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diabetes mellitus patients in Wolaita Sodo University
teaching hospital using the Trans-Theoretical Model
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Abstract

Background: Globally, 382 million people are estimated to have diabetes. To date there is paucity of evidence
regarding predictor of regular physical activity among Type 2 diabetes mellitus patients with application of Trans-
theoretical model. Therefore the objective of this study was to determine predictors of regular physical activity
among type 2 diabetes mellitus patients in Wolaita Sodo University hospital using the Trans- theoretical model.
Method: Institutional based cross-sectional study was conducted on 400 systematic random selected Type 2
diabetes mellitus patients. One-way ANOVA was used to show mean scores differences of processes of change,
decisional balance and self-efficacy across stages of change. Multivariable logistic regressions were also
conducted.

Result: Of the participants, 34.3% were physically active. The processes of change, the pros and the self-efficacy
significantly increased from precontemplation to maintenance stage while the cons decreased across the stages
(p<0.05). The result of multivariable logistic regression showed that pros, cons, self-efficacy, self-liberation and
counter conditioning were predictors of physical activity.

Conclusion: Type 2 diabetes mellitus patients’ physical activity was very low. Stage matched intervention should
be designed to increase processes of change, pros and self-efficacy from precontemplation to maintenance stages.

[Ethiop. J. Health Dev. 2018;32(2):97-103]
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Introduction

Diabetes mellitus is a chronic disease that occurs when
the body cannot produce enough insulin or cannot use
insulin effectively. Type 2 diabetes is the most
common type in which the body is able to produce
insulin which is either not sufficient or the body is
unable to respond to its effects (1). Globally, 382
million people are estimated to have diabetes, and if
current demographic trends continue, in 2035 more
than 592 million people will be affected with diabetes
(cite). The overwhelming burden of the disease
continues to be shouldered by low and middle income
countries, where four out of five people with diabetes
are living (2).

People with diabetes are at an increased risk of
cardiovascular, peripheral vascular and cerebrovascular
diseases (3). Physical inactivity has been established as
an important risk factor for the development of
cardiovascular disease. There is an inverse association
between increased physical activity levels and
cardiovascular disease in the general population as well
as in people with type 2 diabetes (4).

Physical activity in type 2 diabetes mellitus helps in
glucose control and in reducing multiple cardiovascular
risk factors (5). Clinical data also show that physical
activity improves lipoprotein profile and reduces blood
glucose in diabetic patients (6). The American Diabetic
Association (ADA) recommends that persons with type
2 diabetes should undertake at least 150 min/week of

moderate physical activity for at least 5 days in a week

.

The Trans-theoretical model (TTM) has two major
dimensions: stages of change and processes of change.
The model proposes that people make behavior
changes in stages and move sequentially through the
stages while experiencing the different processes of
change. Stages of change represent a temporal
dimension during which change may occur, while
processes of change are strategies individuals use as
they progress through the stages of change. These
includes consciousness raising, dramatic relief,
environmental re-evaluation, self re-evaluation, social
liberation, counter conditioning, helping relationships
reinforcement  management,  self-liberation and
stimulus control each of which has its own
characteristics (8).

Different studies support the use of TTM for promoting
physical activity (9). Among these, a systematic review
on the application of TTM suggest that individuals
attempting to change their physical activity behavior
move through a series of stages (10).

Predictors of regular physical activity among Type 2
diabetes mellitus patients in Wolaita Sodo University
teaching hospital using the Trans-Theoretical Model.

Study Population: All sampled adult type 2 diabetes
patients who visited the hospital’s Diabetes Clinic at
the time of data collection were included.
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Inclusion criteria: Type 2 diabetes mellitus patients
aged 18 years and above who were on follow-up and in
the study area were included.

Exclusion criteria: Type 2 diabetes mellitus who were
seriously ill and unable to communicate and patients
who had two follow up appointments within a month
were checked and excluded.

