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Abstract
Purpose The management of diabetes comprises diet, pharmacological therapy, lifestyle counseling, patient education, and
physical exercising, to achieve change in health behavior and control of the disease. However, a large proportion of diabetes
patients does not adhere to treatment recommendations, mainly in the lifestyle aspect, which remains sedentary. Considering that
self-efficacy is an essential determinant of health behaviors such as exercise practicing, the objective of the study was to
investigate the psychometric properties of the Brazilian Portuguese version of Bandura’s Exercise Self-Efficacy Scale
(BESES) to be used in diabetes patients.
Methods The BESES was initially completed by thirty diabetes patients to confirm the feasibility of the answers be provided by
themselves. The psychometric properties (i.e., internal consistency, test-retest reproducibility, convergent validity, and ceiling
and floor effects) were tested in other two-hundred diabetes patients (≥18 years old).
Results The BESES achieved significant internal consistency (Cronbach’s alpha coefficient = 0.92), substantial test-retest repro-
ducibility (intraclass correlation coefficient = 0.83). The convergent validity was confirmed by negative correlations between
BESES total scores and barriers to exercise total scores (ρ = −0.333; P = 0.018) and rate of perception exercise corrected by
distance covered in the incremental shuttle walking test (ρ = −0.426; P = 0.002). Ceiling and floor effects were not found. In
addition, physically active patients had BESES total scores higher compared to sedentary (56.8 ± 21.4 vs. 47.9 ± 20.0; P = 0.003).
Conclusion The Brazilian Portuguese version of the BESES showed adequate psychometric properties and proved to be valid for
assessing the exercise self-efficacy in diabetes patients in Brazil.
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Introduction

Diabetes is considered an isolated risk factor for the develop-
ment of cardiovascular diseases in adults [1], which are among
the leading causes of death in the world [2]. According to the
International Diabetes Federation, the world is awakening to
the diabetes epidemic, and the increase in people living with
this disease worldwide has devastating health, social and fi-
nancial consequences and imposes a high human, social and
economic cost on countries at all income levels [3]. Currently,
Brazil is in the fifth position among the ten countries in the
world, with the most significant number of people living with
diabetes (16.8 million), with an expectation of 26.0 million in
2045, considering the age group of 20 to 79 years [3].
According to the Brazilian health care management, the dia-
betes prevalence increased in the past decade, with the per-
centage of adults living with diabetes rising from 5.5% to
7.7%. [4].

Since physical exercise is a core component of diabetes
care, the diabetes guidelines recommend accumulating at least
150 min per week of moderate to vigorous-intensity aerobic
training besides resistance exercises of moderate to the
vigorous-intensity two-three times per week to contribute to
disease control [1, 2, 5–7]. Despite this, a large proportion of
diabetes patients maintains a sedentary or poorly active life-
style [8, 9] since there are several barriers to adhere to healthy
lifestyles [10] such as living in places with poor conditions
and opportunities for physical activity [11] and lack of time
and motivation [12]. In such a manner, behavioral intentions
are essentials in the process of changing unhealthy habits and
consequently help disease control and treatment [6, 13].

In this context, self-efficacy has been considered a power-
ful determinant of behavioral intentions, including health be-
haviors such as physical exercising, and its concept refers to
an individual’s beliefs in his or her ability to perform a specific
task [14]. Exercise self-efficacy is defined as a belief in the
ability to keep practicing physical exercises even in the face of
barriers that may arise and has been shown to play an essential
role in starting and maintaining physical exercise [15, 16].
Studies have shown that exercise self-efficacy is a critical
predictor of the physical exercise adoption and maintenance
in diabetes patients, and it should be part of the clinical and
research outcomes to support the planning of therapeutic ap-
proach strategies [17, 18].

The exercise self-efficacy can be assessed through specific
scales that emerged to evaluate this concept [19–21]. Among
them, the Bandura’s Exercise Self-Efficacy Scale (BESES) is
the most popular worldwide. It has been widely used in sev-
eral countries after the process of translation, cross-cultural
adaptation and evaluation of its psychometric properties,
which has proved to be a valid instrument for assessing con-
fidence in the ability to exercise regularly under different cir-
cumstances in distinct populations [22–26]. The original

version of BESES was translated to Brazilian Portuguese
and validated in individuals with cardiovascular risk, mostly
hypertension and obesity [27]. However, the validity of the
Brazilian Portuguese version of BESES was not tested in di-
abetes patients up until now. The objective of the study was to
test the psychometric properties of the Brazilian Portuguese
version of BESES in people living with diabetes.

