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ABSTRACT
Introduction: Verbal and non-verbal communication skills are core competencies in medical practice and should be acquired and
monitored in medical schools. However, their assessment poses a challenge. The aim of this study is to develop and assess the psy-
chometric properties, validity and reliability of a communication assessment scale.
Material and Methods: We developed a communication assessment scale, composed by five dimensions (Structure, Way of Question-
ing, Behavior and Posture, Clarity of information and Emotional dimension). Two focus groups and a development group, composed by
faculty members and standardized patients experienced in assessment, were responsible for creating the scale.
Results: The communication assessment scale was tested on 332 students from the 3 and 6™ year of medical school, with a total of
2754 assessments, performed by faculty members and standardized patients. A descriptive analysis, an exploratory factor analysis, a
confirmatory factor analysis and a Cronbach’s alpha analysis to establish internal reliability were conducted.
Discussion: The Minho Communication Assessment Scale can be effectively used by both faculty members and standardized pa-
tients, providing correct students assessment and relevant feedback to the students. The final Minho Communication Assessment
Scale has a total of 19 items, being simple and intuitive to use. The exploratory factor analysis and confirmatory factor analysis results
were satisfactory. Cronbach’s alpha value revealed high internal consistency of Minho Communication Assessment Scale.
Conclusion: The final Minho Communication Assessment Scale proved to be simple to use and to have very good psychometric prop-
erties. Our results show that the Minho Communication Assessment Scale is a valid scale to assess communication skills which can be
accurately replicated on objective structured clinical examinations focusing on communication.
Keywords: Communication; Physician-Patient Relations; Portugal; Reproducibility of Results; Students, Medical; Surveys and Ques-
tionnaires

RESUMO
Introdugao: A comunicagéo verbal e ndo-verbal sdo competéncias essenciais na pratica médica e devem ser adquiridas e monitori-
zadas nas escolas médicas. Contudo, a sua avaliagdo representa um desafio. O objetivo deste trabalho consistiu em desenvolver e
avaliar as propriedades psicométricas, validade e fiabilidade de uma escala de avaliagdo de comunicagao.
Material e Métodos: Desenvolvemos uma escala de avaliacdo de comunicagéo, composta por cinco dimensdes (Estrutura, Modo de
Questionar, Comportamento e Postura, Clareza de Informagao e a dimensdo Emocional). Dois focus groups e um grupo de desenvol-
vimento, composto por membros do corpo docente e pacientes estandardizados experienciados em avaliagdo, foram responsaveis
por criar a escala.
Resultados: A escala de avaliagdo de comunicagéo foi testada em 332 alunos de medicina do terceiro e sexto ano curricular, num
total de 2754 avaliagbes, realizada por docentes e pacientes estandardizados. Realizamos uma analise descritiva, uma analise fatorial
exploratoria, uma analise factorial confirmatéria e uma analise de alfa de Cronbach, de modo a estabelecer a fiabilidade interna da
escala.
Discussao: A Minho Communication Assessment Scale pode ser usada eficazmente por docentes e pacientes estandardizados,
fornecendo uma avaliagéo correta e um feedback relevante aos estudantes. A Minho Communication Assessment Scale final tem um
total de 19 itens, sendo simples e intuitiva de usar. Os resultados da analise fatorial exploratoria e confirmatéria foram satisfatérios. O
valor de alfa de Cronbach’s revelou valores elevados de consisténcia interna.
Conclusao: A versao final da Minho Communication Assessment Scale, demonstrou ser simples de usar e possuir muito boas pro-
priedades psicométricas. Os resultados demonstram que a Minho Communication Assessment Scale é uma escala valida para avaliar
as capacidades de comunicagéo e pode ser replicada em objective structured clinical examinations que se foquem nessa avaliagéo.
Palavras-chave: Comunicagao; Estudantes de Medicina; Inquéritos e Questionarios; Portugal; Relagcdes Médico-Doente; Reproduti-
bilidade dos Testes

