
© 2017 Gizaw et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Multidisciplinary Healthcare 2017:10 59–64

Journal of Multidisciplinary Healthcare Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
59

O r i g i n a l  r e s e a r c H

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/JMDH.S122573

The effect of psychometric variables in predicting 
physical activity behavior among diabetes mellitus 
type-2 patients

abraham Tamirat gizaw
Fira abamecha ababulgu
lakew abebe gebretsadik
getachew Kiros abraha
Department of Health education and 
Behavioral science, college of Public 
Health and Medical sciences, Jimma 
University, Jimma, ethiopia

Background: Diabetes mellitus type-2 (DMT-2), the most common endocrine disease in the 

world, is a major global public health-related issue. Diabetes mellitus is one of the most com-

mon non-communicable diseases globally, and there is substantial evidence that it is epidemic 

in many low- and middle-income countries. It is widely recognized that physical activity is 

important in preventing and treating DMT-2. The aim of this study was to identify predictors 

of physical activity among DMT-2 patients attending Jimma University Specialized Hospital 

(JUSH), Southwest Ethiopia.

Methods: A facility-based cross-sectional study was conducted in 2013 at JUSH, Southwest 

Ethiopia. A systematic random sampling technique was employed to select 322 diabetes patients. 

Data were collected using a structured questionnaire on interviewer-administered basis. A 

summary of descriptive statistics, and binary and multiple logistic regression analysis were 

computed to identify potential predictors of physical activity among diabetes mellitus patients.

Results: Among the 319, 70 (21%) engaged in the recommended physical activity (such as 

running, jogging, going to the gym, or brisk walking). Two hundred seventy-nine (87.5) of the 

respondents had adequate general knowledge of diabetes and 31.7% of the respondents had 

adequate general knowledge of physical activity. The likelihood of engaging in the recommended 

physical activity was associated with perceived barrier (odds ratio [OR]=0.58, 95% confidence 

interval, CI [0.56, 0.67]; p<0.000), perceived self-efficacy (OR=1.33, 95% CI [1.12, 1.57] 

p<0.001) and perceived benefit (OR=1.16 (95% CI [1.03, 1.29] p<0.000).

Conclusion: This study illustrated that practicing the recommended physical activities among 

DMT-2 patients was insufficient. Perceived barrier, perceived benefit and perceived self-efficacy 

became potential predictors of physical activity of DMT-2 patients. None of the socio-demo-

graphic factors affect the physical activity behavior of these groups. Diabetes intervention 

messages should focus on building individual self-efficacy to overcome those barriers with a 

due emphasis to suggested concrete benefit of physical activity.
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Introduction
Diabetes mellitus (DM) is an endocrine syndrome, constituting a public health prob-

lem with a high prevalence of morbidity and mortality. It is one of the most common 

non-communicable diseases globally, and is classified into two types: diabetic mellitus 

type-1 (juvenile diabetes), in which the body (pancreas) is unable to produce insulin 

needed for food energy metabolism; and diabetic mellitus type-2 (insulin resistance 

diabetes), where the body is unable to utilize insulin effectively. Insulin is the hormone 

that allows the glucose from food to enter the cells, where it is converted into energy 

for the proper functioning of muscles and tissues.1
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The prevalence of type-2 diabetes is also increasing 

