in
clinical condition (e.g., excessive sleepiness, fatigue, cognitive limitations) during the
interview/intervention period.

Since antiemetic medications and certain pain control drugs can affect patients’ psy-
chological state, the control and intervention groups received a similar drug protocol. The
institution conducting this study is certified by the American Society of Clinical Oncology
(ASCO) [17] and strictly adheres to well-defined protocols that undergo regular review by
the clinical staff. Regarding clinical protocol for all participants, each patient underwent
evaluation, and antiemetic prophylaxis was prescribed before initiating chemotherapy
sessions. The selection of antiemetics was based on the emetic risk associated with the
chemotherapy drugs, as well as patient-specific factors. High therapeutic index antiemet-
ics included 1st generation 5-HT3 antagonists (such as Ondansetron and Granisetron),
2nd generation antagonists (such as palonosetron), corticosteroids, and neurokinin-1 re-
ceptor (NK1-R) antagonists (such as Aprepitant and Fosaprepitant). In cases where cor-
ticosteroids were contraindicated, low therapeutic index agents like metoclopramide,
phenothiazines, and benzodiazepines were utilized.

2.2. Randomization and Sample Size

The potential participants were selected from a weekly list of patients scheduled for
chemotherapy sessions in the upcoming week. Invitation e-mails were sent to the patients,
and those who provided informed consent were included in the screening process.

From 22 August 2018 to 13 March 2020, 265 patients underwent screening for eligibility
in the study. Among them, 35 were ineligible as they did not meet the inclusion criteria
(incomplete chemotherapy sessions, undergoing immunotherapy, non-oncologic diagnosis,
or inadequate clinical conditions). Additionally, 54 patients declined to participate, and
one patient was isolated due to contact precaution procedures. The remaining 175 patients
were randomly assigned to one of five groups: the Control group, intervention Beauty
group, intervention Emotions Up group, intervention Miscellany group, and intervention
Tranquility group. The randomization process was conducted using the Randomizer [18]
software. Following randomization, two patients (one from the Control group and one
from the Tranquility group) withdrew from the study due to symptoms experienced during
the chemotherapy session, such as drowsiness and nausea. As a result, the study included
a total of 173 participants. The complete flow diagram of the study participants is provided
in Figure 1.

We hypothesized that the intervention group, exposed to images of nature, will
experience a clinically significant improvement in positive affect and an 80% reduction
in negative affect and chemotherapy-related symptoms/adverse events, compared to
the control group. To detect a significant difference with 80% power at a 0.05 level of
significance (two-sided), we calculated a sample size of at least 30 patients per group.



Int. J. Environ. Res. Public Health 2023, 20, 6555 4 of 16
Int. J. Environ. Res. Public Health 2023, 20, x  4 of 17 
 

 

 
Figure 1. Study flowchart of included and excluded patients. 

We hypothesized that the intervention group, exposed to images of nature, will 
experience a clinically significant improvement in positive affect and an 80% reduction in 
negative affect and chemotherapy-related symptoms/adverse events, compared to the 

Figure 1. Study flowchart of included and excluded patients.

2.3. Data Sources and Measures

Participants completed a questionnaire that assessed their sociodemographic and
clinical variables, including their sex, age, location (state, city, country), marital status,
education, profession, urban/rural background, intentional relationship with nature, di-
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agnosis, chemotherapy session, time of diagnosis, and their estimated treatment time for
sample characterization.

To evaluate the affective aspect of the participants’ relationship with the environment,
the Connectedness to Nature Scale (CNS) was used. The CNS consists of 14 items, such
as “I think of nature as a community of which I am a part” and “My personal well-being
is independent of the well-being of nature”. Participants rated their agreement on a scale
ranging from 1 (I totally disagree) to 5 (I totally agree). This instrument was translated and
validated in Brazil and has demonstrated to be a psychometrically adequate measure to
assess the general factor of connection with nature in our environment [19].

The Positive Affect/Negative Affect Scale (PANAS) and the Edmonton Symptom
Assessment System (ESAS) were administered pre-and post-intervention to all intervention
and control groups to assess the primary outcomes. The PANAS consists of 20 items that
describe feelings and emotions and assess a person’s positive and negative traits using a
5-point scale (1 = “very slightly or not at all”; 5 = “extremely”). Higher scores on Positive
Affect indicate greater intensity of positive emotions, and higher scores on Negative Affect
indicate greater intensity of negative emotions [14]. This questionnaire was validated in
Brazil and presents adequate psychometric properties [20].

The Edmonton Symptom Assessment System (ESAS) addresses ten common symp-
toms: pain, tiredness, nausea, depression, anxiety, drowsiness, appetite, well-being, sleep,
and shortness of breath. The severity at the time of assessment of each symptom is
rated from 0 to 10 on a numerical scale; with 0 meaning that the symptom is absent and
10 that it is the worst possible severity. For all items, the higher the score, the worse the
symptoms [15]. ESAS is considered a reliable and valid instrument for use in Brazil to
assess symptoms in advanced cancer patients [19].

Assessments from the intervention and control groups were collected as follows:
participants filled out pre-questionnaires before the session and post-questionnaires after a
20-min interval.

2.4. Intervention

The control group did not receive any media or other material. In the intervention
group, following the initiation of the chemotherapy infusion procedure, a research team
member provided a tablet (9.7 inches, 2048 × 1536 pixels) exclusively designated for the
study and with the other functions restricted. The participant watched a 12-min video on
the tablet in a private and comfortable environment, primarily within the room/bed where
chemotherapy was administered.

The video watched by the participant was randomly selected from four different
options: Beauty, Emotions Up, Tranquility, and Miscellany. Each video consisted of
60 images pre-selected from the e-NatPOEM database [16], which were randomly pre-
sented in a slideshow format. Randomizations were performed using Randomizer [18]
software. The e-NatPOEM provides 400+ high-quality nature images, each with corre-
sponding valence and arousal ratings, and semantical classification into the following
categories—beauty, peace/tranquility, positive states, miscellaneous, and negative states.
The validation procedures for this database are described in detail in [16].

The 240 distinct images (60 for each video) were pre-selected from the e-NatPOEM
according to the criteria below. The corresponding images can be found in Supplementary
Materials Datasets S1–S4.

1. Beauty: related to awe/fascination. Includes white and colorful birds, insects, flowers,
and landscapes. Valence range: 6.9–7.8; Arousal range: 3.1–4.2.

2. Emotions Up: related to joy and liveliness. Includes water, pale birds, colorful birds,
sky, insects, and sea. Valence range: 5.8–8.0; Arousal range: 3.3–5.6.

