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SUMMARY. Researchers wonder what it takes to improve athlete performance.
Research has suggested that plants reduce anxiety, and reduced anxiety could, in turn,
improve athletic performance. Research also shows that plants have psychological
and restorative value such as improving coping mechanisms in human subjects as well
as the potential to improve concentration and focus attention that could affect
performance of athletes. The main objective of this research was to investigate the
impact of greenery/landscaping on athletic performance and cognitive and somatic
anxiety in track and field athletes. Four university track and field teams and 128
athletes participated in the study. Individual athlete performance and athletes’ scores
on the competitive state anxiety inventory-2 (CSAI-2) cognitive and somatic anxiety
tests were collected from seven track meets that occurred during one spring
competition season. Greenness/landscaping level was determined by Likert scale
rating averages from professional horticulturists who individually rated each site.
A regression analysis found that greenness level was a predictor (P = 0.000) of best
performance by athletes. More of the athletes’ best performance marks were at the
track and field site that had the highest greenery rating, and many of the athletes’
worst performance marks were achieved at the site that had the lowest greenery
rating. Results also indicated that all athletes performed better at the more vegetated
track and field site regardless of event and level of anxiety. All athletes performed
similarly at each of the track and field sites regardless of ethnicity, gender, or
grade classification. However, the overall average mean anxiety scores for all the
athletes involved in this study were somewhat high in comparison with the
instrument-normed scores for both the cognitive and somatic anxiety scales.

S
ports performance has been con-
stantly improving with new tech-
nology. Ideas and theories for

improved training and new techniques
and fresh drills have been developed
to benefit the athlete and their perfor-
mance ability (Raglin et al., 1990).
Tactics include enhancing confidence
and reducing athletes’ anxiety for more
compelling performances (Raglin
et al., 1990). Research has also discov-
ered that athletes’ poor performance
can sometimes be related to high levels
of anxiety (Raglin and Turner, 1992).

Research has found a relationship
between emotional stress and the
consistency of individual competitive
performance and that athletes with

poor performance indicated more emo-
tional stress when compared with the
athletes with good performance (Turner
and Raglin, 1995). Anxiety most often
leads to uncontrollable feelings of in-
adequacy, worry, ‘‘butterflies in the
tummy’’ feelings, rapid heartbeat, ner-
vousness, and negativity. It can also pro-
duce positive or negative thoughts from
present or past competitions, which
affect the athlete’s level of confidence
in their abilities (Martens et al., 1990).

According to Martens (1977),
anxiety is the reaction brought upon
by an environmental demand and can
be interpreted as intimidating by the
individual. The multidimensional the-
ory of anxiety has been given much
attention because of the highly inves-
tigated relationship between anxiety

and athletic performance (Krane and
Williams, 1987). The athletes’ perfor-
mance decreases when anxiety levels
are exceedingly high or when they fall
below the normal range.

The optimum track and field per-
formance anxiety levels vary depending
upon the events’ requirement for phys-
ical power and muscle mass increase
(Raglin et al., 1990). Unlike distance
running that only requires the athlete
to run, events like shot put, pole vault,
and triple jump require higher anxiety
levels because the events have more
elements involved with moving the
body weight at the right time with
the right force (Turner and Raglin,
1995). Track and field athletes have
been said to be at their best perfor-
mance when their anxiety level is high
for middle distances (200–400 m) and
low for short sprints (100 m) or long
distances (1–2 miles) (Landers and
Boutcher, 1986).