rapidly and compromises a major health burden globally.2 

There are 220 million people living with diabetes mellitus 

type-2 (DMT-2), worldwide. In most high-income countries, 

DM is the fifth leading cause of death, and there is evidence 

showing that it has reached epidemic level in many low- and 

middle-income countries.3 The World Health Organization 

(WHO) has predicted that the number of adults with DM 

will rise from 15 million in 2000 to 300 million in 2025. In 

2025, more than 75% of the world’s diabetic population will 

be living in developing countries.4,5

According to the WHO report, in Ethiopia, the diabetic 

cases are going to rise from 800,000 (in the year 2000) to 

1.8 million by 2030. However, due to the widening of social 

differences in economic status, circumstantial evidence 

shows that the urban population is facing a higher level of 

overweightness and obesity.6

Diabetic self-care practices include behaviors like physical 

activity, dietary habits, adherence to treatment and avoiding sub-

stance use, although the amount of physical activity is decided 

by each individual. Studies in Ethiopia are limited regarding 

chronic diseases like DM and physical activity behavior.7

The Canadian Diabetes Association’s Clinical Practice 

Guidelines for the prevention and management of diabetes 

recommended that type-2 diabetic patients should participate 

in moderate-intensity physical activity, such as brisk walking 

and biking, for at least 150 minutes/week, over at least three 

nonconsecutive days. However, recent studies have shown 

that diabetic patients may undertake less physical activity 

than non-diabetic people. The importance of engaging in the 

recommended physical activity such as self-management 

behavior is recognized by the majority of the diabetes 

patients; however, for various reasons, many of these patients 

do not engage in this physical activity.8

Most studies show behavioral changes are needed to 

achieve the goals of exercise training: to minimize obstacles 

such as lack of time and negative attitudes towards physical 

activity. A study also estimated that 37–60% of diabetics do 

not perform any exercise. Eighty percent of patients with dia-

betes suffer from lack of awareness, knowledge and practical 

skills about physical activity and healthy lifestyle.9,10

A study done in Ethiopia on self-care practices of diabetes 

patients showed that very few patients, 87 (39.2%), engaged 

in the recommended self-care practices. Drug adherence 

and dietary intake were the most frequently used self-care 

practices, which constitute 174 (78.4%), and 128 (57.7%), 

respectively; however, physical activity was the least prac-

ticed.11 Another study carried out on self-care practice in 

Jimma University Specialized Hospital (JUSH), Ethiopia, 

indicated that only 20.2% of respondents reported that they 

were taking necessary precautions when engaged in exercise 

they were not used to or “first-time” exercise. Similarly, only 

48.5% walked for 15–30 minutes per day.12,13

Methods
study design and setting
Facility-based cross-sectional study design was employed 

from March 20 to April 27, 2013 in JUSH. The hospital is 

located in Jimma City, 357 km away from Addis Ababa, in 

the Southwest part of Ethiopia. It is a referral centre for the 

southwestern part of Ethiopia, and currently, the only teach-

ing and referral hospital in the southwestern part of the coun-

try. It provides services for approximately 9,000 inpatient 

and 80,000 outpatient attendances a year who are visiting the 

hospital from the catchment population (15 million people).

sample size and participants
The source population of the study was all DMT-2 patients 

attending diabetes clinic of JUSH for follow-up. The sample 

size was determined and estimated using a single population 

proportion formula. Assuming the proportion of physical 

activity among DMT-2 patients as 50%, 95% confidence 

level and 5% margin of error, the sample size was calculated 

to be 322 after correcting for population size. A patient was 

included in the study if he/she was diagnosed as DMT-2 for 

at least six months and had been part of a follow-up program 

of JUSH diabetic clinic.

sampling procedure
A systematic random sampling procedure was employed to 

select study participants. Sampling frame was created from 

patient documents (card). The diabetic clinics provided their 

services only two days per week. On average, 150 patients 

with DMT-2 were treated per week, and 600 patients were 

treated per month. Based on the decision to collect data 

over the course of one month, the sampling interval was 

determined by dividing the expected number of DMT-2 

patients per month by the sample size of 322, which gives 

approximately two. Therefore, an exit interview was done 

with every other individual patient during the study period.

Data collection tools and measurements
The questionnaire was prepared in English and then trans-

lated into Amharic language (local language) and back 

translated into English language by another person to check 

its semantic equivalence. The instrument used contains 
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socio-demographic, socio-economic knowledge of diabetes, 

knowledge of physical activity, cues to action, perceived bar-

riers, perceived benefits and perceived self-efficacy.

The likelihood of engagement in the recommended 

physical activity was measured using seven items. This was 

 classified as “high recommended physical activity” and 

“below recommended physical activity”. The respondents 

were labeled to have “high recommended physical  activity,” 

if he/she practiced three days per week at least for 30  minutes 

continuously. Perceived barrier was measured using seven 

items, perceived benefit using seven items and self-efficacy 

using seven items.

We measured general knowledge of the respondents 

on diabetes and physical activity for the management of 

diabetes complications. Respondents were categorized as 

having good general knowledge of diabetes and physical 

activity if they scored above the mean value. Body mass 

index (BMI) was calculated and classified as underweight, 

normal weight, overweight and obese. Weight and height 

measurements were taken during their routine check-up at 

the health care facilities.

statistical data analysis
Subsequently, double data entry was made using Epi-data 3.1 

software, and data were analyzed using the statistical package 

for social sciences (SPSS) software (v 20.0; IBM Corpora-

tion, Armonk, NY, USA). A summary descriptive statistics 

was computed for variables such as socio-demographic data. 

Logistic regression analysis was applied to describe the 

functional independent predictors of physical activity. Point 

estimates of odds ratio (OR) with 95% confidence interval 

(CI) were determined to assess the strength of associa-

tion between independent and dependent variables. For all 

statistically significant tests, p<0.05 was used as a cut-off 

point. Principal component analysis (PCA) with Varimax 

rotation greater than 0.4 factor loading was done to identify 

the emerging dimensions and validate items for advanced 

regression analysis. Eigen value greater than one was used 

to retain three factors (Table 1).

ethical consideration
The study was ethically approved by the health research and 

postgraduate coordinating office, College of Public Health 

and Medical Science of Jimma University. A signed consent 

(written consent) was obtained from each study participant 

before each interview, and confidentiality was assured. Read-

ing the consent form to the participants was based on the 

willingness to participate in the study.

