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Abstract

Background: The decline in the physical fitness of college students has become a serious social problem worldwide.
Therefore, exploring exercise behavior of college students is of great significance in improving college students'
physical and mental health.

The purpose of this study was to assess exercise behavior among a sample from medical students in Minia University
and to assess the effect of trans-theoretical model (TTM) intervention based program on stages of change of exercise
behavior among students.

Subjects and Methods: An interventional study included 280 undergraduate medical students was carried out during
the period from December 2019 to March 2020. Data were gathered with a self-administered Arabic questionnaire
encompassing questions on sociodemographics, the International Physical Activity Questionnaire-short form (IPAQ),
stage of change for exercise behavior, exercise self-efficacy and decisional balance scores. Students with low level of
physical activity and in the pre-action stages for change received health education intervention based on their stages.
Intervention evaluation was done through self-reported questionnaires assessing TTM stage of change.

Results: findings revealed that 42.5% were male and 46.8% of students had low physical activity level. 14.6% of
students were in the precontemplation stage of change for physical activity, 28.9% were in the contemplation stage
and the majority of students were in the preparation stage (42.5%). After the intervention sessions; 55.6% of
participants progressed from lower to higher stages of behavior change.

Conclusion and recommendation: The TTM-based physical activity intervention program was effective in inducing
a positive movement in the stages of behavior change among students.
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Introduction

Medical students in particular should set a good
example by practicing a healthy lifestyle, not only
to benefit their own health but also because being
more knowledgeable about exercise would have
future influence on their patients also their attitude
towards regular physical exercise is fundamental in
developing prevention-oriented behavior of the
future physicians (Frank et al, 2008). Medical
students are always lacking time as a result of
intensive studying, and almost always under stress

due to the nature of the study this make physical
activity a priority for them (Seedhom et al., 2019).
To gain a better understanding of physical activity,
it is important to understand not only the behavior,
but also the intentions for the behavior
(Nigg, 2005). Studying the stages of change for
physical activity improve the understanding of
physical activity behavior. The Transtheoretical
Model (TTM) of behavior change was developed by
Prochaska and DiClemente (1983, 1985) as a model
of intentional behavior change. The TTM assumes
that individuals vary in their motivation and
readiness to change their behavior.
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The TTM has shown to be an effective framework
for understanding exercise behavior among various

populations (e.g, Cardinal, 1997; Nigg and
Courneya, 1998; Marcus et al, 1992; Sullum et al,,
2000).

The transtheoretical model is a stage-based theory
of behavior change. The stages of change (SOC)
which represents the core construct of the model
are precontemplation (individuals are inactive and
do not intend to begin exercising within the next 6
months), Contemplation (individuals are inactive
and are considering initiating exercise within the
next six months), preparation (individuals exercise
on an irregular basis, but intend to become more
active within the next month), action (individuals
have engaged in regular exercise for less than 6
months), and maintenance (individuals have
engaged in regular exercise for at least 6 months).
Going through these stages is hypothesized by the
processes of change (POC), decisional balance, and
self-efficacy which represent the other constructs
of the model (Prochaska and DiClemente, 1983;
Velicer et al., 2000).

According to this theory; when the intervention is
directed to correspond to the appropriate stage;
changes that take place step by step, progressing
from one stage to another, will have a greater effect
than direct encouragement of the person to engage
in action.

To the best of authors’ knowledge, no recent
studies have been done to study physical activity
pattern among medical students in Minia
University. So, we decided to conduct this study
aiming at assessing physical activity level, stage of
change for exercise behavior among a sample of
medical students in Minia University and to
determine the predictors of SOC for exercise
behavior among the studied groups. Also to
evaluate the effect of a stage matched intervention
of health education among the students in
pre-action stages with low physical activity level on
their movement across stages.

Methods
Study Design and Population

An interventional study consisted of two phases
was conducted among students of faculty of
medicine, Minia University, Egypt during
2019/2020 academic year. A total 280 students
participated in the study after verbal consent.

Phase one included data collection.

phase two included intervention and evaluation.