Sample size and sampling procedure: Since there has
been no similar previous study in the country, the final
sample size 422 was determined using single
population proportion formula by assuming the
proportion of being physically active as 50 %( P=0.5),
level of significance 5% (Z o /2= 1.96), margin of error
5 % (d= 0.05) and 10% non-response rate. Systematic
random sampling was employed to identify the
participants. The first type 2 diabetic patient was
selected randomly out of those who came to the clinic;
then, every other patient coming to the follow up clinic
was interviewed.

Measurement: A face to face exit interview was
conducted using a structured pretested standard
questionnaire. Seven-day physical activity recall
interview questionnaire was used to measure physical
activity (14). The stages of change, the processes of
change, and self-efficacy were measured using the
adapted questionnaire developed by Bess H. Marcus
(15). The decisional balance was measured using the
adapted questionnaire developed by Plotnikoff R. (16).
Internal consistency was measured by Cronbach alpha
to determine the extent to which the items in each scale
measured the same construct and a cutoff value greater
than 0.7 was considered (17).

Stages of change: After explaining the ADA
recommendation for physical activity, the participants
were placed in one of the five stages. 1 = Pre-
contemplation (I am not currently physically active,
and | do not intend to start in the next 6 months), 2 =
contemplation (I am not currently physically active, but
I am thinking about becoming physically active in the
next 6 months), 3 = preparation (I am currently
physically active sometime, but not regularly) 4 =
action (I am currently physically active regularly, but I
have only begun doing so in the last 6 months). 5 =
maintenance (I am currently physically active
regularly, and have done so for longer than 6 months).
Finally, regular physical activity status classified as
physically active and physically inactive. Study
participants belonging to action and maintenance
stages were defined as active regular physical
activities.  Study participants belong to pre-
contemplation, contemplation and preparation stages
were considered as inactive participants.

Processes of Change: The questionnaire comprised of
40 items which sought to measure the 10 hypothesized
processes of change, four items for each processes.
Participants were asked to recall how frequently they

used each of the processes during the past one month
and each item was rated on a 5-point Likert type scale,
ranging from 1 (never) to 5 (repeatedly) (15). The
reliability test was done (Cronbach alpha for the
processes of change sub-scales in the current study
ranged from 0.88-0.98).

The self-efficacy measured with 5-item self-efficacy
scale which measures an individual’s confidence to
participate in physical activity in certain circumstances,
and the 5-point Likert scale was; 1 (being not at all
confident) and 5 (being very confident) (15). Finally
the reliability test was done (Cronbach alpha for the
sub-scales was 0.98).

In the study, decisional balance was measured using
the 10-item decisional balance scale. There were five
«pros» and five «cons» items on the measure, and each
item was rated by the participants using a 5-point
Likert-type scale, ranging from 1 (not at all important)
to 5 (extremely important) (16). Cronbach alpha for
pros and cons were 0.95 and 0.78 respectively.

Data quality assurance: The questionnaire was
translated from English to Amharic, the local language,
and back to English by different experts familiar to the
field. A training was given to data collectors before the
process.

Data Processing and Analysis: Data were coded and
entered into Epi Data version 3.1 after checking for
completeness and consistency and were analyzed using
SPSS version 20. The spearman correlation analysis
was used to show the strength of relationships among
TTM stages and (process of change, decisional balance
and self-efficacy). One-way ANOVA was computed to
examine the mean differences in the process of change
use, self-efficacy, and decisional balance across the
stages. Multivariable logistic regression analysis was
conducted to identify the predictors of physical activity
behavior by using Transtheoretical model components.

Ethical clearance: Ethical clearance was obtained
from the Jimma University, College of Health
Sciences, and institutional Review Board with the letter
of Reference No RPGC/1033/2016 on February 5,
2016. Informed verbal consent was obtained from each
study participant prior to the interview.