3. Tranquility: related to peace and calm. Includes water, sky, and sea. Valence range:
6.6–8.0; Arousal range: 2.8–4.2.

4. Miscellany: includes water, trees, white birds, colorful birds, sky, flowers, insects, and
landscapes. Valence range: 5.3–7.5; Arousal range: 3.0–6.1.
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It is worth emphasizing that both groups received identical standards of care and
treatment throughout the study, adhering to the criteria set by the Joint Commission
International [21] and Magnet Recognition Program [22].

2.5. Statistical Analysis

The calculation of the Connectedness to Nature Scale followed the recommended
procedure outlined in a previous study that evaluated the psychometric properties of the
Brazilian version [19]. This involved summing the scores of the first thirteen items and
reversing the ratings for items 4 and 7. The total score ranged from 13 to 65, with higher
scores indicating a stronger connection to nature.

Variables were described in total and by groups using absolute frequencies and per-
centages for qualitative variables, and means, standard deviations, and minimum and
maximum values for quantitative variables. Changes in symptoms on the Edmonton Scale
were described by individual profile graphs.

To compare between groups and timepoints, we used the generalized estimation
equation models [23], which consider the negative binomial distribution for Edmonton
symptoms and the gamma distribution for positive and negative aspects. The link function
was logarithmic, and the results of the models were presented as estimated mean values,
with 95% confidence intervals (95% CI), and p-values for moment or group comparisons,
which were corrected using the sequential Bonferroni method.

To evaluate the relationship between the Connectedness to Nature Scale and changes
in positive and negative affect over timepoints, we used generalized linear models with
a quasi-likelihood distribution, in order to adequately fit positive and negative changes,
without normal distribution.

3. Results
3.1. Participant Characterization

We analyzed data from 173 individuals: 32 in the Control group (18.5%), 33 in the
Miscellaneous group (19.1%), 39 in the Tranquility group (22.5%), 33 in the Emotions Up
group (19.1%), and 36 in the Beauty group (20.8%). Overall, 81.5% of the sample received
some intervention. Most participants were from Brazil (93.6%), born and currently living
in urban areas (94.2% and 84.4%, respectively). Participants’ characteristics are presented
in Table 1.

Table 1. Participants’ demographic characteristics.

Total Control Miscellany Tranquility Emotions Up Beauty
173 32 33 39 33 36

Age (years):
mean (standard deviation) 57 (14) 56 (14) 56 (16) 57 (12) 61 (14) 56 (16)

minimum—maximum 22–90 33–86 30–87 23–78 33–79 22–90
Sex—n (%)

Female 98 (56.6) 18 (56.3) 22 (66.7) 22 (56.4) 17 (51.5) 19 (52.8)
Male 75 (43.4) 14 (43.8) 11 (33.3) 17 (43.6) 16 (48.5) 17 (47.2)

Nationality—n (%)
Brasil 162 (93.6) 27 (84.4) 32 (97.0) 39 (100.0) 33(100.0) 31 (86.1)

Others * 11 (6.6) 5 (15.5) 1 (3.0) 0 (0.0) 0 (0.0) 5 (15.2)
Marital status—n (%)

Single 17 (9.8) 3 (9.4) 6 (18.2) 1 (2.6) 3 (9.1) 4 (11.1)
Married/with partner 127 (73.4) 22 (68.8) 23 (69.7) 31 (79.5) 23 (69.7) 28 (77.8)

Divorced 24 (13.9) 7 (21.9) 4 (12.1) 6 (15.4) 5 (15.2) 2 (5.6)
Widowed 5 (2.9) 0 (0.0) 0 (0.0) 1 (2.6) 2 (6.1) 2 (5.6)

Education—n (%)
Primary school 3 (1.8) 2 (6.2) 0 (0.0) 0 (0.0) 0 (0.0) 1 (2.8)



Int. J. Environ. Res. Public Health 2023, 20, 6555 7 of 16

Table 1. Cont.

Total Control Miscellany Tranquility Emotions Up Beauty
173 32 33 39 33 36

High school 18 (10.4) 2 (6.3) 4 (12.1) 4 (10.3) 2 (6.1) 6 (16.7)
Graduation 92 (53.2) 17 (53.1) 14 (42.4) 23 (59.0) 19 (57.6) 19 (52.8)

Postgraduate 60 (34.7) 11 (34.4) 15 (45.5) 12 (30.8) 12 (36.3) 10 (27.8)
Born in—n (%)

Rural areas 10 (5.8) 4 (12.5) 0 (0.0) 3 (7.7) 3 (9.1) 0 (0.0)
Urban areas 163 (94.2) 28 (87.5) 33 (100.0) 36 (92.3) 30 (90.9) 36(100.0)

Background living area—n (%)
Urban 146 (84.4) 26 (81.3) 31 (93.9) 33 (84.6) 27 (81.8) 29 (80.6)
Both 25 (14.5) 5 (15.6) 2 (6.1) 5 (12.8) 6 (18.2) 7 (19.4)
Rural 2 (1.2) 1 (3.1) 0 (0.0) 1 (2.6) 0 (0.0) 0 (0.0)

Frequency of intentional contact
with nature—n (%)

Daily 71 (41.0) 17 (53.1) 13 (39.4) 12 (30.8) 13 (39.4) 16 (44.4)
5–6 days/week 2 (1.2) 0 (0.0) 0 (0.0) 2 (5.1) 0 (0.0) 0 (0.0)
3–4 days/week 14 (8.1) 1 (3.1) 5 (15.2) 5 (12.8) 1 (3.0) 2 (5.6)
1–2 days/week 35 (20.2) 4 (12.5) 7 (21.2) 8 (20.5) 8 (24.2) 8 (22.2)

Fortnightly 16 (9.2) 4 (12.5) 3 (9.1) 4 (10.3) 3 (9.1) 2 (5.6)
Monthly 24 (13.9) 6 (18.8) 4 (12.1) 5 (12.8) 5 (15.2) 4 (11.1)

Yearly 11 (6.4) 0 (0.0) 1 (3.0) 3 (7.7) 3 (9.1) 4 (11.1)

* Others: Bolivia (2), Argentina (1), Spain (1), United States (1), Netherlands (1), Panama (1), Paraguay (1), Peru
(1), Portugal (1) and Sweden (1).

The mean age was 57 years, ranging from 22 to 90 years. The distribution by sex was
56.6% female, and the most frequent marital status was married. Regarding education level,
48.6% had completed undergraduate studies, and 33.5% had completed graduate studies.

Intentional contact with nature was reported as daily by 41% of participants, with
6.4% reporting just once a year. The Nature Connection Scale had a concentration in higher
scale values, indicating a general high nature connection among participants.

