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A B S T R A C T

Objectives: To explore inter-rater agreement between reviewers comparing reliability and validity of

checklist forms that claim to assess the communication skills of undergraduate medical students in

Objective Structured Clinical Examinations (OSCEs).

Methods: Papers explaining rubrics of OSCE checklist forms were identified from Pubmed, Embase,

PsycINFO, and the ProQuest Education Databases up to 2013. Included were those studies that report

empirical validity or reliability values for the communication skills assessment checklists used. Excluded

were those papers that did not report reliability or validity.

Results: Papers focusing on generic communication skills, history taking, physician–patient communi-

cation, interviewing, negotiating treatment, information giving, empathy and 18 other domains

(ICC �0.12–1) were identified. Regarding the validity and reliability of the communication skills

checklists, agreement between reviewers was 0.45.

Conclusions: Heterogeneity in the rubrics used in the assessment of communication skills and a lack of

agreement between reviewers makes comparison of student competences within and across institutions

difficult.

Practice implications: Consideration should be afforded to the adoption of a standardized measurement

instrument to assess communication skills in undergraduate medical education. Future research will

focus upon evaluating the potential impact of adoption of a standardized measurement instrument.

� 2015 Elsevier Ireland Ltd. All rights reserved.
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1. Background

Physicians’ communication skills (CS) have a considerable
impact upon quality of health care, whereby good CS improve
healthcare outcomes, such as physiologic status, pain control, and
emotional health, and significantly increase patient understanding
and patient satisfaction [1,2].

Effective physician–patient communication is essential in
ensuring that patients adequately understand their diagnoses,
treatment options, medications, plans for referral and prognosis.
Dissatisfaction with physician–patient communication is known
to be a leading factor influencing patients’ decisions to initiate
medical negligence proceedings [3,4]. Existing research demon-
strates that errors in physician–patient communication include
inadequate information-giving, reluctance to adopt a specific
partnership style, being in a hurry and failing to respond to
patients’ feelings [5–7]. In clinical settings, CS take verbal,
nonverbal and written forms. From the point of view of
physician–patient interaction, CS can be classified according to
purpose. For instance, initiation of a session, gathering informa-
tion, providing structure to the interview, building a relationship,
explanation and planning, closing the session and other specific
issues [2,4,8,9].

Within medical educational settings, practical CS training has
been shown to improve medical student performance in relation-
ship building, time management and patient assessment
[10]. According to Humphris [11] medical students’ acquisition
of CS is influenced not only by structured teaching sessions but also
by incidental learning. The development of communication
knowledge has a small, but significant, influence on performance
[11].

The Objective Structured Clinical Examination (OSCE), an
assessment method introduced by Harden in 1975, is the
assessment tool most commonly used for assessment of clinical
skills in undergraduate medical education [12]. Research suggests
that the OSCE is appropriate for high-stakes assessment [13]. In
addition to practical clinical skills, the OSCE can be used to assess
complex CS [14]. Such assessment may take the form of OSCE
stations dedicated to the assessment of CS or stations testing
specific subject areas or domains of CS alongside other clinical
skills. In our Medical School, the majority of OSCE stations combine
both the assessment of domains of CS with assessment of a specific
set of clinical skills. It is acknowledged that the combination of CS
domain checklists with clinical skills checklists is likely to
influence the choice and design of the assessment tools.
Interpretation of student performance in such stations can be
complicated by the combination of CS and clinical skills assess-
ment, such that students may compensate between these skills to
achieve a pass grade overall, whereas their performance in the
individual competencies is often not immediately apparent. The
OSCE itself has evolved into many variations, the Objective
Structured Clinical Assessment (OSCA) and the Group Objective
Structured Practical Examination (GOSPE) [15–18].

Very many different measurement instruments have been used
to evaluate CS in OSCEs [19]. To examine such skills, two types of
scale ratings are frequently used. The first type is that of a
‘‘behavioral checklist’’ and the second is a ‘‘multi-point global
scale/global rating scale’’ (GRS). There is evidence supporting the
use of global rating scales (GRS’s) rather than checklists
[15]. Research suggests that GRS’s have higher internal consistency
when compared against checklists, and furthermore, that using
both GRS’s and checklists in combination can improve content
validity [20,21].