INTRODUCTION

Communication skills have been recognized in the liter- and the American Board of Medical, Specialties (ABMS)
ature as a core dimension in medical practice.' The Accred- jointly identified interpersonal and communication skills
itation Council for Graduate Medical Education (ACGME) as one of the six general competencies for physicians.?*
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The physician communication competence seems to posi-
tively influence a set of medical acts (e.g., clinical history
collection, diagnosis formulation), promote the establish-
ment of an adequate patient—physician relationship’ and
trigger a major positive influence on individual health out-
comes, such as improvements in symptom relief, clinical
outcomes, patient behavior>® and therapeutic adherence.”
For all these reasons, physician interpersonal and com-
munication skills must be carefully considered in medical
education and training.®° Moreover, competency-based ed-
ucation has highlighted the need to explicitly and effectively
provide training and quality assessment on communication
skills during medical education. However, and despite all
the above, serious communication problems are repeatedly
experienced by patients and other health-care profession-
als.1°

In order to develop successful training and assessment
opportunities, validated measurement instruments must
be available. A set of tools has been developed to assess
these skills with different assessment approaches (e.g.,
video-taped or real time interactions) and sources (e.g.,
standardized patients or observers).® There are several
instruments based on rating scales such as the Commu-
nication Assessment Tool* and the SEGUE framework."
The latter appears to be more appropriate to assess these
behaviors and competencies. In fact, there is evidence that
rating scales (i.e., more subjective measures) tend to show
better reliability than checklists."> However, we must also
reinforce that the subjectivity involved in the competence
assessment through rating scales calls for specific training
of the observers.®

While it is true that there has been a significant invest-
ment during the last twenty years in the development of
scales focused on the doctor-patient relationship,'' it is
also true that the evidence of validity has not been system-
atically explored. In fact, evidence of convergent validity
has been reported in the literature,® but less investment has
been made considering distinct types of validity derived from
the same tool. Providing validity and reliability evidence is
a relevant issue in the evaluation of communication skills in
the medical education context, as there is a need for further
psychometric evaluations on communication skills meas-
urements in order to ensure accurate assessment of medi-
cal students’ performance during their training.'®

Additionally, the literature postulates that non-verbal be-
havior is a very important component in the patient-doctor
relationship, and that more scales based on non-verbal be-
haviors are needed.? These behaviors can significantly in-
fluence patient satisfaction with clinical practice'” with some
evidence suggesting that patients may be more attentive to
non-verbal rather than traditional verbal behavior.®

Due to the absence of a Communication Assessment
Scale (CAS) adapted to our assessment goals and to the
Portuguese medical education reality, with this study, we
aim to create and validate a new CAS, encompassing both
verbal and non-verbal components, to assess communica-
tion skills to be used both by faculty and standardized pa-

tients (SPs). This allows the evaluation of communication
skills in different settings.

MATERIAL AND METHODS

This study was performed at the School of Medicine of
the University of Minho, Braga, Portugal. The experimental
protocol was approved by the Ethics Committee of the Uni-
versity of Minho.

An extensive literature review regarding health commu-
nication assessment scales, as well as their design, valida-
tion process and evaluation impact, was conducted through
available databases.

Two focus groups (FG) were created, both with experi-
enced faculty and SPs. In order to initiate the creation of the
CAS, each FG independently defined the main categories
that should be assessed in a medical communication exam,
proposing a draft of the future communication assessment
items. Afterwards, a development group (DG) was created
(which included one senior and two junior faculty physi-
cians, one psychologist and one statistician/psychometri-
cian) that was responsible for rephrasing, categorizing and
presenting a new draft to the two FG for validation of the
prototype version. A prototype version of the CAS had 23
items. In a third moment, the two FG defined the relative
weight attributed to each category and its elements.

The final CAS prototype was then applied on Objective
Structured Clinical Examination (OSCE) stations in which
the student had to collect a patient medical history, conduct
a physical examination and deliver bad news to trained
SPs." In all these moments, student’s performance was as-
sessed with the CAS by both faculty and SPs. Training on
the use of the scale was provided to both faculty and SPs,
thus ensuring less inter-examiner variability. A total of 2754
assessments were conducted.

The Declaration of Helsinki?® and the Council of Eu-
rope’s Convention on Human Rights?' were strictly followed.

Regarding sample size, we used the 10-times rule
method,?>?% accomplishing the minimum sample size of 230
assessments.

To test the normality assumption, we used the follow-
ing rules-of-thumb: absolute skewness (Sk) and kurtosis (K)
values lower than 3.0 and 8.0, respectively, indicate normal
distribution. Items with Sk and K over the limit were elimi-
nated.?