Results

Socio-demographic characteristics:  Four hundred
type 2 diabetic mellitus patients (response of 95 %)
were interviewed. Of these participants, 282(70.5%)
were male. The mean age of the respondents was 48.9
(SD +10.8) years. Most of the respondents, 384(86.5%)
were married. One hundred thirty-seven participants
(34.3%) were physically active (action and
maintenance stages). Chi-square analysis showed that
educational level, occupational status and residence
had significant association with physical activity status
(P<0.05) (Tablel).
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Table 1: Socio-demographic characteristics and association with physical activity status among
Type 2 DM patients at Wolaita Sodo Hospital, Ethiopia, March 2016

Physically Activity Status

Active Inactive Total P-value
No (%) No (%)
Sex
Male 101(35.8) 181(64.2) 282(70.5) 0.37
Female 36(30.5) 82(69.5) 118(29.5)
Marital Status
Married 118(34.1) 228(65.9) 346(86.5)
Divorced 10(41.7) 11(58.3) 24(6) 0.64
Single 6(37.5) 10(62.5) 16(4)
Widowed 3(21.4) 11(78.6) 14(3.5)
Age
20-39 20(33.3) 40(66.7) 60(15) 0.98
40-59 87(34.4) 166(65.6) 253(63.3)
60-80 30(34.5) 57(65.5) 87(21.7)
Educational Level
llliterate 12(21.8) 43(78.2) 55(13.8)
Read and write 15(35.7) 27(64.3) 42(10.5)
Primary education 16(21.9) 57(78.1) 73(18.2) 0.008*
Secondary School 29(37.3) 48(62.3) 77(19.2)
Hither (Diploma and above) 65(42.5) 88(57.5) 153(38.2)
Occupational Status
Government 66(41.8) 92(58.2) 158(39.5)
Farmer 7(14.9) 40(85.1) 47(11.8)
Merchant 36(34.3) 69(65.7) 105(26.5) 0.015*
Housewife 15(29.4) 36(70.6) 51(12.8)
Others# 13(33.3) 26(66.7) 39(9.4)
Residence
Urban 125(36.8) 215(63.2) 340(85) 0.012*
Rural 12(20) 48(80) 60(15)
Income (ETB)*
200-1000 37(34.3) 71(65.7) 108(27)
1001-1927 16(32.7) 33(67.3) 49(12.2) 0.69
1928-3425 33(40.2) 49(59.8) 82(20.5)
3426-10000 1117(37) 199(63) 77(19.2)

*Income is categorized in quartile

# In Occupational status, “Others” included drivers, students and retired employees.

Distribution of participants in physical activity
behavior in each stage of change

Almost half of the respondents belonged to the pre-
contemplation stage and fewer number of respondents
belonged to the maintenance stage (Figure 1).

Processes of change
All processes of change had strong positive linear
relationship with the stages of change. One-way

ANOVA result showed that there were significant
differences in the use of each of the processes of
change among the stages of change. The use of the
processes was characterized by a significant increase as
individuals go up in almost all stages of change (Table
2).
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Figure 1: Distributio B 0f physical activity in each stages of change

Table 2: Processes of change across the stages of change at Wolaita Sodo University teaching Hospital, Southern

Ethiopia, March 2016

Pre- Contemplation Preparation  Action Maintenance P-value

contemplation

Mean(SD) Mean(SD) Mean(SD) Mean(SD) Mean(SD)
Consciousness raising 5.3(1.5) 11.3(2) 13.3(2.6) 14.7(2) 16.8(2.3) .001
Dramatic relief 4.3(1.3) 10(2.2) 12.8(2.7) 14.6(2.4) 17(2.9) .001
Environmental reevaluation 4.5(1.3) 8.8(3.4) 8.8(4.1) 12.4(4.5) 15.2(3.8) .001
Self-reevaluation 5.1(1.5) 10.2(3) 12.5(3) 15(3) 16.5(2.6) .0001
Social liberation 5.8(1.6) 9.2(2.6) 10.8(5.4) 13(3.5) 14.8(3.5) .001
Stimulus control 4.3(1) 5.5(2.6) 8(6.7) 14.6(3) 16(2.7) .001
Helping relationships 4.3(1) 6.3(2.9) 6. 3(4.5) 14(3.6) 13.9(3.4) .001
Reinforcement management  3.0(0.7) 3.6(1.8) 5.5(4.4) 10.7(2.4) 11.7(2.2) .001
Self-liveration 4.2(0.9) 5.8(2.6) 8.8 (3.4) 14(3) 16.3(27) .001
Counter conditioning 4.1(0.4) 4.8(2) 5.0(2) 10.4(3.8) 11.4(4.7) .001

