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Abstract

Objective: Nurses make up the majority of the workforce in any healthcare system. Physical inactivity due to heavy
workloads has been widely reported among nurses. This study aimed to examine whether a self-liberation intervention could
help nurses increase their physical activity levels that would result in other health benefits.

Methods: A two-armed randomized controlled trial was implemented among 40 nurses (20 per arm). The control arm
received information about the benefits of physical activity, but with no intervention. The intervention arm received the
same information and were given pedometers for 12 weeks to record their daily steps while also receiving weekly reminders.
Measurements were taken for anthropometric data, self-reported physical activity, exercise stage-of-change, exercise self-
efficacy, and pedometer steps (intervention arm only). All statistical analyses were two-sided, with p < 0.05.

Results: The respondents’ mean age was 47.9 = 7.02 years with 90% being female. After the intervention, the intervention
arm achieved a higher self-efficacy score (4.60 = 1.75 to 5.63 =2.48) while a decline was observed in the control arm
(5.02+2.08 to 4.50 = 1.90). At baseline, 16.7% (n=3) of the control arm and 27.8% (n=5) of the intervention arm were
classified as moderately physically active (McNemar’s test=1.20, p=0.549). After 12weeks, this proportion increased to
27.7% (n=35) in the control arm and 50.0% (n=9) in the intervention arm (McNemar’s test=5.00, p=0.172). For the
intervention arm, mean daily step counts rose from 8889 = 579.84 at week | to 9930 = 986.52 at week 12 and reached the
level of statistical significance (p <0.01). Waist circumference of the intervention arm decreased significantly more than that
of the control group (p <0.01).

Conclusion: The self-liberation intervention using a pedometer had positive effects on assisting sedentary nursing staff to
progress through the stages of health behavior change and on their exercise self-efficacy, which could further help increase
their exercise adherence and overall physical and mental wellbeing.
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found that non-exercise was significantly associated with the
occurrence and severity of musculoskeletal disorders.’
Similarly, a study among nursing staff in South Africa found
that 80% of the nurses did not exercise at all, and overall, had
poor health and fitness profiles including a high incidence of
back pain. Furthermore, there was a correlation between the
prevalence of back pain and being overweight or obese
amongst these nurses.' Therefore, efforts have been under-
way to develop opportunities for physical activity and to
support this activity among nursing staff.

According to the Transtheoretical Model (TTM) of health
behavior change, behavior change is based on a five-stage
cycle: pre-contemplation, contemplation, preparation,
action, and maintenance. Identifying the stages at which
nurses are may result in more effective interventions to help
them become physically active.* While individuals are in the
pre-contemplation stage, they may need education about the
health risks of inactivity and the value of being physically
active, as well as motivational interventions to encourage
them to move into the contemplation stage. Individuals who
are in the contemplation or preparation stage may need to
build self-efficacy for adopting healthy lifestyle changes and
overcoming challenges. Some who are in the action or main-
tenance stage will need support to stay motivated by increas-
ing self-efficacy and self-regulation. They need to be
provided with the tools necessary for maintaining positive
behavior changes.*

Research suggests that TTM stage identification may be
an effective approach for becoming physically active.* Self-
liberation is a behavioral process of change, based on the
TTM, that involves making a commitment to achieve a goal.
To activate this self-liberation process, there is a need to set
specific goals related to health behavior change.’

Electronic devices, such as Fitbit or pedometers, can be
used for tracking a walk or providing feedback on physical
activity, and they serve as a tool to remind users to exercise
and achieve lifestyle goals, such as a steps-per-day goal.’
Many studies show that pedometers have been widely used
with certain groups of people to enhance physical activity
behaviors”® as well as to improve anthropometric measures.®

An intervention using a pedometer based on self-libera-
tion, such as making a commitment to achieving a steps-per-
day goal, may serve as an effective motivational strategy for
physical activity among sedentary nurses. We implemented a
two-armed randomized controlled trial (RCT) with the over-
arching objective of assessing whether the use of a pedometer
could motivate nurses to increase their physical activity lev-
els and result in changes in anthropometric measurements.

Method
Study design

A RCT using a two-group design was conducted at a tertiary
university hospital in Thailand from July to September 2020.
A CONSORT 2010 checklist of information to include when

reporting a randomized trial has been provided in the
Supplemental Materials (Appendix A).