Arabic

Data collection: Data were collected using an
self-administered questionnaire from
December 2019 to March 2020 assessing:

a. Sociodemographic characteristics such as
age, gender, residence and family income.

b. Physical activity level: using the short version
of the self-administered International Physical
Activity Questionnaire (IPAQ) to determine the
time spent being physically active in the last
7 days. Total weekly time spent walking, and in
moderate-intensity or vigorous-intensity
activity is calculated by multiplying the number
of days/week in each category by the duration
on an average day. Minutes per week in each
category are multiplied with metabolic
equivalents (MET) specific to walking
(3.3 METSs), moderate (4 METs) and vigorous
(8 METSs) intensity activities. Then students
classified into three levels of physical activity:
“low” (physically inactive), “moderate” and
“high”. Categories are based on standard
scoring criteria (Forde, 2018). Scoring and
categorization were automatically calculated
using a predesigned spreadsheet (IPAQ
Research Committee, 2005).

c. Stages of change (SOC) for physical activity:
Stages of change were measured by one-item
question using a five-point likert response scale
for stages of change. The algorithm of Marcus et
al. was used to classify stages of change and
each statement representing a stage of change.
The stages were defined as follows: (1) “I am
currently not physically active and I do not
intend to engage in physical activity in the next
6 months” (precontemplation); (2) “I am
currently not physically active, but I am
thinking about becoming more physically active
in the next 6 months” (contemplation); (3) “I
am currently not physically active, but I am
thinking about becoming more physically active
in the next month / [ currently do some
physical  activity, but not regularly”
(preparation); (4) “I am currently regularly
physically active, but only have become so
within the last 6 months” (action); and (5) “I
am currently regularly physically active and
have been so for more than 6 months”
(maintenance) (Marcus et al.,, 1992).

d.The Decisional Balance Scale (DBS): The
scale consists of 10 items and it is 5-point
Likert-type scale, ranked from 1 (Not
important) to 5 (Extremely Important).
Questions 1, 3, 5, 7, 9 were used to assess the
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perceived advantages (Pros of change) and
questions 2, 4, 6, 8, 10 were used to assess
perceived negativities (Cons of change). The
results are obtained by summarizing the items
through which the perceived advantages are
assessed and by summarizing the items
through which the perceived negativities are
assessed, and the difference between the two
sums determines the balance index for and
against the change (Marcus et al., 1992).

e. Perceived Self-efficacy for physical Activity:
this scale showed how confident you are that
you could really motivate yourself to do things
like these regularly, for at least six months. A
total of eight questions were included.
Questions scored from one (I know I cannot) to
five (I know I can) with six also an option (‘it
doesn’t apply’). total self- efficacy score ranging
from 8 to 40 (Sallis et al., 1988).

Intervention (TTM based Intervention Program) and
Evaluation

After evaluating students’ physical activity level
and readiness to change for physical activity
behavior; Students in pre-action stages for
engagement in physical activity provided having
low physical activity level were selected for
intervention (N=127). The participants were
divided into groups according to their stage of
change. Students were approached and provided
with the intervention that was in the form of three
health education sessions structured and tailored
to their stage of change using audiovisual material
and group discussions. All sessions were conducted
in practical teaching rooms at the Public Health
department. Each session lasted 45 minutes. The
interventional sessions were tailored according to
stage of change taking into consideration processes
of change used in different stages and other
constructs of the model.

Evaluation of the intervention was performed three
months after the initial phase. An online Arabic
questionnaire was distributed via students’
Facebook group and telegram channel to assess
their stage transition for physical activity. This
phase took two weeks where reassessing the
participants by the same questionnaires for SOC
used before the intervention was done. 106
students completed the online questionnaire with
response rate was 83.4%. Data obtained from the
questionnaires were collected, analyzed and
compared to the baseline data.

Statistical analysis: using IBM SPSS Statistics
version 21.0 for Windows. Descriptive statistics
was performed using frequency foe categorical data
and mean and SD for numerical data. Z test, ANOVA
and marginal homogeneity test were used and P
values of < 0.05 were considered to be statistically
significant.

Ethical Considerations

The research protocol was approved by Ethics
Committee of Faculty of Medicine of Minia
University, and the IRB number is 370:1/2020.
Before carrying out the study, the necessary official
permission obtained. An informed verbal consent
obtained from the recruited students. Total
confidentiality of any given information was
assured.

Results

The total number of students included in the
current study was 280 students; 57.5% were
females, 54.3% were urban residents and only
1.1% of students were smokers. The majority of
students had university graduated fathers (75%)
and mothers (58.9%) (Table 1).