Decisional balance, Self- efficacy and Physical

activity

Pros (rho = .91, p < .001) and self-efficacy (rho = .88,
p< .001) had positive linear relationship with stages of
change. However, Cons had an inverse relationship

with stages of change (rho=-0.61, p<0.001). Regular
physicallyactive participants (participants at action and
maintenance stages) have more pros and fewer cons
than  inactive  participants  (pre-contemplation,
contemplation and preparation stages) (Table 3).
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Table 3: Decisional balance, self-efficacy and physical activity across stages of change among Type 2 DM patients
at Wolaita Sodo University teaching hospital, Ethiopia, March 2016

Precontemplation  Contemplation Preparation Action Maintenance p-value
Mean(SD) Mean(SD) Mean(SD) Mean(SD) Mean(SD)
Pros 7.0(1.7) 13.4(3) 16.5(4.4) 19.3(2.7) 21(2.4) .001
Cons 12.3(2.6) 11.6(3.2) 9.5(3.3) 7.1(2.8) 7.0(2.6) .001
DB(Pros-Cons)  -5.39(0.2) 1.8(0.5) 7(0.8) 12.1(1.1) 13(2.1) .001
Self-efficacy 5.1(1.2) 8.7(4.1) 10.3(7.5) 17.8(4.3) 20.6(4.1) .001
PA7-day
recall(min/week)  ------  -mmeeee 30(8.2) 145(118.8) 163(49.7) .001

Predictors of Physical activity:  The result of
multivariable logistic regression showed that, self-
liberation, counter conditioning, pros, cons and self-
efficacy were predictors of physical activity. For a unit
increase in total score of self-liberation, the probability
to be physically active increased by 1.5 (AOR=L1.5,
95% CI (1.05, 2.01). For a unit increase in total score
of counter conditioning, the probability to be
physically active increased by 1.9 (AOR=1.9, 95%ClI

(1.11, 3.11)). For a unit increase in total score of pros,
the probability to be physically active increased by 1.7
(AOR=1.7, 95% CI (1.03, 2.70)). For a unit increase in
total score of self- efficacy, the probability to be
physically active increased by 1.3 (AOR=1.3, 95% ClI
(1.01, 1.69)). For a unit increase in total score of cons,
the probability to be physically active decreased by
44%. (AOR=0.56, 95% CI (0.40, .711) (Table 4).

Table 4: Multivariable logistic regression analysis of physical activity behavior among Type 2 DM Patients at

Wolaita Sodo Hospital, Ethiopia, March, 2016

Variables

COR(95% ClI)

AOR(95% CI

Consciousness raising
Dramatic relief

Environmental reevaluation
Self-reevaluation

Social liberation

Counter conditioning
Helping relationships
Reinforcement management
Self-liberation

Stimulus control

Pros

Cons
Self-efficacy
Below Secondary(Reference)

Education Above Secondary
Urban(Reference)
Residence Rural

2.3(1.89,2.81)*
2.5(1.98,3.17)*

1.56(1.44,1.68)**
1.95(1.69,2.23)**
1.92(1.69,2.19)**
2.1(1.79,2.41)**
2.1(1.79,2.73)**
2.93(2.33,3.67)*
2.3(1.89,2.78)**
2.6(2.13,3.17)**
2.19(1.79,2.67)*

0.57(0.51,0.61)**
1.67(1.51,1.86)**
1
2.04(1.32,3.15%)
1
0.43(0.22,0.84)*

0.82 (0.43,1.5)
1.2(0.58,2.4)

0.74 (0.49,1.1)
0.29(0.07,1.3)
0.74(0.44,1.25)
1.9(1.11, 3.11)*
0.83 (0.47,1.45)
0.79(0.41,1.51)
1.5(1.05, 2.01)*
1.2(0.80,1.70)
1.7 (1.03, 2.70)*

.56 (0.40, .711)*
1.3 (1.01, 1.69)*
1

2.32(0.14,38.2)

1
0.62(0.01,116.01)

*Significant at p<0.05 **Significant at p <0.001
Discussion

The aim of this study was to determine factors related
to intention for physical activity behavior among type 2
DM patients using the Transtheoretical model. The
study revealed that only 34.3% of the studied subjects
(action and maintenance stages) met the ADA
recommendation for physical activity behavior, while
47% of participants were at precontemplation stage
(had no intention to start physical activity in the next
six months).

