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BodyThink program-based body image education improves

Korean adolescents’ attitudes toward cosmetic surgery:

Randomized controlled trial
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Background

Body image formation during adolescence plays an
important role in self-perception, self-esteem, and overall
quality of life [1]. The transition to adolescence sees
children become more aware of their physical appearance,
including their height, weight, and facial features, and
increasingly compare themselves to social standards and
peer groups. Body image is closely related to self-esteem
in adolescence. A more positive body image is associated
with a higher tendency for positive rational acceptance,
whereas a negative body image is associated with a
tendency for maladaptive coping, including binge eating
[2].

Body

influenced by peers and social media. They may compare

image formation in adolescents is greatly
themselves to friends, celebrities, and influential people,
which can affect how they perceive their bodies [3].
Media, including magazines, television, and social media
platforms, often portray unrealistic beauty standards.
Social media use by adolescents can lead to long—term
exposure to such images, which can create perceptions of

ideal bodies and cause dissatisfaction with their own

Korea

bodies [4].

According to the Korean Youth Health Behavior
Survey, one in four Korean female students with a body
mass index within the normal range had a distorted body
image and perceived themselves as overweight [5]. This
means that female Korean teenagers show a level of
dissatisfaction with their body image that is not in line
with their actual appearance. In particular, Korean
teenagers are widely exposed to media genres such as
K-pop and K-dramas that promote specific beauty
standards [6]. In addition to the cultural trend of viewing
appearance as a means for social success, Koreans
adolescents have long considered cosmetic surgery to be
an easy way to improve their appearance [7].

Plastic surgery involves reconstructing or modifying
parts of the human body. Reconstructive surgery aims to
rebuild or improve the function of a part of the body,
such as removal of burns or micro-scars, whereas
cosmetic surgery aims to improve the appearance of the
or medical

body even in the absence of physical

problems [8]. Cosmetic surgery has recently become

increasingly popular as a means of pursuing beauty by
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people who are dissatisfied with their appearance [9].
Korea ranks first in the world in terms of cosmetic
procedures per capita, with 13.5 procedures per 1,000
people [10], and ranks 5th according to the estimated
number of plastic surgeons per 1,000 population. This
excessive interest in cosmetic surgery is having a great
influence on adolescent students [11].

Negative body image during adolescence can give rise
to physical and psychological problems such as eating
disorders and bullying, and can continue into adulthood,
causing problems throughout life [12]. For this reason, it
is essential to guide adolescents toward a healthy body
image rather than view their excessive interest in their
appearance as a minor problem [13]. To date, educational
programs aimed at improving body image have been
deployed based on a variety of topics and approaches
both domestically and internationally. Among them, the
BodyThink program, which was developed by the British
Eating Disorders Association with the aim of improving
body image and self-esteem and cultivating the ability to
critically view images in the mass media, has been
shown to improve body image and self-esteem in
Australian youth [14]. The purpose of the present study
was to apply the BodyThink program to Korean
adolescents and determine its effects on body esteem,
body image, appearance stress, depression and cosmetic
surgery attitude. The results of this study are expected
to be helpful in providing effective information on how to
promote healthy body image to school and community
nurses in charge of the physical and emotional health of

adolescents.

Methods

Participants

Participants were 184 third-grade students from two
middle schools in Gyeonggi-do, South Korea. The study
was conducted with the approval of the school principal,

and classroom units were randomly assigned to

intervention or control groups. In brief, an author of this
study, AH, randomly assigned each class to the control
or intervention group using a random number table in
Microsoft Excel, and notified the researcher HS, who

conducted the actual classes, of the results of the

assignment. To reduce contamination effects from

intergroup communication, classes were conducted
without informing participating students whether they
were assigned to the control or intervention group. In
addition, the purpose of the research and the meaning of
participating in the research were explained at each
session, and the participants were instructed not to share
class content. Participants were eligible for selection if
both they and their parents agreed to participate in the
study, and if they did not have disabilities in hearing,
vision, or literacy. Students who were receiving hospital
treatment or counseling for body image-related diseases,
disabilities,

image promotion

students with physical or emotional and

students who had completed body
education were excluded.

G#power 3.1 was used to determine the number of
subjects needed to achieve a power of 80%, significance
level of 0.05, and effect size of 0.4, where these levels
were set based on previous research [15]. Assuming a
15% dropout rate, a total of 184 students were selected
as the sample size. A total of 92 students were enrolled
in the experimental group and 92 in the control group, of
which 2 students dropped out in the experimental group.
Hence, the final analysis included 90 students in the

experimental group and 92 in the control group (Fig. 1).

Body esteem instruments
individual’s

perception and evaluation of his or her own body. Body

Body esteem refers to an subjective
esteem was assessed using the scale developed by
Mendelson, Andrews, Balfour, and Buchoiz (1997) for
adolescents and adults, adapted by Lee [16, 17]. This
scale consists of 23 questions on a 4-point Likert scale,
with a higher score indicating higher body esteem.
Questions 4, 7, 9, 11, 13, 17, 18, 19, and 21, which have
negative connotations, were reverse calculated. Cronbach’s
a coefficient was found to be 0.90 in the present study,

similar to the value of 0.92 obtained by Lee (2001).

Body image instruments
Body image refers to an individual's satisfaction with
the shape and function of each part of his or her body.
Body image was assessed using the body cathexis scale
This

consists of 46 questions on a 5—point Likert scale, with

developed by Secord and Jourard [18]. scale
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Assessed for eligibility
(n=184)

]

Randomly assigned
to control group
(n=92)

Randomly assigned
to experimental group
(n=92)

Declined intervention
(n=2)

Declined intervention
(n=0)

Analyzed data
(n=90)

Analyzed data
(n=92)

Fig. 1 How diagram of the study and numbser of participants at each stage

higher scores indicating higher satisfaction with one's
body. Cronbach’s a coefficient was found to be 0.95 in
the present study, compared to 0.83 in the study of
Secord and Jourard (1953).

Appearance stress instruments

Appearance stress refers to the psychological pressure
felt about one’s overall appearance, and was measured
using the instrument developed by Yang [19]. A total of
19 questions are measured on a 5-point Likert scale,
with higher scores indicating higher appearance stress.
Cronbach’s alpha value was 0.95 in the present study and
0.92 in the work of Yang (1993).

Depression instruments

The Center for Epidemiological Studies—Depression
(CES-D) scale Korean version was used to measure
depression [20]. The CES-D scale developed by the
American of Mental Health (1971)
translated into Korean by Noh (1992) and revised to 26

Institute was

questions by adding 4 questions to ensure reliability. The

Korean version of CES-D uses a 4-point Likert scale to

evaluate the frequency of recently experienced depressive
symptoms, with higher scores indicating higher levels of
4, 8 12,

back-calculated. This tool has been used several times in

depression.  Questions and 16 were
Korean adolescents. Cronbach’s a coefficient was found
to be 091 in the present study, and 0.89 in the study by

Cho and Kim (1993).

Cosmetic surgery attitude instruments
Cosmetic  surgery attitude, which
individual's ~attitudes toward cosmetic surgery,

assessed using the scale developed by Jeon & Lee [21].

refers to an

was

This scale consists of 19 questions on a 4-point Likert

scale, with higher scores indicating a more active
intention toward cosmetic surgery. This tool consists of 5
sub—categories comprising 4 questions about secrecy
regarding cosmetic surgery, 4 questions about the value
of cosmetic surgery, 5 questions about conformity
regarding cosmetic surgery, 4 questions about payment
for cosmetic surgery, and 3 questions about risk
tolerance for cosmetic surgery. Cronbach’s a in Jeon's

(2002) study was 0.63 for secrecy regarding cosmetic



surgery, 0.75 for value of cosmetic surgery, 0.84 for
conformity regarding cosmetic surgery, 0.75 for payment
for cosmetic surgery, and 0.79 for risk tolerance for
cosmetic surgery, and the corresponding values obtained
in the present study were 0.86, 0.87, 0.78, 0.86, and 0.90,

respectively.