Athletes’ anxiety can be defined
and measured in two different ways:
cognitive vs. somatic. Cognitive anx-
iety is related to an athlete’s negative
expectations, consequences of fail-
ure, and the evaluation of his/her
ability relative to others. Cognitive
anxiety has been shown to exert a
strong influence on the performance
of the athlete regardless of the in-
dividual athlete’s physical ability
(Humara, 2001). Cognitive anxiety
has also been shown to cause negative
concerns about performance, disrupt-
ed attention, and a lack of concentra-
tion. Somatic anxiety is associated
more with physiological symptoms of
anxiety, such as butterflies in the stom-
ach, excessive sweating, shakiness, and
muscle cramps (Krane and Williams,
1987; Martens et al., 1990). Studies
have shown that, typically, better ath-
letic performance is because of either
low levels of cognitive anxiety and
somatic anxiety or high levels of con-
fidence (Krane and Williams, 1987;
Martens et al., 1990; Rodrigo et al.,
1990). An athlete’s confidence has
been said to be affected by his/her
ability to use imagery for mental
toughness and his/her ability to focus
after a mistake (Abma et al., 2002).
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Research has suggested psycholog-
ical benefits from interactions with na-
ture and green spaces. Hartig and Evans
(1993) brought attention to theories
focused on the positive effects of nature
on human well-being. Studies have also
suggested that plants affect people’s
quality of life and that plants promote
positive thoughts when people are in
the presence of plants (Larsen et al.,
1998; Waliczek et al., 1996, 2005).
Research has provided evidence that
plants, trees, shrubs, and naturalized
areas are beneficial to people by
reducing stress and through the
renewal of the mind (Ulrich, 1984).
Natural settings have more restorative
effects on people’s emotional state in
comparison with urban settings (Ulrich
et al., 1991), which explains why wil-
derness areas or urban parks are often
chosen by people for retreats during
stressful times (Hartig and Evans,
1993). Positive feelings can be invoked
through landscapes with natural ele-
ments like vegetation and water, which
all help to reduce high stress to mod-
erate levels (Fredrickson and Levenson,
1998). Natural scenes are known to be
more restorative if human-made ob-
jects such as cars or buildings are in-
conspicuous or absent (Ulrich, 1983).

The main objective of this study
was to determine if the level of green-
ery and landscaping at track and field
competition sites influenced colle-
giate athletes’ performance and/or
anxiety levels.

Materials and methods
SAMPLE SCHOOLS AND ATHLETES.

A total of 512 track and field athletes
from 19 different universities within
Texas were asked to participate in the
study. Athletes who participated in the
events of shot put, discus, hammer
throw, and javelin field events were
not invited to participate because their
event placement most commonly oc-
curs outside the track stadium, and
therefore, they would not have viewed
and been influenced by track and field
landscaping. Athletes who participated
in the following events were asked to
participate in the study: triple jump,
long jump, high jump, pole vault,
sprints (100 m, 200 m, 100-m hur-
dles), mid-distance running (400 m,
400-m hurdles, 800 m), and long
distance running (1500 m, 3200 m,
5000 m, 10,000 m, steeplechase). Four
different universities chose to partici-
pate and within those teams a total of

128 athletes agreed to participate in the
study.

The schools and track and field
teams were contacted through e-mail
with a note detailing the study and
how researchers would be using infor-
mation from athletes. After 2 weeks,
researchers sent another e-mail to en-
courage responses and followed up
with phone calls to each coach. Re-
searchers sent another short e-mail after
phone conversations so that coaches
could reply with their response on
whether they did or did not want to
participate.

TRACK AND FIELD SITES. The
track and field competition sites were
chosen based on the track team sched-
ule for all teams that agreed to partic-
ipate in the study. Of all the track
meets in which each of the four teams
were participating during the Spring
2009 competition season, four loca-
tions included all participating teams
in competition. Each of the track meets
was a multiple team meet, which
means that more than three different
schools were at each meet competing
against each other. Therefore, these
sites/meets were those for which data
were collected. The schools and Texas
locations were University of Texas,
Austin; Rice University, Houston;
Stephen F. Austin University, Nacog-
doches; and Texas Tech University,
Lubbock.

