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ABSTRACT. Previous studies have demonstrated the beneficial impact of plants on the
overall well-being of elderly individuals. However, there remains a gap in our
understanding which specific plant species have a notable influence on the physical
and mental health of the elderly population. Among the various woody ornamental
plants used worldwide, crape myrtle (Lagerstroemia indica) holds a growing
significance in the natural environment. This study aimed to investigate the
physiological parameters (such as blood pressure, heart rate, blood oxygen saturation,
and fingertip pulse) as well as psychological aspects (measured using positive and
negative affect schedule scores and smile face scale) associated with crape myrtle
observation activities. The finding revealed the following key points: 1) engaging in
crape myrtle observation activities significantly enhanced the physical and mental well-
being of elderly participants; 2) the impact of observing crape myrtle flowers differed
notably from that of observing its leaves, with flower observation having a more
positive effect on the physical and mental health of elderly individuals; and 3) the
natural environment was found to exert an influence on the physical and mental
health of elderly individuals through visual stimulation. Following the observation of
crape myrtle, there was a significant decrease in the physiological indices of elderly
individuals. Our findings offer valuable insights into the therapeutic benefits of crape
myrtle observation activities and contributing evidence-based recommendations for
future landscape design aimed at enhancing well-being.

Aging poses a substantial global
challenge (Detweiler et al. 2012),
and the available medical resour-

ces fall short of adequately addressing the
physical and mental health requirements
of elderly individuals (Goodwin 1999).
Urban green spaces, being an indispens-
able resource for senior citizens, have
consistently demonstrated their positive
impact on human physical health, mental

well-being, and overall quality of life
(Mansor and Harun 2014; Nejatian
et al. 2022). Consequently, recent re-
search has focused on creating healthy
living environments for elderly individu-
als, with healing landscapes emerging
as a pivotal strategy in this endeavor
(Beard and Bloom 2015). Previous
studies have concluded the manifold
benefits of green spaces in enhancing
the physical and mental well-being of
elderly individuals. Within healing land-
scapes, plants assume an important role,
capable of eliciting positive emotions,
triggering memories, preserving social
roles, and nurturing interpersonal rela-
tionships (Asano et al. 2008), which
have been demonstrated to alleviate
physical and mental stress, enhance
emotional states, boost cognitive per-
formance, and foster satisfaction and
happiness (Soga et al. 2017).

There are a growing number of
publications focusing on plants and
their positive impact on health. Exist-
ing research has delved into the effects
of plants on human physical and men-
tal well-being, exploring different as-
pects such as color, fragrance, and
other plant features (Igarashi et al.

2014). In addition, numerous scholars
have conducted in-depth studies on the
same plant species. Lyu et al. (2018)
found that bamboo groves (Neosinoca-
lamus affinis) can effectively alleviate
tension in young individuals. Zhao
et al. (2019) discovered that observ-
ing peonies (Paeonia sp.) not only
significantly affected systolic blood pres-
sure, diastolic blood pressure, heart rate,
and fingertip pulse levels of middle-
aged and elderly participants but also
reduced their anxiety levels. Kim and
Mattson (1999) suggested that the
benefits of viewing red-flowered cranes-
bill (Pelargonium sp.) were improving
positive attention and enhancing stress
recovery for both nonstress and high-
stress female college students. How-
ever, there remains a scarcity of studies
investigating the effects of plant-viewing
activities on the physical and mental
well-being of elderly individuals.

Crape myrtle (L. indica) is a popu-
lar ornamental plant worldwide for its
diverse varieties, extended flowering
season, and wide adaptability (Wang
et al. 2021). The practice of observ-
ing crape myrtle has enjoyed popular-
ity since the 1700s (Wang 1981),
even used by the ancient Chinese
poet and gardener, Juyi Bai, to allevi-
ate loneliness. Introduced to Royal
Botanic Gardens, Kew (London, UK)
in the 16th century and subsequently
to the United States in the 17th cen-
tury, it has garnered recognition for its
exceptional ornamental attributes (Egolf
1967). Beyond its aesthetic allure, crape
myrtle holds significance as an important
medicinal plant known for its hypoglyce-
mic and antioxidant properties (Kolakul
and Sripanidkulchai 2017). Although
numerous studies have focused on its
medicinal applications, scant attention
has been paid to exploring the positive
effects of its aesthetic value.

