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Background: Anxiety is a prevalent con-
cern among college students, impairing
academic performance and increasing
attrition risk for universities. Effective
interventions are needed to reduce over-
all and test anxiety during high-stakes
assessments.

Purpose: This study explored the effect
of massage therapy (MT) in reducing over-
all and test anxiety in traditional-aged
undergraduate business students com-
pared to a comparison group engaged in
a relaxation activity (adult coloring).

Setting: A private liberal arts university
in the southeastern United States.

Participants: Undergraduate business
students (aged 18-23 years) enrolled in
accounting, business administration,
finance, economics, or marketing.

Research Design: Quantitative, quasi-
experimental, repeated-measures design
with both within-subjects (pre-post) and
between-subjects (MT vs. adult coloring)
evaluations.

Intervention: The experimental group
received a 30-min MT session adminis-
tered by a licensed massage therapist 2
h prior to a final exam. The comparison
group engaged in a 30-min adult color-
ing activity.

Main Outcome Measure: Anxiety levels
were assessed pre- and post-intervention
with the Adult Manifest Anxiety Scale—
College Version (AMAS-C).

Results: MT significantly reduced overall
anxiety (mean (M) = 58.79 to 51.68, t(37) =
4103, p <0.001, Cohen’'sd = 0.666) and test
anxiety (M =59.29 to 55.24, t(37) =2.623,p =
0.013, Cohen’s d = 0.426). Analyses of vari-
ance confirmed significant main effects
of MT on overall anxiety (n?2 = 0.314, p <
0.001) and test anxiety (%= 0.155, p = 0.015),

unaffected by sex at birth or academic
classification. Between-group differences
with the comparison activity were not sta-
tistically significant (p = 0.114), though MT
showed a small-to-moderate effect size.

Conclusion: A 30-min MT intervention
effectively reduced overall and test anxiety
among traditional-aged undergraduate
business students when administered
within a 2-h window prior to a final exam.
MT demonstrates promise as a non-
pharmacological strategy to support
students during high-stakes academic
assessments.

KEYWORDS: Overall anxiety; test anxiety;
mMassage therapy; college students; higher
education

INTRODUCTION

While experiencing minor setbacks
is beneficial for learning, it is essential
to maintain a careful balance between
gaining insights from these challenges
and preventing a complete breakdown in
academic progress.) Furthermore, due to
society’s strong focus on upward progres-
sion and academic achievement, college
students frequently grapple with a fear
of failure, which can subsequently give
rise to mental health challenges affecting
their academic performance, specifically
manifesting as anxiety.? Anxiety is charac-
terized by the anticipation of a future real
or perceived threat, resulting in sensations
of tension, fear, and uneasiness.(®) While
anxiety is a normal response to a stress-
ful situation and occasional normal bouts
can even be adaptive, helping individuals
to stay alert and cautious, excessive or
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chronic anxiety can significantly impact
the quality of life and well-being of an
individual.® This state often coincides with
heightened muscle tension and increased
vigilance, as the nervous system responds
to the possibility of perceived impending
danger or other perceived negative events,
potentially leading to cautious or avoidant
behaviors.

The study by Li et al.,® which identified
a significant association between anxiety
symptoms and academic stress in college
students, suggests that anxiety may hinder
students’ ability to effectively process and
respond to academic challenges, poten-
tially impacting their academic success.
Although undergraduate students pre-
pare for a test or examination in advance,
their efforts to perform well are hindered
when they experience the pressure asso-
ciated with failure. Often, anxiety acts as
a memory blocker removing a student’s
ability to recall answers from the knowl-
edge acquired during a study session.®
Moreover, Vitasari et al.(7) found that high
levels of anxiety negatively impact stu-
dents’ academic performance, as anxiety
is @ major predictor of lower examination
scores and diminished study effectiveness.