GREENNESS RATING SCALE. To
measure the differing levels of green-
ness/landscaping at each track and
field site, a Likert rating scale was used
(Likert, 1967). The system of mea-
surement was based on a reliable and
valid greenness rating instrument that
was used similarly in the previous re-
search (Kuo and Sullivan, 2001). Each
number on the scale related to a de-
scription explaining the levels/per-
centages of greenery and landscaped
areas of the track and field competition
site from the center of the field, ac-
counting for only what the researcher
could view from a 360� area at each
location. Each track and field site was
rated on the levels of landscaping dur-
ing the same period as the outdoor
competition season. The Likert rating
scale consisted of the following rating
criteria: 1 = no greenery, traffic is
visible, buildings are in view, only
grass on field; 2 = minimal greenery,
some turf, no shrubs, some views of
buildings, 25% greenery; 3 = minimal
greenery, some turf and shrubs, few

views of buildings, 50% greenery; 4 =
some greenery, turf, trees, and shrubs,
no views of buildings, 75% greenery;
and 5 = fully landscaped around all
perimeter of the track, viewings of
trees or field scapes in the distance.

The researcher recorded informa-
tion regarding the landscape from var-
ious angles including the middle of the
field and from the stadium seating on
both sides of the field if applicable,
using photographs to document views.
To maintain consistency in the study,
the researcher was the sole photogra-
pher for recording the information
at each site. Photographs were taken
during competition season and at a
time when people were not present
such as early morning or just before
sunset. The photographs of multiple
views for each track and field site were
viewed by three professional horticul-
turists from both academic and in-
dustrial backgrounds who privately
and individually rated each landscape
using the Likert scale. Scores resulted
in an average greenery rating from
each professional horticulturist for
each track and field site. These scores
from each of the three horticulturists
were averaged together to result in
one final composite score for each
track meet site.

SOMATIC AND COGNITIVE ANXIETY

INSTRUMENT. Somatic and cognitive
anxiety was assessed using the CSAI-2
(Martens, 1977). The survey took 5–
10 min for participants to complete
and consisted of 18 statements (nine
for the somatic anxiety scale and nine
for the cognitive anxiety scale) re-
garding how each athlete felt while
he/she competed in sporting events.
The somatic anxiety scale questions
pertained to feelings of tense muscles,
butterflies in the stomach, and other
physiological symptoms (Martens,
1977). The cognitive anxiety scale
questions measured negative self-
evaluation, negative expectations of
success, and other mental compo-
nents of anxiety (Martens, 1977).
To respond, each athlete marked
one of the following four answer
choices: ‘‘not at all,’’ ‘‘hardly ever,’’
‘‘sometimes,’’ or ‘‘often.’’ Athletes chose
the answer which most pertained to
their feelings/emotions at the time
the survey was administered.

Scoring was determined through
the allocation of 1, 2, 3, or 4 points for
each of the responses available and
chosen by the respondent. This resulted
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in a score ranging from 9 (low anxiety)
to 36 (high anxiety) with separate totals
for each of the scales. This instrument
had been tested for reliability and val-
idity (Martens, 1977) and normed on
a nationwide sample of athletes. The
published reliability for the cognitive
anxiety instrument was 0.79 and for the
somatic anxiety instrument was 0.82
(Martens, 1977).

SPORTS PERFORMANCE QUESTIONS.
To measure the variable of sports per-
formance, there was a space allocated
at the bottom of the survey for each
athlete to report his or her performance
at each of the different track meets at
the four different selected competition
locations. For those athletes who did
not return their surveys for each meet,
the researcher used a live results web-
page (Flash Results, 2011) for track and
field competitions and recorded perfor-
mance for each athlete for each meet.
The researcher ranked all the listed
performances for each athlete for the
season as best, second best, third best,
and lowest performance.

DEMOGRAPHIC QUESTIONNAIRE.
A demographic questionnaire was cre-
ated by the investigator using other
known reliable and valid instruments
as models (Dravigne et al., 2009) to
obtain background information on
each participant. The questionnaire in-
quired about each participant’s gender,
ethnicity, year of eligibility, main event
in which the athlete was participating,
university of attendance, best mark
overall with year of performance and
location, and each previous season of
collegiate competition best mark and
location.

