
Introduction
Weight loss motivation dimensionality

The modification of eating habits is considered an
integral part of the treatment of various chronic diseases
such as obesity,1 diabetes,2 hypertension,3 dyslipidae-
mia,4 ischemic heart disease and heart failure.5 The tech-
niques used today to encourage improvements in eating
habits focus on patients training, in order to enable them

to make responsible alimentary choices. Such ap-
proaches include motivational interviewing, techniques
for impulse control, use of nutritional counselling and
cognitive-behavioral techniques6 as well as an educa-
tional action aimed to improve knowledge about food
composition, function and utilization. Purely cognitive
intervention, though in itself not sufficient to change be-
havior, is a fundamental pre-requisite for any nutritional
program. It is evident that the analysis of motivation to
change is crucial to understand the patient compliance
in following diet prescription, thus influencing the
course of therapy. The assessment of obese patients mo-
tivation is recommended in national and European
guidelines for obesity treatment.7 Besides many theories
or schools of counseling (e.g., cognitive behavior ther-
apy, psychodynamic approaches, humanistic therapies,
etc.), readiness to change has been studied in detail by
Prochaska and Velicer8,9 who developed the transtheo-
retical model of behavior change (TTM): it is yet one of
the most accepted models for assessing the readiness to
change. It has been applied to different lifestyle changes,
as reported in a recent review showing at least 48 fields
of application.10 Despite the near-unanimous agreement
between clinicians and researchers about the evaluation
and the intervention on weight loss patients motivation,
there is a surprising lack of studies both in the concep-
tualization and in the research field. 

Justification of the study

Janis and Mann (1968, 1977)11 elaborated the gain
versus loss model by identifying a decisional balance
sheet of comparative potential gains and losses. Two
decisional balance measures, the pros and the cons,
have become critical constructs in the TTM. The pros
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and cons combine to form a decisional balance sheet
of comparative potential gains and losses. The balance
between the pros and cons varies depending on which
stage of change the individual is in. The decisional bal-
ance inventory (DBI) test was historically conceptual-
ized by Janis and Mann (1977) and then devised by
O’connell and Velicer (1988)12 as a valuable tool to as-
sess motivation to change. Although it has never been
validated in Italian before, it is currently used to inves-
tigate the motivation in weight loss,13,14 and it is also
recommended by some Italian scientific societies deal-
ing with feeding.15 Since the Italian National Health
Service encourages the use of concrete evidence and
scientifically proven tools and treatments, an Italian
version validation of DBI questionnaire becomes im-
perative: this psychological interview represents in fact
a useful aid in basal assessment of patients seeking for
weight loss treatment. The simple translation of a ques-
tionnaire may lead to misinterpretation due to language
and cultural differences: besides the translation into Ital-
ian, it is necessary to carry out a cross-cultural adapta-
tion, and its psychometric properties need to be
confirmed.16 The aim of the current investigation is the
translation, cultural adaption and validation in Italian
of this test originally designed and drafted in English. 

Materials and Methods
Participants

We recruited a normal weight [body mass index
(BMI) value between 18.5 and 25 kg/m2] non-clinical
sample of 15 adult subjects (14 females, 1 male) (con-
trols) and a clinical sample of 47 adult subjects (33 fe-
males, 14 males) with obesity (body mass index, BMI
>or=30 kg/m2) (cases). Demographic data are shown
in Table 1. All the subjects did not suffer from any psy-
chiatric disease and also in the past they had never
dealt with a mental illness diagnosis; besides they de-
clared to have never taken any psychiatric medication.

Instrument: structure of the test

In clinical practice, the motivation to change
lifestyle is an important factor in influencing the
course of therapy. DBI was used to estimate the deci-
sional balance in losing weight. It is a self-adminis-

tered questionnaire based on the decision making the-
ory, a component of the TTM of Prochaska; this is one
of the most accepted models for assessing the readi-
ness to change. DBI test consists of 20 items, 10 rep-
resenting processes that benefit weight loss and 10
representing factors that hinder the loss of weight (re-
spectively called pros and cons). A five point Likert
scale was used for each item, ranging from 1 (not im-
portant) to 5 (extremely important). Subjects were
asked to rate the importance of each statement in in-
fluencing their decision whether or not to lose weight.
The score is calculated by the ratio between the sum
of the cons and the pros. If the ratio is high, it means
that there are more cons and the readiness to change
is low. The cut off is considered as a score >1.5. DBI
test has been generally used only as a screening instru-
ment without any diagnostic value. 

Procedures

Translation and cultural validation process

The validation procedure is composed of three
steps: translation-back translation procedure, pilot
study, and verification of the test-retest reliability. 