In their research, Lipson et al.8 identified
anxiety as a widespread concern affecting
most (73%) college students grappling with
mental health issues (survey data from
>350,000 students across 373 campuses).
In addition, the American Psychological
Association(® asserts that test anxiety
is a form of anxiety that arises from the
pressure and uneasiness associated with
assessment methods, often resulting
in decreased performance. While not a
formal diagnosis,(19) test anxiety is a well-
documented psychological condition char-
acterized by worry, nervousness, and fear
before, during, or after assessments.(1112)
Physical symptoms commonly associated
with test anxiety include sweating, trem-
bling, nausea, increased heart rate, and
even shortness of breath.(”) Experiencing
test anxiety can lead to thoughts that can
hinder a college student’s ability to focus,
remember information, and perform well
on assessments.(?) Since there is a lot at
stake during their academic journey, for
traditional-aged undergraduate business
students completing courses such as
accounting, finance, economics, market-
ing, or business administration, anxiety
can negatively impact their academic
performance. Without support, this effect

can even influence their likelihood of stay-
ing in school, putting them at risk of drop-
ping courses or potentially leaving college
altogether.(4)

Additional factors that may influence
anxiety levels include sex at birth and aca-
demic classification. Sex at birth has been
explored in previous studies as a factor
that may affect stress responses and cop-
ing mechanisms. Research indicates that
Mmales and females often exhibit varying
physiological and psychological reactions
to stress, potentially leading to differ-
ent levels of responsiveness to anxiety-
reducing interventions such as massage
therapy (MT).34 Including sex at birth as a
variable allowed for a deeper understand-
ing of whether MT has a universally posi-
tive impact or if its effectiveness varies by
demographic factors. Similarly, academic
classification was selected as a variable
because lower-division (freshmen and
sophomores) and upper-division (juniors
and seniors) students typically experience
different academic pressures and levels of
familiarity with coping strategies. Research
suggests that lower-division students, who
are still adjusting to college demands, may
experience higher levels of anxiety com-
pared to upper-division students who have
developed more refined coping skills.(3°)
Analyzing the MT intervention’s effective-
ness across these classifications helps to
identify whether specific academic stages
influence outcomes.

According to the literature, suggestions
for dealing with anxiety include using
resources on campus, establishing a rou-
tine, approaching challenges with a positive
outlook, resting, learning and implement-
ing relaxation techniques, and developing
a structured plan of action.™17) To improve
their chances of success, it is essential for
college students to adopt effective strat-
egies for managing anxiety. Despite its
potential to reduce anxiety, MT has not yet
been recommended as a strategy for col-
lege student support. MT consists of the
application of massage and non-hands-on
components, including health promotion
and education messages, for self-care and
health maintenance.('® Research stud-
ies affirm the efficacy of MT in alleviating
anxiety and fostering relaxation by reduc-
ing stress hormones, such as cortisol.(1?)
However, the prevailing literature primar-
ily stems from research conducted in
healthcare settings, focusing on individuals
experiencing various medical conditions
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and chronic pain.29-22) This emphasizes an
opportunity for further exploration of MT's
benefits in higher education, particularly
in Managing anxiety among different stu-
dent demographics. Field et al.(9) reported
that MT has a positive effect on anxiety.
Yet, MT is currently underutilized by higher
education institutions to intentionally sup-
port students in managing anxiety levels.
In higher education, MT is mainly offered
as a resource with the goal of promoting
relaxation and well-being.(?3) Although
the literature offers ample evidence that
MT can improve both physical and mental
health,20.2224-31) jts benefits are not inten-
tionally utilized and measured in higher
education to help students manage overall
and test anxiety.

The study aimed to investigate the
effects of MT compared to a comparison
group on overall anxiety and test anxiety in
traditional-aged undergraduate business
students during the final exam period.
Additionally, the study sought to examine
the following:

1. Does MT intervention significantly
reduce overall and test anxiety levels
in traditional-aged undergraduate
business students compared to a
comyparison group?