Study participants

In-patient nursing professionals were eligible to participate
in our study if they were 35 years of age or older; we set this
eligiblity criterion to increase the likelihood of participation
of nurses who might be more sedentary due to the require-
ments of work related to positions of seniority. Eligible and
interested individuals were excluded if their time availability
or health conditions (e.g., cardiovascular diseases, musculo-
skeletal conditions) represented a limitation on taking part in
the study, or if they had any difficulties with wearing and
recording data on a pedometer.

We applied a sample size calculation for two independent
groups to estimate the minimum number of participants for
each arm of the study by using G Power 3.1.° Since the effect
size was not determined in this study, the effect size value
(0.68) was based on the previous study among nursing pro-
fessionals.!® We assumed the statistical power (B) of 0.8, the
probability of a Type I error(a) of 0.05, and the intervention
effect of 0.68 between the two arms of the study. The sample
size was calculated as 15 for each group and 30% was added
for attrition, resulting in the selection of 20 participants for
each group.

The hospital database was used to identify nursing profes-
sionals who were 35 years or older. The lead researcher then
met with prospective study participants and explained the
objectives of the study as well as the duration and the data
collection process. Additionally, they were provided with an
information pamphelet about the study. The lead researcher
took time to answer the questions and concerns of prospec-
tive participants. A total of 40 nurses from 16 wards of in-
patient surgical services consented to take part in our study.
All participants provided written informed consent prior to
participation.

The participants were randomly assigned to either the
intervention (n=20) or the control arm (n=20) of the study.
The researcher wrote their names on slips of paper, placed
them in a container and drew the names out one at a time
without replacement (Figure 1).

Intervention arm of the study. The lead researcher met with
the study participants at baseline and then at the end of the
12-week study. At baseline, the lead researcher explained
the health benefits of regular exercise and provided the
study participants with written information about the health
benefits of regular physical activity. Additionally, they
were provided with wristband pedometers and 12-week
calendars. The lead researcher gave a detailed demonstra-
tion of the pedometer and instructed the study participants
to wear the pedometer every day, from the time they woke
up in the morning until the time they went to bed. They
were advised to take off the pedometer if they were going



Chaisurin et al.

Assessed for eligibility (N=167)

ﬁ

Not meeting inclusion criteria (N = 78)

Declined to participate (N = 49)

1. Having difficulty participating

2. Having difficulties wearing and recording data of
pedometer

3. Having risks for exercise related to health
complications

h 4

Randomized (N=40)

1

1

Intervention group (N=20)

Control group (N=20)

Figure |. Flow diagram of recruitment and retention of participants in the study.

to be engaging in any water-based activities (e.g., bathing,
hand washing) and were reassured that if they wished to
take off the pedometer for any reason (e.g., discomfort),
they were permitted to do so. However, a minimum wear-
ing time of =8 h was required to achieve reliable estimates
of pedometer steps.!!

The participants were advised to continue increasing their
steps to reach at least 10,000 steps daily, the targeted number
of steps recommended for healthy adults,'? by the end of the
study. They were also reminded of the importance of keeping
records of their daily steps. Participants were then asked to
complete the International Physical Activity Questionnaire
(IPAQ), the Exercise Readiness-to-Change Questionnaire
(ERCQ), and the Exercise Self-Efficacy Questionnaire
(ESEQ) (descriptions of these questionnaires are under the
subheading, Data Collection). Finally, their heights and body
weights were measured at baseline.

At the end of the 12-week study, the lead researcher met
with the study participants, measured their heights and
weights, and asked the participants to complete the IPAQ,
ERCQ, and ESEQ again.

Control arm of the study. At baseline, the lead researcher met
with the control group, explained the health benefits of regu-
lar exercise, and provided them with the same written infor-
mation about the health benefits of regular physical activity.
They did not wear a pedometer or record their daily steps,
but they were encouraged to increase their physical activity

to meet the physical activity guidelines.!* Meanwhile, simi-
lar to the intervention arm, these participants were asked to
complete the IPAQ, the ERCQ, and the ESEQ. Finally, their
heights and body weights were measured at baseline.

At the end of the 12-week study, the lead researcher met
with the study participants, measured their heights and body
weights, and asked the participants to complete the IPAQ,
ERCQ, and ESEQ again.

Throughout the 12-week study period, the lead researcher
sent messages via mobile messenger app (LINE application
platform) to participants in either arm of the study to remind
them of the 10,000-step goal and to encourage them in
achieving their physical activity goals.