First step: translation was performed according to
the standards outlined by the STARD (standards for
reporting of diagnostic accuracy) guidelines.17 The
DBI test was translated from the original language
(English) into Italian by two native Italian speakers
(IM, AGF) who were fluent and had a clear under-
standing of conceptual meanings in both English and
Italian. The two translations were compared by the co-
ordinator (CM) of the study and discrepancies were
resolved by discussion, and a single translation was
generated. This version was then back translated by
two native independent English (SP-IP) speakers who
were also fluent in Italian. These were evaluated by
the coordinator and compared with the original ver-
sion to ensure conceptual equivalence of the transla-
tion. The goal of the translation and adaption was to
develop a version of the DBI that sounded natural in
Italian, conceptually equivalent to the original English
version and easy to understand and to answer for Ital-
ian patients. The translation and adaption algorithm
was performed in accordance with the international
quality of life assessment (IQOLA) project approach.18

Second step: the pilot study. The pilot test was con-
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Table 1. Population characteristics.

                         Employment status,       Educational diploma,        Attainment degree,              Marital status,                          Age,
                         no. of employed (%)                   no. (%)                             no. (%)                    no. of married (%)                 mean (SD)

Cases                        34 (72.3%)                         10 (21.3%)                        30 (63.8%)                         37 (78.7%)                            50 (11)

Controls                    15 (100%)                          4 (26.7%)                          8 (56.3%)                            9 (60%)                              38 (9.6)

SD, standard deviation.
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ducted mainly in order to identify and solve any po-
tential problem in the translation, such as wording that
might be confusing or difficult to understand. The con-
trols [14 females and 1 male of 15 adult normal weight
subjects (BMI value between 18.5 and 25 kg/m2)] and
the cases [47 adult subjects (33 females, 14 males)
with obesity (BMI >or=30 kg/m2)] were asked to com-
plete the Italian version of the DBI test.

Third step: to measure the test-retest reliability, the
controls and the cases were re-contacted after an av-
erage of 8 days for a second assessment of DBI test. 

Ethical statement

This study was conducted in conformity with the
Declaration of Helsinki19 and an informed consent was
obtained prior to the completion of the questionnaire
in accordance with the directions of the local ethics
committee (Policlinico San Matteo Ethics Commit-
tee). The test was administrated in a self-reported fash-
ion (i.e., the administrator did not assist the subjects
in the compilation of the questionnaire).

Statistical analyses

Quantitative variables were normally distributed
(Shapiro test) and so the results were expressed as mean
values and standard deviation (SD); qualitative vari-
ables were summarized as counts and percentages. The
internal consistency reliability of the scale was deter-
mined by calculating Cronbach’s a; it ranges from 0 to
1, with 1 indicating perfect reliability and a value ≥0.70
an acceptable reliability.20 Agreement on a continuous
measure is expressed through Lin’s21,22 concordance
correlation coefficient (CCC). The CCC combines
measures of both precision and accuracy to determine
how far the observed data deviate from the line of per-
fect concordance (that is, the line at 45 degrees on a
square scatter-plot). Lin’s coefficient increases in value

as a function of the nearness of the data’s reduced major
axis to the line of perfect concordance (the accuracy of
the data) and of the tightness of the data about its re-
duced major axis (the precision of the data). The CCC
can be expressed as the product of r (the measure of pre-
cision: i.e., Pearson correlation coefficient) and C_b
(i.e., the bias-correction factor, the measure of accu-
racy); the interpretation of Lin’s coefficient was similar
to the one reported below for kappa-statistic. In patient
sample, the concordance for single items was analyzed
with Cohen’s kappa-statistic,23 a measure of agreement
for categorical values: it is scaled to be 0 when the
amount of agreement is what expected by chance and
1 when there is perfect agreement. For intermediate val-
ues, Landis and Koch24 suggest the following interpre-
tations: below 0.0 poor, 0.00-0.20 slight, 0.21-0.40 fair,
0.41-0.60 moderate, 0.61-0.80 substantial, 0.81-1.00
almost perfect. Comparisons between patients and con-
trols were analyzed with t test for independent data.
P<0.05 was considered statistically significant. Data
analysis was performed with STATA statistical package
(release 13, 2013; Stata Corp., College Station, TX,
USA). 

Results
Reliability - Internal consistency

Cronbach a was 0.87 in the patient sample; the
range was 0.85 to 0.88; no single item was found to
change substantially the internal consistency.

Readability and time for compilation

The questionnaire is composed of short and
straightforward items. It is easy to read and to under-
stand. The average time required for compilation is
about 10 min.
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Figure 1. Decisional balance inventory (DBI) global score concordance between baseline and a week later for (A) controls
and (B) patients. The dashed line is the line of perfect agreement. 
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Pilot test on controls 

All the 15 subjects completed the test easily, not
needing help or clarification. No problems were found
in translations, such as wording that might be confusing
or difficult to understand. DBI mean global score was
1.01 (SD: 0.25) at baseline and 1.02 (SD: 0.21) a week
later; Lin’s CCC was 0.79 [95% confidence interval
(CI) 0.68-0.90], r was 0.81 and C_b 0.97 (Figure 1A).
Similar results were obtained with sum of cons (CCC
0.77, r 0.78 and C_b 0.99) and sum of pros (CCC 0.73,
r 0.74, C_b 0.996).