In order to assess the validity and reliability of the CAS,
exploratory factor analysis (EFA), confirmatory factor analy-
sis (CFA) and internal reliability Cronbach’s alpha scores
were performed.

EFAis a statistical analysis used to explore the underly-
ing structure and relationship of multiple variables. EFA al-
lows to reduce the number of variables and to evaluate the
construct validity of a scale.?® In order to assess if the CAS is
suitable for factor analysis, we used: 1) Kaiser-Meyer-Olkin
(KMO), which measures sampling adequacy, ranging from
0 to 1, in which higher values mean higher suitability, 2) Bar-
tlett’s test of sphericity, which tests the hypothesis that the
correlation matrix is an identity matrix, which would indicate
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that the variables are unrelated and therefore unsuitable for
structure detection and 3) Oblimin rotation method. Values
of KMO above 0.8 are considered meritorious.?

CFA models the relationship between indicators and
underlying latent variables, and through this, it is used to
confirm or reject the measurement theory, verifying if the
CAS accurately assesses communication. Goodness-of-fit
(GFI), comparative fit index (CFI) and root mean square er-
ror of approximation (RMSEA) were also used to examine
the GFI of the model. Regarding CFl, values over 0.9 rep-
resent an acceptable model fit.?” While for RMSEA, values
below 0.05 are classified as a good fit?? and in between 0.05
and 0.08 are classified as an acceptable fit.??® GFI, CFlI
and RMSEA were evaluated using the y? statistics.

The internal consistency was tested using the Cronbach
alpha score. If a 2 0.9, the internal consistency is consid-
ered to be excellent, and if 0.7 < a < 0.9, it is considered to

be good.*°
Data was analyzed using IBM SPSS Statistics and IBM
SPSS Amos (v. 24.0).

RESULTS

The final CAS prototype, was composed by 23 items,
divided into five dimensions (Structure, Way of Questioning,
Behavior and Posture, Clarity of information and Emotional
dimension), scored with a Likert scale ranging from 1 (to-
tally disagree) to 5 (totally agree) [Table 1 for the English
version and Appendix 1 for the Portuguese version (see
Appendix 1: https://www.actamedicaportuguesa.com/re-
vista/index.php/amp/article/view/12727/Appendix_01.pdf)].
Higher scores indicate more effective health communication
behavior.

The CAS was tested on 332 students, 69% (n = 229)
were 3¢ year students and 31% (n = 103) were 6" year

Table 1 — Communication assessment scale (CAS) in English language

Item Question Dimension
1 Started the interview correctly and presented himself / herself S
2 Presented an appropriate clothing BP
3 Used the open-ended questions properly wQ
4 Allowed time for the patient to answer BP
5 Used appropriate strategies to clarify the information provided by the patient wQ
6 Acted within his/her competencies BP
7 Explored and managed the patient’s emotions properly ED
8 Created an empathic relationship with the patient ED
9 Explored patient’s beliefs and responded to their concerns ED
10 Demonstrated a correct body posture BP
11 Kept appropriate eye contact BP
12 Used clear language avoiding technical terms waQ
13 Demonstrated respect for the patient BP
14 Avoided judgments BP
15 Built correctly the questions waQ
16 Used an appropriate tone, volume and speed of speech wQ
17 Used appropriate strategies to verify that the patient understood the information wQ
18 Maintained a proper emotional response throughout the interview ED
19 Managed the interview time correctly S
20 Summarized the patients’ symptoms properly S
21 Organized the clinical interview chronologically S
22 Organized the interview in a logical and flexible way S
23 Properly concluded the interview S

S: structure; WQ: way of questioning; BP: behavior and posture; Cl: clarity of information; ED: emotional dimension.
Portuguese version is in Appendix 1 (see Appendix 1: https://www.actamedicaportuguesa.com/revista/index.php/amp/article/view/12727/Appendix_01.pdf).