A wide range of diagnoses was observed, with the most frequent being digestive
system cancer (27.8%), followed by hematologic (21.0%) and reproductive system (20.9%)
cancer. The current chemotherapy session number was an average of ten. The chemother-
apy session at the time of the study was reported as the first for 41.0% of the participants,
while the others were on average in their tenth session.

Regarding the time since diagnosis, 25.4% reported knowing about the disease between
3 and 6 months ago, as well as between 1 and 5 years ago. The estimated treatment time
exceeded three months for more than 90% of the participants (Table 2).

Table 2. Characteristics of chemotherapy treatment.

Total Control Miscellany Tranquility Emotions Up Beauty
173 32 33 39 33 36

1st chemotherapy session in life—n (%)
No 102 (59.0) 18 (56.3) 20 (60.6) 26 (66.7) 20 (60.6) 18 (50.0)
Yes 71 (41.0) 14 (43.8) 13 (39.4) 13 (33.3) 13 (39.4) 18 (50.0)

Time since diagnosis—n (%)
Less than 1 month 15 (8.7) 4 (12.5) 0 (0.0) 4 (10.3) 3 (9.1) 4 (11.1)

1–2 months 34 (19.7) 7 (21.9) 6 (18.2) 8 (20.5) 6 (18.2) 7 (19.4)
3–6 months 44 (25.4) 5 (15.6) 10 (30.3) 8 (20.5) 10 (30.3) 11 (30.6)

6 months-1 year 21 (12.1) 3 (9.4) 5 (15.2) 5 (12.8) 4 (12.1) 4 (11.1)
1–5 years 44 (25.4) 10 (31.3) 8 (24.2) 9 (23.1) 9 (27.3) 8 (22.2)

More than 5 years 15 (8.7) 3 (9.4) 4 (12.1) 5 (12.8) 1 (3.0) 2 (5.6)
Estimated duration of treatment—n (%)

Less than 1 month 3 (1.7) 1 (3.1) 2 (6.1) 0 (0.0) 0 (0.0) 0 (0.0)
1–2 months 11 (6.4) 1 (3.1) 0 (0.0) 4 (10.3) 2 (6.1) 4 (11.1)
3–6 months 44 (25.4) 11 (34.4) 7 (21.2) 9 (23.1) 7 (21.2) 10 (27.8)

6 months-1 year 52 (30.1) 8 (25.0) 11 (33.3) 9 (23.1) 12 (36.4) 12 (33.3)
1–5 years 43 (24.9) 7 (21.9) 9 (27.3) 11 (28.2) 9 (27.3) 7 (19.4)

More than 5 years 20 (11.6) 4 (12.5) 4 (12.1) 6 (15.4) 3 (9.1) 3 (8.3)
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3.2. Positive and Negative Affect

We compared the intervention groups and control group regarding negative affect at
pre- and post-moments, and identified a significant reduction in all groups, including the
control group (Table 3). Feeling afraid, nervous, distressed, restless, and upset were the
negative affects that were most altered, with an improvement ranging from 16 to 30 points
between pre- and post-moments.

Table 3. PANAS negative and positive aspects comparisons between pre- and post-intervention
moments and groups.

Pre-Intervention Post-Intervention p-Value
Pre vs. Post Intervention *Estimated Mean (CI 95%) Estimated Mean (CI 95%)

Negative aspects
Intervention 17.15 (16.01; 18.38) 14.45 (13.42; 15.56) <0.001

Control 16.30 (13.95; 19.06) 14.96 (12.89; 17.36) 0.034
p-value (Groups) 0.553 0.688
Negative aspects

Beauty 16.86 (14.60; 19.47) 13.90 (11.96; 16.17) 0.017
Emotions Up 17.24 (14.81; 20.08) 14.52 (12.48; 16.88) 0.013
Tranquility 16.97 (14.96; 19.24) 14.98 (13.02; 17.23) 0.038
Miscellany 17.61 (15.45; 20.07) 14.36 (12.39; 16.65) <0.001

Control 16.30 (13.95; 19.06) 14.96 (12.89; 17.36) 0.034
p-value (Groups) 0.963 0.953
Positive aspects

Intervention 33.88 (32.76; 35.05) 34.16 (32.80; 35.58) 0.620
Control 34.01 (31.76; 36.43) 32.92 (30.25; 35.82) 0.189

p-value (Groups) 0.924 0.433
Positive aspects

Beauty 34.00 (31.87; 36.27) 35.49 (32.81; 38.39) 0.268
Emotions Up 35.94 (33.61; 38.43) 35.61 (32.70; 38.77) 0.763
Tranquility 31.89 (29.75; 34.19) 32.46 (30.32; 34.75) 0.458
Miscellany 34.06 (32.04; 36.21) 33.27 (30.40; 36.42) 0.499

Control 34.01 (31.76; 36.43) 32.92 (30.25; 35.82) 0.189
p-value (Groups) 0.203 0.322

* Significant p-values (<0.05) are identified in bold.

The largest reduction, as indicated by estimated mean values and graphs, was ob-
served in the Miscellany group (Figure 2). When considering positive affect, there was no
evidence of significant changes between pre- and post-intervention, nor were there any
differences between groups.

3.3. Edmonton Symptom Assessment System (ESAS)

We compared the intervention and control groups regarding symptoms at pre- and
post-intervention moments and identified a reduction in the intensity of most symptoms
(Table 4).

Table 4. Symptoms evaluated by the ESAS: comparisons between pre- and post-intervention moments
and groups.

Pre-Intervention Post-Intervention p-Value
Pre vs. Post Intervention *Estimated Mean (CI 95%) * Estimated Mean (CI 95%)

Pain
Intervention 0.97 (0.72; 1.31) 0.66 (0.46; 0.95) <0.001

Control 1.13 (0.76; 1.68) 0.88 (0.50; 1.53) 0.258
p-value (Groups) 0.574 0.433

Tiredness
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Table 4. Cont.