This study used randomized con-
trolled experiments to investigate the
physiology and psychology impact of
crape myrtle observation on elderly
individuals. Specifically, it aimed to
address the following research ques-
tions: 1) whether crape myrtle observa-
tion activities have a significant impact
on the physical and mental well-being
of older adults, and 2) if such an influ-
ence exists, whether there are distinguish-
able effects associated with ornamental
activities during the flowering and leafing
periods.
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Methods and data sources
Experimental site and material

Due to limitations imposed by
the plant’s growth cycle, it was not
feasible to simultaneously present par-
ticipants with live crape myrtle in dif-
ferent stages of growth (flowering and
leafing). Therefore, the experiment used
indoor video viewing to overcome this
constraint. This method effectively
eliminated potential outdoor interfer-
ence factors and allowed for better con-
trol of variables. Furthermore, given
that virtual reality glasses may induce
discomfort or require some time for
adaptation (Kawano et al. 2013), par-
ticularly among elderly individuals,
potentially influencing experimental out-
comes, it was decided to present the
videos on a 55-inch television (EA55,
Xiaomi, Beijing, China). The duration
of the video material was set at 15 min
(Zhao et al. 2019). The videos were
shot using a Sony camera (Alpha 7,
Sony, Tokyo, Japan) and a smartphone
(P50 Pocket, Huawei, Shenzhen,
China), edited using Final Cut Pro
(Final Cut Pro 10.6.5, Apple Inc.,
Cupertino, CA, USA), and maintained
a resolution of Full HD (1920 × 1080
pixels).

The experimental material for the
videos was crape myrtle, specifically
focusing on the three most popular
flower colors: violet, red, and multi-
colored. Given that crape myrtle with
a height of 1.5–2 m is the most widely
used variety globally, this experiment
exclusively featured crape myrtle plants
within this height range. The flowering
stage videos were captured between
July and September and the leaf stage
videos between April and May. To con-
trol for sound interference, the back-
ground audio for both flowering and
leaf stage videos consisted of the same
ambient sounds recorded by the au-
thors in a crape myrtle nursery in a re-
mote rural area in Jun 2021.

This study used a randomized
controlled trial to investigate potential
variations in the physical and mental
health of elderly participants during
different durations of crape myrtle ob-
servation, employing a green-free view-
ing condition as a control group. In
line with prior research, physiological
parameters, including blood pressure,
heart rate, blood oxygen saturation,
and fingertip pulse (Park et al. 2010;
Taelman et al. 2009; Zhao et al. 2019),
alongside psychological metrics such as

the positive and negative affect schedule
(PANAS) scores and smile face scale,
were used to measure the impact on
overall well-being (Antunes et al. 2020;
Dos-Santos et al. 2018). This selection
aimed to facilitate the expression of
genuine emotions and enhance com-
prehension among older individuals.
To mitigate the influence of seasonal
fluctuations and other confounding var-
iables, indoor video viewing was pre-
ferred over outdoor observations.

The study was conducted in two
quiet, unoccupied rooms located on
the second floor of Ordos Square in
Dalate District, Ordos, China in May
2022. These rooms had windows of-
fering views only of roads and build-
ings, devoid of any green vegetation.
One room served as the preparation
area, and the other functioned as the
experimental laboratory. Participants
were randomly assigned to watch vid-
eos depicting crape myrtle during its
flowering phase, crape myrtle in the
leaf state, or no video exposure.