Revised BodyThink program
The BodyThink program

maintained the

this

and activities

study
the
previously deployed BodyThink program [14], but several

applied In

same topics as
parts were modified to make it applicable to a Korean
context (Table 1). For example, the existing program
lasted 50 min per session, but in the present study
sessions were 45 min, the regular class time in Korean
schools. The intervention consisted of 4 sessions, the
same as In the existing program. Some video materials
were changed to feature Korean culture and Korean
people. To increase intervention fidelity in our study, we
First,

activities of the revised program were verified for

implemented three strategies. the topics and
content validity through consultation with two nursing
professors. Second, a syllabus was created for each
session regarding the educational content provided to the
control and intervention groups, and the classes were
conducted according to the protocol. Third, to increase
the internal validity of the study, the author of the
a middle school health nurse (HS),

present  study,

delivered the program to all students.

Intervention
The

weeks, once a week from May to June 2023. The control

intervention was conducted after school for 4

group was given four sessions of healthy body image
education linked to the existing curriculum. For example,
it covered topics such as the characteristics of physical
development during adolescence, establishment of a
body

health threat culture.

desirable image, health promotion culture, and

The experimental group was
provided with 4 sessions of the revised BodyThink
program. The interventions for each group are detailed in
Table 1. Pre-data were collected immediately before the
and post-data was collected

first training session,

immediately after the fourth training session.

Ethical considerations

All procedures in this study were conducted with the
approval of the Korea University Institutional Review
Board (Code: KUIRB-2023-0141-01). Registration for this
study as a CRIS clinical trial has been completed (Code:
KCT0008839). Considering the characteristics of middle
with the

consent of the school principal, parents, and the students

school students, the study was conducted
themselves prior to data collection. A study description
and consent form specifying the purpose of the study,
research content and procedures, confidentiality of data,
disposal after completion of the study, and possibility of
cancellation at any time during participation were sent

home, and written consent was obtained.

Statistical analyses

Data were expressed as numbers and percentages or
means and standard deviations. The collected data were
subjected to a two-sided test at a significance level of
0.05 using SPSS 28.0. After verifying the normality of he
data and homogeneity between groups, the independent
t-test, Mann-Whitney U test, paired t-test, and Wilcoxon
Signed-Rank test were used to compare the differences
in the effectiveness of the intervention program between
and within the experimental and control groups. The
possibility of gender differences was considered, but
because the analysis of the results of this study did not
show significant differences between genders, the data
were on the control and

analyzed based group

experimental group [22].

Results

Participant characteristics

Of the 182 participants, 105 (57.7%) were boys, and the
average age was 1447 years old. The average BMI of
the participants was 21.32 kg/m2, and 95 (52.2%) were
within the normal range. Ninety—four (51.7%) participants
Among all the
average scores for the dependent variables were as
follows: body esteem, 2.50+£0.52 (out of 4.00) points; body
image, 3.39+0.76 (out of 5.00) points; appearance stress,
2.28+0.88 (out of 4.93) points; depression, 1.88+0.51 (out
of 365) points, and cosmetic surgery attitude, 1.55+0.56

preferred sweet tastes. participants,

(out of 3.16) points. There was no significant difference



Table 1 |nt=rvention programs for the control and experimental groups

e

Control group

Experimental group

zll.ﬂ

3IE

Bevalopment

Surnmary

hims

LDeveloprrsend

Swmrmary
Aims

Development

Surmmary

« Unoerstand the characterstics of physical developrment dur-
ing adolescencs
« Atcepting one’s physical chariges positively

|. Growth surge

« Concept and influencing factars of the growth surge during
adalescence

+Gender differences in the growth surge

2. Secondary sexual characteristics

= Explain secondary sewual characteristics according to gencer
= Think about your own physical changs:

3, Farming a positive body image

« Efforts to form a positive body image

« Attitude guidance to form a positive body image

= Surmmary of the growth surge, secondary growth, sexual
maturity, and physical charges

« Understandirg ealing disorders caused by body image
distordion

« Establishing one's standards for beauty and presenting a
desirable body image

1. Body image distorticn

«Teaching materials: News related o adolescent sating
dizarders

« Learn about the problems of anorexia

= Learn about the prablems of bulimia

« Calculate one’s BMI and think aboul ways to maintain an
appropriate wesght

2. bstablishing a desirzble body image

« Setting your own stanidards for healthy beauty

« Identifying insffective weight management

« Surnmaryof characterstics of eating disorders that may ap-
pear during adalescence

« Explain hiow cultural elements such as beliefs, normative
practices, and media affect health

1. Health and culles

« Explain the concepts of beliefs, practices, norms, and media
« Explain the cancepts of health beliefs, haalth practices,
health norms, and health media with examples

2. Health prormotion culture

+ Desribe a culture that puriues extansion of life expectancy
and well-baing

+ Bescribe healthy lelsure, healthy company dinmers, and
healthy foods

= Explain that effarts arenesded to maintain and promote a
health culture

= Surmmary of the impact of culture on health and health
proymiotion culture

= Understand the charac teristics of physical development
during adolescence

« Understand bady image and self-esteern and identify
influencing factors

1. Physical development during adalescence

« Concept and influencing factors of the growth surge daring
adotescance

» Expiressing changes in one’s secondary sexual characteristics
2 Body image and self-esteem

» Explain definition of physical appearance

» Explain definition of self-esteem

3. Watch and dizscuss Real Beauty Sketch

« Disguss factors that affect body imace and self-esteem

« Presenfation on ways o improve body image and
sedf-psteem

« Surnmary of the meaning of physical development charac-
terstics, bady image, and self-esteem during adalescence

« Estabdishing one's standards for beauty and presenting a
desitable bady image

« Beduce internalization of ideal media appearances and
body comparisons

1. Improve media literacy

= Teaching material: Killing Us Softly IF video

» Explain the definition of media [Rerady

« Diseugs the impact of media images on the pubiic after
watching the video

« Thirk critically about appeatance stereoctypes produced by
miedia such as movies, dramas, and advertisernents

« Establishing yvour own standards for viewing appearance
images produced by the media

« Summary of definition of media literacy and establishment
ane’s ideal appearance standards

« Understand the gualities you value in others
« Dvercoming negative experiences ielated 1o appearance

1. Imiprowved seif-esteamand recovery from appearance-
related injuries

« Talk about the effects of teasing onet appearance

« Participate in mole- playing about appearance-related teasing
« Think abot ways to daal with appearance-related teasing
<Wite and exchange ketters complimenting each ather on
appearance, personality, lc

» Read the letters and share your impressions

2 Understanding others

» Sharing opinions on what makes people beawtiful

« Surnmary of the effects of appearance-related teasing and
CouniENmeasures

3 #257(2023)



Table 1 (continued)

Sessions

Control group

Experimental group

4" pims

Developrment

Summary

= ldentify health risk cultures such as fad imitation and suggest
impravements

1: Health risk culture

=« Explain the concepts of fashion imitation culture, appear
ance-ariented culture, safety insensitivity, and addiction
culture

=« Explain the seriousness of the culture of indiscriminate
imitation: of trends and emphasis on appearance doe 1o the
influence of consumer culture and media

= Explain the health threats of addiction culture and insensitie-
ity to-safety

« Thark abyaut ways to impiove health risk culture i daily life
= Surnrmanze the mpact of health risk culture on health

= Understand the reatity and risks of youth coemetic surgery

- Reinforce behaviors that positively Impact body image and
sedf-esteam

1. The dangers of adolescent cosmetic surgeny and the
beauty of choasing oneself

= Expilain the reality and risks of youth cosmetic surgery
=Watch and discuss the Choose Beautiful video

< Watch and discuss the video of a girl who was teased for
having a rare disease, but became a top medel

= Cormplete individual activity sheet "What can| do ta con-
tinue to help my body