Pre-Intervention Post-Intervention p-Value
Pre vs. Post Intervention *Estimated Mean (CI 95%) * Estimated Mean (CI 95%)

Intervention 2.82 (2.41; 3.29) 2.26 (1.88; 2.73) 0.002
Control 3.59 (2.71; 4.77) 3.03 (2.19; 4.20) 0.086

p-value (Groups) 0.169 0.160
Nausea

Intervention 0.75 (0.52; 1.08) 0.60 (0.40; 0.90) 0.157
Control 1.41 (0.80; 2.48) 1.13 (0.58; 2.20) 0.297

p-value (Groups) 0.128 0.196
Depression

Intervention 1.90 (1.51; 2.40) 1.32 (1.00; 1.74) 0.003
Control 1.91 (1.21; 3.01) 1.34 (0.84; 2.15) 0.139

p-value (Groups) 0.991 0.947
Anxiety,

Intervention 3.01 (2.56; 3.55) 2.12 (1.72; 2.62) <0.001
Control 3.06 (2.23; 4.20) 2.41 (1.68; 3.45) 0.046

p-value (Groups) 0.930 0.566
Drowsiness
Intervention 2.88 (2.46; 3.38) 2.96 (2.53; 3.46) 0.738

Control 3.47 (2.55; 4.71) 3.50 (2.60; 4.72) 0.931
p-value (Groups) 0.319 0.352

Appetite
Intervention 3.45 (2.99; 3.97) 2.72 (2.30; 3.23) 0.001

Control 3.75 (2.80; 5.02) 3.22 (2.32; 4.47) 0.220
p-value (Groups) 0.619 0.400

Wellbeing
Intervention 3.30 (2.90; 3.75) 2.91 (2.50; 3.38) 0.054

Control 4.13 (3.22; 5.28) 3.63 (2.74; 4.80) 0.365
p-value (Groups) 0.142 0.204

Shortness of breath
Intervention 0.74 (0.48; 1.14) 0.52 (0.32; 0.84) 0.050

Control 0.59 (0.21; 1.71) 0.41 (0.13; 1.23) 0.579
p-value (Groups) 0.690 0.671
Sleep disturbance

Intervention 2.86 (2.46; 3.32) 2.80 (2.40; 3.27) 0.753
Control 4.03 (3.14; 5.18) 3.41 (2.51; 4.62) 0.171

p-value (Groups) 0.036 0.291

* Significant p-values (<0.05) are identified in bold.

When considering pain, fatigue, sadness, anxiety, and appetite, there is evidence
of significant improvement in symptoms across the entire intervention group. When
evaluating the groups separately by an intervention video (Tables 5 and 6), we observed
an improvement in pain, fatigue, sadness, anxiety, appetite, well-being, and shortness
of breath, which varied according to the content of each video (Table 7). For nausea,
drowsiness, and sleep, we did not obtain evidence of a significant reduction between the
moments for any of the groups.
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Table 5. Symptoms evaluated by the ESAS: comparisons between moments and groups, specifying
interventions—1st part.

Pre-Intervention Post-Intervention p-Value
Pre vs. Post Intervention *Estimated Mean (CI 95%) Estimated Mean (CI 95%)

Pain
Beauty 0.69 (0.35; 1.37) 0.38 (0.11; 1.26) 0.001

Emotions Up 1.15 (0.67; 1.99) 0.76 (0.37; 1.57) 0.035
Tranquility 1.18 (0.67; 2.08) 0.79 (0.46; 1.36) 0.063
Miscellany 0.85 (0.47; 1.53) 0.70 (0.35; 1.39) 0.393

Control 1.13 (0.76; 1.68) 0.88 (0.50; 1.53) 0.258
p-value (Groups) 0.612 0.616

Tiredness
Beauty 1.92 (1.24; 2.95) 1.92 (1.29; 2.85) >0.99

Emotions Up 3.12 (2.34; 4.16) 2.15 (1.44; 3.22) 0.003
Tranquility 2.95 (2.28; 3.81) 2.82 (2.06; 3.86) 0.713
Miscellany 3.33 (2.47; 4.49) 2.09 (1.42; 3.09) <0.001

Control 3.59 (2.71; 4.77) 3.03 (2.19; 4.20) 0.086
p-value (Groups) 0.085 0.315

Nausea
Beauty 0.42 (0.20; 0.88) 0.36 (0.14; 0.96) 0.682

Emotions Up 0.94 (0.45; 1.96) 0.58 (0.23; 1.42) 0.057
Tranquility 0.72 (0.35; 1.49) 0.87 (0.44; 1.72) 0.543
Miscellany 0.97 (0.53; 1.77) 0.58 (0.29; 1.14) 0.071

Control 1.41 (0.80; 2.48) 1.13 (0.58; 2.20) 0.297
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Table 5. Cont.

Pre-Intervention Post-Intervention p-Value
Pre vs. Post Intervention *Estimated Mean (CI 95%) Estimated Mean (CI 95%)

p-value (Groups) 0.115 0.353
Depression

Beauty 2.08 (1.31; 3.32) 0.94 (0.45; 1.97) 0.031
Emotions Up 1.61 (0.87; 2.96) 1.33 (0.78; 2.28) 0.328
Tranquility 1.85 (1.22; 2.79) 1.87 (1.22; 2.88) 0.941
Miscellany 2.06 (1.41; 3.02) 1.06 (0.60; 1.89) 0.002

Control 1.91 (1.21; 3.01) 1.34 (0.84; 2.15) 0.139
p-value (Groups) 0.956 0.473

Anxiety
Beauty 2.94 (2.08; 4.17) 1.61 (0.95; 2.74) 0.006

Emotions Up 2.85 (1.99; 4.08) 2.06 (1.37; 3.09) 0.043
Tranquility 2.85 (2.08; 3.89) 2.54 (1.84; 3.51) 0.459
Miscellany 3.45 (2.61; 4.58) 2.24 (1.41; 3.57) 0.003

Control 3.06 (2.23; 4.20) 2.41 (1.68; 3.45) 0.046
p-value (Groups) 0.902 0.596

* Significant p-values (<0.05) are identified in bold.

Table 6. Symptoms evaluated by the ESAS: comparisons between moments and groups, specifying
interventions—2nd part.

Pre-Intervention Post-Intervention p-Value
Pre vs. Post Intervention *Estimated Mean (CI 95%) * Estimated Mean (CI 95%)

Drownsiness
Beauty 2.78 (1.98; 3.89) 2.83 (2.07; 3.88) 0.883

Emotions Up 2.48 (1.73; 3.58) 2.58 (1.74; 3.80) 0.807
Tranquility 3.08 (2.38; 3.98) 3.33 (2.55; 4.36) 0.613
Miscellany 3.15 (2.27; 4.38) 3.03 (2.23; 4.12) 0.831

Control 3.47 (2.55; 4.71) 3.50 (2.60; 4.72) 0.931
p-value (Groups) 0.681 0.702

Appetite
Beauty 2.83 (2.02; 3.98) 2.42 (1.62; 3.60) 0.231

Emotions Up 3.58 (2.74; 4.67) 2.33 (1.60; 3.40) 0.006
Tranquility 4.15 (3.31; 5.22) 3.56 (2.73; 4.65) 0.142
Miscellany 3.15 (2.32; 4.29) 2.45 (1.75; 3.44) 0.158