CS can either be assessed during real time assessments or after a
recorded session. Those collecting data in real time have the
potential advantage of being able to provide instant feedback to
Please cite this article in press as: Setyonugroho W, et al. Reliability a
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participants, whilst recorded sessions have the advantage of
generating permanent data that can be used for repeated analysis
[15]. Regardless of the method used, it is important for medical
educators to evaluate students’ CS on a number of occasions over
their entire course of study so that an improvement in ability can
be recognized and so that those students who are failing to
progress can be identified [22]. However, heterogeneity in
measurement instruments used to assess CS in OSCEs limits the
comparability of student performance between examinations
settings. It would be expected that most institutions would be
using similar rubrics for assessment of CS in different years of their
degree programmes, thus allowing easy comparison between
students and of individual progress across academic years. Ideally,
there would also be consistency within and between institutions in
terms of the rubrics used to assess CS.

There is an existing body of research pertaining to the
assessment of CS. Beck et al. [4] reviewed measurable verbal
and non-verbal CS of physician–patient communication, Ong et al.
[2] compared interaction analysis systems and Boon and Stewart
[19] reviewed available instruments to assess physician–patient
communication. Schirmer et al. [23] compared to what extend the
instruments measured essential elements of communication in the
family medicine context. The aim of the present review is to
explore inter-rater agreement between reviewers analyzing
quality and content of papers systematically by comparing
whether reliability and validity of checklist forms that claim to
assess the CS of undergraduate medical students in OSCEs are
described appropriately in these papers. Agreement between
raters about quality and content of the included papers is
expressed in an intra class correlation coefficient (ICC).

2. Method

A preliminary narrative literature review, pertaining to clinical
CS and OSCEs, was conducted by the Principle Investigator (PI), WS,
in order to ensure that key points and conceptual frameworks were
adequately covered in later search strategies. A list of keywords
was developed from the results of this exercise, so that they could
form the basis for a more extensive literature search detailed
below.

A search was performed in order to identify studies which were
published between January 1975 (first description of the OSCE)
and December 2012, in peer reviewed publicly available interna-
tional journals published in English. The following databases were
searched: PUBMED, EMBASE, PsycINFO Ovid, and ProQuest
Education Databases (consisting of ERIC, British Education Index,
and the Australian Education Index).

Boolean operators (i.e. AND, OR, NOT or AND NOT) were used as
conjunctions to combine or exclude keywords in a search, thereby
resulting in more focused and relevant results in PUBMED. These
were adapted accordingly for the other databases. The examples of
search terms identified in this manner were ‘‘Objective Structure
Clinical Examination’’, ‘‘OSCE’’, or any variation of OSCE including
the abbreviations. This was followed by combining results, using
the Boolean logic AND, with words from communication domains
such as ‘‘communication’’, ‘‘history taking’’, ‘‘physician–patient
relationship’’, ‘‘interview’’ or ‘‘counseling’’.

A series of search strategies was utilized to ensure correct
results and limits were applied to remove false results. The search
strategy for PUBMED is provided below. This was adapted
accordingly for the other three databases.

Whilst the Boolean string operator ‘‘NOT’’ was applied in
PUBMED, application to the other databases was problematic due
to different Boolean logistics. Thus, we used reference manage-
ment software, known as Zotero, to overcome this issue. The PI,
nd validity of OSCE checklists used to assess the communication
t Educ Couns (2015), http://dx.doi.org/10.1016/j.pec.2015.06.004
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Fig. 1. The different stages of the systematic review.
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WS, carried out a manual search of the references of identified
studies in order to identify further relevant studies.