Data collection

Anthropometric data

Data on height and body weight were collected at baseline
and at the end of the 12-week study period. Participants were
barefoot and in light clothing; we used a stadiometer
(TANITA® WB-3000, Tanita Corp., Itabashi-Ku, Japan) with
a 0.0l cm level of accuracy to measure height and an elec-
tronic weighing scale (TANITA® BC-418, Tanita Corp.) with
a 0.1kg degree of accuracy to measure body weight. Body
mass index (BMI) was calculated by dividing body weight
(kg) by height in meters squared. BMI was classified into
four categories: underweight (<18.5kg/m?), normal
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(18.50-24.99kg/m?), overweight (25-29.99kg/m?), and
obese (=30kg/m?).'* Waist circumference was measured at
the level of minimal trunk girth using a flexible tape measure.
The anthropometric measurements form which was used has
been included in the Supplemental Materials (Appendix B).

Daily steps

Daily steps were recorded electronically using a wristband
pedometer (Xiaomi Mi Band), which is considered one of
the most reliable and valid pedometers.®

Assessment of physical activity

Individual physical activity levels were determined using the
short version (seven questions) of the IPAQ, translated into
Thai language. The IPAQ has been reported to have good
reliability and validity among healthcare professionals'>'®
and has been designed to assess physical activities that indi-
viduals perform as part of their daily activities. Individuals
are asked to report the level (vigorous or moderate) and
duration (hours and minutes) of their physical activity, as
well as time (hours/minutes) spent walking and sitting.'®

The TPAQ that was utilized has been included in the
Supplemental Materials (Appendix C). We used the guide-
lines for data processing and analysis of the IPAQ to calcu-
late the average metabolic equivalent (MET) score for each
study participant.'’

Walking MET-minutes/week =3.3 X walking minutes X walking
days

Moderate MET-minutes/week =4.0 X moderate-intensity activity
minutes X moderate days

Vigorous MET-minutes/week =8.0 X vigorous-intensity activity
minutes X vigorous-intensity days

Total physical activity MET-minutes/week =sum of Walking +
Moderate + Vigorous

Study participants, based on their total physical activity
MET-minutes per week, were then grouped into three cate-
gories. Levels of physical activity were classified into three
categories: a total of less than 600 weekly MET minutes was
considered light physical activity, a total of at least 600 MET
minutes a week was classified as moderate, and a total MET
minutes exceeding 3000 a week was classified as high.!”

Assessment of readiness to change behavior

We developed and implemented the ERCQ to assess partici-
pants’ motivation to change their physical activities toward
achieving the goal of 10,000 steps/day. The content validity
of the ERCQ was assessed by five experts from academic
and clinical settings (S-CVI=0.98).

After finalizing the content validity of our instrument, we
proceeded with the test-retest reliability pilot study of the
ERCQ. Five nursing professionals working at the in-patient
units of the university hospital volunteered for this pilot
study by completing the ERCQ twice, 7 days apart. Our anal-
ysis of the reported data yielded a high concordance
(K=0.092) between the two sets of responses.

The ERCQ has been included in the Supplemental
Materials (Appendix D). It contains five items; responses to
these items are scaled from 1 to 5, with a value of 1 indicat-
ing the pre-contemplation stage, defining individuals who do
not have any plan to start exercising. A score of 2 defines
individuals who have plans to initiate exercising sometime
within the next 6 months, and the stage is referred to as the
contemplation state. Stage 3, or the preparation stage, refers
to individuals who plan to initiate an exercise regimen within
the next 30 days. Stage 4 refers to individuals who have been
exercising for <6 months; these individuals are classified
into the action stage. Finally, stage 5 includes individuals
who have been exercising 6 months or more, and these indi-
viduals are referred to as being at the maintenance stage.