Result
socio-demographic characteristics
The overall response rate was 99.1%. Among the 319 respon-

dents, 225 (70.5%) were males and 94 (29.5%) were females. 

The mean age of the respondents was 55.3 (SD±5.7) ranging 

from 42 to 65 years. Respondents greater than 55 years old 

constituted the majority, accounting for 166 (52.0%).

With regard to the religion, 187 (58.6%) belonged to the 

Muslim community and 123 (38.6%) orthodox Christianity. 

Regarding the occupation, 97 (30.4%) of the respondents 

were government employees and 85 (26.6%) were farmers. 

The mean average monthly income was 876.5 (SD±62.2) 

Birr or 47.1 USD. Ninety-four (29.5%) study subjects had a 

family history of diabetes.

Patients’ diabetes history
The mean duration since being medically diagnosed for 

diabetes was 4.9 (SD±2.3) years. The mean BMI was 22.8 

(SD±2.8) and most patients, 239 (74.9%), were found to be 

in the  normal weight category (i.e. BMI=18.5–24.9), but 68 

(21.3%) were obese (i.e. BMI=25–29.9).

Knowledge about DM and 
physical activity
The majority of the respondents, 275 (87.5%), had good 

general knowledge of DM. An overwhelming majority, 316 

(99.1%), of the respondents were knowledgeable about the 

classic signs and symptoms of diabetes. About 296 (92.8%) 

of the respondents think that it is possible to control or man-

age diabetes. The majority, 298 (93.4%), had knowledge 

Table 1 results of Pca of psychometric dimensions among diabetic type-2 patients in Jimma University specialized Hospital, southwest 
ethiopia, 2013

Number Psychometric 
dimensions

Number of items Mean±SD Variance explained in % Factor loading Cronbach’s a

1 Self-efficacy 3 12.03±3.57 33.38 0.95–0.86 0.72
2 Perceived benefit 5 21.53±2.90 17.15 0.82–0.68 0.61
3 Perceived barrier 4 15.73±3.79 15.71 0.92–0.60 0.72
4 Total 12 - 66.24 - -
Abbreviations: sD, standard deviation; Pca, principal component analysis.
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of at least one of the complications of diabetes. Regarding 

physical activity, very few, 31.7%, of the respondents had 

good general knowledge about the recommended physical 

activity. Among these, a substantial proportion, 56 (55.4%), 

of the respondents reported to have engaged in physical 

activity three times a week. A many of the respondents, 281 

(88.1%), reported that they perform below the recommended 

level of physical activity for diabetes patients. A majority of 

the respondents, 312 (97.8%), replied that it is possible to 

control diabetes by engaging in physical activity.

The respondents received information from different 

sources. Accordingly, about 230 (72.1%) got information 

about the importance of physical activity for the manage-

ment of diabetes complications in the last month, of which 

215 (48.3%) received information from more than one 

source. The main sources of information were media and 

health professionals, which accounted for, respectively, 191 

(42.9%) and 128 (28.8%), and 38 (11.9%) of the respondents 

had practiced recommended physical activity for DMT-2 

patients (i.e. did specific exercise session for 30 minutes 

in the last seven days). That meant that 281 (88.1%) of the 

respondents had not practiced the recommended physical 

activity within seven days (a week) of the data collection time. 

Approximately 46 (14.4%) did not engage in any activity (like 

walking for 30 minutes), while the majority, 273 (85.6%), 

did not engage  in any physical activity.

independent predictors of physical 
activity behavior
Multiple logistic regression analysis was performed with 

all the significantly associated variables from the bivariate 

analysis. Accordingly, perceived benefit (OR=1.16 (95% 

CI [1.03, 1.29] p<0.000); perceived barrier (OR=0.58, 95% CI 

[0.56, 0.67] p<0.000) and self-efficacy (OR=1.33, 95% CI 

[1.12, 1.57] p<0.001) were identified as significantly associ-

ated (p<0.05) variables with recommended physical activity.

Unit changes in the individual’s perception of barriers 

to physical activity will reduce the likelihood to engage in 

high-recommended physical activity by 0.58. In the same 

way, unit changes in the patient’s perception of ability to do 

recommended physical activity and benefits associated with 

engaging in physical activity will increase the likelihood of 

doing it by 1.42 and 1.16, respectively.

However, variables such as educational status, frequency 

of information heard, and general knowledge about diabetes 

and physical activity were not significantly associated in 

multivariate analysis (Table 2).