Participants
A total of 90 participants from

the local community, aged between
60 and 99 years, with an average age
of 75 years, were recruited for this
study. All participants were nonpro-
fessionals in the field of horticulture
and were not familiar with crape myr-
tle. All participants had no history of
mental illness, were devoid of signifi-
cant mental illness, and demonstrated
cooperation with researchers in per-
forming physiological measurements
and emotional self-assessments. Before
the commencement of the experiment,
informed consent was obtained from all
participants, and their fundamental
health status was evaluated using a
health information form. Only those
meeting the inclusion criteria were
randomly assigned to either the flow-
ering or leaf stage viewing group, or
the control group with no video ex-
posure. Furthermore, to ensure the
sample’s representativeness, we collected
basic information including gender,
ethnicity, and detailed registration
information.

Variables
Physiological indicators were ob-

tained using the biofeedback measure-
ment method (Chang and Chen 2005),
and psychological indicators were
gathered through a psychological test

(Morfeld et al. 2007). These methods
have been extensively used in horticul-
tural therapy, particularly in the investi-
gation of plant-human relationships.
For physiological measurements, we se-
lected blood pressure, fingertip pulse,
heart rate, and blood oxygen saturation
because of their responsiveness, enabling
a more precise reflection of short-term
changes. In terms of psychological indi-
cators, we opted for the smile face scale
and PANAS scores, as they are readily
comprehensible for elderly participants
and more effective in capturing psycho-
logical shifts. Blood pressure and heart
rate were monitored using an Omron
blood pressure machine (HEM8713,
Omron, Kyoto, Japan), and fingertip
pulse and blood oxygen saturation
were measured using a Fingertip Pulse
Oximeter (XY306, Yuwell, Shanghai,
China). For psychological indicators,
we collected data using questionnaires.
The smile face scale comprises five ex-
pressions ranging from extremely happy
to extremely sad. The PANAS ques-
tionnaire includes 20 positive and nega-
tive emotions, with each emotion
categorized into five levels: almost
none, comparatively few, moderate,
comparatively many, and extremely
many. The completion of the ques-
tionnaire typically requires �10 min.

Procedure
The experimental procedure con-

sisted of three distinct phases, with
each participant progressing through
the experiment individually.

STEP 1: PREPARATION. Before
the experiment, participants received a
detailed explanation of the process and
provided their consent. Initial physio-
logical measurements were taken and
participants completed the first positive
and negative mood measurements, as
well as smile face scales.

STEP 2: OBSERVATIONAL STAGE.
Participants were individually ushered
into the laboratory and randomly as-
signed to watch either crape myrtle in
the flowering stage, crape myrtle in
the leaf state, or no video at all. Build-
ing on prior research, we have set the
duration of the observational activity
to 15 min (Zhao et al. 2019), during
which participants were allowed to
stand, walk, and take photographs but
were not permitted to leave prema-
turely. The control group did not
watch any videos during this period.
Similarly, they were allowed to stand,
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walk, and take photographs but were
not permitted to leave prematurely.

STEP 3: POSTTEST PHASE. After
completing the aforementioned steps,
the research team proceeded to conduct
the second round of physiological meas-
urements. This involved assessing pa-
rameters such as blood pressure, heart
rate, fingertip pulse, and oxygen satura-
tion. Participants, with the assistance of
the staff, completed the positive and
negative mood scale and smile face scale
for the second time.

In addition, given the advanced
age of the participants and to mitigate
the impact of comprehension bias on
the experiment, we assigned staff to
assist elderly individuals facing difficul-
ties in better understanding the ques-
tionnaire during the pre- and posttest
phases. This assistance included ex-
planations of various emotions in the
PANAS questionnaire and the mean-
ings of different expressions in the
smile face scale.

Data analysis
To compare the psychological and

physiological indices of the three groups
before and after the viewing activity,
Mauchly’s test of sphericity was used.
Analysis of variance was used to evaluate
differences in the changes observed in
physiological and psychological index
values across various viewing periods
and among different genders. All data
were analyzed using statistical software
(IBM SPSS Statistics version 26.0; IBM
Corp., Armonk, NY, USA).

Results
The t test results of the three

groups before and after the crape myr-
tle viewing activities are presented in
Tables 1�3. With exception of the

diastolic pressure of the flower-watching
group, all indices of the subjects exhib-
ited significant changes before and after
observing crape myrtle. The differences
between the control group before and
after the test were not significant, except
for the PANAS scores and the smile face
scale. These results indicated a degree of
reliability for the experiment. Detailed
analysis results for each index are pre-
sented in the following.