We included studies which described the assessment of CS
using OSCEs in undergraduate medical students. Only papers
referring to undergraduate medical students were included.
Studies conducted within dentistry, veterinary, pharmacy and
other para-medical disciplines were excluded. Papers were
included if they described OSCE stations which were entirely
dedicated to the assessment of CS. Papers which described OSCE
stations that assessed CS only as a component of a broader
assessment, such as clinical examination or procedural skills, were
also included. Studies were excluded if they did not provide
empirical validity or reliability information in relation to the
assessment checklist used (i.e. papers had to explicitly state the
validity and/or reliability of their assessment checklist or a
reference to an existing study of the validity and/or reliability of
the checklists). Studies were included regardless of the nature of
the specific clerkship that the OSCE was associated with and
regardless of whether or not the participating students originated
from the same year of study.

For the second ‘systematic review’, we included all identified CS
measurement instruments (checklists) used in OSCEs. Instruments
that measured CS in assessment types other than OSCEs were not
included. Studies that did not provide a description of the CS
measurement instrument were excluded.

Each reviewer analyzed the included literature using a data-
extraction template. The template was designed using keywords
and assessment rubrics found in potentially relevant papers. It
consisted of 2 categories, whereby category one sampled
22 domains of CS as assessed by an examiner and category two
sampled 5 domains of CS as assessed by a Standardized Patient
rater (SP rater). Other information that was extracted from each
paper included the study sample size (number of students), the
duration of stations (recorded in minutes), the utilization or
otherwise of a CS checklist and referral to any professional board or
licensing bodies.

After an initial meeting to agree the meaning of each item on
the data-extraction template, WS, TK, KK independently analyzed
each research paper. Where two out of three reviewers were in
agreement (initial agreement in percentage), these items were
discussed with a view to achieving complete agreement where
possible (resolved disagreement in percentage). To correct for
change an Intraclass Correlation Coefficient (ICC) was calculated.
Data was entered into SPSS (version 20) and the levels of
agreement between reviewers for each of the 27 domains of CS
were measured using ICC. Full agreement between reviewers
(ICC = 1) means 100% agreement on items assessed. No agreement
(ICC = 0) means that reviewers did not agree at all on the items that
were assessed. An agreement of 0.45 means reviewers agreed on
45% of the items that were assessed with a correction for
agreement by chance.

Ethical approval was not required for this review.

3. Results

3.1. Search results

The initial literature search identified 1998 papers (Fig. 1). After
removal of duplicates, 1358 papers remained. By review of the
titles and abstracts, 613 were excluded on the basis of irrelevancy.
A further 557 papers were excluded as they were not related to
OSCEs in undergraduate medical schools. Manual review of the
titles and abstracts of the remaining papers identified a further
20 duplicates and 13 non-English language papers, all of which
were excluded. In cases where it was not possible to make the
decision to include or exclude a paper based upon its title and
Please cite this article in press as: Setyonugroho W, et al. Reliability a
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abstract alone, the full text of the paper was reviewed. Review of
the full text of the remaining 87 papers revealed that 48 did not
assess CS and a further 5 did not provide validity or reliability data.
All of these papers were excluded, thus leaving 34 papers to be
included in the review (Table 1).

3.2. Content analysis

The number of student participants in individual studies ranged
from 36 to 476, with an average number of 185 students. Twenty
five studies reported the duration of CS stations, with the shortest
being 5 min long and the longest being 20 min long [11,24–46],
whilst almost half of the reviewed papers ranged from 5 to 8 min
[11,24,26–31,33,36–39,42–44]. Four studies reported short and
long case scenarios with obviously different durations
[11,31,32,37], in contrast to nine studies which did not report
station length at all [15,47–55]. Sixteen studies reported refer-
ences to validity and reliability studies of the assessment forms
being used [11,15,24,26,27,30,39,40,42–46,52–54], whilst six
studies reported only validity ([31,33,37,50,55], and twelve
reported only reliability [25,28,32,34–36,38,41,47–49,51]. Two
studies compared assessments of medical student CS across
different institutions [40,52], whilst the remainder were based
in a single institution. The included studies involved participants
across the range of 1st year to final year. Sixteen studies report
upon the assessment of 3rd year students [15,25–27,29,31,34,36–
38,41,47,51–54], and six studies reported upon more than one year
of study [11,15,31,37,40,54]. In two studies students were assessed
only by SP raters. [50,51] In eight studies students were assessed
by examiners and by SP raters [11,26,31,34,36,45,52,53]. In the
remaining 24 studies students were assessed by examiners alone.