Methods

Participants

This study was developed in two steps. In the first one, thirty
diabetes patients selected by convenience were invited to par-
ticipate in a pre-test [28]. In the second step, two-hundred
adults with diabetes were enrolled in the study to test the
psychometric properties. The sample size calculation for the
second step was based on Hair and Anderson recommenda-
tion of a minimum sample size of 10 participants per item of
the instrument, and/or at least 100 participants [29] also the
recommendation of a minimal sample size of 50 participants
to test-retest reproducibility analysis [28]. These patients were
recruited from health services in a Brazilian city according to
the following eligibility criteria: diagnosis of type 1 or type 2
diabetes, ≥ 18 years old, no participation in the pre-test de-
scribed previously, and able to physically exercise. Before
signing the consent form, all patients were asked to answer
the six-item screener test (SIS) [30] to screen cognitive status,
and only potential participants who achieved score ≥ 4 were
invited to sign the consent form and were included in the
study. Participants who did not complete all procedures of
the study protocol according to the subsample to which it
was randomized were excluded.

This study was approved by the Research Ethics
Committee of the Hospital of University Federal of Juiz de
Fora (CAAE 77831517.0.2002.5133), and it is part of a multi-
center randomized controlled trial that will investigate the ef-
fects of an exercise and lifestyle education program in adults
living with diabetes in Brazil (ClinicalTrials.gov ID
NCT03914924).

Procedures

Firstly, the Brazilian Portuguese BESES pre-test was per-
formed using a Likert Scale ranging from 1 (I do not under-
stand completely) to 5 (I understand completely) [31] for each
item to confirm the feasibility in obtaining self-reported an-
swers to them.

In the sequence, other diabetes patients were recruited to
psychometric properties analysis of the Brazilian Portuguese
BESES. Before they are enrolled in the study, all patients
recruited underwent cognitive status assessment using the
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SIS to test the validity of the responses to be obtained in the
instruments [32]. All participants answered a form to report
clinical and sociodemographic and information and informa-
tion about practicing physical exercise. After that, they were
randomized for one of the four subsamples, as described in
Fig. 1. The generation of the randomized allocation sequence
was performed by the principal investigator (PI) using an on-
line tool, and the allocation sequence was retained a
password-protected file. The randomization information was
provided from the PI to the assessor only when the assess-
ments were about to be started to ensure allocation
concealment.

Measurements

The Brazilian BESES was self-administered, and the time for
completion was recorded, with neutral monitoring by the as-
sessor who explained in a standardized way, the objective of
the assessment to measure the exercise self-efficacy. This in-
strument (electronic supplementary material) has eighteen
items related to situations that may compromise the adherence
to regular physical exercising, e. g. when feeling tired or dur-
ing the holidays. The respondent should indicate from 0 (no
confident) to 100 (very confident) howmuch confidence he or

she has about maintaining the physical exercise routine face of
the situation described in that item. The total score is the
average from the eighteen items scores, and higher total scores
indicate great exercise self-efficacy. Besides, the psychomet-
ric properties of convergent validity and test-retest reproduc-
ibility of the Brazilian Portuguese BESES based in the ran-
domized subsample was performed.

Subsample 1 The participants randomized to subsample 1
responded to the Brazilian version of the Duke Activity
Status Index (DASI) questionnaire to assess the perceived
functional capacity [33]. DASI is a 12-item instrument to
evaluate the respondent’s daily activities such as personal
care, walking, household chores, sexual function, and recrea-
tion, which presents for each activity a value corresponding to
metabolic rate. The total score ranges from zero to 58.2, and
higher total scores indicate great perceived functional capacity
[34]. This questionnaire was applied as an interview by an
experienced assessor, and the DASI total score was consid-
ered for convergent validity assessment of Brazilian
Portuguese BESES.