= Surmmary of the effects of appearance-related teasing and
countermeasures

Table 2 General characterstics of study participants

Variables Total (n=182) Control {n=92) Experimental (n=90) et P
Gandet
Male 105 (57.7) 53 {57 &) 52(57.8) 0001 0982
Female 77 [413) 39 {424) 38 423)
Age (years) 1447051 1443 £052 14504050 0Fs] 0343
Height (cm] 16647 +B07 16662 +E46 16632+ 7.70 003z 2974
Weight (ka) 50.52+7383 5090+ 1516 5914+ 1241 0410 0682
Bt ':k‘;]."l'l'l:] 2132377 2135+ 387 21.30+370 00517 0960
< 185 36 19.8) 19207 17189 0198 0843
185229 us 52 A7T4RLT) 48(53.3)
23249 23 N5 1o {109 13144
>33 280154 16 {174} 124133)
Siblimgs
Craby childd 37 [203) 17 (185} 204223 0635 0533
With sibkings 145 (79.7) 75 {315 FO77TE
Prefarred favar
Salty A2 (231 23 {250 Fe{211) -1.403 0163
Suwaet 94 (51.7) 43533 45 (500
Sour 1015.5) 5] a144)
Spicy 35 (19.2) 14{153 21(233)
Bttt 1 106 o 111.1)
Boidy estesm 2501052 2554054 ZAS+051 1.270 0z
Body imags 239+076 3394075 3391069 Q03T 2971
Appearance tress 2281088 220 +£085 2352050 1271 0204
Depressaan 1.B8x05] 1.3+ 055 B+ 047 00e2 Q927
Cosmetic surgery attituds 1.55+056 151 £054 159+ 058 1.071 0284
Secrecy regarding cosmetic surgary 1.81 0385 1.68+082 1 94+ 087 1.588 Q052
Value of cosmetic swrgery 167 +074 161072 1722080 0847 azg7
Conformity regarding cosmetic surgary 1534061 148 +056 [ 58+ 065 0E19 0536
Payment for cosmatic surgery 141+064 1431062 I 42+ 067 0462 0544
Risk tolerance for cosmetic surgery 1.31 054 1.33+£059 1304053 0140 1885
Mt Mean 50 or n (%)
in the baseline scores of the participants’ general homogeneity (Table 2).
characteristics, body esteem, body image, appearance

stress, depression, and cosmetic surgery attitude between

the control and experimental groups, ensuring

- 10 -

Effects of intervention on body esteem and body

image



Table 3 Outcome variables of BodyThink program of study
participants

Variables Contrel  Experi- zr (4
[n=92] mental
[ =50}
Body esteem
155054 245+£051
Past 159+£0531 2451051
iffarence 004 £028 0042036 0276 0782
o 00509 0226
Body image
Fra 339 +0E9
Fosl - 355+
Differenice 00Z+039 016+056 S0 013
= 0834 0023
Appaarance stress
Pragt
Difference 0217 0828
Depression
Ere
Post
Difference } 0312
o
Cosmetic surgery
attitude
Pra 151T+£054 159+
1 54 4 0

Prost S+ 06

= 030

[aEE]

Nole Mean+50, "Mann-Whitney U test, ™ Wilcoxon Signed-Rank test, *paired

E-test

The body esteem scores of both the control and
experimental groups increased slightly after training, with
no statistically significant difference between the two
groups. The body image score of the control group
changed only slightly, with a score difference of 0.02+0.39
between before and after training, whereas the
experimental group’s score increased significantly from
3.39£0.69 before training to 355+0.72 after training
(p<0.05, Table 3).
statistically significant difference in body image between
the two groups. These results show that the BodyThink

program can help improve adolescents’ body image.

After training, there was no

Effects of intervention on appearance stress and

depression

The appearance stress scores of both the control and
experimental groups were slightly lower after training

compared to baseline, and there was no statistically

o1l -

ot

=]
s B

H
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The
depression score of the control group decreased slightly
from 1.89+0.55 before training to 1.82+0.50 after training,

but the
However, the score of the experimental group decreased
significantly from 1.86+0.47 to 1.80+053 (p<0.05, Table
3).
two groups did not differ significantly. These results

significant difference between the two groups.

difference was not statistically significant.

After the intervention, the depression scores of the

show that the BodyThink program has a positive effect

on depression in adolescents.

Effects of the intervention on cosmetic surgery
attitude
After the

difference in the change in cosmetic surgery attitude

intervention, there was a significant

scores between the control and experimental groups
(0.03£0.38 vs. —0.1910.41, p<0.001). Compared to baseline,
the cosmetic surgery attitude score of the control group
did not differ significantly after the intervention, whereas
the score of the experimental group after training was
significantly lower (1.59+0.58 vs. 1.40+0.52, p<0.001, Table
3).

The change in score between before and after the
the surgery  attitude
subcategories differed significantly between the control

intervention  in cosmetic
and experimental groups (Fig. 2). The cosmetic surgery
secrecy score, which indicates a person’s desire to hide
having undergone cosmetic surgery, of the control group
very little the score the
experimental group decreased, with the
between the groups being significant (0.01+0.06 vs.

-0.3840.08, p<0.001). The change in cosmetic surgery

changed whereas for

difference

value score, which indicates the desire to improve one’s
appearance through cosmetic surgery, also decreased
significantly in the experimental group compared to the
(0.07+0.06 vs. -0.21x0.05, p<0.01). The
in cosmetic surgery conformity score, which

imitate the

control group
change
refers to the psychological pressure to
appearance or opinions of others, showed no difference in
the control group, while the experimental group showed a
significant change, decreasing by 0.16 from before to
after the intervention (p<0.01). The change in cosmetic
surgery payment score, which indicates willingness to

pay for cosmetic surgery, also significantly decreased in



the experimental group compared to the control group
(0.01£0.05 vs. -0.16%0.06, p<0.05). These results show
that the BodyThink program has a positive effect on the

formation of adolescents’ attitudes toward cosmetic
surgery
Discussion

The purpose of the current study was to evaluate the
effects of the revised BodyThink program on overall
body The
results showed that the revised BodyThink program can

image in Korean middle school students.

improve body image, reduce depression, and make
positive improvements in cosmetic surgery attitudes in
Korean adolescents.

Educational interventions to improve body image have
been applied on a variety of topics and through a variety
of media. Interventions have been based on an ecological
systems perspective [23], acceptance and commitment
therapy [24], a peer education program [25], emotion
regulation [26] and a health belief model [27]. Approaches
such as school-based interventions [28] internet-based
interventions [29] and application-based interventions are
being actively deployed [27, 30]. Systematic reviews have
shown that interventions that include topics such as
media literacy, cognitive dissonance, and healthy weight
information are the most promising approaches for
improving body image perceptions in adolescents [31, 32].

In our study, the BodyThink program was found to
have positive effects on body image satisfaction. This
can be attributed to the emphasis of the BodyThink
program on cultivating media literacy to enable
adolescents to critically view media images based on
their understanding of body image and self-esteem [14].
Given that young people consume large volumes of media
and are highly affected by self-esteem issues, the
preponderance of content related to media literacy and
self-esteem in the BodyThink program makes it
particularly suitable for this population [33].

The present results suggest a relationship between
improving body image and positive changes in cosmetic
surgery attitudes. A previous study showed that young
people have a higher level of media involvement than
other age groups, and that the higher the level of media

involvement, the higher the desire for cosmetic surgery,

12 -

value attributed to cosmetic surgery, and attitudes toward
risk tolerance [34]. Eastern cultures, such as that of
Korea, tend to pursue Western face and body shapes as
beauty standards, emphasizing certain features such as
double eyelids, V-shaped faces, and voluptuous breasts
[35]. Adolescents may encounter psychological difficulties
such as low self-esteem, appearance stress, and
depression if they feel that they must change their
appearance to be accepted or valued by their peers or
society [4]. Additionally, adolescents are more likely to
make decisions about cosmetic plastic surgery without
sufficient information about the associated health risks,
[36].

image can help to free

such as complications or infections Therefore,
education to promote body
adolescents from social pressures and media portrayals of
beauty and help mitigate these physical and mental
health risks in adolescents. Depression has been identified
as a major predictor of acceptance of cosmetic surgery
among Korean women [37]. In the present study, the
decrease in depression scores in students who
participated in the BodyThink program may be related to
the positive change in cosmetic plastic surgery attitudes.