Control 3.75 (2.80; 5.02) 3.22 (2.32; 4.47) 0.220
p-value (Groups) 0.354 0.248

Wellbeing
Beauty 3.11 (2.35; 4.12) 2.22 (1.58; 3.13) 0.024

Emotions Up 3.76 (2.94; 4.81) 3.30 (2.47; 4.42) 0.233
Tranquility 3.38 (2.70; 4.25) 3.26 (2.54; 4.18) 0.758
Miscellany 2.94 (2.27; 3.81) 2.85 (2.06; 3.94) 0.821

Control 4.13 (3.22; 5.28) 3.63 (2.74; 4.80) 0.365
p-value (Groups) 0.364 0.176

Shortness of breath
Beauty 0.50 (0.21; 1.17) 0.22 (0.06; 0.78) 0.038

Emotions Up 1.30 (0.64; 2.65) 1.09 (0.53; 2.25) 0.432
Tranquility 0.54 (0.21; 1.35) 0.49 (0.19; 1.24) 0.793
Miscellany 0.67 (0.25; 1.81) 0.30 (0.11; 0.87) 0.200

Control 0.59 (0.21; 1.71) 0.41 (0.13; 1.23) 0.579
p-value (Groups) 0.641 0.321
Sleep disturbance

Beauty 2.28 (1.63; 3.18) 2.83 (2.04; 3.93) 0.108
Emotions Up 2.48 (1.78; 3.46) 2.33 (1.62; 3.37) 0.618
Tranquility 3.38 (2.57; 4.45) 3.10 (2.39; 4.03) 0.342
Miscellany 3.24 (2.53; 4.16) 2.88 (2.14; 3.86) 0.436

Control 4.03 (3.14; 5.18) 3.41 (2.51; 4.62) 0.171
p-value (Groups) 0.040 0.581

* Significant p-values (<0.05) are identified in bold.
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Table 7. Summary of clinical improvement observed in each group.

Group Clinical Improvement

Beauty Pain, Depression, Anxiety, Well-being, Shortness of breath
Emotions Up Tiredness, Depression, Anxiety
Tranquility Pain, Tiredness, Anxiety, Appetite
Miscellany No significant improvement

Control Anxiety

4. Discussion

The present study assessed the therapeutic potential of nature image viewing in
terms of its impact on cancer patients’ positive and negative affect, as well as the clinical
symptoms associated with chemotherapy.

Anxiety is one of the most prevalent mood states during cancer treatment, related
to the diagnosis and treatment itself, fear of metastasis, the unpredictability of physical
suffering, and the future. In comparison to the general population, cancer patients exhibit
lower levels of positive emotions, as evaluated by PANAS. However, there is no significant
difference in the prevalence of negative emotions, indicating similarity in negative emo-
tional experiences [24]. The psychological distress of cancer patients seems to be mainly
caused by low levels of positive affect. The prevalence of emotional distress in cancer
patients varies from 35% to 55% [25], highlighting the need for interventions that promote
the enhancement or maintenance of positive affect during treatment.

The PANAS scores for positive affect, as evaluated in our study, were approximately
25% higher both before and after the intervention, compared to patients with advanced can-
cer, or even the general population [25]. This may partly explain the absence of significant
changes in positive affect. Other factors may have influenced this, such as confidence in the
healthcare team and the institution where chemotherapy was performed, which is highly
rated in international rankings in terms of quality of care. The fact that half of the sample
was undergoing the beginning of treatment may have resulted in greater optimism. The
PANAS scores for negative affect, as assessed in our study, were 17.15 for the intervention
group and 16.30 for the control group in pre-intervention, which is similar to the scores
observed in patients with advanced cancer (17.6) [25]. Although positive affect plays an
important role in psychological distress, it has been observed that interventions with this
population have a greater influence on reducing negative affect than on increasing positive
affect, without, however, failing to contribute to subjective well-being and the reduction of
psychological distress [25].

All intervention groups experienced a significant reduction in negative affect. The
main negative affect states that showed significant decreases included feelings of fear,
nervousness, distress, restlessness, and upset. The control group also showed moderate
evidence of reduced negative affect, including anxiety evaluated by the ESAS. This effect
can however be expected at the end of a chemotherapy session that has transpired without
complications for the study participants.

Regarding video content, it is worth noting that the largest reduction in negative affect
occurred for the miscellaneous video.

The video contents also influenced clinical symptoms in a differentiated manner. The
best-performing was the Beauty video, which reduced pain most significantly but also
improved sadness and anxiety, and improved well-being and shortness of breath. Beauty
is a psychological sensation perceived as a sensory impression; this sensation is pleasant
and positive, which can alter the perceptual focus of pain and reduce stress and anxiety by
modulating attention as well as higher-order cognitive and emotional processes [26].

The Emotions Up video altered the perception of pain, fatigue, anxiety, and appetite.
Surprisingly, the Tranquility video, consisting mainly of images of the sky and sea, with
low scores of arousal, had no impact on the participants (note that even the control group
showed a reduction in anxiety). This may have occurred because although the images
individually evoked feelings of peace and tranquility, but when proposed in the same
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video, they may have become monotonous in the face of the same predominance of color
and theme.

Another possibility is that, similarly to what happens with experiments that use music
to induce emotions, the ISO (from the Greek “isos”, meaning equal) principle may also
affect visual stimuli. The ISO principle states the importance of inducing emotional changes
gradually. This involves starting with music related to the subject’s initial emotion and
smoothly transitioning to subsequent emotion stimuli, ultimately achieving the desired
emotion. This implies that abrupt emotional shifts induced by external stimuli are not
readily accepted by individuals. Therefore, it is important to modulate the induced emo-
tions [27]. The feeling of tranquility imposed by images without any gradation may have
sounded almost like a challenge to the anxiety related to the chemotherapy procedure
and instead of attenuating it, may have reinforced its perception, which was reflected
in the absence of any influence. This leads us to recommend attention even to images
that promote positive emotions, as observed in the general population, as they may have
variability depending on the audience and context.

The Miscellany video reduced fatigue, sadness, and anxiety, and presented the best
performance in reducing the negative affect as assessed by PANAS. The miscellany video
was compounded by different nature categories, which may confer greater mental fluctua-
tion, without a more specific emotion or experience. Combining these diverse images may
have exerted a more realistic and comprehensive result, resembling the broader experi-
ence of nature rather than the repetition of a few specific natural elements. The inclusion
of elements such as working ants, butterflies, flower-filled paths, and landscapes could
promote a sense of proximity and familiarity, while the vibrant colors used in the images
might have influenced the perception of fatigue, making them more visually appealing.
Additionally, these images presented together also gathered a variety of attributes, such
as light, heat, attention, alertness, strength, curiosity, and lightness, among many others
mentioned in [16].