Discussion
This study revealed that, of the 319 DMT-2 patients, 11.9% 

engaged in the recommended physical activity. This was 

similar to studies done in Ethiopia, indicating that regular 

exercise was the least practiced self-care behavior among 

Table 2 independent predictors of physical activity behavior of patients with diabetes type-2 in Jimma University specialized Hospital, 
southwest ethiopia, 2013

Variables Recommended PA level AOR 95% CI P-value

High (n) Low (n)
level of education

illiterate 2 50 ref 0.079
read and write 6 88 3.26 0.81 13.15 0.096
elementary 5 58 0.48 0.09 2.60 0.395
secondary 12 59 0.46 0.06 3.41 0.447
Tertiary and above 13 26 0.51 0.06 4.09 0.527

Occupation
government employee 19 78 ref 0.065
Farmer 13 80 0.08 0.01 0.48 0.005
Household 5 60 0.23 0.04 1.19 0.079
Merchant 7 30 0.58 0.11 3.01 0.518
Others 4 27 0.50 0.09 2.80 0.427

Knowledge of Pa
Knowledgeable 11 207 ref
not knowledgeable 27 74 2.37 0.74 7.63 0.148

BMi
normal 26 225 ref
above normal 12 56 1.59 0.51 4.93 0.421
Self-efficacy 1.33 1.12 1.57 0.001
Perceived benefit of PA 1.16 1.03 1.29 0.011
Perceived barriers to Pa 0.58 0.50 0.67 0.000

Note: P<0.005 was considered statistically significant.
Abbreviations: CI, confidence interval; PA, physical activity; AOR, adjusted odds ratio; BMI, body mass index.
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these patients.11 But this was different from the study done in 

United States, which indicated that 39% were engaged in the 

recommended physical activity.12,14 This difference is due to 

socio-economic factors and the age of the study participants.

In this study, the educational status was not significantly 

associated with the likelihood of engaging in the recom-

mended physical activity. However, studies done in Iran and 

in the southeastern United States metropolitan area showed 

that education is an important factor and significantly associ-

ated with physical activity practice.14

The current study found that BMI status affected indi-

vidual physical exercise behavior, and that BMI has no sta-

tistically significant influence on physical activity. This is in 

accordance with the findings from Ethiopia.11 The findings 

were contrary to those of the study done in Australia and 

Jordan, where BMI was significantly associated with physi-

cal activity adherence; it seemed that the study participants 

had high BMI, and that the physician recommended physical 

activity predominantly to manage blood sugar levels.15,16

Knowledge is an essential factor for behavior change 

but it cannot be a sufficient condition to behavior alone.17 

In this study, knowledge of the respondents about diabetes 

was very high, accounting for 279 (87.5%); however, not 

significantly associated with recommended physical activ-

ity practice, which may be due to the interplay of factors 

beyond it, such as high perceived barriers, less perceived 

benefit and less self-efficacy as noted in this study. This 

is again in line with the findings of the study done in Iraq, 

which reportedly showed that knowledge about diabetes had 

no statistically significant association with glycemic control 

and physical activity.14

This study revealed that self-efficacy is strongly associ-

ated with physical activity among DMT-2 patients. This 

finding was similar to that of studies done in Iran, United 

States and Australia, in which a strong predictor of physical 

activity adherence was self-efficacy.14,18–21 This implies that it 

is conventional that highly efficacious people are more likely 

to persevere in their attempts to perform a recommended 

behavior in different situations.

This study revealed that the perceived barriers and per-

ceived benefit were significantly associated with practicing 

recommended physical activity. These findings were also 

similar to those of the study done in India.22 Diabetes patients 

who had perception of less barrier and high benefit of recom-

mended physical activity had high tendency to practice the 

recommended physical activity.

This study revealed that reach and frequency of appro-

priate message had no significant association with the 

 likelihood of engaging in the recommended physical activ-

ity practice. These findings are also echoed in an Ethiopian 

study, which reported that the frequency of information 

heard had no significant association with physical activity 

practice.13 However, contrary to the study done in Harar, 

Ethiopia, a study at JUSH showed that frequency of infor-

mation heard had significant association with the likelihood 

of engaging in recommended physical activity.11 This may 

be due to social desirability bias by patients, because the 

data collectors were health professionals working in the 

diabetes clinic, and socio-demographic variation between 

the study groups.

Conclusion
This study illustrated that DMT-2 patients were not likely to 

engage in the recommended physical activities. Perceived 

barrier and perceived benefit associated with physical activity 

and self-efficacy became potential predictors. None of the 

socio-demographic factors affect the physical activity behav-

ior of these groups. Diabetes intervention messages should 

focus on building individual self-efficacy to overcome those 

barriers with due emphasis to suggested concrete benefit of 

physical activity.
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