Recently, Korean teenagers have developed a tendency
to indulge in sweet foods while imitating ‘mukbang’
influencers on social networks [38]. In our study, we
attempted a subgroup analysis based on preferred taste.
Although

according to taste preferences (data not shown), extreme

there were no between-group differences

stress regarding appearance often manifests itself as
abnormal eating behavior [39]. For example, affected
individuals eat a large amount of food in a short period
of time and engage in purging behavior or consciously
not eating. Therefore, we believe that the relationship
between eating behavior and body image is worthy of
study.

The students who participated in the present study
showed high levels of treatment adherence and low levels
of dropout, possibly due to the adjustment of topics and
sessions to suit the circumstances of Korean schools.
The key to behavior change in education is to change
the environment or process to make it easier to adopt a
new practice or procedure than a once-and-done strategy
[401.

interventions in the school curriculum will be an effective

Therefore, providing evidence-based, multifaceted
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This study had several limitations. First, because the
intervention program was applied in two middle schools
in Korea, research on more diverse institutions and ages
increase the external validity of the

effect.

is needed to

educational Second, because one researcher

conducted all of the training, it is necessary to verify the

program’'s acceptability to existing school nurses and
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school institutions. Third, the present study measured the
results immediately after the intervention; hence, there is
a need to measure the improvement effects of key
variables and whether they are maintained over a long

period of time through longitudinal research.

Conclusion
Body dissatisfaction is a growing public health problem

among Korean adolescents. In this study, we confirmed



that the BodyThink program, which was modified to suit
the circumstances of Korean schools, has a positive
effect on adolescents’ attitudes toward cosmetic surgery.
Middle school is a critical time in which adolescents
form attitudes and behaviors related to body image.
Positive interventions at this stage can have a long-term
impact on how individuals perceive themselves and
others, potentially promoting a healthy body image and
reducing appearance-related stress throughout their lives.
the that the

BodyThink program should be expanded or integrated

Therefore, present results suggest
into school curricula to benefit greater numbers of
students. Additionally, the BodyThink program has the
potential to be applied to other rehabilitation populations
who experience body image changes during the course of

a chronic illness.
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Body'Think program-based body image education improves
Korean adolescents’ attitudes toward cosmetic surgery:

Randomized controlled trial
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Background The aims of this study were to modify the widely used BodyThink program to suit the circumstances
of Korean schools and determine its effects on body esteem, body image, appearance stress, depression, and attitudes
toward cosmetic surgery.

Methods Participants were 184 third-grade students from two middle schools in Korea, who were randomly
assigned to a control or intervention group. Two of the participants dropped out; hence, data from 182 students were
analyzed. The control group received the existing curriculum for 4 sessions, and the experimental group was provided
with 4 sessions of the revised BodyThink program. Before and after the intervention, all participants completed
questionnaires.

Results In the BodyThink group, improved body image, decreased depression, and positive improvements in
attitudes toward cosmetic plastic surgery were observed after the intervention.

Discussion These results suggest that school health nurses can utilize interventions based on BodyThink program
in their curricula to improve the physical and emotional health of adolescents.

Trial registration This study has been retrospectively registered with the Clinical Research information Service
(CRIS) in Korea on October 5, 2023 (KCT0008839).

Keywords Body image, Depression, Cosmetic surgery, Adolescent
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Pain self-management plus activity tracking and nurse-led

support in adults with chronic low back pain: Feasibility and

acceptability of the problem-solving pain to enhance living

well (PROPEL) intervention
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Background

Chronic low back pain (cLBP) is one of the most prevalent
pain conditions in the U.S., affecting 204% of adults [1].
Globally, cLLBP is the most common cause of years lived with
disability, affecting 64.9 million people worldwide [2, 3]. The
direct medical costs of cLBP and indirect expenses related to
disability impose a substantial economic burden on individuals
and the society. In the U.S., the estimated annual expenditure
related to spinal pain (combining neck and/or low back pain) is
$1345 billion [4]. While most episodes of acute low back pain
resolve in 4-6 weeks, approximately 32% of individuals
transition to cLBP and require ongoing care, constituting a
majority of the annual expenditures related to spinal pain [5].
Previous studies have reported peripheral and central nervous

system sensitization are involved in the functional alterations in

cLBP, which can be captured by quantitative sensory testing
(QST) [6]. Identifying effective interventions to facilitate cLBP
management and preserve physical and social functioning is
critically important for population health, quality of life, and
efforts to reduce costs from the overuse of unwarranted
diagnostic and treatment approaches [7].

Current practice guidelines for cLBP [8 9] as well as the
National Pain Strategy [10], emphasize that pain selfmanagement
is the first-line standard of care but provide little guidance on
the elements that should be addressed in a self-management
intervention. Research on selfmanagement continues to advance
with more extensive self-management-specific frameworks [11,
12]. None of the studies designed and implemented interventions
that delineated theory-driven self-management elements for

cLBP management [13]. To address this gap, our team used a

Keywords Activity tracking, Chronic low back pain, Self-management

This study was published in BMC Nursing (2023) 22:217
* Corresponding author: Kyounghae Kim
E-mail: kyounghaekim@korea.ac.kr



person—centered approach to develop a theoretically based
self-management intervention called Problem-Solving Pain to
Enhance Living Well (PROPEL) [14]. The PROPEL incorporates
evidence-based strategies that are effective in improving pain
and somatosensory function [15]. Specifically, PROPEL was
guided by the Individual and Family Self-Management Theory
(IFSMT) which delineates modifiable context and process factors
[12] and has been verified in the context of chronic conditions,
such as diabetes [16] and heart failure [17]. According to
IFSMT, self-management knowledge and beliefs, self-regulation,
and social facilitation are affected by condition—specific factors
along with individual, family, and environmental factors, which
(self-management behaviors) and

PROPEL

in turn influence proximal

distal  outcomes (perceived  well-being). also

incorporates  evidence-based, standard-of-care methods to

promote physical activity among individuals with pain, and tools
to improve knowledge, skills, and confidence in coping with
cLBP. The intervention and study protocol details have been
previously reported [14], and the study was registered in a

clinical trial database [NCT03637998].

Methods
Aim
The aim of this study was to examine the feasibility,

acceptability, and preliminary efficacy of the PROPEL

intervention using pre- and post-test data from a singlearm

longitudinal study that enrolled 40 participants with cLBP.

Design
This longitudinal study enrolled 40 participants with cLBP

who received the PROPEL intervention, nurse-led

self-management plus activity tracking. A control group was not

included because the main focus of the evaluation was to assess

differences in the intervention components from pre- to
post-testing

Study settings and participants

Participants were recruited from the local communities

surrounding a research-intensive university in the New England

region using active and passive strategies that included (1)
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contacting pain registry participants maintained by the research

team; (2) distributing flyers in the local community and

outpatient health clinics; and (3) placing advertisements in local
newspapers, websites, and social media (Facebook and
Instagram), which instructed interested volunteers to contact a
study-designated phone or email address.

The inclusion criteria were as follows: (1) English speaking
adults with cLBP aged 18 to 60 years; (2) having no other type
of chronic pain conditions; and (3) access to a computer or
smart mobile device with Internet connection. The exclusion
criteria were as follows: (1) any history of comorbidities that

influence sensorimotor function, including multiple sclerosis,

cancer, spinal cord injury, or diabetes; (2) history of spinal
surgery in the previous year; (3) presence of neurological
deficits, including lower extremity weakness; (4) history of

bowel or bladder dysfunction; (5) positive Romberg test or

sciatica upon leg raise; (6) current pregnancy or within 3
months postpartum; and (7) hospitalization in the past 6 months

due to mental health disorders.

PROPEL intervention
Details of the PROPEL

[10].

intervention have been reported

elsewhere In brief, PROPEL consists of 10 online

self-management modules, activity tracking, and biweekly nurse

consultations during the 12-week intervention period. The

modules offer factual information on low back pain

neurophysiology, strategies for promoting self-regulation and

problem-solving, and instructions on managing pain while

maintaining regular functions.