Sample profile
In the survey sample of 90 partici-

pants, 43 were male, constituting 47.8%,
and 47 were female, making up 52.2%.
Among the respondents, 66 were of
Han Chinese ethnicity, representing
73.7%, and 24 belonged to other eth-
nicities, accounting for 26.7%. Notably,
35 participants held rural household
registration, comprising 38.9%, whereas
55 had urban household registration,
comprising 61.1%. These statistics sug-
gested a certain degree of representa-
tiveness in the questionnaire.

Physiological and biochemical
indices

BLOOD PRESSURE. Mauchly’s test
of sphericity revealed a significant de-
crease in both systolic and diastolic
blood pressure after observing crape
myrtle. Specifically, the systolic blood
pressure decreased by an average of
4.6 mm Hg (millimeters of mercury)
during the flowering period and 2.4 mm
Hg during foliage period, whereas it in-
creased by an average of 0.57 mm Hg
without any viewing activity. The dia-
stolic blood pressure decreased by an
average of 0.93 mm Hg during the
flowering period and 0.47 mmHg dur-
ing the foliage period, compared with
a 0.37-mm Hg increase without any

viewing activity. The results indicated
that observing crape myrtle significantly
affected the participants’ blood pres-
sure, with a notable difference between
the flower-viewing and the leaf-viewing
groups (Fig. 1).

HEART RATE. The heart rate
(beats per minute) of the subjects ex-
hibited a declining trend after engag-
ing in crape myrtle viewing activities.
On average, the heart rate of the partici-
pants who viewed the flowering period
decreased by 2.63 beats per minute,
and those who watched the foliage
period saw a decrease of 2.1 beats per
minute. Conversely, the average heart
rate of those who did not engage in any
viewing activity increased by 0.4 beats
per minute, which was not statistically
significant. These findings concluded
that crape myrtle viewing activities, par-
ticularly during the flowering phase,
had a positive impact on stabilizing the
heart rate of elderly individuals (Fig. 2).

FINGERTIP PULSE. Fingertip pulse
(beats per minute) measurements of
subjects before and after viewing crape
myrtle also demonstrated a downward
trend. On average, the fingertip pulse
of participants who watched the flower-
ing period decreased by 2.53 beats per
minute, and those who observed the fo-
liage period experienced a decrease of
1.33 beats per minute. In contrast, the
average fingertip pulse of the subjects
who did not engage in any viewing ac-
tivity increased by 0.30 beats per mi-
nute. These results demonstrated that
crape myrtle viewing activities, especially
the observation of flowering crape
myrtle, played a more active role in
stabilizing the fingertip pulse of el-
derly individuals (Fig. 3).

BLOOD OXYGEN SATURATION.
Blood oxygen saturation levels (%) of

Table 1. Physiological and psychological differences among pre- and post-viewing of crape myrtle videos within three
groups distinguished by watching flowering video, foliage video, and no video viewed (control group), comprising 90 se-
nior citizens (aged 60–99 years) without professional horticultural backgrounds. The observations were conducted in three
tranquil, unoccupied rooms situated on the second floor of Ordos Square in Dalate District, Ordos, China, during May
2022.

Attributes
Flowering
view group

Foliage view
group

Control
group

Physiological and
biochemical indices

Blood pressure
(mm Hg)

Systolic blood pressure 4.63* 2.43*** �0.57 (ns)
Diastolic blood pressure 0.93 (ns) 0.47** 0.37 (ns)

Heart rate (bpm) 2.63** 2.10*** �0.40 (ns)
Fingertip pulse (bpm) 2.53** 1.33*** �0.30 (ns)
Blood oxygen saturation (%) �0.97*** �0.57*** �0.27 (ns)

Psychological index Positive emotion scale (score 1–50) �6.40*** �5.27*** �4.6***
Negative emotion scale (score 1–50) 4.17*** 1.43** �0.60 (ns)
Smile face scale (score 1–5) 1.33*** 0.93*** 0.23**