Table 1. Sociodemographic characteristics of medical students of
Minia University, 2019-2020

Soc1odemf)graph1c N %

characteristics

Age

meanz SD (range) 22.23+0.51 (21-23)

Sex

Male 119 42.5

Female 161 57.5

Residence

Rural 128 45.7

Urban 152 54.3

Father education

Basic 34 11.5

Secondary 36 12.9

University & above 210 75

Mother education

Basic 66 23.5

Secondary 49 17.5

University & above 165 58.9
| Total 280 100

The study revealed that about 46.8% of students
were of low physical activity level compared to
15% with high level of physical activity. Male
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students with high level of physical activity were
significantly higher than female students.

As regards stage of change for physical activity 86%
of the students were in the pre-action stages
(14.6% in the precontemplation stage, 28.9% in the
contemplation stage and the majority of students
were in the preparation stage 42.5%). Only 14% of
students were in the action stages (action stage
(6.1%) and maintenance stage (7.9%)). There were

significant difference between male and female SOC
for physical activity as male students in the
maintenance stage were (13.4%) compared to only
(3.7%) of females Although a higher percentages
were found among females in the precontemplation
and contemplation stages 16.8% and 31.7%
respectively compared to 11.8% and 25.2% of
males respectively (Table 2).

Table 2. Association between sex and trans-theoretical model stage of change for physical activity among medical Minia University students,

2019-2020
Stage of change Sex Total Z test (P value)
Male female
Pre-action stages
Pre-contemplation | 14 (11.8) |27(16.8) 41 (14.6) 1.17 (0.24)
Contemplation 30(25.2) 51(31.7) 81 (28.9) 1.17 (0.23)
Preparation 50(42.0) 69(42.9) 119 (42.5) |0.14(0.88)
Action stages
Action 9(7.6) 8(5.0) 17 (14.0) |0.89 (0.36)
Maintenance 16(13.4) 6(3.7) 22 (6.1) 2.98 (0.002)
Total 119(100.0) | 161(100.0) | 280 (100.0)
Total exercise self-efficacy showed significant have shown that significant difference was between

differences between stages, F=16.561,p< 0.0001
that approximate a linear trend F=55.21,
p <0.0001. Post hoc analyses conducted with LSD

all stages except between precontemplation and
contemplation and  between action and
maintenance stages (Table 3).

Table 3. Association of self-efficacy score with stage of change for physical activity among medical Minia University students, 2019-2020

Stage of change ?li\a/[l;erfflic;;gg Post-hoc test P- value
Precontemplation vs contemplation <0.9
Precontemplation 17.87 + 7.64 Precontemplation vs preparation <0.005*
(N=41) R Precontemplation vs action Precontemplation vs <0.0001*
Maintenance <0.0001*
. : : . . <0.0001*
Contemplation Contemplation vs preparation Contemplation vs action "
(N=81) 17.71 £5.61 Contemplation vs Maintenance <0.0001
<0.0001*
Preparation 21.33+ 7.15 Preparatipn VS actiF)n <0.0001*
(N=119) Preparation vs Maintenance <0.0001*
E(ll(\:lt:ir';) 27.58+ 27.58 | Action vs Maintenance <0.966
Maintenance
(N=22) 27.68 + 5.44
F=55.21 <0.0001*

*Statistically significant

The study also revealed that the total exercise
decisional balance showed significant differences
between stages, F=13.12, p< 0.0001 that also
approximate a linear trend F=44.79, p <0.0001.

Post hoc analyses conducted with LSD have shown
that significant difference was between all stages
except between action and maintenance (Table 4).
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Table 4. Association of decisional balance score with different stage of change for physical activity among medical Minia University students,

2019-2020
decisional balance
Stage of change (Mean * SD) Post-hoc P- value
Precontemplation vs contemplation | <0.036*
Precontemplation 436 +6.18 Precontemplation vs Preparation <0.0001*
(N=41) R Precontemplation vs action <0.0001*
Precontemplation vs Maintenance | <0.0001*
Contemplation Contemplation vs preparation <0.025*
(N=81) p 6.43+4.89 Contemplation vs Action <0.0001*
Contemplation vs Maintenance <0.002*
Preparation 8.08+4.94 Preparation vs Action <0.006*
(N=119) T Preparation vs Maintenance <0.055
Action . .
(N=17) 11.76+ 4.56 Action vs Maintenance <0.396
Maintenance
(N=22) 10.36+ 4.86
F=9.83 0.0001*
*statistically significant
Ordinal logistic regression analysis of the decisional balance and self-efficacy score predicted

predictors for physical activity stage of change
found that significant predictors were sex,
self-efficacy score and decisional balance score. As
being male and increase in both the score of

an increase is in the odds of being in higher stage of
change for physical activity by 1.71, 1.12 and 1.04
respectively (Table5).