Subsample 2 The participants randomized to subsample 2
were submitted to the incremental shuttle walking test

238 diabetes patients were 
recruited from November 

2018 to July 2019

227 diabetes patients meeting

the inclusion criteria were 

included in the study 

11 diabetes patients did 

not reach SIS score     4

227 participants 

were randomized

Subsample 1

BESES / DASI 

Randomized
(n = 51)

Dropped-out       
(n = 1)

Final sample       
(n = 50)

Subsample 2

BESES / ISWT / 
RPE

Randomized 
(n = 56)

Excluded (n = 6)
Did not perform 

ISWT

Final sample       
(n = 50)

Subsample 3

BESES / EBBS 

Randomized
(n = 50)

Final sample       
(n = 50)

Subsample 4

Test-Retest 
BESES

Randomized 
(n = 70)

Excluded (n = 20)
Did not concluded 

the retest

Final sample    
(n = 50)

Fig. 1 Flow chart of participants’
recruitment, inclusion, and
randomization. SIS, Six-Item
Screener; DASI, Duke Activity
Status Index; BESES, Bandura’s
Exercise Self-Efficacy Scale;
ISWT, incremental shuttle walk-
ing test; RPE, rated perceived
exertion
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(ISWT) to measure the functional capacity by the distance
covered inmeters [35, 36]. The following variables were mon-
itored: blood pressure, heart rate, glycemia pre- and post-test,
and rated perceived exertion using the Modified Borg Scale
[37]. The ISWT distance and the rate of perception exercise
(RPE) corrected by ISWT distance were considered for con-
vergent validity assessment of Brazilian Portuguese BESES.

Subsample 3 The participants randomized to subsample 3
responded to the Exercise Benefits / Barriers Scale (EBBS)
questionnaire to assess the perceptions of the benefits and
barriers to regular physical activity [38, 39]. This question-
naire is composed of exercise barriers and benefits scale used
to identify both the perception of the barriers to becoming
being physically active and the exercise-related benefits. The
two scales from EBBS can be applied jointly or separately. In
this study, we chose to evaluate independently the items relat-
ed to exercise barriers scale, which has 14 items with the total
score ranging from 14 to 56 points, and higher total scores
indicate raised exercise barriers [39]. This questionnaire was
applied as an interview by an experienced assessor, and the
exercise barriers total scores were considered for convergent
validity assessment of Brazilian Portuguese BESES.

Subsample 4 The participants randomized to subsample 4
responded to the Brazilian Portuguese BESES in an interval
between seven and twenty-one days after the first response to
assess the test-retest reliability of this instrument [40]. The
participants completed the instrument likewise previously de-
scribed and in the same place as the first application.

Statistical analysis

The IBM Statistical Package for Social Sciences (SPSS) ver-
sion 22.0 software was used to store and data analysis. The
normal distribution of data was verified using the Shapiro-
Wilk test. Variables with normal distribution were expressed
as mean and standard deviation while ones with non-normal
distribution were expressed as median and interquartile range.
The subsamples data were compared by ANOVA one-way or
Kruskal-Wallis test when numerical variables were tested and
by Chi-Square Test when categorical variables were tested.
Data from physically active and sedentary participants were
compared using the unpaired t-test. A significance level of 5%
was adopted for all statistical tests. The internal consistency
was assessed by Cronbach’s α coefficient calculation and
considered as significant α > 0.70. The reliability was
assessed by intraclass correlation coefficient (ICC) calcula-
tion, considering the coefficient < 0.40 as low reliability, from
0.40 to 0.75 as moderate, from 0.75 to 0.90 as substantial
and > 0.90 as excellent [28, 29]. Convergent validity was
assessed by the calculation of Spearman’s correlation coeffi-
cient between BESES total scores and (1) DASI total scores,

(2) exercise barriers total scores, (3) ISWT distance (meters),
(4) rate of perception exercise corrected by ISWT distance,
considering the coefficient < 0.19 as very weak, from 0.20 to
0.39 as weak, from 0.40 to 0.59 asmoderate, from 0.60 to 0.79
as strong and > 0.80 as fairly strong [28, 29]. The presence of
ceiling and floor effects in the scores of the 18 items of the
Brazilian Portuguese BESES was investigated from the anal-
ysis of the proportion of occurrence of the highest and lowest
scores achieved expressed in a percentage being considered
acceptable when values were below 15% [40, 41].