***, **, * Significant differences at P # 0.01, 0.05, and 0.1; ns, not significant.
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the subjects increased significantly af-
ter observing crape myrtle. After view-
ing flowers, oxygen saturation levels
rose by an average of 0.97%, and for
those who observed foliage, it in-
creased by an average of 0.57%. The
control group, on the other hand,
showed a decrease of 0.27%, which
was not statistically significant. These
findings revealed that viewing crape
myrtle greatly improved the blood ox-
ygen saturation of elderly individuals
to a certain extent, with a more pro-
nounced effect during the flowering
viewing compared with the foliage
viewing (Fig. 4).

Psychological index
Before and after the crape myrtle

viewing activities, all participants under-
went assessments of their PANAS
scores and the smile face scale. Mauchly’s
test of sphericity for positive emotion,

negative emotion, and smile face scale
before and after the experiment found
that the crape myrtle viewing activities
had a significant impact on improving
the emotions of the elderly individuals.

POSITIVE EMOTION (BETWEEN 1
AND 50). Mauchly’s test of sphericity
revealed that the positive emotion of
the subjects who watched flowering
crape myrtle increased by 6.40 points af-
ter the viewing activity, and the positive
mood of those who observed the foliage
crape myrtle increased by 5.27 points.
The control group showed an increase
of 4.60 points. These results provided
evidence that engaging crape myrtle
viewing activities significantly enhanced
the positive mood of elderly individuals.

NEGATIVE EMOTION (BETWEEN 1
AND 50). The subjects’ negative emo-
tion decreased by 4.17 points after
observing flowering crape myrtle and
decreased by 1.43 points after viewing

the foliage crape myrtle. In contrast,
the control group showed an increase
of 0.60 points, which was not statisti-
cally significant. These results suggested
that crape myrtle viewing activities alle-
viated tension and anxiety of elderly in-
dividuals (Fig. 5).

SMILE FACE SCALE (BETWEEN 1
AND 5). The scores of the smile face
scale, representing overall mood, were
converted to a scale from 1 to 5 for
statistical analysis, with lower scores
indicating a more positive overall mood.
The results showed that the crape myrtle
viewing activities had a significant impact
on the score of the smile face scale. The
average score of the smile face scale de-
creased by 1.33 after viewing flowers,
decreased by 0.93 after viewing leaves,
and dropped by 0.23 in the control
group. These findings indicated that the
crape myrtle viewing activities positively
influenced mood, with a greater impact

Table 2. The independent sample t test results on effects of systolic blood pressure (mm Hg), diastolic blood pressure (mm Hg),
heart rate (beats per minute), fingertip pulse (beats per minute), and blood pressure saturation (%) among pre- and post-viewing
of crape myrtle videos within three groups distinguished by viewing flowering video, viewing foliage video, and no video viewed
(control group), comprising 90 senior citizens (aged 60–99 years) without professional horticultural backgrounds. The observa-
tions were conducted in three tranquil, unoccupied rooms situated on the second floor of Ordos Square in Dalate District, Ordos,
China, during May 2022.