DATA COLLECTION AND ANALYSIS.
For this study, each athlete was asked
to complete seven surveys throughout
competition season, during the time
span between 1 h before and 1 h after
participation in their event at selected
competitions. A chosen team member
or coaching staff member was asked
to collect all the written surveys after
each selected meet and to return them
to researchers in a preaddressed and
stamped manila envelope. Data were
entered into an ExcelTM (Microsoft,
Redmond, WA) spreadsheet and then
downloaded into SPSS� (version
17.0; SPSS, Chicago, IL) for statistical
analysis. Data analyses included fre-
quencies and descriptive tests, as well
as regression tests, a chi square anal-
ysis, Pearson product-moment corre-
lation tests, and analysis of variance

(ANOVA) tests to compare data be-
tween different groups of athletes.

Results and discussion
Of the 512 athletes who were

asked to participate in the study, 128
participants (26%) completed con-
sent forms and provided demographic
information. Participants were from
the following Texas universities: Texas
A&M University, Corpus Christi
(17.2%); Texas Tech University, Lub-
bock (23.4%); Stephen F. Austin Uni-
versity, Nacogdoches (38.3%); and
Texas State University, San Marcos

(21.1%). The gender distribution was
fairly evenly distributed with 55.5% fe-
male and 44.5% male respondents, yet
varied in comparison with the overall
distribution within National Colle-
giate Association of Athletics (NCAA),
which had 55% male and 45% females
(DeHass, 2009).

The study included �42.5% Cau-
casian athletes, 37.8% African American
athletes, 9.4% Hispanic athletes, 1.6%
Asian American athletes, and 8.7% ath-
letes considering themselves as ‘‘other.’’
Reports from NCAA for Division I track
and field athletes showed the ethnicity

Fig. 1. Photographs and greenness/landscaping ratings of university track and field
sites in Texas determined from average Likert scale mean ratings by professional
horticulturists (1 = no greenery, 5 = fully landscaped) in the study of the
relationship between levels of greenery/landscaping at track and field sites, anxiety,
and sports performance.
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reports for the year of the study to be
similar to the research participants except
for that this research group included
more minority group athletes (African
American and Hispanic) and fewer Cau-
casian athletes (DeHass, 2009).

The athletes surveyed were
grouped by their year of eligibility
and included 32.8% freshman stu-
dents, 28.2% sophomore students,
20.6% junior level students, and
15.3% senior level students. Athletes
were grouped according to the events
in which they were competing, and
only recorded data in one of the
events in which they competed if they
chose to participate in more than one
event. There were four categories into
which athletes were classified: 26.8%
were placed in the triple, long, and
high jump and pole vault; 16.5% par-
ticipated in sprints (100 m, 200 m,
100-m hurdles), and 31.5% competed
in mid-distance running (400 m, 400-m
hurdles, 800 m). Lastly, 25.2% were
long distance runners (1500 m, 3200 m,
5000 m, 10,000 m, steeplechase).

GREENNESS RATINGS. Three hor-
ticulture professionals privately and
individually rated each of the photo-
graphed track and field sites, and
then scores for all three horticulturists
were averaged to obtain an overall
greenery rating for each site. A score
of 5 for a field site was considered to
have the highest level of greenery and
a score of 0 was the lowest rating pos-
sible and had no greenery. Texas Tech
University received a 1.73 greenery
rating; University of Texas received a
2.08 greenery rating; Rice University
received a 2.88 greenery rating, and
Stephen F. Austin University received
a 3.16 greenery rating (Fig. 1).

A T H L E T E P E R F O R M A N C E

COMPARISONS. Performance was ranked
with 1 being entered for the worst
performance, 2 being entered for the
third best performance, 3 being en-
tered for the second best perfor-
mance, and 4 for being entered for
the best performance. A regression
analysis was performed to determine
if the presence of greenery on the
track and field competition site was
a predictor of better performance by
athletes. The analysis indicated that
greenness level was a predictor (P =
0.000) of best performance by athletes
when performance level of athletes was
the dependent variable (Table 1). The
researcher ranked all the listed perfor-
mances for each athlete for the season

as best, second best, third best, and
lowest performance. Track and field
sites with the highest ratings in green-
ness resulted in the greatest number of
athletes achieving their best perfor-
mances (Fig. 2).