Results

Participants

Two hundred thirty-eight diabetes patients were approached, of
which 227 met the inclusion criteria and were enrolled in the
study. Of these, two-hundred concluded the study, as described
in Fig. 1. One participant dropped-out from subsample 1 after
randomization for personal reasons, six participants were exclud-
ed from subsample 2 for not performing the ISWT, and twenty
participants were excluded from subsample 4 for not attending
the retest (Fig. 1). One hundred and twelve female and an eighty-
eight male mean age of 56.9 ± 14.3 years composed the full
sample of the study. Sociodemographic and clinical characteris-
tics of participants, as well as their comparison between the four
subsamples, are presented in Table 1. The sociodemographic and
clinical characteristics were no significant differences between
the subsamples. On the other hand, physically active participants
had BESES total scores higher compared to the sedentary ones
with no significant difference in the BESES total scores between
the subsamples (Table 2).

Psychometric validation

The psychometric properties analysis of the Brazilian Portuguese
BESES is summarized in Table 3. Considering that Cronbach’s
α coefficient was higher than 0.70, and the ICC calculated was
between 0.75 and 0.90, the instrument showed significant inter-
nal consistency and substantial reliability, respectively. The
BESES total scores were negatively correlated with the exercise
barriers total scores as well as with the rate of perception exercise
corrected by distance covered in the ISWT with weak and mod-
erate correlation, respectively. The BESES total scores were not
correlated with the perceived functional capacity score, neither
functional capacity measured by the distance covered in the
ISWT (Table 3). Ceiling or floor effect was not found using a
cutoff proportion of 15%. The minimum score of Brazilian
Portuguese BESESwas noticed only in 0.5% of the total sample,
and no participant reached the maximum score. The instrument
completion took from 0.88 to 14.83 min, with a median of
3.34 min and an interquartile range of 2.32 min.
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Discussion

This study aimed to evaluate the psychometric properties of
the Brazilian Portuguese BESES in diabetes patients, and the
results showed that this instrument has adequate measurement
properties to assess confidence in the ability to pursue a phys-
ical exercise routine in people living with diabetes.

Cronbach’s alpha coefficient found in the present study
(α = 0.92) indicated that the Brazilian Portuguese BESES pre-
sents adequate internal consistency [29]. It was similar to that
reported by Everett et al. [18] (α = 0.95) in a study using the
original English version of this scale in cardiac rehabilitation
patients. In another study developed in Korea [22], the same
instrument was validated in a sample of patients with chronic

Table 1 Sociodemographic and clinical data

Variables Full sample Subsample 1 Subsample 2 Subsample 3 Subsample 4 P a

Sex - Female/Male (%) 56.0/44.0 44.0/56.0 58.0/42.0 60.0/40.0 62.0/38.0 0.255

Age (years) 58.5
(48.0–67.8) b

54.4 ± 15.7 c 56.9 ± 13.5 c 58.6 ± 13.6 c 57.4 ± 14.3 c 0.517

Education level (%) 0.242
Illiterate 1.5 2.0 – 4.0 –

Literate non-school 1.0 – 2.0 2.0 –

Elementary school inconcluded 32.2 24.0 28.0 38.0 38.8

Elementary school concluded 7.5 4.0 4.0 10.0 12.2

High school inconcluded 4.0 2.0 6.0 6.0 2.0

High school concluded 27.6 36.0 38.0 22.0 14.3

Undergraduate unconcluded 4.5 4.0 4.0 6.1

Undergraduate concluded 12.1 20.0 12.0 6.0 10.2

Postgraduate 9.5 8.0 6.0 8.0 16.3
(n = 49)