2. Does the effect of MT on overall anxi-
ety or test anxiety vary by sex at birth,
relative to the comparison group?

3. Are there significant differences in
the effectiveness of MT interven-
tion, relative to a comparison group,
in reducing overall and test anxiety
levels among traditional-aged under-
graduate business students based
on academic classification (upper
division vs. lower division)?

METHODS
Study Design

The study employed a quantitative,
quasi-experimental design to examine the
effect of MT on anxiety levels in traditional-
aged undergraduate business students
at a private liberal arts university in the
southeastern United States. A repeated-
Measures, between-subjects design was
used, with participants assigned to either a
30-min MT session or a 30-min comparison
activity (adult coloring book), both held 2
h before final exams. Anxiety levels were

assessed pre- and post-intervention using
the Adult Manifest Anxiety Scale—College
Version (AMAS-C), enabling both within-
subject and between-group comparisons.

Ethics Approval

The study received Institutional Review
Board (IRB) approval (IRB#1123, December
1,2023) under review (45 CFR 46, Category
7), ensuring compliance with ethical
research standards. All participants pro-
vided informed consent digitally before
data collection and received a written
consent form to review prior to the inter-
vention. Participation was voluntary, with
the option to withdraw at any time. Data
confidentiality was maintained through
anonymized, securely stored responses.
The research instrument remained unal-
tered, with copyright compliance ensured.

Participants

Participants were traditional-aged
college students from 18 to 23 years old
enrolled at a private liberal arts college in
the southeastern United States pursuing
an undergraduate degree in accounting,
business administration, finance, econom-
ics, or marketing. The recruiting process
of participants for the study happened
through faculty notifications to students
as well as targeted electronic communica-
tions to students advising them about the
opportunity to participate. Furthermore,
the study partnered with the institution’s
Campus Recreation and Wellness Depart-
ment to assist with awareness for partici-
pation. Students were not eligible if they
were either outside of the age range or
not enrolled in a business-related major.
While the experimental group had strong
engagement, participation in the com-
parison group was initially lower, likely due
to the appeal of MT. To address this, the
researcher actively recruited participants
at a high-traffic location near the MT inter-
vention site, leveraging direct engagement
with potential participants and word of
mouth.

Intervention and Comparison Groups

The experimental group underwent a
30-min MT session, aimed at alleviating
anxiety levels, which was scheduled 2 h
before the participants’ final exams. The
timing of the sessions was meticulously
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planned to accommodate the final exam
schedule, with specific time slots allo-
cated for interventions before exams at
8 am, 11:30 am, and 3 pm. This scheduling
ensured that the MT occurred at an opti-
mal time to potentially influence anxiety
levels.

An experienced massage therapist, spe-
cializing in mental health, state-licensed,
and insured, administered a 30-min mas-
sage session employing the following MT
types/styles/techniques: Swedish massage,
acupressure, cross-fiber friction, myofascial
release, hydrotherapy, and aromatherapy.
The MT practitioner adjusted the pressure
applied based on the participant’s comfort
level, using levels 1-3 on the Walton Pres-
sure Scale. According to the Walton Pres-
sure Scale, she employed either “light,”
“medium,” or “heavy” pressure.(32)

The MT protocol used in the study was
based on the Swedish massage technique,
applied across various body areas in both
supine and prone positions. The inter-
vention was conducted in a dedicated,
standard-sized study room (approximately
11 < 12 feet) within the business school’s
common area, offering convenient access
for the target population. While the room
had windows facing the outdoors and
the hallway, black cardboard panels were
used to cover them, ensuring participant
privacy and controlled lighting. All furni-
ture was removed to create ample space
for the massage table and the MT practi-
tioner’'s workspace. Fluorescent lighting
was replaced with a table lamp to create a
more conducive atmosphere. The room'’s
door could be secured from the inside with
clear signage that the intervention was in
progress. Table 1 provides a detailed over-
view of the specific techniques employed,
including the targeted body areas, types of
mMassage strokes, pressure levels accord-
ing to the Walton Pressure Scale, and
additional therapeutic elements incorpo-
rated to enhance the effectiveness of the
treatment.