In the Emotions Up video, the images also comprised a thematic diversity, which
may have favored distraction through the stimulation of visual neurons. Among the
mechanisms related to pain relief, distraction and alteration of perceptual focus have been
emphasized. These mechanisms can result in the release of endorphins, resulting from both
pleasure sensations and positive memories. The brain processing of images permeates all
these mechanisms. Positive emotions can help maintain a positive psychological state and
neutralize negative situations, including painful experiences [28]. Visual stimuli have been
associated with the reduction of pain and anxiety in other procedures in a hospital setting,
such as for colonoscopies [29].

Reduction of the negative affect observed in the control group may have been in-
fluenced by the researchers’ contact with the patients during data collection, potentially
impacting the patients’ relaxation levels. Social contact provides a sense of connection
and support, alleviating loneliness and fear. Additionally, social interactions serve as a
distraction from the stress and discomfort associated with treatment, promoting a more
positive emotional state. Social contact also provides a sense of normalcy and helps patients
maintain a connection with the outside world, offering emotional comfort, and encourage-
ment, and enhancing resilience [30,31]. An uneventful chemotherapy session (since patients
have negative expectations that it will occur) may also result in an expected reduction
in anxiety.

Fatigue is another symptom that is quite prevalent among patients receiving ve-
nous or oral chemotherapy. Researchers have shown that viewing nature photos for just
six minutes provides a quick and temporary boost, similar to caffeine, improving executive
attention in young and old adults, with a restorative influence in older adults who tend to
tire more easily and experience more fatigue [26].

A comparative study between forest photos presented on a conventional screen and
urban photos presented in 360◦ format demonstrated that forest photos, regardless of the
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presentation format, are more effective in preventing mood disturbances compared to
urban immersive 360◦ photos [32].

Photographs, art, and virtual reality (VR) have been recommended in numerous
studies as distraction interventions to alleviate patient anxiety in various clinical situa-
tions [33–35]. Distraction techniques encourage the patient to focus on stimuli other than
physical sensations [36]. It can relieve anxiety and other physical symptoms such as pain,
nausea, and stress from chemotherapy. Patients had an altered perception of time when
using VR, which validates the distracting capacity of the intervention [37].

Researchers investigated two virtual environments that simulated nature scenes, in-
cluding a blue sky and a green field that participants could explore. During the tour,
a voice instructed the user and told stories to evoke specific emotions, significantly de-
creasing negative mood scores and increasing positive mood after four brief 30-min ses-
sions [38]. Our findings demonstrated that using nature images for just 12 min in a single
session is sufficient to modulate negative affect, making it clinically relevant. Further-
more, the presented approach offers cost-effective benefits due to its minimal technological
resource requirements.

Nature images offer more than just a distraction technique; they engage mechanisms
related to aesthetic appreciation. Aesthetic experiences keep the observers focused on the
moment, making room for perceived sensations and emotions provoked by the beauty of
what is being observed [39]. This aesthetic presence allows viewers to direct attention to
perceptual activity for its own sake, which results in an amplified sensory gain. Exposure to
the beauty of nature can increase the frequency and intensity of aesthetic experiences. This
contributes to the improvement of emotional capacities and greater satisfaction with life. It
activates the brain’s reward system and dopaminergic activity, which induces feelings of
pleasure and enhances motivation [39]. They are visually (or multisensorily) pleasurable
and can help reduce stress. These experiences trigger positive emotions, maintain the state
of non-vigilant attention, decrease negative thoughts, and allow the return of physiologi-
cal excitement to more moderate levels, as advocated by the Psychophysiological Stress
Recovery Theory [40].

The implication of the presented study for the field of care assistance is the potential
to offer patients a low-cost resource that provides both pleasure, through nature-related
well-being images, and the ability to increase positive affect and reduce negative affect
during chemotherapy. Furthermore, within the education field, it provides an opportunity
to foster discussions among healthcare professionals in training about novel care practices
characterized by lightweight technologies, such as the one presented in this study.

One possible limitation of the findings is that the study was conducted in a single
oncology service of a private hospital. Additionally, during data collection the number
of refusals to participate was considerable, and many patients reported that this was the
moment they had to rest or spend time talking to their companion, or that they preferred to
pay attention to the medication infusion process.

Future research should focus on applying the proposed intervention in other orga-
nizational contexts. The aim is to assess its effectiveness in different patient settings,
encompassing various procedures, health facilities, and populations.

5. Conclusions

The videos called Beauty, Emotions Up, and Miscellany, composed of positive emotion-
inducing nature images from the e-Nature Positive Emotion Photography Database (e-
NatPOEM) [16], showed therapeutic potential to reduce the negative affect and clinical
symptoms of chemotherapy patients.

The Tranquility video unexpectedly showed no influence on the evaluated clinical and
psychological outcomes.



Int. J. Environ. Res. Public Health 2023, 20, 6555 15 of 16

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ijerph20166555/s1, Dataset S1: Booklet Beauty Images; Dataset S2:
Booklet Emotions Up Images; Dataset S3: Booklet Tranquility/Peace Images; Dataset S4: Booklet
Miscellany Images.

Author Contributions: Conceptualization, E.R.L., E.d.S.V., G.C., G.B.B., E.H.-Z. and L.M.L.; method-
ology, E.R.L., E.d.S.V., G.C., G.B.B., E.H.-Z. and L.M.L.; validation, E.R.L. and E.d.S.V.; formal analysis,
E.R.L. and E.d.S.V.; investigation, G.C. and L.B.d.O.; writing—original draft preparation, G.C., R.M.S.,
L.B.d.O. and S.B.B.; writing—review and editing, E.R.L., E.H.-Z., G.B.B., R.M.S. and L.M.L.; supervi-
sion, E.R.L.; funding acquisition, E.R.L. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by the National Council for Scientific and Technological Devel-
opment (CNPq), grant number 423751/2016-6.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and was approved by the Institutional Review Board (or Ethics Committee) of HOSPITAL
ISRAELITA ALBERT EINSTEIN (protocol code 64096816.9.0000.0071, date of approval: 13 February 2019).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Written informed consent has been obtained from the patient(s) to publish this paper.