Procedures

Trained research assistants (RA) screened the interested
volunteers during a confidential phone call to determine their
eligibility. Eligible participants were scheduled for a baseline
visit to discuss the study and answer any questions. Informed
consent procedures were followed, and written consent was
obtained from each participant by the study staff.

The enrolled participants were immediately scheduled for their
which involved a physical

baseline data collection visit,

examination, completing study questionnaires and QST, as well



as the collection of blood samples [14]. The QST is used to
measure pain sensitivity and uses standardized stimuli to test
the nociceptive systems in the periphery and central nervous
systems [6, 18]. Seven tests measuring 13 functional sensory
pathways are grouped as follows [18]: “(1) thermal detection
thresholds for the perception of cold, warm, and paradoxical heat
sensation; (2) thermal pain thresholds for cold and hot stimuli;
(3) mechanical detection thresholds for touch and vibration; and
(4) mechanical pain sensitivity including thresholds for pinprick
and blunt pressure, stimulus/response—functions for pinprick

sensitivity and dynamic mechanical allodynia, and pain

summation to repetitive pinprick stimuli (wind-up like pain).”
QST was performed in both the pain and control sites. The
medial side of the non-dominant forearm was used as a control.
Venous blood samples were collected in one 2.5 ml PAXGENE
tube (QIAGEN, Hilden, Germany) and were immediately
transported, processed, and stored at -80° laboratory freezer
conditions for RNA sequencing. If the blood draw was
unsuccessful, the participants were required to provide a buccal
cell sample for genetic testing. The analysis of gene expression
will be reported separately and was not included in this
manuscript.

Following data collection, study staff assisted participants in
setting up and syncing a Fithit device on their personal cell
phone, and were then given instructions on how to maintain and
wear it until their 12-week follow-up appointment. Participants
were informed that they would receive an email link to a
PROPEL module daily for the next 10 days, and were instructed
to watch the modules and be prepared to discuss the content
during the nurse consultation visit. Nurse consultations were
delivered to participants via phone interviews at weeks 2, 4, 6,
8, and 10. At week 12, the nurse consultations were delivered in
person. After the baseline visit, participants were scheduled for
their 12-week follow—up visit, in which they completed the
study questionnaires, QST, and a blood draw.

Participants in the study received a $20 gift card for the
baseline visit and $40 for the final visit. Upon completion of
both questionnaires and nurse consultations at weeks 2, 4, 6, 8§,
and 10, participants were given a $10 gift card. In addition, they

received $5 biweekly for charging and syncing their Fitbit. If
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participants  completed all  follow-up questionnaires and
intervention components, they were provided with a total of
$140. The Fithit was given to participants to keep..

Measures of feasibility, acceptability, and preliminary
efficacy

Feasibility and acceptability benchmarks

Feasihility of recruitment: The enrollment rate was determined
by the number of participants who consented divided by the
total number of individuals who made initial contact with the
study team (signed up on social media advertisements or made
an initial phone call) and met the inclusion criteria.

Acceptability was assessed using the retention and attrition
rates. This feasibility benchmark was defined as acceptable if
75% of the participants completed the baseline and the 12-week
follow—up visits.

Adherence to Fithit: We evaluated each participant’s
compliance rate with wearing the Fitbit device by the proportion
of time with non-zero intensity during the awake time. A zero
intensity in 1 h indicated that the participant did not wear the
Fitbit device during that hour. Thus, a lower proportion of
non-zero intensity time showed a higher compliance rate when
wearing the Fitbit.

Adherence to surveys: Adherence to longitudinal selfreported
data collection was evaluated by the mean percentage of

completed hiweekly REDCap survey questionnaires and
consultations. Questionnaires were excluded from the analysis
when entirely missing.

Adherence to nurse consultation: Participants had opportunities
to express their concerns regarding their symptoms and
self-management skills via bi-weekly consultations with nurse
research staff. The nurse and the participant exchanged ideas on
possible solutions to these challenges. We also measured the
frequency of participants practicing pain self-management skills,
including deep breathing, muscle relaxation, and guided imagery,
throughout the study period. We considered it excellent if the
proportion of participants completing consultation sessions was
>80% and good if it was >75%.

Adherence to biospecimen and QST measures: The feasibility

of biospecimen collection was measured by the percentage of



blood samples collected in the total collection attempts. The
feasibility of the QST procedure was assessed based on the
percentage of participants who had completed the QST protocol.
Data collection was performed at baseline and at 12-week
follow-up. We obtained a buccal cell sample if a blood sample
could not be collected because of small or hard-to-find veins so
satisfaction:

that genetic assays could be included Program

PROPEL was assessed wusing a participant satisfaction
questionnaire that captured the extent to which the intervention
met the participants’ needs and preferences. This 10-point Likert
scale ranges from 0 to 10, with O being the lowest level of
satisfaction and 10 being the highest. We considered program
satisfaction to be excellent if the proportion of participants rating
PROPEL was >80%, and good if it was >75%.

Program safety: The safety of the intervention was determined
by recording self-reported adverse events during consultation
phone calls and in-person visits. Program safety was considered
excellent if no adverse events directly linked to PROPEL

participation were reported and good if minimal to mild adverse

events related to PROPEL occurred in <5% of the study
participants.
Pain (brief pain inventory [BPI]-SF, PROMIS-pain

intensity, QST)

The BPI-SF is a reliable and valid measurement to assess
participants’ average pain intensity and average interference with
functioning due to pain, including activity, emotion, relationships
with others, employment, and sleep [9]. A composite mean score

of the BPI pain intensity items, including “worst,” “least,”

“average,” and “now,” was generated, indicating BPI pain

severity. BPI interference was estimated by calculating the mean

interference  score with seven daily activity domains.

Additionally, the  PROMIS-Pain Intensity  measure is

recommended as a supplemental instrument for NIH-funded

research.
The QST

is a non-invasive technique used to assess

somatosensory functions and pain perception through the
application of standardized thermal and mechanical stimuli [14].
Thirteen functional sensory pathways were evaluated to detect

abnormalities in large A-beta and small C- and A-delta sensory
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fibers in the peripheral and central nervous systems [14].
Detailed information regarding the administration of the QST
individuals with cLBP has been published

protocol among

elsewhere [6].

Physical activity (fitbit, godin-leisure questionnaire)

The Fithit Flex 2 auto-detected the participants’ activity and
recorded the minute-level Metabolic Equivalents (MET) data and
physical activity category data, such as sedentary time, lightly
active time, fairly active time, and very active time. For each
participant, we calculated the average MET level per minute
during the effective wearing time in each week and use it as a
weekly level continuous outcome in Fitbit data analysis. The
effective wearing time was approximated by excluding the
unoccupied time, which was identified by screening each
participant’s data based on a 30-min moving window. If the
minimum MET level was constantly recorded over the 30-min
window, the Fitbit device was considered unoccupied.

However, true sedentary time, sleeping time, and unoccupied
time were all recorded as sedentary time due to the limitation of
the Fitbit Flex 2. If a participant did not wear the Fitbit device
continuously, the duration of different levels of active time
recorded by Fitbhit Flex 2 did not reflect the true activity
variability. Since this type of “missing” data cannot be identified
in the Fithit data set, the statistical missing data algorithm
would not be applied. Therefore, more accurate and reliable
measurements of physical activity are required for studies based
on data collected using the Fitbit Flex 2.