The majority of the papers examined focused upon eight
domains, which included generic CS, physician–patient communi-
cation, history-taking, focused history-taking, interviewing, nego-
tiating plan/treatment, information giving and empathy (Table 2).
The papers where SP raters were involved as assessors focused
mainly on generic CS and interpersonal skills. The term ‘‘generic
CS’’ was used where reviewed papers only mentioned ‘communi-
cation skills’ without giving any additional information regarding
specific descriptions of the CS domains being addressed.
nd validity of OSCE checklists used to assess the communication
t Educ Couns (2015), http://dx.doi.org/10.1016/j.pec.2015.06.004
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Table 1
Steps conducted in the initial narrative review to retrieve the appropriate literature

for the systematic critical appraisal of the literature.

1. OSCE

2. Objective Structured Clinical Examination

3. OR 1–2

4. MMI

5. ‘‘multiple mini interview’’

6. ‘‘multiple mini-interview’’

7. OR 4–6

8. MiniCex

9. Mini-cex

10. ‘‘mini Clinical Evaluation Exercise’’

11. mCEX

12. OR 8–11

13. OSCA

14. ‘‘objective structured clinical assessment’’

15. OR 13–14

16. TOSCE

17. ‘‘team observed structured clinical encounter’’

18. OR 16–17

19. GOSPE

20. ‘‘group objective structured practical examination’’

21. OR 19–20

22. 3 or 7 or 12 or 15 or 18 or 21

23. Communication

24. ‘‘communication skills’’

25. ‘‘history taking’’

26. Consultation

27. ‘‘consultation skills’’

28. ‘‘breaking bad news’’

29. ‘‘cross cultural’’

30. ‘‘interpersonal relation’’

31. ‘‘end of life’’

32. ‘‘informed consent’’

33. Anamnesis

34. Interview

35. ‘‘medical interview’’

36. ‘‘doctor-patient interaction’’

37. ‘‘doctor-patient relation’’

38. ‘‘physician–patient relation’’

39. ‘‘physician–patient interaction’’

40. Referral

41. Counseling

42. ‘‘non verbal communication’’

43. ‘‘electronic communication’’

44. ‘‘email communication’’

45. ‘‘doctor-nurse communication’’

46. ‘‘physician–nurse communication’’

47. ‘‘health beliefs’’

48. ‘‘treatment plan*’’

49. OR 23–48

50. 22 AND 49

51. Dentist* (Title/Abstract)

52. Veterinary (Title/Abstract)

53. Pharmacy (Title/Abstract)

54. Pharmacist (Title/Abstract)

55. OR 51–53

56. 50 NOT 55
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Regarding adherence to recognized standards, three papers
reported use of the Calgary-Cambridge Observation Guide (CCOG)
[37,48,49], whilst two others used the Maas-Global and revised
Maas-Global (Maas-R) [33,40], and two papers used the Stan-
dardized Patient Satisfaction Questionnaire (SPSQ) [26,31]. The
Patient Perception Questionnaire (PPQ), the American Board of
Internal Medicine Patient Satisfaction Questionnaire (ABIM PSQ),
the Liverpool Communication Skills Assessment Scale (LCAS), the
Global Simulated Patient Rating Scale (GSPRS) and the WHACS
mnemonic which were each used only by a single study
[11,27,31]. The WHACS mnemonic provides an essential checklist
for history taking on occupational and environmental health and
was created by the Environmental Medicine Curriculum commit-
tee of the South Carolina Statewide Family Practice Residency
Please cite this article in press as: Setyonugroho W, et al. Reliability a
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Program [27,56]. Chessman [31] and Humphris [11] incorporated
more than one recognized standard into their checklists.