Categories Mean SD t P df

Systolic blood pressure previewing flowering video 135.533 17.886 41.504 0.001* 29
Diastolic blood pressure previewing flowering video 84.333 11.096 41.628 0.001* 29
Heart rate previewing flowering video 79.867 8.262 52.948 0.001* 29
Fingertip pulse previewing flowering video 80.667 9.98 44.27 0.001* 29
Blood oxygen saturation previewing flowering video 94.733 2.677 193.807 0.001* 29
Systolic blood pressure post-viewing flowering video 130.9 19.725 36.349 0.001* 29
Diastolic blood pressure post-viewing flowering video 83.233 12.461 36.584 0.001* 29
Heart rate post-viewing flowering video 77.233 7.886 53.644 0.001* 29
Fingertip pulse post-viewing flower video 78.133 7.7 55.578 0.001* 29
Blood oxygen saturation post-viewing flowering video 95.7 2.693 194.649 0.001* 29
Systolic blood pressure previewing foliage video 130.133 13.584 52.47 0.001* 29
Diastolic blood pressure previewing foliage video 81.933 5.669 79.167 0.001* 29
Heart rate previewing foliage video 79.367 7.568 57.44 0.001* 29
Fingertip pulse previewing foliage video 78.733 5.717 75.43 0.001* 29
Blood oxygen saturation previewing foliage video 94.733 1.413 367.323 0.001* 29
Systolic blood pressure post-viewing foliage video 127.7 11.241 62.224 0.001* 29
Diastolic blood pressure post-viewing foliage video 81.467 5.513 80.935 0.001* 29
Heart rate post-viewing foliage video 77.267 5.225 80.989 0.001* 29
Fingertip pulse post-viewing foliage video 77.4 5.021 84.427 0.001* 29
Blood oxygen saturation post-viewing foliage video 95.3 1.368 381.463 0.001* 29
Systolic blood pressure pre-entering nonvideo room 75.367 6.682 61.775 0.001* 29
Diastolic blood pressure pre-entering nonvideo room 132.067 6.883 105.095 0.001* 29
Heart rate pre-entering nonvideo room 85.4 5.531 84.568 0.001* 29
Fingertip pulse pre-entering nonvideo room 79.967 7.318 59.853 0.001* 29
Blood oxygen saturation pre-entering nonvideo room 80.033 7 62.624 0.001* 29
Systolic blood pressure post-staying nonvideo room 94.433 1.194 433.072 0.001* 29
Diastolic blood pressure post-staying nonvideo room 132.633 6.105 118.989 0.001* 29
Heart rate post-staying nonvideo room 85.033 5.53 84.216 0.001* 29
Fingertip pulse post-staying nonvideo room 80.567 7.171 61.535 0.001* 29
Blood oxygen saturation post-staying nonvideo room 80.2 7.131 61.598 0.001* 29
* Significant differences at P # 0.01.
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observed during flower observation com-
pared with leaf viewing (Fig. 6).

Discussion
As demonstrated previously, the

act of viewing crape myrtle yielded
significant change in both physiological
and psychological indicators of the par-
ticipants, with the exception of diastolic

blood pressure during the flowering
period. Blood pressure, heart rate, and
fingertip pulse all exhibited significant
decreases, while blood oxygen levels
showed significant increase. In addi-
tion, positive emotion and the smile
face scale significantly improved, and
negative emotion significantly decreased.
This phenomenonwasmore pronounced

among those who watched crape myrtle
during the flowering period. These
findings aligned with previous studies
highlighting the capacity of viewing ac-
tivities to enhance positive emotions
(Hong et al. 2019; Zhu et al. 2021),
alleviate negative emotions (Lim et al.
2018), increase happiness (Lai et al.
2018), and improve physiological

Table 3. The independent sample t test results on effects of positive emotion (score 1–50), negative emotion (score 1–50),
and smile face scale (score 1–5) among pre- and post-viewing of crape myrtle videos within three groups distinguished by
viewing flowering video, viewing foliage video, and no video viewed (control group), comprising 90 senior citizens (aged
60–99 years) without professional horticultural backgrounds. The observations were conducted in three tranquil, unoccu-
pied rooms situated on the second floor of Ordos Square in Dalate District, Ordos, China, during May 2022.