Family income d (%) 0.197
≤ 1 11.6 4.0 14.0 10.0 18.4

> 1 up to 2 22.6 22.0 24.0 22.0 22.4

> 2 up to 3 26.1 32.0 22.0 26.0 24.5

> 3 up to 4 17.6 32.0 12.0 14.0 12.2

> 4 up to 6 8.5 – 10.0 12.0 12.2

> 6 up to 9 3.5 4.0 4.0 6.0 –

> 9 up to 12 4.0 – 8.0 4.0 4.1

> 12 up to 24 5.5 4.0 6.0 6.0 6.1

> 24 0.5 2.0 – – –
(n = 49)

Diabetes type (%) 0.142
Type 1 19.5 30.0 20.0 14.0 14.0

Type 2 80.5 70.0 80.0 86.0 86.0

Diabetes time (years) 10.0
(5.0–19.0) b

13.0
(5.8–20.0) b

10.0
(4.0–19.5) b

(n = 49)

10.0
(5.8–16.0) b

10.0
(4.0–19.0) b

0.567

Glycated hemoglobin (%) 7.3 (6.3–8.5) b 7.6 (6.4–8.5) b

(n = 45)
7.3 (6.3–8.1) b

(n = 37)
7.4 (6.7–8.5) b

(n = 44)
7.1 (6.0–8.9) b

(n = 37)
0.873

Fasting glucose (mg/dL) 122.0
(101.0–62.3)b

132.0
(104.8–4.5)b

(n = 46)

122.0
(105.2–168.0)b

(n = 43)

120.5
(100.3–152.8)b

(n = 48)

120.0
(93.0–159.0)b

(n = 37)

0.839

Body mass index (kg/m2) 122.0
(101.0–62.3)b

28.4 ± 5.9 c 28.3
(25.6–32.4)b

29.6 ± 5.1 c 29.6
(26.0–35.1)b

0.263

(n = 46) (n = 49) (n = 47)

Oral antidiabetics (%) 80.5 68.0 84.0 86.0 84.0 0.081

Insulin therapy (%) 42.5 58.0 34.0 38.0 40.0 0.074

aP value from the comparison between subsamples; b Median (interquartile range); c Mean ± standard deviation; d Family income was reported as the
number of Brazilian minimum salaries monthly paid in reais

929J Diabetes Metab Disord (2020) 19:925–932



diseases, including diabetes, and it also achieved a Cronbach’s
alpha coefficient similar (α = 0.94). Additionally, a study de-
veloped aiming the validation of the Iranian version of BESES
in diabetes patients [24] found a Cronbach’s alpha coefficient
identical to the present study (α = 0.92). Besides that, in the
study of translation, cross-cultural adaptation, and validation
of original BESES to Brazilian Portuguese in metabolic syn-
drome patients [27], the Cronbach’s alpha coefficient was
0.97. The high internal consistency indicates that all items
from BESES adequately measure the exercise self-efficacy
construct.

The result from the test-retest reproducibility analysis of
the Brazilian Portuguese BESES was considered substantial
(ICC = 0.83) [28], and it was a little higher than that from Shin
et al. [22] who obtained an ICC = 0.77 [22]. This small differ-
ence can be related to the fact that the retest in the Shin et al.
[22] study was performed in a sample of only 14 participants.
In contrast, in the current study, the instrument was reapplied
in 50 participants as recommended for test-retest reproducibil-
ity analysis [28]. Both studies reveal a substantial test-retest
reproducibility of the instrument. So, it reinforces the good
reliability of BESES in assessing the exercise self-efficacy in
patients with diabetes and other chronic diseases, such as

cardiovascular, respiratory, renal, gastrointestinal, and muscu-
loskeletal disorders.

The association of BESES total scores with the measures
used to assess the validity of this instrument was weak to
moderate. However, the negative correlation between
BESES total scores and exercise barriers total scores (ρ = −
0.333, P = 0.018) suggests that the more exercise barriers per-
ceived by diabetes patients, the lower their confidence level in
maintaining an active lifestyle. Similarly, the BESES total
scores showed a significant and negative correlation with the
rate of perception exercise corrected by distance covered in
the walking test (ρ = −0.426; P = 0.002), suggesting that the
higher the perceived effort during the exercise the lower their
confidence level to perform physical exercising regularly.
These findings support the understanding that people living
with diabetes who are more symptomatic of effort and who
refer more barriers to physical exercising have less confidence
to maintain a regular exercise routine. Besides that, the result
comparing BESES total scores between physically active and
sedentary participants evidenced higher exercise self-efficacy
in diabetes patients who maintain a regular exercising routine
compared to those who do not. Additionally, as no floor or
ceiling effect was detected in the instrument, this finding