Participants allocated to the comparison
group participated in a 30-min coloring
session, an established anxiety-reduction
activity reported in previous studies.(34)
Once a design was selected from the
book titled “Adult Coloring Book: Stress
Relieving Designs Animals, Mandalas,
Flowers, Paisley Patterns and So Much
More,” participants received a pack of 24
pre-sharpened colored pencils manufac-
tured by Crayola to engage in the coloring

activity. All participants had the option to
utilize a designated area in the student
lounge to engage in this comparative
relaxation method. They were informed
that the duration of the coloring activity
was limited to 30 min.

Data Collection and Analysis

Demographic data including age, sex at
birth, race, ethnicity, and academic clas-
sification were collected. Overall and test
anxiety levels were measured two times
during the experiment. Utilizing the AMAS-
C survey, participants self-reported test
anxiety levels as follows: (i) pre-intervention
(experimental and comparison groups)
and (ii) post-intervention (experimental
and comparison groups). All responses
were collected using Microsoft Forms. The
AMAS-C survey instrument was sourced
from the AMAS Manual.®® The AMAS-Cisa
42-item self-reportinstrument designed to
assess manifest anxiety in college students
across four subscales: Worry/Oversensitivity
(12 items), Physiological Anxiety (8 items),
Test Anxiety (15 items), and Social Concerns/
Stress (7 items). The scale also includes a
seven-item Lie scale to gauge response
bias. Each item is answered with a simple
“yes” or “no.” Within 2 h of an academic
assessment, both groups self-reported
their anxiety levels (pre-intervention score).
The experimental group then received MT
while the comparison group participated in
a coloring activity. Immediately afterward
and prior to an academic assessment, both
groups self-reported their anxiety levels
again (post-intervention score).

Data collection was managed through
Microsoft Forms by creating pre- and
post-intervention forms for each group. To
ensure accessibility, four unique QR codes
linked participants to their respective forms.
Pre-intervention QR codes were distributed
at the intervention site, granting mobile
access to the survey and a digital consent
form. The identities of all participants
were kept confidential, and the massage
therapist did not collect any data.

For scoring, the AMAS-C provides an
Overall Anxiety measure by summing
all the items from the subscales, with a
mMaximum score of 42. To obtain the test
anxiety score, the 15 Test Anxiety items
were totaled. The instrument uses T-scores
to interpret results, offering five catego-
ries: extreme, clinically significant, slight
elevation, expected, and low anxiety, each
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with specific implications for anxiety levels.
Lowe developed T-scores based on a sam-
ple of 818 traditional college students.(33)
Lowe's research provides robust normative
data to support the interpretation of anxi-
ety levels, with specific attention to the Test
Anxiety subscale, for identifying students
at risk of performance impairment due to
anxiety. Throughout the manuscript, the
term T-scores will be used to represent
the converted scores of the AMAS-C for all
participants in the study.

Data were imported from Microsoft
Forms into an Excel file. Subsequently, all
responses were coded in numerical form
to reflect four AMAS-C subscales that were
identified by each survey item. Then, all
raw scores were converted to T-scores
utilizing the AMAS-C conversion tables as
described above and were analyzed using
the Statistical Package for the Social Sci-
ences, Version 29.0 (SPSS, IBM, Armonk, NY,
USA). Descriptive statistics were employed
to summarize demographic data for both
the experimental and comparison groups
separately.

To compare the pre- and post-inter-
vention survey scores, a paired t-test was
used. An independent samples t-test
was employed to observe any differences
between the effect of the intervention (MT)
versus the comparison activity (adult col-
oring book) post-intervention. To identify
variations in the effect of MT based on sex
at birth and academic classification, sev-
eral two-way mixed analyses of variance
(ANOVAS) were conducted. The indepen-
dent variables were overall anxiety score
and the Test Anxiety subscale score as
described by the AMAS-C conversion table.
The dependent variables were sex at birth,
either male or female, and academic clas-
sification, either lower division (freshman
or sophomore) or upper division (junior or
senior).