Chessman [31], Park [34], Wong [46], Kaul [51] and McLay [53]
referred to professional board/licensing bodies in describing the
design of their instruments. These included the ACGME (Accredi-
tation Council for Graduate Medical Education), NBME (National
Board of Medical Examiner) and ABIM (American Board of Internal
Medicine).

Fourteen papers reported the use of checklists or global rating
scales [15,28,29,34,35,38,41,43,45,46,50–52,55], while global rat-
ing scales were described in 3 of the 14 papers by Park [34], Wass
[43] and Hodges [15], respectively, in Park’s paper students were
assessed by SP raters only [34]. However we identified 11 papers
not reporting any measurement instruments in terms of a
documented list of items described in the paper or an appendix
[24,25,30,32,36,39,42,44,47,53,54]. Based upon the information
provided in the title, abstract and content, they were excluded
from our search results.

3.3. Standard setting

The Maas-Global, the first available standard proven to be valid
and reliable, consists of a check-list and a 20-page scoring manual,
listing criteria per item [40]. The focus of this instrument is on the
communication process, rather than the content, i.e. how questions
are asked rather than what is asked [40]. Simone Scheffer validated
a Global Rating Scale assessing empathy, degree of coherence in
the interview, verbal expression and non-verbal expression [37]. In
her study encounters were evaluated using the short version of the
Calgary Cambridge Observation Guide. This Guide divides com-
munication in medical settings into two broad categories: (a)
interviewing the patient and (b) explanation and planning. Each of
the categories has several components. For example, interviewing
the patient is further divided into (a) initiating the session, (b)
gathering information, (c) building relationship, and (d) explaining
and planning [57]. According to the CCOG, this guide can be used as
checklist for CS assessment and as feedback tool to the learner
although publications on reliability and validity of the CCOG as an
assessment tool are lacking. However many of the checklists we
found used the CCOG as a kind of standard. The Standardized
Patient Satisfaction Questionnaire (SPSQ) scores students in the
following performance domains: (1) interviewing skills, (2)
negotiating the diagnosis or plan, (3) gathering case-specific
content information, (4) responding to the patient’s emotions, and
(5) student’s overall performance. Pearson Product-Moment
correlations were calculated for each of these domains [26].

3.4. Reviewer agreement

Agreement between our reviewers, expressed in an Intraclass
Correlation Coefficient (ICC) on the CS domains, ranged from �0.12
to 1 and the ICC on all CS domains was 0.81, while total ICC on all
marked items was 0.68 (Table 3).

Agreement improved after the reviewers discussed items
whereby only two out of three agreed initially. For the purposes of
presenting the results, the situation where reviewers were in full
agreement prior to such discussion is termed ‘‘initial agreement’’.
The situation whereby reviewers achieved full agreement after
discussing the disagreed item(s) is termed ‘‘resolved disagree-
ment’’. The comparison between initial agreement (17%) and
resolved disagreement (83%) for measurement instruments
amongst reviewers is illustrated in Fig. 2. For CS domains, initial
agreement was 33% and this increased to 67% upon discussion.
Meanwhile ‘n of student’ and ‘duration of station’ had low
percentage of resolved disagreement and ‘validity/reliability’
were 50%.
nd validity of OSCE checklists used to assess the communication
t Educ Couns (2015), http://dx.doi.org/10.1016/j.pec.2015.06.004
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Table 2
Details of papers included in the systematic review and an overview of the communication skills domains reported in each.

Author, year n Of

students

Length of

stations (min)

Validity,

Reliability

(V = validity,

R = reliability)