Test-retest results in patients

DBI mean global score was 0.75 (SD: 0.25) at
baseline and 0.73 (SD: 0.28) after retest.

Lin’s CCC was 0.83 (95% CI: 0.668 0.993); Pear-
son r was 0.841 while C_b was 0.987 (Figure 1B).
Similar results were obtained with sum of cons (CCC
0.9, r 0.9, C_b 0.996) and sum of pros (CCC 0.89, r
0.90, C_b 0.99). 

The Cohen’s kappa values calculated for each sin-
gle item ranged from 0.29 to 1 and the median value
was 0.70. According to Landis and Koch 1 (5%)
agreement could be considered fair, 5 (25%) moderate
and 14 (70%) substantial or almost perfect. 

Comparison between patients and controls

Discriminant analysis between patients and con-
trols was performed at baseline; patients had statisti-
cally significant lower values of the DBI global score
(P=0.0012), and the sum of cons and of pros was re-
spectively higher than in controls. In patients the av-
erage of cons values was 22.1 (SD: 5.5) while in
controls was 16.7 (SD: 4.7) (P=0.0011). The average
of pros values was 30.7 (SD: 6.7) in cases vs 17.2 (SD:
5.6) (P<0.001) in controls.

Discussion and Conclusions

Whenever individuals undertake a weight loss pro-
gram, they impose on themselves specific goals, often
impractical since targeted to an excessive reduction of
body weight, in order to transform their image to im-
prove their appearance, for reasons of health and fitness,
but also simply to please others.25 From a behavior
change viewpoint, avoiding an analysis on the detailed
motives for initiating a weight loss program, individuals
who attempt to lose weight have partially internalized
pressuring forces and social constraints that value thin-
ness above fatness. Many clinical models have been
proposed to attend to motivational dynamics, such as
motivational interviewing, the Socratic method, the
transtheoretical model of change, and motivational en-
hancement therapy. Motivation is the key for treatment

effectiveness (etymologically the word motivation de-
rives from the Latin movere, that means to move or to
be moved), because it determines how the patient be-
comes actively engaged and personally invested in
change. A lack of motivation leading to poor adherence
has been presented as a rationale for including motiva-
tion interview in weight control programs.26,27 A well-
validated instrument for assessing self-motivation,
which is suitable for weight control contexts, could help
to elucidate situations where interventions are found to
be non-optimal or ineffective in producing desirable
weight loss outcomes and we strongly believe that DBI
test could play a valuable role in this field.

The main purpose of the present research was to val-
idate the Italian version of the DBI test. The results
mainly suggest that the DBI is a reliable and valid in-
strument for the assessment of motivation in obese pa-
tients. The translation algorithm used a robust
methodology that maxim linguistic accuracy and cross-
cultural adaptation; it has allowed us to elaborate an Ital-
ian version of DBI test, which sounded natural and easy
to understand, minimizing all possible cultural bias.
Since demographic and clinical features of the popula-
tion included in this study may be considered represen-
tative of the general population of obese patients, our
results may be comparable to those of the original ver-
sion of the DBI validation studies in English language.
Statistical tests have ascertained that the scores calcu-
lated on the test delivered at baseline are correlated with
those detected during the second test administration, one
week later. The Linn CCC reveals both precision and
accuracy in collected data. If we consider the answers
to single items, most of the results (70%) showed a sub-
stantial or almost perfect agreement. As far as the com-
parison between patients and controls is concerned, the
first showed statistically significant lower value of the
DBI global score (at baseline, in patients 0.75±0.25 vs
1.01±0.25 in controls; after retest in patients 0.73±0.28
vs 1.02±0.21 in controls, while the sum of cons and of
pros was respectively higher than in controls). The DBI
is designed as an aid for psychologists and physicians
at the initial assessment of the case, such as a source of
suggestions, hypotheses and additional information. In
clinical practice, therefore, the initial assessment of mo-
tivation is designed to collect all necessary data for iden-
tifying appropriate method of psychological
intervention on the subject while the retest serves for an
evaluation of the change. Therefore, this study tries to
contribute to the existing literature offering a valid and
reliable psychometric test, which could enable re-
searchers and physicians to enhance the motivation of
change in clinical practice.

Our study demonstrated the trans-cultural adapta-
tion and validation of DBI test in Italian as a reliable
and practicable instrument for motivation assessment;
the DBI test has also proved to be a valuable tool for
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the study of cognitive aspects related to progression
through the different stages of intentional change in
weight loss.
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