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Abstract

Background: Lifestyle is one of the main determinants of people’s health. It is essential to find the most effective
prevention strategies to be used to encourage behavioral changes in their patients. Many theories are available that
explain change or adherence to specific health behaviors in subjects. In this sense the named Motivational
Interviewing has increasingly gained relevance. Few well-validated instruments are available for measuring doctors’
communication skills, and more specifically the Motivational Interviewing.

Methods/Design: The hypothesis of this study is that the Scale for Measuring Motivational Interviewing Skills
(EVEM questionnaire) is a valid and reliable instrument for measuring the primary care professionals skills to get
behavior change in patients. To test the hypothesis we have designed a prospective, observational, multi-center
study to validate a measuring instrument. –Scope: Thirty-two primary care centers in Spain. -Sampling and Size: a)
face and consensual validity: A group composed of 15 experts in Motivational Interviewing. b) Assessment of the
psychometric properties of the scale; 50 physician- patient encounters will be videoed; a total of 162 interviews will
be conducted with six standardized patients, and another 200 interviews will be conducted with 50 real patients
(n=362). Four physicians will be specially trained to assess 30 interviews randomly selected to test the scale
reproducibility. -Measurements for to test the hypothesis: a) Face validity: development of a draft questionnaire
based on a theoretical model, by using Delphi-type methodology with experts. b) Scale psychometric properties:
intraobservers will evaluate video recorded interviews: content-scalability validity (Exploratory Factor Analysis),
internal consistency (Cronbach alpha), intra-/inter-observer reliability (Kappa index, intraclass correlation
coefficient, Bland & Altman methodology), generalizability, construct validity and sensitivity to change
(Pearson product–moment correlation coefficient).
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Discussion: The verification of the hypothesis that EVEM is a valid and reliable tool for assessing motivational
interviewing would be a major breakthrough in the current theoretical and practical knowledge, as it could be used
to assess if the providers put into practice a patient centered communication style and can be used both for
training or researching purposes.

Trials registration Dislip-EM study: NCT01282190 (ClinicalTrials.gov)

Keywords: Motivational interviewing, Behavior change counseling, Lifestyle change), Dyslipidemia, Cardiovascular
risk factors
Background
Lifestyle is one of the main determinants of people’s health.
It is essential to find the most effective prevention and
health-promotion strategies to be used by general practi-
tioners to encourage behavioral changes in their patients.
Many theories are available that explain change or ad-

herence to specific health behaviors in subjects. Many of
these theories have resulted in actions that include brief
advice and counseling of different intensity and fre-
quency. In this sense, recently, the named “Motivational
Interviewing” (MI) has increasingly gained relevance
and, in some clinical situations, efficiency [1]. MI was
developed as a way to help people work their ambiva-
lence and provoke change [2]. It was a transtheoretical
model derived from the Person-Centered Therapy,
which combined an empathetic and understanding style
of counseling [3] with a straightforward method for re-
solving ambivalence in the direction of changing. Theo-
reticians have made this theory evolve by deepening
their study of MI, which is currently defined as "a style
of clinical skills for understanding patients' motivations
for behavior change in the interest of their health" [4].
Finding solid evidence of MI effectiveness –which is

currently being assessed by our research group-, is as
important as having instruments available to assess to
what extent clinicians use the motivational approach
when interviewing their patients, and whether they use
it properly or not. To detect the skills of the clinicians
involved in clinical trials carried out for assessing the ef-
fectiveness of MI, is an important task. In this sense, the
contributions published so far are very limited in num-
ber. There are two relevant instruments for assessing the
abilities/techniques of the most orthodox and extended
theoretical approach: that of Miller and Rollnick’s [4], as
concerns MI, the Motivational Interviewing Skill Code
(MISC) [5] and its abridged and enhanced version, the
Motivational Interviewing Treatment Integrity (MITI)
[6]; and the Behavior Change Counseling Index (BECCI)
[7]. The former has only recently been proved to be reli-
able and effective in assessing MI skills and could be
used both for clinical and research purposes [8,9]. Scant
studies have been published on the implementation of
these instruments in Spain. There is only a research
paper published by Spanish-speaking experts, although it
has some methodological limitations that make it hardly
adaptable [10].
This is the reason why new instruments should be

developed and tested, with the purpose of measuring
general practitioners’ motivational skills when it comes
to encourage behavior change in patients. Such instru-
ments should be based on three aspects: 1) An eclectic
approach including different strategies and skills suggested
in different theories, which would allow researchers to as-
sess the effectiveness of each of such instruments. This ap-
proach can be more useful for clinicians than other tools,
which might be theoretically too rigid. 2) The instrument
should be adapted to our social and cultural environment,
and it should be proved effective in general practice, where
these approaches, as well as their limitations and possibil-
ities, are more frequently used and well known. For ex-
ample, due to the primary care burden, professionals have
difficulty in exceeding the usual average time per interview
(which in Spain is about seven minutes). [11] Therefore, it
would be unrealistic to propose interventions of about one
hour long, as those suggested by MITI. 3) Finally, in this
context, any translation and adaptation of the existing
tools would not represent a significant step forward and
would involve a similar effort to that required for develop-
ing a new measurement scale.
In Spain, our research group has recently developed