Measurement

Instruments

Study Year Examiners domains SP raters domains Professional boards

or organizations

Al-Naami, 2008 64 5 V, R n/a Final year surgical

clerkship

Generic CS, history taking, focused

history taking

Bergus et al., 2009 51 15 R n/a 3rd Generic CS, Physician–patient

communication

Blue et al., 1998 89 n/a R n/a 3rd History taking, focused history taking

Blue et al., 2000 476 8 V, R SPSQ 3rd Focused history taking, interview,

negotiating plan/treatment,

information giving, empathy, emotion/

respond of emotion

Generic CS,

interpersonal skills

Blue et al., 2000 205 8 V, R WHACS, checklist 3rd Focused history taking, interview,

empathy

Boehlecke et al., 1996 155 5 R Checklist 2nd Focused history taking

Bosse et al., 2012 103 n/a R Calgary-Cambridge 5th Physician–patient communication,

history taking, counseling,

consultation, health beliefs,

interpersonal skills

Cave et al., 2007 396 5 V Checklists 3rd Generic CS, introduction, history taking,

focused history taking, negotiating

plan/treatment, information giving

Chesser et al., 2004 192 5 V, R n/a Penultimate

undergraduate

year

Generic CS, history taking, focused

history taking

Chessman et al., 2003 127 8 and 15 V SPSQ, PPQ, ABIM PSQ 3rd, 4th Generic CS Generic CS,

interpersonal skills

ABIM

Harasym et al., 2008 190 n/a R Calgary-Cambridge Family Medicine

rotation

Focused history taking

Ho et al., 2010 57 n/a V Checklists 5th Generic CS

Hodges and McIlroy, 2003 57 10 V, R Checklist, global

rating scale

3rd, 4th Non-verbal communication, empathy

Huang et al., 2010 256 10 and 20 R n/a 7th Generic CS, history taking,

Humphris, 2002 383 5 and 10 V, R LCAS, GSPRS 1st, 2nd Introduction, non-verbal

communicationunicating, empathy

Generic CS

Jacobs et al., 2004 356 5 V Maas-R 5th Introduction, history taking, focused

history taking, negotiating plan/

treatment, information giving,

interpersonal skills, empathy

Kaul et al., 2012 279 n/a R Checklists 3rd Generic CS, history

taking

ACGME

Mazor et al., 2005 100 n/a V, R Checklists 3rd Negotiating plan/treatment,

information giving, health beliefs,

empathy

Generic CS,

interpersonal skills,

health beliefs,

empathy

McLay et al., 2002 82 n/a V, R n/a 3rd Interview Generic CS,

interpersonal skills

NBME

Park et al., 2004 286 15 R Checklists, global

rating scale

3rd History taking, focused history taking,

interview

Generic CS,

interpersonal skills

NBME

Regehr et al., 1999 161 n/a V, R n/a 2nd, 3rd Generic CS, history taking

Robins et al., 2001 71 20 R Checklists 4th Cross-cultural communication, health

beliefs

Health beliefs

Rosebraugh et al., 1997 196 8 R n/a 3rd History taking
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Table 2 (Continued )

Author, year n Of

students

Length of

stations (min)

Validity,

Reliability

(V = validity,

R = reliability)

Measurement

Instruments

Study Year Examiners domains SP raters domains Professional boards

or organizations

Scheffer et al., 2008 113 5 and 8 V Calgary-Cambridge 2nd, 3rd Generic CS, interview, Non-verbal

communication, empathy, micro

expression

Thistlethwaite, 2002 194 6 R Checklists 3rd History taking, negotiating plan/

treatment, information giving

Troncon, 2006 36 7 V, R n/a 4th Physician–patient communication,

history taking

Van Dalen et al., 2002 161 15 V, R Maas-global 4th, 6th Generic CS, history taking, focused

history taking, negotiating plan/

treatment, information giving, breaking

bad news

Verma and Singh, 1994 40 n/a V Checklists Final year Generic CS, Information giving

Volkan et al., 2004 169 20 R Checklists 3rd Physician–patient communication,

history taking

Walters et al., 2005 128 6 V, R n/a 4th Generic CS, history taking, phone/

electronic communication

Wass and et al., 2001 214 7 V, R n/a Final MBBS

examination

Generic CS

Wass and Jolly, 2001 155 8 V, R Global rating scale Final MBBS

examination

Generic CS

Wilkerson et al., 2010 322 15 V, R Checklists Senior medical

students

Generic CS, negotiating plan/treatment,

counseling, health beliefs, empathy

Interpersonal skills,

empathy, health

beliefs

Wong et al., 2007 439 10 V, R Checklists Final year Physician–patient communication,