RESULTS
Experimental Group

The experimental group consisted of
38 traditional-aged undergraduate busi-
ness students. Table 2 presents summary
descriptive data using “male” and “female”
as the two classifications for the experi-
mental group’s sex at birth. Additional
information to illustrate characteristics
for the experimental group covered age,

race/ethnicity, academic classification, and
academic major.

Comparison Group

The comparison group consisted of 38
traditional-aged undergraduate busi-
ness students. Table 2 presents summary
descriptive data using “male” and “female”
as the two classifications for the com-
parison group’'s sex at birth. Additional
information to illustrate characteristics for
the comparison group covered age, race/
ethnicity, academic classification,and aca-
demic major.

The Shapiro—Wilk test confirrmed normal
distribution of pre- and post-intervention
anxiety scores (p > 0.05). Levene’s test was
used to assess the homogeneity of vari-
ances prior to conducting ANOVA. It was
applied to anxiety scores across the experi-
mental and comparison groups (F = 2.33],
p = 0.131), sex at birth (F = 0.946, p = 0.334),
and academic classification (F = 5.625,
p =0.022). Therefore, the use of parametric
analyses was validated.(36)

Experimental Group—Overall Anxiety
Levels

A paired samples t-test revealed that
overall anxiety scores, as measured by the
AMAS-C and shown in Figure 1, were sig-
nificantly lower post-intervention (mean
(M) =51.68, standard deviation (SD) =12.38)
compared to pre-intervention (M = 58.79,
SD =9.053, t(37) = 4.103, p < 0.001, d = 0.666)
(Table 3). MT showed statistical significance
in reducing overall anxiety levels among
traditional-aged undergraduate business
students, with scores decreasing following
the intervention. This reduction, ranging
from 3.6 to 10.6 points, was supported by
a moderate to large effect size (Cohen’s
d = 0.666) and a moderate positive correla-
tion between pre- and post-intervention
scores (r = 0.541, p < 0.001).

Experimental Group—Test Anxiety Levels

A paired samples t-test showed that test
anxiety scores were significantly lower
post-intervention (M = 55.24, SD = 12.082)
compared to pre-intervention (M = 59.29,
SD =10.126, t(37) = 2.623, p = 0.013,d = 0.426)
(Table 3). MT reduced test anxiety levels
among traditional-aged undergraduate
business students. There was a moderate
effect size (Cohen’s d = 0.426) and a strong
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Characteristic Category Experimental Group, n (%) Comparison Group, n (%)
Sex at birth Male 19 (50.0) 16 (42.1)
Female 19 (50.0) 22 (57.9)
Age (years) 18 7 (18.4) 3(7.9)
19 12 (31.6) 9 (23.7)
20 9 (23.7) 11 (28.9)
21 7 (18.4) 7 (18.4)
22 1(2.6) 4 (10.5)
23 2 (5.3) 4 (10.5)
Race/ethnicity African American/Black 4 (10.5) 5(13.2)
Asian 2 (5.3) 4 (10.5)
Hispanic/Latino(a) 5(13.2) 6 (15.8)
White 26 (68.4) 22 (57.9)
Other 1(2.6) 1(2.6)
Academic classification Lower division 20 (52.6) 12 (31.6)
Upper division 18 (47.4) 26 (68.4)
Major/minor Accounting 3(7.9) 5(13.2)
Business Administration 23 (60.5) 25 (65.8)
Economics 2 (5.3) 1(2.6)
Finance 6 (15.8) 4 (10.5)
Marketing 4 (10.5) 3(7.9)

positive correlation between pre- and post-
intervention scores (r = 0.645, p < 0.001).