two scales (GATHA-Res, CICAA) [12,13] for identifying
clinical interviewing skills to improve clinical practice in
trainers and researchers, which are based on a generic
approach to primary care known as "patient-centredness"
[14]. The aim of this new approach is to focus on the
ideas, beliefs and expectations that patients have regard-
ing their condition, and on the possible action plans to be
undertaken, while promoting patients’ involvement in de-
cision-making. These scales have rendered good psycho-
metric indexes, and have proved useful for the purposes
intended. At the same time that they have also served as
a basis for other more specific purposes, such as patient
involvement in decision-making (CICAA-D) [15].
For all these reasons, it would seem reasonable and rele-

vant to use "patient-centered" clinical interaction as a start-
ing point. This approach focuses on the relevance of
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building a “therapeutic empathy” with the patient -which
meets MI principles. Similarly, it is also reasonable to
found this new instrument on the same methodological
principles as previous instruments, which were based on
the assumption that clinical communication is a set of con-
ducts that can be observed and measured as any other clin-
ical skill [16]. Therefore, such conducts should meet a
number of requirements that are well-known in the con-
text of primary care communication [17]. Thus, a good
measurement tool should be based on a well-defined
model of professional-patient relationship, as well as in-
clude multiple observable categories (multidimensionality),
and have appropriate and well-documented psychometric
properties (validity and reliability), as well as practicability.
Further, it is noteworthy that one of the most reliable as-
sessment methods is used in this instrument: the evalu-
ation of recorded interviews by external trained raters [18].
With this project we try to test the hypothesis that a

tool called "Assessment Scale motivational interviewing"
(EVEM in Spanish) designed to assess whether the
Spanish doctors have MI skills to promote in their
patients behavioural changes have good psychometric
properties, in terms of validity and reliability.

Methods
The conceptual hypothesis has formulated so: “Is the Scale
for Measuring Motivational Interviewing Skills (EVEM,
acronym in Spanish of “Escala de Valoración de la Entre-
vista Motivacional”) a valid and reliable instrument to
measure the skills of primary care professionals ?”.
The main objective of this study, therefore, is to validate

the EVEM questionnaire for its use in clinical interview-
ing with patients suffering from dyslipidemia.
The specific objectives are:

1. Developing a scale and assess its qualitative validity;

1.a) Developing and identifying scale items -basing
on the theoretical model- and preparing a draft
questionnaire for assessing general practitioners’
motivational interviewing skills;

1.b) Conducting an assessment based on expert
opinions: face, consensual and content validity;

2. Analyzing the psychometric properties and attributes
of the scale:

2.a) Assessing the questionnaire’s validity and reliability:
2.a.1.-in terms of reproducibility and variability
(inter-observer reliability, intra-observer agreement
-test-retest);

2.a.2.-in terms of homogeneity (scale internal
consistency);
2.b) Assessing the generalizability of EVEM
reliability;

2.c) Assessing its dimensionality (factor analysis);
2.d) Refining the scale contents (response rate, item-

total correlation, reliability).
2.e) Assessing the scale’s sensitivity to change.

Study design
For testing our hypothesis we used two epidemiological
designs: A qualitative study in its first stage (expert opi-
nions, Delphi technique), and a quantitative, prospective,
observational and multicenter study in its second stage.
Figure 1 shows the study protocol design. This study
approaches the complementary objective of the Dislip-
EM project, a cluster randomized, controlled clinical
trial designed to assess the effectiveness of Motivational
Interviewing in reducing cardiovascular risk and improv-
ing lipid control in patients with hyperlipidemia [19].

Action plan
The procedure in each stage is as follows:

-Stage 1: design of a questionnaire (Objective 1.a). The
scale is designed in consistency with the underlying
theoretical model, with the analysis of the scientific
literature available, and with scientific evidence on
clinical communication [3,5,6,20].
-Stage 2: qualitative validation (objective 1.b). To
analyze the face and consensual validity of the
questionnaire, a group of 15 key-informants specially
trained in clinical communication was created. Then,
Delphi-type methodologies were implemented in an
iterative process of three e-mail rounds [21]. Once this
stage was completed, three versions were obtained
from the first EVEM version (see Additional file 1).
Further, a manual was prepared for the evaluator in
two formats: an extended version and an abridged
version.
-Stage 3: psychometric properties and attributes of the
scale (Objective 2): Objective 2.a): intra-/inter-observer
agreement/reliability:

2.a.1. Intraobserver reliability: four evaluators (two
experts and another two non-experts in MI -previously
trained in the use of EVEM- will assess twice,
separately and independently the same sample of 18
interviews randomly selected –from the 162 interviews
done with standardized patients- in a 4–6 week
interval. Evaluators are general practitioners with
clinical experience and advanced theoretical/practical
knowledge on MI.