Table 5. Predictors of Physical activity stage of change among medical Minia University students, 2019-2020

CI P-value
B Exp (B) Lower | Upper
sex: male 0.540|1.716 |[1.091 |2.698 |<0.019*
residence: rural 0.085|1.089 |0.702 |1.689 |<0.703
Self-efficacy 0.039|1.040 |[1.018 |1.063 | <0.0001*
Decisional balance | 0.115| 1.122 |1.074 |1.172 | <0.0001*

Pseudo R-Square = 0.187
*statistically significant

There was significant difference in the SOC
following health education intervention. An overall
change was found. The largest increase in the
percentage was found in the action stage (21.7%).
There were significance decrease in the percentage
of students in the precontemplation and
contemplation -12.2%, -14.2% respectively. About

44.4% of students in the precontemplation stage
moved to the contemplation stage and 25.9%
moved to the preparation stage. 34.0% of students
in the contemplation stage moved to preparation
stage and 12.0% moved to the action stage. More
than half of students in the preparation stage
moved up to the action stage (58.6%) (Table6).

Table 6. Comparison of stage of change of physical activity of medical students of Minia University between baseline and after health education

intervention
After . . . . Total . .

Before Pre-contemplation | Contemplation | Preparation | Action N (%) Marginal homogeneity test
Erfo'/g’ntempla“o“ 8 (29.7) 12 (44.4) 7(259) 0.0 (0.0) |27 (25.4)
Contemplation | o, 21 (42.0) 17 (340) |6(12.0) |50 (47.2)
N (%) 134.0
;rg}/’?ra“o“ 0.0 (0.0) 2 (6.9) 10 (345) |17(58.6)|29 (274) |<0.0001*

0
Action 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) | 0.0 (0.0) |0.0(0.0)
;O(toi}) 14 (13.2) 35 (33.0) 34(32.1) |23 (21.7) | 106 (100.0)
% of change -12.2% -14.2% 4.7% 21.7%

elSSN 1303-5150

www.neuroquantology.com

1222



NeuroQuantology | June 2022 | Volume 20 | Issue 6 | Page 1218-1225 | doi: 10.14704/nq.2022.20.6.NQ22119
Nehal Refaat Raouf et al / Application of the Transtheoretical Model of Exercise behavior among Medical Students in Minia University, Egypt

Discussion

The current study showed that 46.8% of students
were physically inactive compared to 15% with
high level of physical activity. Male students with
high level of physical activity were significantly
higher than female students. Physical inactivity was
higher than that was found in a study conducted
among Assiut University medical students where
only 21.4 % were physically inactive but similar in
that males were more active compared to females
(Abd El Aty et al, 2019). Also in Mansoura
University only 19.35% of medical students were
physically inactive (El-Gilany et al., 2011). However
another study conducted among 10 universities
representing different geographic regions in Egypt;
the minority of students performed regular
physical exercise and about 15% had regular
exercise (Farrag et al, 2015). Also in a study
conducted cross-countries among university
students from 22 universities in low, middle
income countries including Egypt the prevalence of
physical inactivity was 20.7% (Peltzer et al 2014).
In the present study, female students had a
significant lower level of physical activity than
males; several explanations may be noted for such
a low level of physical activity, including lack of
exercise facilities, insufficient safe outdoor in
addition to cultural limitations existed for females
to participate in outdoor physical activity.

This alarming finding shows that Egyptian medical
students in Minia University have a sedentary
lifestyle and this is suggestive for particular
relevance of targeting physical inactivity among
them especially among female students.

Current study showed that 86% of the students
were in the pre-action stages and 14.6% had no
intention to change their behavior. Only 14% of
students were either in the action or maintenance
stages. There were significant differences between
male and female SOC for physical activity as males
in the maintenance stage were 13.4% compared to
only 3.7% of females Although a higher percentages
were found among females in the precontemplation
and contemplation stages 16.8% and 31.7%
respectively compared to 11.8% and 25.2% of
males respectively. This was slightly similar to
study conducted among Macedonian students
which showed that more than 67 % of sample was
in the preaction stages (11.8% in the pre
contemplation, 43.5% in the contemplation, or
12.1% in the preparation) whereas 17.6% were in
the action stage and 14.9% were in the
maintenance stage. Also comparison indicated that

there were statistically significant differences
between male and female students. A significantly
higher percentage of male students (47.0% males
versus 23.2% females) are in the action and
maintenance stages, while a significantly higher
percentage of female students (66.2% females
versus 38.6% males) are in the precontemplation
and contemplation stages (p <0.0001) (Elezim et
al.,, 2019).