Table 2 — Descriptive statistics regarding the number of assessments, the number of students, number of faculty members and number
of SPs members

3 year students 6% year students Total

(n =229) (n=103) assessments
Faculty members (n = 25) 969 (35.3%) 484 (17.6%) 1453
SPs members (n = 23) 784 (28.6%) 508 (18.5%) 1292
Total assessments 1753 992 2745
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students, each in six types of different situations of the
clinical history collection simulation. The number of assess-
ments for each student varied from 1 to 15. The median
assessment number was 10 with an interquartile range of
9. Students’ assessments were divided into 3 year [1753
(63.9%)] and 6" year students [992 (36.1%)] assessments.
The evaluations were made by Faculty [1453 (52.9%)] and
SPs [1292 (47.1%)] in OSCE stations. There were 25 facul-
ty members and 23 SPs involved in the evaluation process
(Table 2).

A descriptive analysis of the five dimensions can be

Table 3 — Descriptive analysis of the five dimensions

found at Table 3.

Regarding normality of the results, most items show
a slight leptokurtic tendency and a bias for higher scores
(negative skewness). The items with absolute skewness
scores above 3 and kurtosis higher than 8 show a deviation
from the normal distribution?*; for that reason, items two and
14 were excluded from the CAS.

To validate the construction of the Minho-CAS and to
identify the underlying relationship between the items, we
performed an EFA using the principal axis factoring (PAF)
and the Oblimin rotation method. On Table 4 we present the

Dimension Min. Max. M SD

S: Structure 1.0 5.0 3.94 0.89

WQ: Way of questioning 1.0 5.0 417 0.69

BP: Behavior and posture 1.0 5.0 4.36 0.63

Cl: Clarity of information 1.0 5.0 3.93 0.89

ED: Emotional dimension 1.0 5.0 3.78 0.87

Min: minimum score; Max: maximum score; M: mean; SD: standard deviation
Table 4 — Exploratory factor analysis (EFA)

N° Items Dim Min Max Me M SD Sk SkISESk Ku Ku/SEKu

1 S.tarted correctly the interview and presented s 2 5 500 464 064 -187 9.88 3.5 8.65
himself / herself

2 Presented an appropriate clothing BP 4 5 500 493 0.26 -3.32 -17.57 9.14 24.32
Used properly the open-ended questions wQ 1 5 5.00 4.10 1.08 -0.89 -4.73 -0.23 -0.62

4 Complied with the response time of the patient BP 1 5 5.00 4.30 1.03 -1.44 -7.64 1.33 3.54

5 Used appropriate strategies to clarify the WQ 1 5 400 377 104 -045 237 -042 -1.13
information provided by the patient

6 Acted within his/her competencies BP 2 5 500 4.66 0.63 -2.11 -11.18  4.88 12.98

7 Explored and managed properly the patient's ED 1 5 400 352 129 -041 -218 -1.04 -2.75
emotions

8 Created an empathic relationship with the patient ED 1 5 400 3.83 1.06 -0.58 -3.07 -0.51 -1.36

9 Explored beliefs and responded to the patient’s ED 1 5 300 326 133 -019 1.02 417 311
concerns

10 Demonstrated a correct body posture BP 500 461 075 -1.82 -9.63 2.27 6.04

11 Kept appropriate eye contact BP 500 4.62 0.70 -1.79 -9.49 2.32 6.16

12 :‘J;;dsllght and handy speech avoiding technical wa 1 5 500 445 0.88 -183 9.68 3.18 8.47

13 Demonstrated respect for the patient BP 2 5 5.00 476 055 -2.44 -1289 5386 15.60

14 Avoided judgments BP 1 5 5.00 472 064 -260 -13.75 7.81 20.79

15 Correctly built the questions wQ 1 5 5.00 4.33 092 -1.37 -7.23 1.23 3.27

16 Used volume, speed and appropriate tone of voice WQ 1 5 5.00 426 096 -1.25 -6.62 0.94 2.49

17 Used appropriate strategies to verify that the wWQ 1 5 400 351 126 048 255 -069 -1.83
patient understood the issues and information

1g Maintained a proper emotional response ED 2 5 400 418 095 -0.75 -396 -067 -1.79
throughout the interview