Descriptive data based on perfor-
mance verified results from the regres-
sion analysis. Performance data were
collected from seven different track
meets at four different locations. Not
all the athletes who participated in the
study participated in all seven track
meets. Most of the athletes’ best per-
formance marks were at Stephen F.
Austin University (47.7%) which had
the highest greenery rating (3.16), and
most of the athletes’ worst perfor-
mance marks were achieved at Texas

Tech University (68%) which had the
lowest greenery rating (1.73) (Fig. 2).

A chi square analysis was used to
examine performance and greenery
data (Table 2). Statistically significant
differences were found in the chi square
analysis results, which indicated that
the performance of the athletes who
participated in the track meets differed
from the expected results at each of
four track and field meets that corre-
sponded with each of the four sites
included in the study (Table 2). The
difference in expected and observed
performance percentages supports the
idea of greenery having an impact on
performance. Of the athletes who par-
ticipated in the meet, Texas Tech Uni-
versity showed statistically significant

Table 1. Results of a linear regression analysis using greenness/landscape rating
as a predictor and performance level of athletes as the dependent variable in the
study of the relationship between levels of greenery/landscaping at track and
field sites, anxiety, and sports performance.

Greenness/landscape
ratingz/performancey df

Mean
square R2 F P

Regression 5 68.339 0.611 36.714 0.000*
Residual 117 1.861
Total 122
zGreenness/landscaping level was determined by averages from ratings of professional horticulturists who
individually rated each site and created a mean from the data at each site. Greenness was rated using a Likert
scale of 1–5, where 1 = no greenery and 5 = fully landscaped.
yPerformance was established from comparison of all the athletes’ marks during the study in Spring 2009 period.
*Significant at P = 0.05.

Fig. 2. Location of university track and field sites in Texas, greenness/landscaping
ratings of the sites (1 = no greenery, 5 = fully landscaped), and percentage of
athletes’ best and poorest marks (established from comparison of all the athletes’
marks during the Spring 2009 study period) at each site during the researched
competition season in the study of the relationship between levels of greenery/
landscaping at track and field sites, anxiety, and sports performance.
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differences in expected (25%) vs. ob-
served (68.18%) lowest marks and
also had the lowest greenness ratings
(1.73) (P = 0.000). Of the athletes
who participated in the meet, Stephen
F. Austin University was more closely
aligned with best and poorest expected
results (20.8%, 20.8%) and observed
results (34.93%, 39.75%). Stephen F.
Austin University also had the highest
greenness rating (3.16) of all the track
meet sites (Fig. 2; Table 2).

When athletes’ anxiety levels are
high or fall below normal range, ath-
letes’ performance can be negatively

affected (Raglin et al., 1990). This
study found that greenery appeared
to be a predictor of best performance
by athletes. Findings could be due to
the greenery helping to reduce high
stress levels of athletes and vegetation
influencing the athletes’ emotional
states and ability to positively evaluate
themselves during a high stress event.
These findings support literature
which has provided evidence that
plants, trees, shrubs, and naturalized
areas are beneficial to people through
the renewal of the mind and by re-
ducing stress (Ulrich, 1984). Other

research has shown that there are re-
storativeeffects innatural settings com-
pared with urban settings, which can
positively affect people’s emotional
states (Ulrich et al., 1991) or help re-
duce high stress to moderate levels
(Fredrickson and Levenson, 1998).

COMPARISONS OF COGNITIVE AND

SOMATIC ANXIETY. Cognitive and so-
matic anxiety surveys (CSAI-2) were
distributed at each of the seven track
meets that were included within the
study during the competition season.
Researchers could not provide incen-
tives to increase response rates of

Table 2. Results of a chi square analysis comparing athletes’ performancez at different track and field sites in Texas with
varying greenness levels in the study of the relationship between levels of greenery/landscaping at track and field sites,
anxiety, and sports performance.