Also slightly similar to finding of study done by
Keating et al. (2005) among Chinese students
where 68.1% of respondents were in the preaction
stages (pre contemplation, contemplation or
preparation) and 27.9% of the respondents were
engaged in regular physical activity (respondents in
the action and maintenance stage). Zhang and Liu
(2014) examined the physical activity among
Chinese students and found that 57.4% of the
respondents are not engaged in physical activity
(30.1% precontemplation, 27.3% contemplation).
About 22.7% of the respondents have occasional
physical activity being in the preparation stage and
19.9% of the Chinese students are engaged in
regular physical activity (15.5%, 4.4%) in action
and maintenance respectively.

This is an alarming finding that large percentage of
students were at stages of precontemplation and
contemplation, indicating they were not only
physically inactive but also not ready to change
their behaviors. Hence; there is a pressing need for

interventions aiming at changing student's
behavior.
Total exercise self-efficacy showed significant

differences between stages, F=16.561,p< 0.0001.
Post hoc analyses conducted with LSD have shown
that significant difference was between all stages
except between precontemplation and
contemplation and  between action and
maintenance stages. The study also revealed that
the total exercise decisional balance showed
significant differences between stages, F=13.12,
p< 0.0001 and Post hoc analyses conducted with
LSD have shown that significant difference was
between all stages except between action and
maintenance.

Elezim et al. also found that TTM constructs
differed significantly across exercise stages.
Students who were in the action and maintenance
stage show greater self-efficacy compared to
students who were in the precontemplation and
contemplation stage. Students who were at the
preparation stage showed greater self-efficacy than
students who were at precontemplation and
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contemplation stages (Elezim et al 2019). Another
study found that stages of change significantly
affected self-efficacy and pros and cons of exercise
(liu etal., 2018).

Also in a study aimed to examine Chinese college
student; those who  maintained regular
participation in exercise had significantly higher
self-efficacy than those who did not (Keating et al,,
2009).

Ordinal logistic regression analysis of the
predictors for physical activity stage of change
found that significant predictors were sex,
self-efficacy score and decisional balance score. As
being male and increase in both the score of
decisional balance and self-efficacy score predicted
an increase is in the odds of being in higher stage of
change for physical activity by 1.71, 1.12 and 1.04
respectively. Similarly exercise self-efficacy was
among the significant predictors of the stage of
exercise behavior change among college students
(Matteucci et al.,, 2012).

This positive relationship between stages of change
and exercise self-efficacy was previously proved
according to several authors eg: (Marcus et
al,, 1994; Reed, 1999). Thus improving college
student self-efficacy might lead to an increase in
exercise behavior as concluded by Keating et al.
(Keating et al., 2009).

A significant difference in the SOC following health
education intervention was found (p<0.0001). The
largest increase in the percentage was found in the
action stage (21.7%). There were significance
decrease in the percentage of students in
the precontemplation and contemplation -12.2%,
-14.2% respectively. About 44.4% of students in the
precontemplation stage moved to the
contemplation stage and 25.9% moved to the
preparation stage. 34.0% of students in the
contemplation stage moved to preparation stage
and 12.0% moved to the action stage. More than
half of students in the preparation stage moved up
to the action stage (58.6%).

This was similar to finding found among university
students where participants' exercise readiness
was significantly changed in a positive way after
the 8- week stage matched intervention (kim,
2008).

Also Woods et al found that significant stage
improvement was found among interventional
group of sedentary students receiving a
transtheoretical model-based intervention (Wood
etal, 2002).

This is in line with the findings of Prochaska and
DiClemente, 1983 and 1986 who proposed that
cognitive processes such as increasing knowledge
especially play a role in earlier stages of PA
behavior.

Conclusion: Many students were in the pre-action
stages and self-efficacy was higher among males
compared to females. The TTM-based physical
activity intervention program was effective in
inducing positive movement in the stages of
behavior change among medical students from
pre-action to action stages.
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