This study is almost similar to that conducted in USA
and Harari (Ethiopia) in which 30% and 31.1% of the
participants were physically active respectively (18,
19). This finding is higher than that of a study
conducted in the United Arab Emirates, in which only
3% of the type 2 DM patients met the recommended

physical activity (20), but lower than that of a study
conducted in Hamadan (Iran), in which 74.1% of the
type 2 DM patients practiced the recommended
physical activity (21). This study isalso similar toa
study conducted in Iran, where 48% of the participants
were at the pre-contemplation stage (22).

Although the importance of physical activity in
controlling diabetes is unquestionable, type 2 DM
patients often choose sedentary lifestyle which has
resulted in a great burden on health, social, and
economic terms more physically active people with
Type 2 diabetes could reduce health care burden and
expenditure relating to the disease (23). Given the
current epidemic nature of Type 2 diabetes mellitus,
physical activity is the major therapeutic strategy if it is
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based onstage matched interventions with evidence
based strategies (24).

In this study, type 2 DM patients who were in the
precontemplation stage used each process of change
significantly less than patients in all other later stages.
This finding is in agreement with other studies which
demonstrated that there were significant differences
inusing the processes of change across stages of change
(4). This study also specifically revealed that self-
liberation and counter-conditioning were identified as
positive predictors of physical activity. A study from
Italy documented similar finding (25). Therefore, by
measuring and understanding individual use of the
processes of change for physical activity behavior,
clinicians can assist by designing and giving specific
processes of change interventions to move more
quickly from one stage to the next.

In this study, individuals in the action/maintenance
stages perceived significantly more pros and fewer
cons than those in the precontemplation and
contemplation stages. A significant difference between
pros and cons was first observed in the preparation
stage, whereby irregular physical activity patterns were
initiated. These findings indicate that active individuals
may value more the importance of physical activity and
seek further information about its benefits than inactive
individuals. This finding is supported by other studies
which suggest that to advance from one stage to the
next , the pros of involving in regular physical activity
must increase and the cons must decrease (26).

The study also revealed that participants in the
action/maintenance stages showed significantly high
self-efficacy than those in the earlier stages of change
(pre-contemplation, contemplation and preparation
stages). This indicates that type 2 diabetes patients who
feel more confident about physical activity showed
more active participation than those who do not. This is
in line with other studies which explored that people
with a high level of physical activity behavior had
higher level of self- efficacy (25). Albert Bandura (cite)
also confirms that self-efficacy is a strong factor for
predicting behavior (27). Therefore, the strength of the
belief that one can make oneself exerciseregularly in
the face of obstacles, is believed to have the greatest
effect on physical activityadherence.

The differences of psychological factors in participants
at different stages of change further imply that health
education aimed at increasing physical activitybehavior
for Type 2 diabetes mellitus patients should be stage
matched.

Limitation

The Transtheoretical model has its own limitations like
the lines between the stages can be arbitrary with no set
criteria for how to determine a person's stage of change
and italso assumes that individuals make coherent and
logical plans in their decision-making process which is
not always true (28). Being a cross-sectional study no
conclusion can be drawn for causality. Additionally,

samples were taken from only one hospital which may
make generalization difficult.

Conclusion:

Physical activity status of Type 2 diabetes mellitus
patients was very low. Pros, cons, self-efficacy, counter
conditioning and self-liberation were predictors of
physical activity behavior. Therefore, in designing
interventions to increase and maintain physical activity
behavior in Type 2 diabetes mellitus patients, an
individual’s stage of change needs to be assessed and
stage matched intervention concentrating on the
benefits of physical activity, commitment and self-
efficacy is commendable.
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