We processed Fitbit data using minute-level MET data to
approximate the effective wearing time for each participant. If
the device did not move or was not worn by the participant, it
recorded a minimum MET level of 1.0. We identified the
unoccupied time of each participant’s Fitbit device by screening
the data based on a 30-min moving window. If the minimum
MET level was constantly recorded over the 30-min window,
the Fitbit device was considered unoccupied. By excluding the
estimated unoccupied time, we were able to estimate the
duration of the effective time when the participants were

wearing the Fitbit device. The weekly average MET level durin

g the effective wearing time was used as the physical activity



Table 1 Descriptive table for demographic and clinical

chazacteristics (N=40)

Demographic and Cinical Characteristics  Descriptive Statistics
Mean S0
foe 298 1.2
BN 268 7a
Freguancy Pro
jr
tion
(3]
Gender Male 15 3rs
Female 25 &5
Race White i a75
Black ar Alican - 1a
Amesican
Asian f 15
Mot reparted 3 75
Ethinicity Mot Higpanic or Lating 35 B7.S
Hizpanic ar Lating 4 T
Mok reparted 1 15
Education High s ool o below 3 5
Lervel Callege and 27 675
undergraduate
Graduate schoal 10 25
Ermplowrmient Woorkirsg now 14 475
Status Unemployrmant 3 75
Sluderit 18 45
Marital S1atus Narried 3 x
Mewver married T 675
Others 5 12.5
Alcohal Lise Mewver 11 IT5
Occasional 12 55
‘Weekly or daily T 175
Hawe you drank or  Mewer £l 75
Lt s more Raraly g 225
than you meant to! ¢ npimee | 15
Esercibe amount None 10 25
1-3 daysweek 25 625
4-5 daysiweek 5 125
How long has LEF 36 moanthe 3 75
beenanongoing & manths-] P=EY 9 235
profierm far youw? 1-5 yedrs 18 A%
Mora than 5 yearsy 140 25
Hawe oftery has LBP - Every day 13 x5
beenanonrgoing At least half of the dave 22 z5
prreaCia fOF po) Lt than half of the dave & 125
ower the past 6
rrsanths?
Lzirsg Opicid Yez 4 T
painkilers Na 5 o900
Lizing exercisa b= 13 s
therapy Mo ¥ ar5

Abbreviations: BMI, body mass index: LBR, low back pain
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measure in Fitbit data analysis.

The Godin Leisure-Time Exercise Questionnaire is a reliable
and valid measure to assess the number of strenuous, moderate,
and mild intensity leisure-time physical activities for at least 15
min a week [19] in patients with cLBP. The weekly leisure
activity score was calculated by multiplying nine, five, and three

for strenuous, moderate, and mild activities, respectively.

Statistical analysis
Statistical analyses were conducted using the SPSS 27 and R
4.0.3. acceptability  were

Feasibility and assessed using

descriptive  statistics.  Summary  statistics  for  baseline
characteristics, self-reported pain, self-management skills, and
physical activity were reported at each time point. To examine
PROPEL intervention,

the preliminary efficacy of the we

performed a paired two-sample t-test on pan and
self-management skills outcomes at baseline and visit seven
(12-week follow—up visit). Shapiro-Wilk test was conducted to
check the normality of the pre-post difference of each variable.
If the normality assumption did not hold, paired Wilcoxon
sign-rank test was used for testing. We calculated the effect
size for the pre- and post-pain changes and QST measurements
using Cohen’'s D. We summarized the longitudinal Fitbit data
from baseline to the 12th week and Godin-Leisure measures

using descriptive statistics and trajectory plots.

Ethical considerations
Prior to participant recruitment, this study was approved by

the Institutional Review Board (IRB# H18-086).

Results
Demographic and clinical characteristics
The summary statistics of the demographic and clinical
characteristics are presented in Table 1. The participants were
predominantly female (62.5%), white (67.5%), non-Hispanic or
Latino (87.5%), never married (675%), and had college or
undergraduate education (67.5%).

The average age was 29.8 (SD=11.7) years, and the average
BMI was 26.8 (SD=7.0). Individuals with less than 150 min of

moderate physical activity were eligible for this study, and
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— |

Screened prior to eligibility
assessment (n= 730)

A 4

| Excluded (n=499)

» Mo response to phone call

Enrollment ]

Assessed for eligibility (n=251)

Excluded (n=211)
* Not meeting inclusion criteria (n=186)
= COVID-related concerns (n=4)

* Declined to participate (n= 6)
* Mot enrolled - lost contact/no show
(n=15)

[ Intervention

B

Allocated to intervention (single arm) (n=40)
* Received allocated intervention (n=40)

r

Follow-Up Lost to follow-up: dropped out of study (n= 8)

v

Assessed for Survey Questionnaire (n=32)
Assessed for QST (n=32)
Assessed for biological markers (n=32)
Consultation completed (n=32)

Fg. 1 Study process
Abbreviations: AT, guantitative sensory testing
625% of the participants reported engaging in some form of

physical activity 1-3 days per week. Approximately 45% of the
participants had low back pain for 1 -5 years, and 55% reported
pain frequency on at least half of the days over the past six

months. Nearly 10% of the participants used opioid analgesics,
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and 32.5% used exercise therapy for cLBP.

Feasibility and acceptability
Figure 1 displays the consort study diagram of this

single-arm trial. Of the 750 individuals who had initial contact,



499 no longer responded to our team’s phone call; therefore, we
could not complete the eligibility assessment. Of the 251
individuals assessed for eligibility, 186 did not meet the inclusion
criteria. The most common reason for participants not meeting
the inclusion criteria was having other types of chronic pain
conditions, a history of spinal cord injury or spinal surgery, or
neurological deficits. Among the 65 eligible participants, four
could not attend a baseline visit because of possible COVID
symptoms. Six participants declined, and 15 did not show up for
baseline assessment. Of the 40 who initiated the data collection
process, eight dropped out of the study. Thirty-two participants
(80%) completed the assessment of the survey questionnaire,
QST, biological markers, and nursing consultation. The overall
enrollment rate was 61.5% (40/65), with 83% (25/30) in the
pre-COVID period (09/2018 - 03/2020) and 42.8% (15/35) in the
post-COVID period (10/2020 - 12/2021). Four participants (10%)

e study

Hg. 2 Compliance rata of wear

rhicipant in t

Averace Fthil compliance rates of esch pe

withdrew from the study because of time conflicts and personal

o 11 pm. (A Average

-4 -

circumstances. Four participants (10%) were lost to follow-up
despite multiple efforts. The overall retention rate was 80%, and
the attrition rate was 22% for both pre- and post-COVID).
Intervention/consultation (video-watching, consultation,
and participant utilization of self-management strategies)
Thirty-seven participants (92.5%) watched the 10 video
modules online, among whom six participants (16.2%) watched
them a day after they received the modules, 21 participants
(56.7%) watched them within a week, seven participants (18.9%)
watched them within a month, and three participants (8.1%)
completed them within more than a month. Participants found
that the video modules were beneficial in providing information
on their pain self-management (86.2%) and motivated them to

engage in better pain self-management efforts (82.7%). Among

the 10 videos, guided imagery and stretching were rated as the

(B}

Fitbit complianice rates af all participants in different weeks (B)

most favorable. Satisfaction with the overall quality of the video
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Table 2 Fesults of two sample paired t-test for pain outcomes

(N=131)
Pain outcomes  Visit 1 Visit7 Mean p-value Co-
Mean Mean Differ- hen's
(5D} 150] ence 8]
{di
BF1 Wearst Pain 525{180) 347 1.68 0003 057
(2.64)
BF Laast Fain 279300 1A8E .55 a23g a1
(2.30)
BRI Average 213155 14l 161 <00 arFr
Pairy (2.17])
BF Righithow 19222y 2313 0.97 Q020 044
Pair £2.349)
BFI Pain Severity 370 {143) 252 .20 0004 0546
(2.23]
BP Total Pain 3408 2407 10.23 0004 054
{1877 {22.19)
BF Pairy 275305 200 .77 Q020 043
Interfarance (2.16)
PROMIS Pain 5212 4654 561 0002 62
Intensiny (453) (8.87)

Abbreviations: BPL, brief paln imeentory; PROMIS, patient-reported outcomes
measurement information systems; 50, standard deviation

s (audio, pace, and organization) was rated as satisfied or very

satisfied by 92.5% of the sample.