19 Conducted a good interview time management S 1 400 391 1.13 -0.68 -3.58 -0.74 -1.98

20 Summarized properly the patient information S 1 4,00 388 1.19 -0.94 -4.97 0.07 0.18

21 Organized chronologically the clinical interview S 1 4.00 397 1.17 -0.86 -4.57 -0.38 -1.00

22 V(3;g3/an|zed the interview in a logical and flexible s 1 5 400 408 110 -1.03 5.45 011 0.29

23 Properly concluded the interview S 1 5) 400 3.79 121 -0.74 -3.94  -047 -1.24

Dim: dimention; Min: minimum score; Max: maximum score; Me: median; M: means; SD: standard deviations; Sk: skewness; Ku: Kurtosis; Critical ratios (Sk / SE Sk; Ku / SE Ku)
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Table 5 — Confirmatory factor analysis (CFA)

N° Items Dim Min Max Me M SD Sk Sk/ISESk Ku Ku/SEKu
1 Started correctly the interview and presented himself / herself 11_ED 1 5 5 468 0.64 -2.36 -50.5 6.54 70.0
2 Presented an appropriate clothing 12 1 5 5 483 047 -3.40 -72.8 15.32 164.0
3 Used properly the open-ended questions 13_WQ 1 5 4 416  0.90 -0.92 -19.6 0.45 4.8
4  Complied with the response time of the patient 14_BP 1 5 5 437 0.79 -1.28 -27.4 1.68 17.9
5 Used appropriate strategies to clarify the information provided by the patient 15_ClI 1 5 4 3.97 0.95 -0.80 -17.2 0.36 3.9
6 Acted within his/her competencies 16_BP 1 5 5 445 0.79 -1.60 -34.3 2.79 29.9
7 Explored and managed properly the patient’s emotions 17_ED 1 5 4 3.65 1.08 -0.49 -10.4 -0.42 -4.5
8 Created an empathic relationship with the patient 18 ED 1 5 4 400 0.97 -0.80 -171 0.18 1.9
9 Explored beliefs and responded to the patient’s concerns 19 ED 1 5 4 3.58 1.15 -0.51 -10.9 -0.53 -5.7
10 Demonstrated a correct body posture 110_BP 1 5 5 446  0.79 -1.61 -34.4 2.77 29.6
11 Kept appropriate eye contact 111_BP 1 5 5 438 0.84 -1.42 -30.3 1.89 20.2
12 Used light and handy speech avoiding technical terms 112_WQ 1 5 4 429 0.84 -1.12 -24.1 1.09 11.7
13 Demonstrated respect for the patient 113_BP 1 5 5 466 0.63 -2.12 -45.4 5.46 58.5
14 Avoided judgments 114 1 5 5 460 0.70 -1.98 -42.3 4.34 46.4
15 Correctly built the questions 115_WQ 1 5 4 422 0.84 -0.96 -20.6 0.73 7.8
16 Used volume, speed and appropriate tone of voice 116_BP 1 5 5 430 0.85 -1.14 -24.4 0.92 9.9
17 ﬂwwwawﬂwﬂuvzmﬂm strategies to verify that the patient understood the issues and 17 _cl 1 5 4 388  1.00 0.82 176 0.40 43
18 Maintained a proper emotional response throughout the interview 118 _BP 1 5 4 417 0.88 -1.03 -21.9 0.93 10.0
19 Conducted a good interview time management 119 S 1 5 4 4.02 1.02 -0.94 -20.0 0.29 3.2
20 Summarized properly the patient information 120_S 1 5 4 4.00 1.04 -1.01 -21.5 0.54 5.8
21 Organized chronologically the clinical interview 121_S 1 5 4 3.81 1.07 -0.69 -14.8 -0.18 -1.9
22 Organized the interview in a logical and flexible way 122_WQ 1 5 4 4.04 0.92 -0.80 -17.1 0.21 23
23 Properly concluded the interview 123_ED 1 5 4 3.90 1.13 -0.91 -19.6 0.08 0.9

Dim: dimention; Min: minimum score; Max: maximum score; Me: median; M: means; SD: standard deviations; Sk: skewness; Ku: Kurtosis; Critical ratios (Sk / SE Sk; Ku / SE Ku)

ARTIGO ORIGINAL

Revista Cientifica da Ordem dos Médicos 330 www.actamedicaportuguesa.com



Gongalves M, et al. Minho Communication Assessment Scale: development and validation, Acta Med Port 2020 May;33(5):326-334

descriptive analysis performed on each item, within each
dimension, as well as the skewness, kurtosis and critical
ratio scores of the EFA.