Data Availability Statement: The datasets generated during and/or analyzed during the current
study are available upon request from the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Sung, H.; Ferlay, J.; Siegel, R.L.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global Cancer Statistics 2020: GLOBOCAN

Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J. Clin. 2021, 71, 209–249. [CrossRef]
2. Mattiuzzi, C.; Lippi, G. Current Cancer Epidemiology. J. Epidemiol. Glob. Health 2019, 9, 217–222. [CrossRef]
3. Bray, F.; Ferlay, J.; Soerjomataram, I.; Siegel, R.L.; Torre, L.A.; Jemal, A. Global cancer statistics 2018: GLOBOCAN estimates of

incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J. Clin. 2018, 68, 394–424. [CrossRef]
4. DeVita, V.T.J.; Lawrence, T.S.; Rosemberg, A.S. Cancer: Principles and Practice of Oncology, 8th ed.; Lippincott Williams & Wilkins:

Philadelphia, PA, USA, 2008.
5. Krzyszczyk, P.; Acevedo, A.; Davidoff, E.J.; Timmins, L.M.; Marrero-Berrios, I.; Patel, M.; White, C.; Lowe, C.; Sherba, J.J.;

Hartmanshenn, C.; et al. The growing role of precision and personalized medicine for cancer treatment. Technology 2018, 6, 79–100.
[CrossRef]

6. Zhong, L.; Li, Y.; Xiong, L.; Wang, W.; Wu, M.; Yuan, T.; Yang, W.; Tian, C.; Miao, Z.; Wang, T.; et al. Small molecules in targeted
cancer therapy: Advances, challenges, and future perspectives. Signal Transduct. Target. Ther. 2021, 6, 201. [CrossRef] [PubMed]

7. Teston, E.F.; Fukumori, E.F.C.; Benedetti, G.M.S.; Spigolon, D.N.; Costa, M.A.R.; Marcon, S.S. Feelings and difficulties experienced
by cancer patients along the diagnostic and therapeutic itineraries. Esc. Anna Nery 2018, 22, e20180017. [CrossRef]

8. Temiz, G.; Durna, Z. Evaluation of Quality of Life and Health Care Needs in Cancer Patients Receiving Chemotherapy. J. Cancer
Educ. 2020, 35, 796–807. [CrossRef]

9. Nightingale, F. Notes on Nursing: What It Is and What It Is Not, 1st ed.; Harrison: London, UK, 1859.
10. Ulrich, R.S. View through a window may influence recovery from surgery. Science 1984, 224, 420–421. [CrossRef] [PubMed]
11. Rowlands, J.; Noble, S. How does the environment impact on the quality of life of advanced cancer patients? A qualitative study

with implications for ward design. Palliat. Med. 2008, 22, 768–774. [CrossRef]
12. Blaschke, S. The role of nature in cancer patients’ lives: A systematic review and qualitative meta-synthesis. BMC Cancer 2017,

17, 370. [CrossRef] [PubMed]
13. San Juan, C.; Subiza-Pérez, M.; Vozmediano, L. Restoration and the City: The Role of Public Urban Squares. Front. Psychol. 2017,

8, 2093. [CrossRef]
14. Watson, D.; Clark, L.A.; Tellegen, A. Development and validation of brief measures of positive and negative affect: The PANAS

scales. J. Pers. Soc. Psychol. 1988, 54, 1063–1070. [CrossRef] [PubMed]
15. Mayer, F.S.; Frantz, C.M. The Connectedness to Nature Scale: A Measure of Individuals’Feeling in Community with Nature.

J. Environ. Psychol. 2004, 24, 503–515. [CrossRef]
16. Dal Fabbro, D.; Catissi, G.; Borba, G.; Lima, L.; Hingst-Zaher, E.; Rosa, J.; Victor, E.; Bernardes, L.; Souza, T.; Leão, E. e-Nature

Positive Emotions Photography Database (e-NatPOEM): Affectively rated nature images promoting positive emotions. Sci. Rep.
2021, 11, 11696. [CrossRef] [PubMed]

17. American Society of Clinical Oncology. QOPI® Certification Program (QCP™) Manual; American Society of Clinical Oncology:
Alexandria, VA, USA, 2020.

https://www.mdpi.com/article/10.3390/ijerph20166555/s1
https://www.mdpi.com/article/10.3390/ijerph20166555/s1
https://doi.org/10.3322/caac.21660
https://doi.org/10.2991/jegh.k.191008.001
https://doi.org/10.3322/caac.21492
https://doi.org/10.1142/S2339547818300020
https://doi.org/10.1038/s41392-021-00572-w
https://www.ncbi.nlm.nih.gov/pubmed/34054126
https://doi.org/10.1590/2177-9465-ean-2018-0017
https://doi.org/10.1007/s13187-019-01533-2
https://doi.org/10.1126/science.6143402
https://www.ncbi.nlm.nih.gov/pubmed/6143402
https://doi.org/10.1177/0269216308093839
https://doi.org/10.1186/s12885-017-3366-6
https://www.ncbi.nlm.nih.gov/pubmed/28545539
https://doi.org/10.3389/fpsyg.2017.02093
https://doi.org/10.1037/0022-3514.54.6.1063
https://www.ncbi.nlm.nih.gov/pubmed/3397865
https://doi.org/10.1016/j.jenvp.2004.10.001
https://doi.org/10.1038/s41598-021-91013-9
https://www.ncbi.nlm.nih.gov/pubmed/34083616


Int. J. Environ. Res. Public Health 2023, 20, 6555 16 of 16

18. Randomizer. Available online: https://www.randomizer.at/ (accessed on 18 June 2023).
19. Pessoa, V.S.; Gouveia, V.V.; Soares, A.K.S.; Vilar, R.; Freires, L.A. Escala de conexão com a natureza: Evidências psicométricas no

contexto brasileiro. Estud. Psicol. 2016, 33, 271–282. [CrossRef]
20. Pires, P.; Filgueiras, A.; Ribas, R.; Santana, C. Positive and negative affect schedule: Psychometric properties for the Brazilian

Portuguese version. Span. J. Psychol. 2013, 16, E58. [CrossRef]
21. Joint Commission International. Standards for Hospitals; Joint Commission International: Oak Brook, IL, USA, 2021.
22. American Nurses Credentialing Center. Magnet Recognition Program: Application Manual; American Nurses Credentialing Center:

Silver Spring, MD, USA, 2020.
23. Liang, K.Y.; Zeger, S.L. Longitudinal Data Analysis Using Generalized Linear Models. Biometrika 1986, 73, 13–22. [CrossRef]
24. Ciere, Y.; Janse, M.; Almansa, J.; Visser, A.; Sanderman, R.; Sprangers, M.A.G.; Ranchor, A.V.; Fleer, J. Distinct trajectories of

positive and negative affect after colorectal cancer diagnosis. Health Psychol. 2017, 36, 521–528. [CrossRef]
25. Voogt, E.; van der Heide, A.; van Leeuwen, A.F.; Visser, A.P.; Cleiren, M.P.; Passchier, J.; van der Maas, P.J. Positive and negative

affect after diagnosis of advanced cancer. Psychooncology 2005, 14, 262–273. [CrossRef]
26. Fekete, A.; Maidhof, R.M.; Specker, E.; Nater, U.M.; Leder, H. Does art reduce pain and stress? A registered report protocol

of investigating autonomic and endocrine markers of music, visual art, and multimodal aesthetic experience. PLoS ONE 2022,
17, e0266545. [CrossRef]

27. Starcke, K.; Mayr, J.; von Georgi, R. Emotion Modulation through Music after Sadness Induction-The Iso Principle in a Controlled
Experimental Study. Int. J. Environ. Res. Public Health 2021, 18, 12486. [CrossRef]

28. Zhou, X.; Wildschut, T.; Sedikides, C.; Chen, X.; Vingerhoets, A.J. Heartwarming memories: Nostalgia maintains physiological
comfort. Emotion 2012, 12, 678–684. [CrossRef]

29. Umezawa, S.; Higurashi, T.; Uchiyama, S.; Sakai, E.; Ohkubo, H.; Endo, H.; Nonaka, T.; Nakajima, A. Visual distraction alone for
the improvement of colonoscopy-related pain and satisfaction. World J. Gastroenterol. 2015, 21, 4707–4714. [CrossRef] [PubMed]

30. Segrin, C.; Badger, T.A.; Dorros, S.M.; Meek, P.; Lopez, A.M. Interpersonal communication and depression in a cancer support
group: Is it more therapeutic than receiving assistance? J. Soc. Clin. Psychol. 2007, 26, 256–276.

31. Greer, J.A.; Jacobs, J.M.; El-Jawahri, A.; Nipp, R.D.; Gallagher, E.R.; Pirl, W.F.; Park, E.R.; Muzikansky, A.; Jacobsen, J.C.; Jackson,
V.A.; et al. Role of patient-clinician communication in the relationship between symptom burden and quality of life in patients
with advanced cancer. J. Clin. Oncol. 2018, 36, 718–724.

32. Gamble, K.R.; Howard, J.H., Jr.; Howard, D.V. Not just scenery: Viewing nature pictures improves executive attention in older
adults. Exp. Aging Res. 2014, 40, 513–530. [CrossRef] [PubMed]

33. Eijlers, R.; Utens, E.M.W.J.; Staals, L.M.; de Nijs, P.F.A.; Berghmans, J.M.; Wijnen, R.M.H.; Hillegers, M.H.J.; Dierckx, B.; Legerstee,
J.S. Systematic Review and Meta-analysis of Virtual Reality in Pediatrics: Effects on Pain and Anxiety. Anesth. Analg. 2019, 129,
1344–1353. [CrossRef]

34. López-Valverde, N.; Muriel-Fernández, J.; López-Valverde, A.; Valero-Juan, L.F.; Ramírez, J.M.; Flores-Fraile, J.; Herrero-Payo, J.;
Blanco-Antona, L.A.; Macedo-de-Sousa, B.; Bravo, M. Use of Virtual Reality for the Management of Anxiety and Pain in Dental
Treatments: Systematic Review and Meta-Analysis. J. Clin. Med. 2020, 24, 3086. [CrossRef] [PubMed]

35. Ioannou, A.; Papastavrou, E.; Avraamides, M.N.; Charalambous, A. Virtual Reality and Symptoms Management of Anxiety,
Depression, Fatigue, and Pain: A Systematic Review. SAGE Open Nurs. 2020, 6, 23. [CrossRef]

36. Wiederhold, B.K.; Gao, K.; Sulea, C.; Wiederhold, M.D. Virtual reality as a distraction technique in chronic pain patients.
Cyberpsychol. Behav. Soc. Netw. 2014, 17, 346–352. [CrossRef]

37. Schneider, S.M.; Hood, L.E. Virtual reality: A distraction intervention for chemotherapy. Oncol. Nurs. Forum 2007, 34, 39–46.
[CrossRef] [PubMed]

38. Baños, R.M.; Espinoza, M.; García-Palacios, A.; Cervera, J.M.; Esquerdo, G.; Barrajón, E.; Botella, C. A positive psychological
intervention using virtual reality for patients with advanced cancer in a hospital setting: A pilot study to assess feasibility. Support.
Care Cancer 2013, 21, 263–270. [CrossRef] [PubMed]

39. Weigand, R.; Jacobsen, T. Beauty and the busy mind: Occupied working memory resources impair aesthetic experiences in
everyday life. PLoS ONE 2021, 16, e0248529. [CrossRef] [PubMed]

40. Ulrich, R. Aesthetic and affective response to natural environment. Behav. Nat. Environ. 1983, 6, 85–125.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.randomizer.at/
https://doi.org/10.1590/1982-02752016000200009
https://doi.org/10.1017/sjp.2013.60
https://doi.org/10.1093/biomet/73.1.13
https://doi.org/10.1037/hea0000485
https://doi.org/10.1002/pon.842
https://doi.org/10.1371/journal.pone.0266545
https://doi.org/10.3390/ijerph182312486
https://doi.org/10.1037/a0027236
https://doi.org/10.3748/wjg.v21.i15.4707
https://www.ncbi.nlm.nih.gov/pubmed/25914482
https://doi.org/10.1080/0361073X.2014.956618
https://www.ncbi.nlm.nih.gov/pubmed/25321942
https://doi.org/10.1213/ANE.0000000000004165
https://doi.org/10.3390/jcm9103086
https://www.ncbi.nlm.nih.gov/pubmed/32987885
https://doi.org/10.1177/2377960820936163
https://doi.org/10.1089/cyber.2014.0207
https://doi.org/10.1188/07.ONF.39-46
https://www.ncbi.nlm.nih.gov/pubmed/17562631
https://doi.org/10.1007/s00520-012-1520-x
https://www.ncbi.nlm.nih.gov/pubmed/22688373
https://doi.org/10.1371/journal.pone.0248529
https://www.ncbi.nlm.nih.gov/pubmed/33711069

	Introduction 
	Materials and Methods 
	Study Design and Population 
	Randomization and Sample Size 
	Data Sources and Measures 
	Intervention 
	Statistical Analysis 

	Results 
	Participant Characterization 
	Positive and Negative Affect 
	Edmonton Symptom Assessment System (ESAS) 

	Discussion 
	Conclusions 
	References