Assessment of exercise self-efficacy

We designed and developed the ESEQ to evaluate partici-
pants’ confidence levels in engaging in regular physical
activity in different mental and/or physical circumstances
(e.g., when you are feeling tired or stressed or depressed), or
during periods of compromised temperament due to work
(e.g., when you are feeling under pressure to get things
done), family conditions (e.g., when your family or friends
do not provide any kind of support), time limitations (e.g.,
when there are other more interesting things to do), vacation
time (e.g., when you are traveling or on vacation), or inclem-
ent weather (e.g., when the weather is bothering you).!
ESEQ is based on an 11-point Likert scale ranging from
“not confident” (0) to “very confident” (10). The scores are
then summed to generate an exercise self-efficacy score. The
higher the score, the better the perceived self-efficacy for
exercise. The content validity of the ESEQ was assessed by
five experts from academia and clinical practice
(S-CVI=0.96). Then, the reliability of the instrument was
evaluated among five surgical nurses in a test-retest study
over a 7-day period (k=0.86). The ESEQ which was used has
been included in the Supplemental Materials (Appendix E).

Statistical analysis. We used descriptive statistics to summa-
rize the characteristics of the study participants. Data normal
distributions were assessed using the Shapiro-Wilk test.!”
The differences between the two groups were tested using
independent #-test for continuous variables and chi-square for
categorical variables while paired #-tests and McNemar’s test
were used to compare changes within groups, respectively.?’
Relationships between two variables were tested using Spear-
man’s Rho.?° The repeated-measures analysis of variance
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Table |. Distribution of characteristics of intervention and control groups at the baseline.
Variable Intervention group (n=20) Control group (n=20) p
Age (years) 46.55+7.36 49.40 £ 6.54 0.204
BMI (kg/m?) 23.73+3.30 25.78 £ 4.00 0416
Waist circumference (cm) 81.52+9.70 88.1010.20 0911
Sex
Male 3 (15.0%) I (5.0%) 0.302
Female 17 (85.0%) 19 (95.0%)
Marital status
Single 9 (45.0%) 10 (50.0%) 0.946
Married 9 (45.0%) 8 (40.0%)
Separate 2 (10.0%) 2 (10.0%)
Years of nursing experience
<I0years 2 (10.0%) I (5.0%) 0.220
>|0years 18 (90.0%) 19 (95.0%)
Education
Bachelor 14 (70.0%) 13 (65.0%) 0.500
Master 6 (30.0%) 7 (35.0%)
Stage of exercise readiness
Pre-contemplation I (5.0%) 0 (0%) 0.179
Contemplation 6 (30.0%) 14 (70.0%)
Preparation 10 (50.0%) 4 (20.0%)
Action 2 (10.0%) 2 (10.0%)
Maintenance I (5.0%) 0 (0%)
Exercise self-efficacy 4.60+1.75 5.02+2.08 0.487
Level of physical activity (n= 18 each arm)*
Light 5 (27.8%) 10(55.6%) 0.284
Moderate 5 (27.8%) 3 (16.7%)
Vigorous 8 (44.4%) 5 (27.8%)

kg, kilograms; m, meter; cm, centimeter.

*Decreased participant number: in case of declared “don’t know” or “refused” or data were missing for time/day of physical activity, then that case was

removed from analysis of the physical activity level.

(rANOVA) was used to test differences in the number of steps
for the intervention group.?’ All statistical analyses were two-
sided, with p=<0.05. The data were analyzed using IBM
SPSS Statistical Package for Windows (Version 13.0).

Results

A total of 40 in-patient unit nursing professionals, 20 in the
intervention arm and 20 in the control arm, opted to take part
in our 12-week exercise trial study. At baseline, the mean dif-
ferences in age and anthropometric variables (BMI and waist)
did not reach the level of statistical significance (Table 1).
Additionally, distributions of the sociodemographic variables
(sex, marital status, years of nursing experience) did not reach
the level of statistical significance (Table 1). Finally, results
from the assessment of state of exercise readiness, indicated
that 70% (n=14) of the control arm were in the contempla-
tion stage and 20% (n=4) were in the preparation stage. In
contrast, 30% (n=60) of the intervention arm were classified
in the contemplation stage and 50% (n=10) in the preparation
stage. Meanwhile, the overall distributions of stages of

exercise readiness between the two arms of the study did not
reach the level of statistical significance (p=0.179) (Table 1).
Similarly, neither the baseline distribution of level of physical
activity nor the perception of exercise self-efficacy reached
the level of statistical significance (Table 1).

After 12 weeks of the intervention, both groups had lower
BMIs, compared with the baseline values although the intra-
group changes did not reach the level of statistical signifi-
cance; however, the difference in the mean value of BMI
between the intervention group (23.50 = 3.20) and the con-
trol group (25.68 = 4.00) approached the level of statistical
significance (p=0.068) (Table 2).