2.a.2. Interobserver reliability: for training purposes,
expert raters will invite non-expert to watch
motivational interviewing videos of different models
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Figure 1 Scheme of the EVEM study design.
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(stages of change) and quality, for providing feedback
to the EVEM scale. Both non-expert observers and the
two experts will independently assess the 18 interviews
to assess interobserver agreement.

2.b) Concomitantly, the reliability-generalizability
coefficients will be estimated. Considering the results
obtained by our research group in the validation
process of a questionnaire for assessing patient-
centered interviews, such coefficients are expected to
be between six and nine interviews [13].

Statistical analysis
Stage 2: qualitative analysis (objective 1.b)
In the third Delphi round, the relevance/value of the
questionnaire items was weighted by using a five-degree
ordinal score scale. From the results obtained, the arith-
metic mean, mode, distribution intervals and variance of
each item were estimated as a way to measure the level
of agreement. Therefore, high variance would represent
a low level of agreement on the relevance of each item,
and vice versa.

Stage 3: psychometric properties and attributes of the
scale (objective 2)
To assess intra-/inter-observer agreement levels, the
simple concordance index (SCI), the global concordance
index and Cohen’s kappa index (κ) will be estimated
[22]. Absolute values will be provided, along with confi-
dence intervals and p value (p < 0.05). Intraclass correl-
ation coefficients will also be estimated [22,23]. The
results obtained will serve to assess the level of agree-
ment for each task and dimension, and for the total
score of the EVEM questionnaire.
Further, the Student’s-t-test will be performed to com-
pare the pairs of means obtained from the total scale
scores, and the Bland & Altman methodology will be
implemented. The latter is a descriptive method for ana-
lyzing graphically the pattern of deviations from zero
(total agreement) and for determining whether intraob-
server differences decrease or not as the average score
increases [24]. To assess any potential relative bias (sys-
temic difference between both observations), the means
of the differences between the values obtained in each
interview, their standard deviations (SD) and limits of
agreement (mean of the differences ± 1.96 x SD) will be
estimated.
To express reproducibility by the κ statistic, the classi-

fication suggested by Landis & Koch will be applied [25].
Landis & Koch characterized κ <0.40 values as indicating
slight agreement, 0.75-0.40 as good, and κ>0.75 as excel-
lent agreement. For the interpretation of the intraclass
correlation coefficient (ICC), the classification estab-
lished by Jiménez will be used [26], which characterizes
ICC >0.90 as very good reproducibility; 0.71-0.90 as
good; 0.51-0.70 as moderate; 0.31-0.50 as slight and
<0.31 as poor or no reproducibility.
To assess the questionnaire’s homogeneity or internal

agreement, Cronbach’s alpha coefficient (α) will be used.
The extent to which the α coefficient changes when an
item is removed will also be analyzed, to determine
whether the questionnaire’s reliability is altered or not,
and to evaluate whether a specific item should be dis-
carded [22,27].
The dimensionality of the EVEM scale will be analyzed

by factor analysis, which will provide statistics on the
underlying scale factors of the theoretical construct to
be examined [28]. Since there are no prior hypotheses
on the specific components of the construct or on their
potential correlation, an exploratory –rather than a
confirmatory- analysis will be performed. The stages
proposed by Norman & Streiner [29] will be followed
for factor analysis. The correlation coefficient between
the different variables will be estimated by the Kaiser-
Meyer-Olkin measure of sampling adequacy (KMO) and
by Barlett’s test of sphericity.
The generalizability of the EVEM scale will be mea-

sured in each observer by the ICC, and the reliability of
the scale total score will be assessed in a consecutive
case series study, following Mercer et al. method [30]. In
competence measurement studies, for an evaluator to be
considered reliable, it is agreed that they must obtain
ICC values >0.856 [31].
Subsequently, the scale content will be refined. The re-

sponse rate and item-total correlation will be estimated
to test the discrimination capacity of the items. Finally,
the item-total correlation will be computed by identify-
ing the correlation between Pearson’s coefficient value
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for each individual item and the total score for the ques-
tionnaire, task and dimension or factor where the item
was included, once the item has been discarded [22]. It
was determined that items with coefficients <0.30 would
be discarded [32].
The construct validity will be analyzed and the discrim-