Thirty participants (75%) completed six nurse consultation
sessions, with consultation durations ranging from 8 to 20 min.
Of the total sample, 90% successfully provided goals to better
manage their cLBP symptoms and learned problem-solving skills
with nurses during the consultation, including aerobic and
resistant physical activities, symptom management, medication
management, diet/weight control, and stress management. With
sufficient and understandable nurse consultation, participants
could utilize self-management strategies to manage their pain
over the course of this study. Satisfaction with nurse
consultations was rated as satisfied to very satisfied by 89.6%
of the sample, who reported that nurses were willing to listen to
were satisfied to very satisfied) and pain self-management
(92.9% were satisfied to very satisfied).them, and participants
were satisfied with respectful, sufficient, and understandable

information. Participants reported that the nurse consultations

provided a better understanding of decision-making (89.3% were

-5 -



Table 3 Fesults of two sample paired Wilcoxon sign-rank test for
05T outcomes (M =32}

QsT Visit 1 Visit 7 Mean p-
Mean (5D} Mean (S0 difference walue

Mechanical detection threshald (mk)

Contral - 304 (D34) 3.10{035) 046 1000
site
Painsite 331 [053) 124 1043) 003 04686

Mechanical pain threshold (mi)
Contral &4 (048] 625 [Da4d) 0o 0.3z
site
Painste 400045  &613{043) R oo

Mechanical pain sensitiity |pain rating O-10)

Cantral 1064179 1.3 .67 405 0617
site
Painsite  Z66{211) 1440172 {22 0439

Dynamic mechanical allodynia (paln rating 0-10)
Contral O76{1.19) 0.76{1.03) omn 0452
site

Painate  0.84{13E8) 073097

Windup ratio (multiple average/single average)

Control 2.354527) 157 0130 4.7 0899
site
Pain site 257 (3.88) 232 (3.96) .25 0.766

Vibration detection threshold [sec)

Cortrol F64 313 Mei2(z08 032 0516

site

Painwte &7 {468} 712 {3.89) 043 0765
Heat Limits ["C)

Control 43371 (367) 4251(238) OBO 0651

site

Pain site 138348} 4130{3100 -008 0819

Cold detecticn threshald ()

Cartral 2858 (222 2AN4[Z55) D44 0304

site

Painsiter 2B60{143) 28A40{1L.1Z 020 0304
Warm detection threshold ("C)

Cortrol I538{137) A5TF0{1564) 032 0477

sitE

Painsite 3582{1.7% 3608{135 0326 ooze
Cold pain threshold (°C

Cartral 18071 (980)  1932(812) 130 0599

sitg

Painsater 1863 (1005) 2024{808) 161 0583
Heat pain threshald (7}

Control 4094 {383) 4151{30% Q57 0410

site

Painsite 4065 (320} 4069{221) 003 0978
Pressure pain threshold (kPa)

Cartral 243 7% 728.51 1428 0233

cite | T225) [120.43)

Painsiter 2526({1286) 27722 2462 0.360

[17506]

Abbreviations: Q5T, quantitative sensory testing S0, standard deviation
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satisfied to very satisfied) and pain self-management (92.9%

were satisfied to very satisfied).

Fitbit compliance

In total, 30 participants (75%) were included in the Fithit
analysis. Of the remaining 10 participants, eight dropped out of
the study, one participant’s Fitbit data were missing due to the
replacement of the device, and one participant reported
unexpectedly high physical activity (outlier) and was excluded
from the analysis. Figure 2displays the average Fithit
compliance rate from 7 am to 11 pm for each week of the study
and for each participant. A decreasing trend in the compliance
rate was observed over time (Fig. 2A), from 80.5% at week 1
to 53.8% at week 12. The overall compliance rate from 7 am to
11 pm varied among the participants (Fig. 2B), ranging from
289 to 93.4%. The average compliance rate of all participants
was 69.5%. Nearly 83% of the participants reported that the
feedback provided by Fitbit was helpful, while 586% reported
that Fitbit helped them achieve their pain self-management
goals. Approximately 65% of participants found it easy to use
the Fithit device in pain self-management, and 71%
recommended using it to increase physical activity. The overall
level of satisfaction with the Fithit device in pain

self-management was rated as satisfied by 89.6% of the sample.

Biospecimen collection

A total of 33 blood samples (82.5%) were collected at the
baseline visit and 25 blood samples (62.5%) were collected at the
final visit. We collected buccal cell samples from seven
participants because of small or hard-to-find veins. Therefore,
80% of the participants (n=32) completed the biomarker

assessment.

Intervention efficacy

We observed decreasing trends in the intensity of cLBP after
participants received the PROPEL intervention. Figure 3 presents
the subject trajectories and the decreasing sample mean curves
of BPI worst pain, BPI least pain, BPI average pain, BPI right
now pain, BPI pain severity, BPI total pain, BPI pain
interference, and PROMIS-Pain Intensity.
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Weekly Average MET During Effective Wearing Time
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154 1 &
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Godin Leisure Activity Scora
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Fig. 4 Subject trajectories-and mean curves of Ftbit and Godin-Leisure physical activity measuremente (A Weskly average MET durirg the efective
weeating time of each participant. (B} Longinedinal Godin-Leisure activity scares of each participant. Each trapectary represents one participant’s langitu

dinal measuremeants during thea PROPEL study, and the blue curees rep

wenl the average level of all participants

Abbreviations: MET, metabolic equivalent; PROPEL, Pratdem-Soheirg Pairs to Enhance Livirg Well

Table 2 shows the results of the two-sample paired t-test

used to detect the mean difference in pain outcomes between the

baseline and 12-week follow-up visits. Participants reported

significantly decreased BPI worst pain (d = -1.68, p=0.003), BPL

average pain (d -1.61, p<0.001), BPI right now pain (d
-0.97, p=0.020), BPI pain severity (d = -1.20, p=0.004), BPI total
-0.77,

p=0.002)

-10.23, p=0.004), BPI pain interference (d
d

pain (d

p=0.020), and PROMIS-Pain Intensity =-561,
between pre- and post-intervention. Cohen's D values indicated
medium to large effect sizes for BPI worst pain (D=0.57), BPI
average pain (D=0.77), BPI pain severity (D=0.56), BPI total pain
(D=054), and PROMIS-Pain Intensity (D=0.62).

Table 3 shows the changes in the 12 QST measurements
from the baseline visit to the last visit on both the control site
and the pain site (n=32). Only the warm detection threshold

(WDT) at the pain site significantly increased (d=0.26, p=0.029)
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between the two visits, which showed that the participants’
sensitivity to detecting warm temperatures at the pain site
increased after the PROPEL intervention.

4 A and 4B display the trajectory plots of the

and Godin-Leisure

Figure

weekly average MET activity — scores,

respectively. There was no clear increasing trend in physical

activity levels over the 12 weeks of the study.

Discussion

We demonstrated the acceptability and feasibility of an

Internet-based dissemination of pain self-management video
modules and multidimensional data collection from adults with
cLBP. Using the REDCap links, participants completed 10 short

video modules and provided self-reported data, including

self-management variables and patient satisfaction. Most

participants wore an activity tracker with no pain or discomfort,



and an online monitoring and storage system (Fitabase) using
de-identified data was used to objectively measure physical
activity levels. Participants’ satisfaction with PROPEL, including
activity tracking and nurse consultation, was reasonably high.
We observed acceptable retention and completion/response rates
for the intervention protocol.

The response rate of self-reported surveys and wearable
activity tracking technology in our sample was comparable to
that of other studies among people with cLBP [20 - 22]. Overall,
the success of the protocol may have resulted from the level of
participant training and the detailed information provided at
baseline visits. It should be noted that approximately 40% of the
university students. Future research should

sample were

investigate strategies to effectively reach out to diverse
subgroups of people with cLBP who may face challenges in
participating in clinical trials. Most participants reported that
wearing the activity tracker for over three months in the Fithit
satisfaction survey was not challenging. Our study’s definition of
valid activity tracking data was comparableto that of studies
commonly defining approximately 10 -12 h of valid activity data
as acceptable [23, 24].