In addition, after 12 weeks, the mean value for waist cir-
cumference for both groups was lower than the baseline
values. For the intervention arm, the mean waist circumfer-
ence value dropped by 0.85 = 0.85cm (81.52 = 9.70 versus
80.67 £9.30) (t=4.42, p=0.001). Similarly, the control
arm of the study experienced a drop in its mean waist cir-
cumference value: 0.28 £0.41cm (88.10 %+ 10.20 versus
87.82 = 10.10) (t=2.98, p=0.008). After 12 weeks, the dif-
ference in the waist circumference value between the
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Table 2. Differences in anthropometric variables, physical activities, and perception of exercise self-efficacy between the intervention

and the control group after 12 weeks of trial.

Variable Intervention group (n=20) Control group (n=20) b
BMI (kg/m?) 23.50+3.20 25.68 +4.00 0.068
Waist circumference (cm)** 80.67 £9.30 87.82+10.10 0.026
Exercise self-efficacy 5.63+248 4.50 = 1.90 0.264
Level of physical activity (n= 18 each arm)*

Light 3 (16.7%) 8 (44.4%) 0.312

Moderate 9 (50.0%) 5(27.7%)

Vigorous 6 (33.3%) 5(27.7%)

*Decreased participant number: in case of declared “don’t know” or “refused” or data were missing for time/day of physical activity, then that case was

removed from analysis of the physical activity level.
**Significant difference was found (p < 0.05).

intervention arm (80.67 =9.30) and the control arm
(87.82=10.10) was statistically significant (F=0.09,
p=0.026) (Table 2).

Analysis of the data showed an increase in the overall
self-efficacy score after 12 weeks for the intervention arm
(from 4.60 £ 1.75 to 5.63 = 2.48) while overall self-efficacy
declined for the control arm (from 5.02 == 2.08 t0 4.50 = 1.90);
however, the intra-group differences in self-efficacy values
measured at baseline and after 12weeks did not reach the
level of statistical significance. Furthermore, the differences
in self-efficacy scores after 12weeks of intervention,
between the two arms of the study did not reach the level of
statistical significance (F'=1.283, p=0.264).

At baseline, 16.7% (n=3) of participants in the control
group and 27.8% (n=5) in the intervention group had
reported their physical activity level as moderate, a differ-
ence which did not reach the level of statistical significance
(McNemar’s test=1.20, p=0.549). After 12 weeks, this pro-
portion increased to 27.7% (n=35) for the control group and
50.0% (n=9) for the intervention group. Again, we did not
detect a statistically significant difference between the two
arms of the study (McNemar’s test=>5.00, p=0.172).

The overall trend in mean number of daily steps during
the 12 weeks of observation for the intervention arm reached
the level of statistical significance (p <0.01). During the
first week of the intervention, the documented mean number
of daily steps was 8889 = 579.84 (range=8059-9837). This
value remained relatively stable during the first 11 weeks of
intervention. During the last week of the intervention, the
mean number of daily steps was documented at 9930 = 986.52
(range=_8810-11,947) (Table 3). We did not detect a statisti-
cally significant correlation between mean daily steps and
changes in anthropometric measurements (r,=—0.01,
p=0.945; r.=0.00, p=0.995; and »,=—-0.09, p=0.694 in
BMI and waist circumference, respectively).

Discussion

We implemented a two-armed, RCT with the overarching
objective of motivating nursing professionals to increase

Table 3. Mean daily steps of the intervention arm of the study
during the 12weeks of trial (n=20)***

Week Mean value Range
Week | 8889 + 579.84 80599837
Week 2 8902 +514.86 8212-9648
Week 3 8658 - 843.74 77269598
Week 4 8251 £726.75 7328-9052
Week 5 8465 = 863.72 7260-9723
Week 6 8947 +541.08 7908-9555
Week 7 8173 £570.93 7138-8773
Week 8 8435+ 690.42 7604-9433
Week 9 8207 =789.32 7128-9663
Week 10 8768 = 524.18 7955-9311
Week 11 8973 = 1369.08 7657-11,922
Week 12 9930 = 986.52 8810-11,947