Track meet/attendance + mark
Greenness

ratingy
Observed
[no. (%)]

Expected
[no. (%)] df P

Texas Relays, University of Texas, Austin 2.08
Attendance + lowest mark 9 (56.25) 4 (25) 3 0.029*
Attendance + best mark 3 (18.75) 4 (25)
Total athletes attending meet 16

Texas Twilight, University of Texas, Austin 2.08
Attendance + lowest mark 13 (40.62) 8 (25) 3 0.021*
Attendance + best mark 10 (31.25) 8 (25)
Total athletes attending meet 32

Dogwood Relays, Stephen F. Austin University,
Nacogdoches

3.16

Attendance + lowest mark 12 (31.57) 9.5 (25) 3 0.064
Attendance + best mark 5 (13.15) 9.5 (25)
Total athletes attending meet 38

Rice Invite, Rice University, Houston 2.88
Attendance + lowest mark 30 (54.54) 13.8 (25) 3 0.000*
Attendance + best mark 9 (16.36) 13.8 (25)
Total athletes attending meet 55

Texas Tech Invite, Texas Tech University,
Lubbock

1.73

Attendance + lowest mark 15 (68.18) 5.5 (25) 3 0.000*
Attendance + best mark 4 (18.18) 5.5 (25)
Total athletes attending meet 22

Big VII Conference, Texas Tech University,
Lubbock

1.73

Attendance + lowest mark 8 (32) 6.3 (25) 3 0.067
Attendance + best mark 10 (40) 6.3 (25)
Total athletes attending meet 25

Southland Conference, Stephen F. Austin University,
Nacogdoches

3.16

Attendance + lowest mark 33 (39.75) 20.8 (25) 3 0.000*
Attendance + best mark 29 (34.93) 20.8 (25)
Total athletes attending meet 83

zBest performance was established from comparison of all the athletes’ marks during the Spring 2009 study period.
yGreenness/landscaping level was determined by averages from ratings of professional horticulturists who individually rated each site and created a mean from the data at each
site. Greenness was rated using the following Likert scale of 1–5, where 1 = no greenery and 5 = fully landscaped.
*Significant at P < 0.05.
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athletes because it would violate
NCAA regulations. Therefore, there
were a few responses with only 24 of
the 128 athletes responding to the
cognitive and somatic anxiety surveys
for a 30.7% response rate. In com-
parison with norm samples, which
were obtained from researchers who
have conducted independent com-
petitive anxiety research with the
sport of track and field using the
CSAI-2 (Martens, 1977), the overall
average mean scores for all the athletes
at all the meets were somewhat high
for both the cognitive and somatic
anxiety scores. The average norms
recorded from all the track and field
athletes across the nation were 20.34
for cognitive anxiety and 18.73 for
somatic anxiety (Martens, 1977) with
mean scores recorded for the athletes
involved in this study being 22.52 for
cognitive anxiety and 26.03 for so-
matic anxiety. As response rates were
low and all track and field sites were
not represented, no other statistical
comparisons could be made among
athletes and demographic groups.

COMPARISONS OF LOW VS. HIGH

ANXIETY. Events were coded based on
past research that formed the idea that
athletes perform best under particular
circumstances in regard to anxiety
levels (Landers and Boutcher, 1986).
Those events considered to be ‘‘high
anxiety’’ events were mid-distance run-
ning events (400 m, 400-m hurdles,
800 m). Those events known to be
events where athletes perform well un-
der low anxiety included sprints (100 m,
200 m, 100-m hurdles) and long dis-
tance running events (1500 m, 3200 m,
5000 m, 10,000 m, steeplechase).
Events such as triple, long, and high
jump and pole vault were included in
the study that did not fall into either
of the anxiety performance categories
because anxiety was not known to be
as influential in athlete performance
(Landers and Boutcher, 1986).

A regression analysis was con-
ducted to determine whether the pres-
ence of greenery was a predictor of best
performance by athletes in events that
were considered to be those in which
athletes perform best under low anxi-
ety, high anxiety, or in events where
anxiety is not known to be as influential
in performance (Table 3). Performance
data were collected from seven different
track meets at four different locations.
Not all the athletes who participated in
the study participated in all seven track

meets. Statistically significant results
supported the previous performance
findings in this study from all athlete
performance data that better perfor-
mance occurred at the track and field
site with more vegetation (Table 3). As
the results did not change when data
were split based on type of event/pre-
ferred level of anxiety, results from this
study indicated that all athletes per-
formed better at the more vegetated
track and field site regardless of event
and level of anxiety that past research
has indicated might be beneficial
for best performance for that event
(Fredrickson and Levenson, 1998).