Differences Among Intervention Groups:
Experimental Versus Comparison

Anindependent samples t-test indicated
that while the MT intervention group had
a lower overall anxiety score following the
intervention (M = 51.68, SD = 12.382) com-
pared to the comparison group (M =56.58,
SD = 14.229), the change was not statis-
tically significant, t(74) = -1.60, p = 0.114,
d =0.37. While Cohen’'s d indicated a small
to medium effect size, the effects were not
statistically significant (Table 4).

ANOVA Results (Overall Anxiety and Sex at
Birth)

Atwo-way mixed ANOVA was conducted
to examine the effects of sex at birth and
the MT intervention on the Overall Anxiety

Measure T-scores (Table 5). The results of
the ANOVA revealed that the MT interven-
tion exhibited a significant main effect on
Overall Anxiety Measure T-scores, (1, 36) =
16.452, p < 0.001, n? = 0.314, with a large
effect size (0.314).87) However, sex at birth
had a significant influence on Overall
Anxiety Measure T-scores, f(1, 36) = 3.925,
p = 0.055, n2 = 0.098. Additionally, there
was no significant interaction between sex
at birth and the MT intervention, f(1, 36) =
0.153, p = 0.698, n? = 0.004.

ANOVA Results (Test Anxiety and Sex at
Birth)

A two-way mixed ANOVA was con-
ducted to examine the effects of sex at
birth and the MT intervention on the
Test Anxiety Subscale T-scores (Table
5). The results of the ANOVA exposed a
significant main effect of MT interven-
tion on Test Anxiety Sulbscale T-scores,
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Post-intervention
Total Anxiety Measure T-scores distribution

Pre-intervention

Total Anxiety Measure T-scores distribution

Mean = 51.68
Mean = 58.79 SD=12.382
SD=9053 n=38
n=38

Frequency
Frequency

25 35 45 55 65 75 85 25 35 45 s5 65 75 85

Pre_TOT T score Post_TOT T score

FIGURE 1. AMAS-C Total Anxiety T-scores (TOT) before and after massage therapy intervention, showing reduced
anxiety following treatment. SD = standard deviation.

TABLE 3. Experimental Group: Pre- and Post-Intervention Anxiety Scores

Measure Pre Mean (SD) Post Mean (SD) Mean Difference (95% Cl) t (df) p-value/Effect Size
Overall anxiety 58.79 (9.05) 51.68 (12.38) 711 (3.60-10.61) t=410 (37) p<0.001,d=0.67
(0.31-1.01)
Test anxiety 59.29 (10.13) 55.24 (12.08) 4.05 (0.92-7.18) t=262(37) p=0.013,d=043
(0.09-0.76)

Cl = confidence interval; SD = standard deviation.

TABLE 4. Comparison Group Results

Measure Pre Mean (SD) Post Mean (SD) t (df) p-value 95% ClI
Total anxiety (comparison group) 60.03 (13.08) 56.58 (14.23) t=-160 (74) p=0.057 -1099t01.20

Cl = confidence interval; SD = standard deviation.

f(1, 36) = 6.708, p = 0.014, n% = 0.157, with a did not significantly influence the Total
large effect size (0.157).37) However, the Anxiety Measure T-scores, f(1, 36) = 2.235,

interaction effect between Test Anxi- p = 0144, n? = 0.058. Moreover, the inter-

ety Subscale T-scores and sex at birth action between the MT intervention and

did not attain statistical significance, academic classification did not reach sta-

(1, 36) = 0.072, p = 0.789, n? = 0.002. tizstical significance, f(1,36) = 1.343, p = 0.254,
n? = 0.036.