Categories Mean SD t P df

Positive emotion previewing flowering video 29.367 4.803 33.49 0.001* 29
Positive emotion previewing foliage video 28.067 4.242 36.239 0.001* 29
Positive emotion pre-entering nonvideo room 27.2 3.925 37.955 0.001* 29
Positive emotion post-viewing flowering video 35.733 6.459 30.302 0.001* 29
Positive emotion post-viewing foliage video 33.333 3.698 49.366 0.001* 29
Positive emotion post-staying nonvideo room 31.8 3.357 51.885 0.001* 29
Negative emotion previewing flowering video 18.7 4.879 20.993 0.001* 29
Negative emotion previewing foliage video 28.067 4.242 36.239 0.001* 29
Negative emotion pre-entering nonvideo room 17.833 4.086 23.905 0.001* 29
Negative emotion post-viewing flowering video 14.533 4.761 16.718 0.001* 29
Negative emotion post-viewing foliage video 16.433 3.213 28.015 0.001* 29
Negative emotion post-staying nonvideo room 18.5 1.943 52.146 0.001* 29
Smile face scale previewing flowering video 2.467 0.776 17.409 0.001* 29
Smile face scale previewing foliage video 2.967 0.183 89 0.001* 29
Smile face scale pre-entering nonvideo room 2.667 0.479 30.463 0.001* 29
Smile face scale post-viewing flowering video 1.133 0.571 10.865 0.001* 29
Smile face scale post-viewing foliage video 1.5 0.572 14.355 0.001* 29
Smile face scale post-staying nonvideo room 2.433 0.504 26.444 0.001* 29
* Significant differences at P # 0.01.

Fig. 1. Blood pressure measurements and variations before and after viewing crape myrtle videos were assessed across three
distinct groups categorized by the type of video watched: flowering, foliage, and no video. The study involved 90 senior
citizens aged 60 to 99 years, all lacking professional horticultural backgrounds. Data collection took place in three serene,
unoccupied rooms located on the second floor of Ordos Square in Dalate District, Ordos, China, in May 2022.
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parameters in elderly individuals (Han
et al. 2018), reinforcing the reliability
of our experiments.

The biophilia hypothesis posits that
individuals harbor an intrinsic longing
for nature, a concept substantiated by
prior research using eye movement data
(Chen et al. 2022). The attention resto-
ration theory further suggested that nat-
ural elements could effectively rejuvenate
and restore emotions, whether through
subconscious or conscious processes
(Treisman and Gelade 1980). The

natural environment primarily stimu-
lated the senses, offering relief to both
body and mind, subsequently influenc-
ing physiological and psychological
indicators. These theories and our ex-
perimental findings collectively explain
why crape myrtle viewing activities exert
a positive influence on the physical and
mental health of elderly individuals. It
has been proven that visual stimuli play
a role in recovery among elderly indi-
viduals, with superior recovery effects
observed when the stimulus intensity is

increased (Cronin-Golomb et al. 2007).
Flowering crape myrtle provided a rich
and more colorful stimulus, elucidating
the superior impact on physical and
mental indicators following the obser-
vation of flowering crape myrtle com-
pared with foliage viewing.

Enhancements in blood oxygen
levels bolstered resistance to infections
(J€onsson et al. 1988), improved blood
circulation (Krogh 1919), and altered
tissue perfusion of elderly individuals
(He et al. 2015). The stability of

Fig. 2. Heart rate and variations before and after viewing crape myrtle videos were assessed across three distinct groups
categorized by the type of video watched: flowering, foliage, and no video. The study involved 90 senior citizens aged 60 to
99 years, all lacking professional horticultural backgrounds. Data collection took place in three serene, unoccupied rooms
located on the second floor of Ordos Square in Dalate District, Ordos, China, in May 2022.

Fig. 3. Fingertip pulse and variations before and after viewing crape myrtle videos were assessed across three distinct groups
categorized by the type of video watched: flowering, foliage, and no video. The study involved 90 senior citizens aged 60 to
99 years, all lacking professional horticultural backgrounds. Data collection took place in three serene, unoccupied rooms
located on the second floor of Ordos Square in Dalate District, Ordos, China, in May 2022.

Fig. 4. Blood oxygen saturation and variations before and after viewing crape myrtle videos were assessed across three
distinct groups categorized by the type of video watched: flowering, foliage, and no video. The study involved 90 senior
citizens aged 60 to 99 years, all lacking professional horticultural backgrounds. Data collection took place in three serene,
unoccupied rooms located on the second floor of Ordos Square in Dalate District, Ordos, China, in May 2022.
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blood pressure, heart rate, and fingertip
pulse reduced the strain on the heart,
safeguarded the cardiovascular system,
aided in blood pressure control, miti-
gated damage to target organs, and sub-
sequently reduced the morbidity and
mortality associated with cardiovascular
diseases.