information giving, taking consent,

breaking bad news, advising/handle

family, interpersonal skills

ACGME

Abbreviations list: SP: standardized patient; LCAS: Liverpool communication skills assessment scale; Generic CS: generic communication skills; GSPRS: Global simulated patient rating scale; SPSQ: standardized patient satisfaction

questionnaire; ABIM: American board of internal medicine; PPQ: patient perception questionnaire; ACGME: accreditation council for graduate medical education; PSQ: patient satisfaction questionnaire; NBME: National board of

medical examiners; WHACS: a mnemonic, provide a few essential questions on occupational and environmental exposures.
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Fig. 2. Comparison between resolved disagreement and initial agreement amongst

reviewers. * V/R = validity/reliability, CS domains = communication skills domains.
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4. Discussion and conclusion

4.1. Discussion

The most striking finding of our study is a demonstrated
absence of consensus in rubrics used to assess CS in undergraduate
medical education worldwide. Furthermore, it is apparent that
there is a clear absence of consensus between researchers in
medical education in their interpretation of terminology and in
their determination of performance standards in the assessment of
CS in different settings. The OSCE is widely utilized to assess CS at
undergraduate and postgraduate levels [55]. It is likely that
significant heterogeneity exists in teaching and assessment of CS
across different institutions as well as across different years of the
curriculum within the same institution. Tone possible explanation
is that those who use established local instruments do not
frequently publish their adaptation or validation in their circum-
stances. It is perhaps not surprising that there are differences
between tools designed to assess different CS. Similarly, it is not
surprising that there are differences in tools designed to assess
measurement of blood pressure and those used to assess
performance of basic life support. However, the demonstrated
lack of agreement and transparency in the use of terminology and
lack of published reliability and validity of any type of OSCE station
is of concern. This absence of standardization of assessment rubrics
in undergraduate medical education precludes the comparison of
outcomes across assessment settings. This study highlights the
absence of an agreed gold standard for the assessment of CS of
undergraduate medical students. This finding is of particular note
in the context of the existence of the first reliable and valid
measurement tool, known as the MAAS Global [58].

We identified only 9 papers (27%) which did not report station
duration and 4 studies (11%) which reported two different
durations (a short case and a long case approach). These results
align with the findings of Patricio et al. [59] who concluded that
only 30% of papers reported station duration. This finding is of
concern because station duration is known to be one determinant
of station reliability. Effective assessment of CS requires enough
time to adequately cover the objective of the communication.
Thus, we recommend that future research pertaining to
the assessment of CS should always report station duration and
the objective of the communication so that research findings can
be more easily compared and synthesized.
Please cite this article in press as: Setyonugroho W, et al. Reliability a
skills of undergraduate medical students: A systematic review. Patien
The majority of included studies did not clearly report
measurement instruments and the underlying construct of various
CS domains was unclear in 19 out of 23 (83%) papers (Fig. 2). It is
apparent from Fig. 2 that the included research on CS assessment
can very easily be misinterpreted, even by expert reviewers. For
instance, reviewer disagreement upon the number of student
participants, an item that should be very clear, was only resolved
after two meetings.

Difficulty arose during the reviewer analysis of the papers with
respect to the CS domains that were measured and the
interpretation of the terminology used to describe such domains.
The ICC for all domains described in the papers included in the
review was 0.81. With respect to the domain of ‘focused
interview,’ we didn’t achieve agreement (ICC �0.12). This finding
is explained by the absence of any description of the ‘focused
interview’ domain in all of those papers [26,27,33,34,45,49]. Full
agreement was reached in only three of the included papers. Each
of these papers described only one domain of CS. The crucial
omission of clear descriptions of CS domains was previously
described by Boon and Stewart [19], Beck et al. [4] and Cegala and
Lenzmeier Broz [60,61]. A clear description of the object or
underlying concepts in the relationship with empirical indicators
is the single most important requirement for assessment [62–
64]. If the concept that is to be assessed is not clearly defined and
clear indicators are not included, then it cannot be adequately
measured. We suggest that educational decisions drawn from
flawed measures are unreliable.