ANOVA Results (Overall Anxiety and
Academic Classification) ANOVA Results (Test Anxiety and
Academic Classification)

A two-way mixed ANOVA was conducted

to examine the effects of academic clas- A two-way mixed ANOVA was conducted
sification (upper division vs. lower divi- to examine the effects of academic clas-
sion) and the MT intervention on the Total sification and the MT intervention on the
Anxiety Measure T-scores (Table 5). The Test Anxiety Subscale T-scores (Table 6).
results of the ANOVA revealed a significant The results of the ANOVA revealed a sta-
mMain effect of the MT intervention on Total tistically significant main effect of the MT
Anxiety Measure T-scores, f(1, 36) = 16.448, intervention on test anxiety levels, f(1, 36)
p < 0.001, n2 = 0.314, with a large effect size = 6.582, p = 0.015, % = 0155, with a large
(0.314).37) However, academic classification effect size (0.155).57) In addition, there was a
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TABLE 5. Within-Subjects Effects (Repeated-Measures ANOVA)

Source SsS df MS F p/n2
Overall anxiety x sex at birth 959.21 1 959.21 16.45 p < 0.001, n? = 0.314
Test anxiety x sex at birth 312.05 1 312.05 6.71 p = 0.014, n? = 0.157
Overall anxiety x academic classification 928.42 1 928.42 16.45 p <0.001, n?=0.314

ANOVA = analysis of variance; MS = mean square; SS = sum of squares; n? = eta squared (effect size).

TABLE 6. Between-Subjects Effects (Test Anxiety x Academic Classification)

Source SsS df MS F p/n2
Intercept 249,949.87 1 249,949.87 1,328.09 p < 0.001, 2 =0.974
Academic 741.45 1 741.45 394 p = 0.055, n? = 0.099
classification
Error 6,775.29 36 188.20

MS = mean square; SS = sum of squares; n? = eta squared (effect size).

significant effect of academic classification
on Test Anxiety Sulbscale T-score, f(1, 36) =
3.940, p = 0.055, n? = 0.099. Moreover, the
interaction effect between the MT inter-
vention and academic classification was
not statistically significant, f(1, 36) = 0.841,
p = 0.365, n? = 0.023.

DISCUSSION

The MT intervention demonstrated a sig-
nificant reduction in anxiety levels among
traditional-aged undergraduate business
students. Participants experienced a
noticeable decrease in their overall anxi-
ety after the intervention, which suggests
that MT can be an effective method for
promoting relaxation during high-pressure
academic periods like finals week. The
study also focused specifically on test
anxiety, finding that MT had a meaning-
ful impact on lowering test anxiety in this
sample. There is an indication of potential
benefit to offering MT as a supportive strat-
egy for students struggling with anxiety
stemming from traditional assessments
embedded within higher education. While
MT significantly reduced overall and test
anxiety in traditional-aged undergradu-
ate business students during high-stakes
assessment periods such as finals week,
the comparison group of an adult coloring
book activity did not show a significant
change in overall or test anxiety.

To compare its effectiveness against
another established anxiety-reduction
technique,®4 adult coloring was used as
an active comparator to assess the effect
of MT on overall and test anxiety. Research
has consistently shown that MT effectively
reduces anxiety and stress due to its ability
to lower cortisol levels and promote para-
sympathetic nervous system activity.(19
The findings of the study revealed that the
coloring book has a smaller impact on the
responses associated with overall and test
anxiety within the same treatment window
as MT as assessed by the AMAS-C, based
on the variability in responses observed
within the comparison group. Adding to
existing literature suggesting that MT has
the potential to reduce anxiety,(122526) the
results of the current research study dem-
onstrate MT’s effectiveness in addressing
anxiety when compared to adult coloring,
reaffirming the potential MT can have in
anxiety management protocols.