DIFFERENCES IN DEMOGRAPHIC

GROUPS. A univariate ANOVA was
run to compare athletes’ best perfor-
mance and the variables of gender,
ethnicity, and grade classification to
observe whether any particular demo-
graphic group benefitted more from
the presence of greenery/landscaping
in terms of performance in compar-
ison with other groups. No differences
were found in comparisons. All ath-
letes performed similarly at each of the
track and field sites regardless of eth-
nicity, gender, or grade classification.
Therefore, all athletes and groups of
athletes appeared to have the greatest

number of best performance marks at
the site with more vegetation and the
greatest number of poor performance
marks at the site with the least vegeta-
tion. Cognitive and somatic anxiety
responses were limited and, therefore,
statistical comparisons could not be
made based on demographic groups
and overall anxiety levels.

Conclusions
Trade magazines have shown

that of all maintenance funds invested
in university budgets,�20% are spent
on maintaining the campus’ land-
scape (Yahres, 2000) and only a per-
centage of that may be allocated
toward the track and field competi-
tion area. These findings indicate the
potential benefits of plants on athletic
performance, perhaps justifying an
increase in percentage of funds allo-
cated for landscaping. The results also
indicate a connection between ath-
letic performance and levels of green-
ness or landscaping within track and
field areas. Further research should
examine the effect of greenery/land-
scaping on other sports performance.

The initial intent of the study was
to determine if levels of greenery and
landscaping influenced anxiety levels

Table 3. Results of a linear regression analysis comparing low anxiety, high
anxiety, and not applicable anxiety events where greenness/landscape rating was
used as a predictor, and performance level within the various events by preferred
anxiety level was used as the dependent variable in the study of the relationship
between levels of greenery/landscaping at track and field sites, anxiety, and
sports performance.

Greenness/landscape ratingz/
best performancey df

Mean
square R2 F P

Low anxiety eventsx

Regression 1 48.973 0.271 14.160 0.001*
Residual 38 3.459
Total 39

High anxiety eventsw

Regression 1 33.726 0.164 9.806 0.003*
Residual 50 3.439
Total 51

Anxiety events not applicablev

Regression 1 39.496 0.228 8.883 0.006*
Residual 30 4.446
Total 31

zGreenness/landscaping level was determined by averages from ratings of professional horticulturists who
individually rated each site and created a mean from the data at each site. Greenness was rated using the following
Likert scale of 1–5, where 1 = no greenery and 5 = fully landscaped.
yBest performance was established from comparison of all the athletes’ marks during the Spring 2009 study period.
xThose events where athletes perform well under low anxiety included sprints (100 m, 200 m, 100-m hurdles) and
long distance running events (1500 m, 3200 m, 5000 m, 10,000 m, steeplechase); 1 m = 3.2808 ft.
wThose events considered to be ‘‘high anxiety’’ events were mid-distance running events (400 m, 400-m hurdles, 800 m).
vEvents such as triple, long, and high jump and pole vault were included in the study that did not fall into either of the
anxiety performance categories because anxiety was not known to be as influential in athlete performance.
*Significant at P < 0.05.
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and performance of athletes, so that
relationships between variables could
be examined more closely as other past
research determined that views of na-
ture reduced anxiety levels of research
subjects. Low response rates on the
anxiety inventory limited findings for
this research but offer opportunities for
future research. Further research is also
necessary to determine if the type of
landscaping or vegetation is influential,
or if wooded or weedy natural areas
would impact athletic performance
more or less positively when com-
pared with the designed landscape. This
study was limited in that the athletes
who were included in the research self-
selected themselves for inclusion in the
study, and therefore, results are not
necessarily generalizable to the overall
population of athletes. It is recommen-
ded that more research be conducted
with a larger, randomly selected sample.
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