ination capacity of the scale will be determined by using
the extreme-groups methodology [33]. On such purpose,
the two randomized groups created for the Dislip-EM
project will be used: in one of the groups, clinicians will
perform MI sessions (n=110), and in the other group, they
will perform common clinical interviewing with their
patients (no-MI group) (n=110). The correlation between
the scale and other variables will also be assessed. Finally,
the correlation between the scores obtained with the
EVEM scale and the endpoints obtained with the “parent”
study (Dislip-EM project) will be analyzed.
Sensitivity to change will be assessed by two methods:

a) By measuring the impact of special training: the
hypothesis will test whether the GPs in the
Intervention Group (IG) improve their MI skills after
joining the training program. Significant statistical
differences are expected to be found between the
mean scores obtained on the EVEM scale by the
Intervention Group and those obtained by the
professionals in the Control Group (CG).

Further differences are also expected in the
Experimental Group (EG) subjects before and after
participating in the training program. On such
purpose, standard interviews performed by the IG
with standardized patients will be recorded before
and after joining the training program; similarly, the
same type of interview will be performed –and
recorded- by the CG before undertaking fieldwork
(162 interviews in total). All the interviews will be
assessed by a trained evaluator.

b) Impact on patients’ health 12 months after the first
intervention. The composite endpoint will be
Cardiovascular Risk, measured with SCORE and
REGICOR tables, which are both validated for the
Spanish population [34-36]; similarly, cholesterol
levels –which are the primary endpoint of this study-
will also be analyzed. In both cases, Pearson's
correlation test will be performed (p ≤ 0.05).

Participants
A total of 50 GPs from 50 offices at 32 primary care cen-
ters of the Spanish National Health System are partici-
pating in the Dislip-EM study [19]. The following
subpopulations are being studied:

-Subpopulation 1: To test the expert-expert, evaluator-
evaluator intraobserver reliability, and the expert-
evaluator interobserver reliability, a sample of 18
interviews with standardized patients will be performed
(eight of which will be EG patients -where GPs are
expected to perform MI-, and another eight with CG
patients -where GPs are not expected to perform MI).
The purpose of using two subsamples is to ensure the
collection of different levels of performance concerning
the model that the instrument must record and
discriminate. The interviews will be selected at random
from the 162 that have already been performed with
simulated patients.
-Subpopulation 2: For the purposes of this study, each
GP will recruit eight-nine regular patients. Each
clinician is expected to video record their encounters
with a patient selected randomly, in their visits at 2, 4,
8 and 12 months so, at the completion of this stage,
200 interviews will be available in video format. The
analysis of the different types of validity (content,
construct, sensitivity to change) will be performed by
using the samples from both subpopulations (n=162
from the simulated interviews plus 200 from real
interviews, making a total of 362 interviews). The
assessment of such interviews by the EVEM tool will
be conducted by one of the expert physicians.

Sample size
The sampling unit is the video recording of a clinical
interview. From a general approach, most of authors
agree that, in questionnaire validation studies, a sample
size of 200–300 or 5–10 participants (in this case, clinical
interviews) per scale variable would be adequate
[22,27,29]. Thus, considering that the last version of the
scale has 16 items, the number of interviews required
would be 80–160.
To calculate the sample size required to estimate

inter-/intra-observer agreement, the formula developed
by Norman & Streiner [30] was used. They establish that
the desirable minimum sample size can be estimated by
the formula n= 2 x C2, where C is the number of answer
categories. As the scale has three answer categories, the
desirable minimum sample size is 18 interviews.

Protection against bias
Logically, the clinicians involved in the study might feel
observed, which could affect their performance and
modify their behavior. However, but there is ample ex-
perience in the use of observation methods similar to
the one used in this study confirming that, in real prac-
tice, it is very difficult that a clinician modifies his/her
interviewing style. Variations in patients are still more
unusual [37]. Anyway, in the event that bias would
occur, it would not essentially affect the purpose of this
study, as its objective is to test the psychometric proper-
ties of the scale, regardless of whether these are more or
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less consistent with what would happen if they were
conditioned by the observation method.

Discussion
To prove the hypothesis that EVEM has good psycho-
metric properties. If so, this will allow to apply this ques-
tionnaire for assessing the results derived from any
research study with the aim of assess possible behavioral
changes in health habits as a result of a motivational
approaching. In Clinical practice we would have an spe-
cific instrument for these purposes. The motivational
interviewing is being used increasingly in many import-
ant public health problems such as the prevention of
cardiovascular risk factors (dislipaedemia, overweight
and obesity, diabetes, high blood pressure,. . .), toxic
habits (smoking, alcohol and illegal drug use), thera-
peutic adherence (one of the main reasons for treatment
failure in chronic patients), sexual behaviours (preven-
tion of sexually transmitted diseases, especially HIV), or
mental health problems, so the tool would have a wide
range of research applications.
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