In addition, it was hypothesized that MT
would affect participants differently based
on sex at birth and academic classification.
Female participants were expected to be
more receptive to anxiety-reduction strat-
egies3839); however, the findings showed
no significant differences between males
and females in terms of anxiety reduction.
Both groups benefited equally from the
MT intervention. Likewise, it was initially
expected that lower-division students
(freshmen or sophomores) would respond
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more favorably to the MT intervention
than upper-division students (juniors and
seniors). This expectation was based on the
literature suggesting that lower-division
students tend to be more adaptable,“°)
face less academic pressure,*) and are
mMore open to trying new anxiety manage-
ment strategies.(*? Nevertheless, the study
found that the reduction in anxiety was
consistent across both groups, regardless
of academic classification. One possible
explanation for this consistent effect could
be the timing and structure of the MT
intervention. The intervention took place
at the end of the fall semester, coincid-
ing with the first time lower-division stu-
dents, specifically freshmen, faced final
examinations in college. Additionally, the
intervention was implemented over a con-
densed 5-day period. Following a precise
protocol of 30-min sessions scheduled
2 h before the participants’ final exams,
the experiment ensured that the MT was
administered at an optimal time to poten-
tially influence anxiety levels. The carefully
coordinated schedule likely maximized
the potential impact of the MT on overall
and test anxiety, explaining the consistent
results across groups.

Overall, the findings of the study high-
light MT as a promising tool for reducing
both overall and test anxiety among tradi-
tional-aged undergraduate business stu-
dents during finals week, regardless of sex
at birth or academic classification. Given
these findings, colleges and universities
mMight consider incorporating MT into their
student support services to help manage
anxiety leading to assessment periods such
as finals week.

Limitations

There are several limitations that may
have introduced confounding variables
and affected generalizability. The quasi-
experimental design, with participants
self-selecting into the MT or adult color-
ing book group, introduced selection bias.
While randomization was considered,
time constraints prevented its implemen-
tation, further limiting internal validity.
Recruitment challenges, likely due to the
less appealing nature of the comparison
activity, also influenced the study. Efforts
to balance group sizes may have uninten-
tionally altered the characteristics of the
comparison group, introducing bias. The
small sample size (n = 38) limits statistical

power and generalizability. However, con-
verting the AMAS-C scores to standardized
scores as described in the literature helped
mitigate this limitation.(33) Finally, while a
consistent protocol was followed, using
a single licensed massage therapist may
affect replicability, as variations in thera-
peutic approach could influence interven-
tion execution.

RECOMMENDATIONS FOR FUTURE
RESEARCH

The study provides valuable insights
but highlights areas for further explora-
tion. Future studies could examine MT
across disciplines such as education,
health sciences, liberal arts, and STEM to
identify discipline-specific stressors and
tailor interventions. Qualitative research
could deepen understanding of students’
emotional, cognitive, and social experi-
ences with MT, while longitudinal stud-
ies tracking MT from freshman to senior
year could assess long-term effective-
ness. Also, expanding research to gradu-
ate students, who face unique academic
pressures, would enhance applicability.
Further longitudinal studies are needed
to evaluate MT's sustained impact on
anxiety and academic outcomes like GPA
or retention, determining optimal session
frequency and duration. Lastly, assessing
the feasibility of integrating MT into educa-
tional settings, considering logistical chal-
lenges, costs, and barriers like stigma or
awareness, could help institutions imple-
ment evidence-based student support
strategies.

CONCLUSION

A 30-min MT intervention effectively
reduced overall and test anxiety among
traditional-aged undergraduate busi-
ness students when administered within
a 2-h window prior to a final exam. Mod-
erate to large effect sizes indicate that
the MT intervention made a meaningful
difference in lowering anxiety levels. As
measured by the AMAS-C, the reduc-
tion in overall and test anxiety in the MT
group was statistically significant and
uninfluenced by sex at birth or academic
classification. Although the MT group
exhibited lower post-intervention anxi-
ety levels compared to the compassion

INTERNATIONAL JOURNAL OF THERAPEUTIC MASSAGE AND BODYWORK—VOLUME 19, NUMBER 2, JUNE 2026



PAZMINO: EFFECT OF MT ON ANXIETY IN COLLEGE STUDENTS

group, the between-group difference was
not statistically significant. Nonetheless,
both groups experienced anxiety reduc-
tions, suggesting that each intervention
served its intended purpose. The consis-
tent and statistically significant reduction
in anxiety within the MT group highlights
its effectiveness as a strategy for alleviat-
ing anxiety during high-stakes academic
assessments.
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