Fluctuations in positive and nega-
tive emotions wielded a substantial im-
pact not only on mental well-being but
also on physical health. In light of this
study, it is plausible to infer that crape
myrtle viewing activities positively im-
pact the physical and mental health of
elderly individuals, with flowering crape
myrtle observation yielding a more pro-
nounced effect. This study not only af-
firmed natural environmental factors on

the well-being of elderly individuals but
also quantitatively assessed the effects of
viewing crape myrtle during distinct
stages of its life cycle. It substantiated
that even short-term viewing activities
exerted a significant influence on the
physical and mental health of elderly
individuals. The findings demonstrated
that a brief crape myrtle viewing pro-
gram held significant potential in the
horticultural therapy market, offering
notable health benefits. Therefore, for
future senior-friendly health gardens in
the adapted regions, the consideration of
crape myrtle or similar ornamental plants
as priority plants should be beneficial.

The interplay between natural land-
scapes on the physical and mental health
of elderly individuals is a multifaceted

process entailing various mechanisms.
Although crape myrtle viewing activi-
ties exhibited a substantial impact on
the physical and psychological dimen-
sions of the study group, it is essential
to acknowledge that crape myrtle ob-
servation remains a highly intricate
and comprehensive activity. Different
species and varieties of crape myrtle
present varying flower shapes, colors,
plant heights, fragrances, and flower-
ing periods. Hence, future research
should delve deeper into these aspects
to optimize the utilization of crape
myrtle, particularly in the context of
healing gardens. Our experiment was
conducted in a controlled indoor envi-
ronment and the positive results should
lead to implementation of more gardens

Fig. 5. Positive and negative emotion and variations before and after viewing crape myrtle videos were assessed across three
distinct groups categorized by the type of video watched: flowering, foliage, and no video. The study involved 90 senior
citizens aged 60 to 99 years, all lacking professional horticultural backgrounds. Data collection took place in three serene,
unoccupied rooms located on the second floor of Ordos Square in Dalate District, Ordos, China, in May 2022.

Fig. 6. Smile face scale and variations before and after viewing crape myrtle videos were assessed across three distinct groups
categorized by the type of video watched: flowering, foliage, and no video. The study involved 90 senior citizens aged 60 to
99 years, all lacking professional horticultural backgrounds. Data collection took place in three serene, unoccupied rooms
located on the second floor of Ordos Square in Dalate District, Ordos, China, in May 2022.
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in controlled medical environments,
such as windowless or very urban areas.
In terms of outdoor settings with fluc-
tuating temperatures, humidity, light,
and other factors, comprehensive con-
sideration is required to refine crape
myrtle viewing activities for the intricate
outdoor environment.

Conclusion
This study sought to substantiate

the positive effects of observing crape
myrtle on the physical and mental
well-being of elderly individuals, empha-
sizing the superior therapeutic benefits
during the flowering stage compared
with the leaf stage. It not only validated
previous research but also quantitatively
analyzed the impact of observing differ-
ent crape myrtle stages on the overall
health of older adults. The study yielded
the following conclusions: 1) the obser-
vation of crape myrtle significantly en-
hances the physical and mental health of
older adults, 2) flower viewing has a
more favorable impact on the physical
and mental health of elderly individuals
compared with leaf viewing, with statis-
tically significant distinctions observed
between the two, and 3) the natural en-
vironment can exert influence on the
physical and mental well-being of older
adults through visual stimulation.

The integration of crape myrtle
observation as a valuable therapeutic
intervention enhanced the health and
overall well-being of elderly individu-
als. Future research should focus on
optimizing the use of different crape
myrtle species and varieties, as well as
investigating the potential impact of
outdoor settings on the effectiveness
of these observation activities. In some
regions, crape myrtle is terribly over-
planted. In other regions, crape myrtle
will not grow well because of environ-
mental conditions. We highly recom-
mend planting some native or well-
adapted flowering plants for a region
with crape myrtle as specimens or com-
panion plants. Further research on gar-
den scenes that include winter vs. spring
and summer seasons with a variety of or-
namental plants is encouraged to see if
our findings would be replicated.
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