EFA results were satisfactory (KMO = 0.870; Bartlett's
sphericity test 2 (210) = 1561; p < 0.001). As the Barletts’s
sphericity test has a significance level of p < 0.001, we can
assume homogeneity of variants.®" With these results, we
proceeded to the CFA analysis.

Repeating the normality verification method on the CFA,
previously used with the EFA, items one and 13 were ex-
cluded, due to the skewness and kurtosis scores (Table 5).

0.77

Figure 1 — Model A

Way of questioning

Behavior and Posture ————,

Clarity of information

Emotional dimension

Within the CFA, we conducted two models: model A and
model B. Model A | 1%t order CFA: to improve the CFA final
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correlated. This model had a chi-square value, »? (139) =
2269; p < 0.001 and a fit index of CFl = 0.927, RMSEA
(HI90) = 0.075 (0.077). Model B | 2 order CFA: since the
model revealed a highly positive correlation between the
considered latent dimensions, a second order latent di-
mension test (Minho-CAS) was performed. The model pre-
sents a chi-square value, y? (144) = 2582; p < 0.001 and a
CF1=0.916, RMSEA (HI90) = 0.079 (0.081) (Figs. 1 and 2).

057 o
080 [ os |00 ()
<D

043 O
(e
115_WQ 4—‘0'58 Cet15)
122_Wa

0.35

14BP |«——————( e4

0.76 119_S

0.74 121_S

0.66 13_WQ

0.58
~03%8 1 12_.wa

0.60
57
0.71

0.33

6BP |[———{ e6

0.52
110_BP «— e10
:> 0.39

0.50

M BP |« eN

0.73

0.54

M6 BP |+ e16

0.80 118_BP O s
&v IR TR DL
\_. nro %2 a7

I7_ED

18_ED 0.42

19_ED 038
0.46 .

0.68 123_ED

Revista Cientifica da Ordem dos Médicos 331 www.actamedicaportuguesa.com

-
<
=
o)
14
o
o
o
=
14
<




Gongalves M, et al. Minho Communication Assessment Scale: development and validation, Acta Med Port 2020 May;33(5):326-334

The internal consistency of the dimensions was meas- https://www.actamedicaportuguesa.com/revista/index.php/
ured with Cronbach’s alpha which can be seen in Table amp/article/view/12727/Appendix_02.pdf)], composed by
6. For the final Minho-CAS [Appendix 2 (see Appendix 2: 19 items, the Cronbach’s Alpha was 0.936.
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Table 6 — Internal consistency measured with Cronbach’s alpha

Dimension Cronbach’s

alpha
Structure 0.808
Way of Questioning 0.795
Behavior and Posture 0.851
Clarity of Information 0.788
Emotional Dimension 0.819
Minho Communication Assessment Scale 0.936

DISCUSSION

The Minho-CAS was designed as a tool to assess the
communication (both verbal and non-verbal behaviors)
skills of medical students during clinical scenarios. With this
tool, we can perform a better assessment of these skills as
well as provide good quality and relevant feedback to the
students. Of notice, the Minho-CAS can be effectively used
by both faculty members and SPs, providing two different
perspectives of the communication process. This assess-
ment tool presents relevant advantages: i) it is simple and
intuitive, which enables a fast introduction of the process to
new assessors; ii) it is fast to use, which allows assessors
to fully complete the Minho-CAS while the student is still in
the simulation scenario.

After starting with 23 items, the Minho-CAS was re-
duced to 19 items, to ensure a normal distribution of scores,
using kurtosis and skewness cutoff values. This elimination
was appropriate given our large sample size (2745 assess-
ments) and necessary to guarantee a normal distribution
which enabled the subsequent analysis. This process in-
cluded EFA and CFA. The EFA results were satisfactory,
as the KMO value was 0.870.26 On the CFA, we analyzed
two descriptive indices: the CFl and the RMSEA. On model
1, in which there was a significant chi-square value that
is naturally related with study sample size, CFA revealed
satisfactory fit indexes. The second model, created to test
second order latent dimensions, also presents a significant
chi-square value, and satisfactory fit indexes. Comparing
the overall significance of two exposed models, the chi-
square difference test shows that the first order CFA mod-
el provides significantly better fit than the second model,
considering larger CFl values mean better model fit. This
CFl value is very important, since the CFA revealed a sig-
nificant chi-square value, which rejects the null hypothesis.
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