***Significant difference was found (p <0.01).

their daily steps. The health benefits of physical activity are
well accepted; in general, it is recommended for adults to
assume 150 min of moderate or 75 min of vigorous physical
activity per week which equals to about 10,000 steps/day.'3
Our intervention of empowering nursing professionals with
personal pedometers suggested that increased awareness of
one’s daily steps can be a motivating factor for transition-
ing from one stage of TTM to the next in becoming more
physically active. Our findings concur with previous
reports suggesting devices such as pedometers can facili-
tate transition from one stage of TTM to the next.® However,
a previous study in Poland found that using a pedometer
alone was insufficient in facilitating nurses to meet the goal
of 10,000steps/day?!; therefore, receiving motivational
messages and reminders was most likely an important fac-
tor in our study. Findings from previously published work
suggest sending motivational messages can have a positive
effect in increasing steps taken per day; however, the posi-
tive impact of motivational messages seems to undergo
attrition with time.?> We also observed a decline in the posi-
tive effects of the reminders and motivational messages
that were sent to nurses in the intervention group. Nurses
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Figure 2. Change in intervention group’s pedometer steps
during the 12-week study period.

had the tendency to increase their daily steps shortly after
receiving our text message reminders; then, the number of
daily steps taken would gradually diminish. However, the
continued increase of steps to approach 10,000 was
observed by the last week of the intervention, suggesting
the positive impact of the last message encouraging the
10,000-step goal (Figure 2).

In this study, participants in both groups had increased
their physical activity level by the end of the study. With
regards to the IPAQ, a small number of participants engaged
in moderate physical activity at baseline while this number
increased for both groups by week 12. There was also a
decrease in the number of participants engaging in light
physical activity in both groups by week 12. The control par-
ticipants increased their physical activity level over the
course of the study even without the use of pedometers. This
may be the result of receiving education encouraging physi-
cal activity in the initial stage of the study and reinforcement
over the 12-week study period. This finding is supported by
research from Gemson et al.>* which showed that education
encouraging physical activity has had positive effects on
physical activity. An additional concern for this result is that
the intervention received by both groups may result in little
differentiation, suggesting that provision of a pedometer and
a diary for record keeping may not be enough to see a change
in physical activity behaviors.

After the 12-week period, the nursing professionals in the
intervention group reported increased levels of exercise self-
efficacy, while decreased levels of exercise self-efficacy
were reported in the nursing professionals in the control
group. Even though the control participants were encouraged
to increase their physical activity to achieve the goal regard-
ing the physical activity guidelines, using a pedometer with

the goal setting of at least 10,000 steps a day for the interven-
tion group was shown to be more effective for exercise self-
efficacy. This may be because these participants received the
self-liberation intervention together with the pedometer,
which increased their ability to objectively measure and
record their daily steps, and this encouraged them to reach
the goal (10,000 steps a day). Hence, they may need to build
more exercise self-efficacy. This is linked to the model of
changing health behavior (TTM).* However, the results did
not achieve statistical significance despite trending in the
desired direction.

Finally, we did not observe any correlation between step
numbers and change in anthropometric measures after the
12-week intervention. A possible reason for this may be that
changes in anthropometric measures may take longer than
12 weeks to become evident, and may be related to individ-
ual eating behaviors. Thompson and Eijsvogels** have
acknowledged that weight loss is not just about physical
activity. It is about the combination of physical activity and
daily eating habits. Nonetheless, the 12-week weight loss
and reduced waist circumference among both groups were
demonstrated, suggesting that the intervention influenced
their lives.

Strengths and Limitations

The main strength of our study is the uniformity of the study
participants. The nursing professionals who were rand-
omized to either arm of the study, were similar in their edu-
cation and socioeconomic status and all worked in the same
hospital. Therefore, the potential confounding effects of
variables such as socioeconomic status, work environment,
or education were reduced. Our study has two limitations.
First of all, findings are based on a relatively small sample
size of Thai nursing professionals practicing in an academic
hospital which limits the generalizability of our findings.
Second, we used a self-reporting approach to collect data;
therefore, we cannot refute the influence of reporting and/or
recall bias.

Conclusion

The use of a pedometer, which is a simple and practical
tool for self-liberation, could be an effective strategy to
facilitate nursing professionals to progress through the
stages of change of the TTM and become more physically
active. The use of pedometers can increase awareness
about the number of daily steps required to maintain fit-
ness, thereby motivating one to engage in physical activ-
ity. The elevated level of physical activity, in return, can
increase the perception of exercise self-efficacy which
can be a propelling factor for further physical activity,
weight management, and overall physical and mental
wellbeing.
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