Both baseline and 12-week follow—up visits involved surveys,
QST measurements, and venipuncture for genetic markers.
Despite the perceived concerns of participant burden, they were
generally favorable toward our study protocol, including QST
measures that involve noninvasive techniques to characterize
pain phenotypes and can offer tailored exercise strategies [6].
Further research warrants describing pain phenotypic profiles
and if and how exercise-based self-management interventions
can change ones pain phenotypes in a largescale randomized
controlled trial. Of the 32 participants who visited the research
suite for a 12-week follow-up period, only 25 blood samples
were collected, which may be associated with the participants’
physiology and the research team’s experience. Our success rate
of peripheral intravenous catheter insertion was 78.1% (25/32),
slightly higher than studies reporting rates from 65 to 73% in
the emergency department [25] and up to 65% in the hospital
medical ward [26, 271.

We successfully delivered 10 short video modules focusing on

pain physiology and pain management strategies, such as deep
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breathing and relaxation. Participants reported that receiving
links (video URLs) for modules was convenient and helped them
complete the modules based on their schedule. Existing studies

mainly used REDCap links to collect self-reported data [28]; our

study successfully disseminated video modules and tracked
participants’ activities, enhancing the fidelity of our study
protocol.

Challenges and lessons learned

We acknowledge some challenges experienced in conducting
his study. First, although the intensive data collection schedule
was communicated during the consent procedures, not all
participants were able to engage throughout the data collection
process. The research team made substantial efforts to set up
and execute the study protocol, from scheduling baseline visits
to collecting patient satisfaction data and following up with the
participants. Researchers and clinicians in regions with limited
resources might be cautious about the implementation of the
PROPEL intervention due to the intensive multidimensional data
collection. However, continued research on pain phenotyping can
simplify QST measurements and generic markers needed for the
patient classification for tailored interventions among individuals
with cLBP.

Bi-weekly nurse consultations, in particular, need consideration
to accommodate each participant’s course and work schedule to
avoid deviating from the study protocol. The maximum number
of contact attempts was set a priori as a limit of three times
over 2-3 day intervals. In some cases, we failed to retain
participants despite multiple attempts. Innovative strategies to
efficiently maintain high retention rates, such as using social
media or a study Internet site, have been discussed [29]. Social
recently been considered a platform for

media has as

disseminating research information and Kkeeping participants

engaged. We must also acknowledge the importance of

understanding the target population’s characteristics, emphasizing

study benefits and commitments, including expectations, and
being flexible in accommodating participants’ needs [30].
Data recorded by Fithit device needed additional data

processing procedures to achieve an appropriate analysis. Due to

the limitation of Fitbit Flex 2, true sedentary time, sleeping time,



and unoccupied time were all recorded as sedentary time in the
Fitbit database. If a participant did not wear the Fitbit device
continuously, the duration of different levels of active time
recorded by Fithit Flex 2 did not reflect the true activity
variability. Since this type of “missing” data cannot be identified
in the Fithit data set, the statistical missing data algorithm
cannot be applied. Therefore, we calculated the average MET
level on the approximated effective wearing time to obtain a fair
comparison of physical activity across the participants. More
accurate and reliable measurements of physical activity are
required for future studies based on data collected using Fitbit
Flex 2.

The inter-and intra-rater reliability of the QST protocol is
acceptable for determining somatosensory —abnormalities in
multiple areas [31 -33]. Additionally, we conducted a series of
hands-on trainings in QST, and written protocols were available
to all research team members. These efforts made QST
measurements feasible in this study, and only one participant
declined the QST at the 12-week follow-up.

The participants’ satisfaction with the video modules offered
by the REDCap links was high. Using the REDCap system, we
tracked when each participant started watching the video

module. A nurse research staff member also invited the

participants to discuss the video modules and self-management
barriers during the consultation. However, as in other studies

using online modules, we could not monitor participants’

retention of information.
Technology—based interactive modules, such as online quizzes,

drag-and-drop activities, and game-type activities, can be

considered to enhance participants’ learning experiences.

Implications and contributions to research and practice
Pain is a complex condition involving bio—psychosocial factors

that require multidimensional assessment and personalized

management to improve health outcomes. Due to the refractory
nature of non-specific cLBP, a selfmanagement program that
often involves intensive education and training is crucial for
empowering patients to manage their pain. Multidimensional

assessment of the PROPEL intervention using biospecimen

collection, wearable activity tracking technology, and the
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REDCap system appeared to be feasible. Self-management
interventions delivered via technology have great potential to
reach diverse, possibly hard-to-reach populations and offer
personalized pain self-management interventions by integrating
pain phenotypes, genetic markers, and physical activity types

affecting pain conditions.

Conclusions
This one-arm longitudinal study demonstrated adequate
feasibility and acceptability of the PROPEL intervention and
research protocol, and preliminary efficacy for improving cLBP
outcomes. Additional research is needed to integrate strategies
for increasing physical activity and measurement over time in
people with cLBP, as well as a clinical trial of the PROPEL
intervention with a control group to determine its effectiveness
in a larger sample. As more robust evidence is needed to
identify the most effective components of pain self-management
for cLBP, this study is the first step in contributing to the
evidence base. Overall, the results are promising and support
continued research on PROPEL selfmanagement interventions for

individuals with cLBP.
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Pain self-management plus activity tracking and nurse-led
support in adults with chronic low back pain: Feasibility and
acceptability of the problem-solving pain to enhance living

well (PROPEL) intervention

Wanli Xu"?, Yiming Zhang®, Zequan Wang'?, Susan G Dorsey”, Angela Starkweather’
and Kyounghae Kim®™*
. ! University of Connecticut School of Nursing, Storrs, Connecticut, USA
2 Center for Advancement in Managing Pain, University of Connecticut, Storrs, Connecticut, USA
Department of Statistics, University of Connecticut, Storrs, Connecticut, USA
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6 College of Nursing, Korea University, 145 Anam-ro, Seongbuk-Gu, Seoul, South Korea

" Nursing Research Institute, Korea University, Seoul, South Korea
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Background Chronic low back pain can lead to individual suffering, high medical expenditures, and impaired social
well-being. Although the role of physical activity in pain management is well established, the underlying mechanisms
of biological and clinical outcomes are unknown. This study aimed to assess the feasibility and acceptability of a pain
self-management intervention, Problem-Solving Pain to Enhance Living Well, which employs wearable activity
tracking technology and nurse consultations for people with chronic low back pain.

Methods This one-arm longitudinal study recruited 40 adults aged 18 - 60 years with chronic low back pain. Over
12 weeks, participants watched 10 short video modules, wore activity trackers, and participated in nurse consultations
every 2 weeks. At baseline and the 12-week follow-up, they completed study questionnaires, quantitative sensory
testing, and blood sample collection.

Results Forty participants were recruited, and their mean age was 29.8. Thirty-two participants completed the
survey questionnaire, quantitative sensory testing, Fitbit activity tracker, and bi-weekly nurse consultation, and 25
completed the evaluation of biological markers. The overall satisfaction with the Problem-Solving Pain to Enhance
Living Well video modules, nurse consultations, and Fithit in pain management was rated as excellent. No adverse
events were reported. Between the baseline and 12-week follow-up, there was a significant decrease in pain intensity
and interference and an increase in the warm detection threshold at the pain site.

Conclusions Despite concerns about the participant burden due to multidimensional assessment and intensive
education, the feasibility of the Problem-Solving Pain to Enhance Living Well intervention was favorable. Technology
based self-management interventions can offer personalized strategies by integrating pain phenotypes, genetic markers,
and physical activity types affecting pain conditions.

Trial registration This pilot study was registered with ClinicalTrials.gov [NCT03637998, August 20, 2018]. The first

participant was enrolled on September 21, 2018.

Keywords Activity tracking, Chronic low back pain, Self-management
* Address reprint requests to . Kyounghae Kim
College of Nursing, Korea University, 145 Anam-ro, Seongbuk-gu, Seoul 02841, South Korea.
E-mail: kyounghaekim@Korea.ac.kr
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