Table 3 Results of psychometric
properties analysis of the
Brazilian Portuguese BESES in
diabetes patients

Internal consistency

Cronbach’s alpha coefficient 0.92

Test-retest reproducibility

Intraclass correlation coefficient 0.83

Convergent validity

Spearman’s Correlation Coefficient P

BESES total scores and RPE/ISWT distance - 0.426 0.002*

BESES total scores and exercise barriers total scores - 0.333 0.018*

BESES total scores and DASI total scores 0.105 0.469

BESES total scores and the ISWT distance 0.054 0.709

BESES, Bandura’s Exercise Self-Efficacy Scale; RPE, rated perceived exertion; DASI, Duke Activity Status
Index; ISWT, incremental shuttle walking test; * statistical significance from Spearman’s correlation test

Table 2 BESES total scores and practicing physical exercise data

Percentage of participants
physically

BESES total score BESES total score from
participants physically active (n = 110)

BESES total score from
participants not
physically active (n = 90)

Full Sample 55.0 52.8 ± 21.2 a 56.8 ± 21.4 a- 47.9 ± 20.0 a-

Subsample 1 56.0 54.7 ± 2.8 a – –

Subsample 2 56.0 53.1 ± 3.0 a – –

Subsample 3 48.0 48.0 ± 3.1 a – –

Subsample 4 60.0 55.2 ± 3.1 a – –

P b 0.674 0.313 P c = 0.003* –

BESES, Bandura’s Exercise Self-Efficacy Scale; a Mean ± standard deviation; b P value from the comparison between subsamples; c P value from the
comparison between participants physically active and not physically active or sedentary; * statistical significance from Unpaired t-test
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indicates that the Brazilian Portuguese BESES can discrimi-
nate differences in exercise self-efficacy among diabetes
patients.

To our knowledge, there is not another exercise self-
efficacy scale that has been validated in Brazil for this popu-
lation that could have been used in the validation analysis of
Brazilian Portuguese BESES in diabetes patients. A strong
point in the study procedures was the random distribution of
the subsamples.

On the other hand, the BESES total scores were not corre-
lated to perceived and measured functional capacity. This
finding corroborates the results from Boff [27], in which there
was no correlation between cardiorespiratory fitness assessed
by maximal oxygen uptake (VO2 max) and the BESES total
scores when these two variables were analyzed before the
inclusion of participants in a lifestyle counseling program
for people with cardiovascular risks. However, these variables
were significantly correlated after a three-month intervention
period since positive correlation was observed between the
variation in the BESES total scores and VO2 max, indicating
that the Brazilian Portuguese BESES was responsive to the
lifestyle counseling program. Also, higher scores of exercise
self-efficacy at baseline implied higher values of VO2 max
post-intervention, suggesting that from BESES total scores
is possible to predict the improvement of cardiorespiratory
fitness [27]. Indeed, BESES could be utilized as a screening
tool to identify those with higher self-efficacy who are more
likely to achieve physical activity benefits. Moreover, it could
also be used to identify those who may benefit from adjunc-
tive interventions to increase self-efficacy to attain more ben-
efits of rehabilitation programs.

The cross-sectional design of the present study did not
permit to evaluate the psychometric responsiveness property
of the instrument, i.e., changes over time and after interven-
tions, and it is considered a limitation. However, this study is
an earlier component of a multi-center randomized controlled
study that will investigate the effects of an exercise and life-
style education program on adults living with diabetes in
Brazil, from this clinical trials will be provided information
on the responsiveness of Brazilian Portuguese BESES.

In conclusion, the Brazilian Portuguese version of BESES
presented adequate psychometric properties in assessing the
confidence to pursue a physical exercise routine in diabetes
patients. BESES may be used to screen Brazilians with diabe-
tes for the achievement of the best benefits from more com-
prehensive physical activity programs.
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