The majority of included studies focused upon physician–
patient interaction. However, in reality, physicians must also be
able to communicate effectively with other physicians, with nurses
and with other stakeholders [65–70]. Our review demonstrates a
notable paucity of published research in this field. Furthermore, we
identified only one study which explored the assessment of the use
of phone/electronic communication at undergraduate level
[42]. Other forms of communication include interpersonal skills,
non-verbal communication, micro expression and empathy. We
identified eight papers which studied the assessment of empathy,
suggesting that this domain of CS is an apparent priority for
researchers [11,15,26,27,33,37,45,52] ).

Reliability of results and validity of CS are essential to the
assessment of student competence [64]. There are other opinions
according to which reliability of results is a prerequisite of validity
while others mention that reliability of results is necessary but not
sufficient for the sole support of validity [71]. We found that 16
(47%) of the reviewed papers reported both reliability of results
and validity (internal consistency), whilst the remainder reported
only one of these two measures. It was notable that the majority of
papers did not refer to a recognized Gold standard with a view to
improving the construct validity of each assessment form used.

In contrast, the University of Maastricht developed a unique
and validated instrument, currently known as the MAAS-Global,
which was first reported back in 1990 [58,72]. This instrument is
being used, in real-time and in recorded sessions, to assess
students, physicians and/or nurses at only a small number of
institutions in different countries. However, it is important to
recognize that it is not being more widely adopted as a gold
standard [73–75]. It is apparent from this review that the majority
of CS assessment is based upon the individual development of
unique measurement instruments which are used only at local
level. On the contrary, we only found three instruments the Maas-
Global (including Maas-R), the SPSQ, and the CCOG which were
reported in more than one study. The CCOG is actually a guideline
which was not designed to be used as a validated assessment
instrument. As demonstrated in previous reviews published in
1998 and 2002, the present review again identified a failure to
adopt existing validated instruments [4,19]. Inability to reproduce
nd validity of OSCE checklists used to assess the communication
t Educ Couns (2015), http://dx.doi.org/10.1016/j.pec.2015.06.004
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Please cite this article in press as: Setyonugroho W, et al. Reliability a
skills of undergraduate medical students: A systematic review. Patien
results across assessments precludes meaningful interpretation of
results [76].

Whilst some time has passed since the aforementioned reviews
in 1998 and 2002 were carried out, the two main problems of how
to define an appropriate learning outcome of a specific CS domain
and an appropriate method of measurement still exist in
2015. Rather than repeatedly creating new assessment forms,
researchers and educators need to work together in order to agree
upon the definitions of learning outcomes and CS domains, so that
gold standard CS measurement instruments can be developed.
Bloch and Norman [76] doubt whether competence can be
measured with a single scale (i.e. one measurement instrument
for all CS), as opposed to a unique scale (i.e. a specific measurement
for each specific domain of CS) for different specialties and
different practice conditions. While ‘re-inventing the wheel’ is not
necessary, any effort to incorporate or modify existing instruments
in order to fit into different specialties and practice conditions will
be valuable for future development of undergraduate medical
education. The Step2CS is a high stakes CS assessment tool. The
Clinical Skills Review (CSR) is an Interactive Internet based
preparatory site for the United States Medical Licensing Examina-
tion (USMLE) Step 2 Clinical Skills (CS) live exam. CSR offers a
specialized learning environment that is aligned with the rules and
regulations set forth by the official exam provider. We agree that
there should be alignment between undergraduate CS training
with the expected learning outcomes and assessment goals of
these high stake licensing exams. In short, we suggest that
standardization (i.e. uniform use of valid, reliable and aligned CS
measurement instruments) and alignment of undergraduate and
postgraduate communication skills training is necessary in order
to sufficiently meet the requirements of professional practice.
Whilst global standardization might be very challenging, we wish
to highlight the importance of standardization and appropriate use
of statistics as a prerequisite for student outcome comparison
between and across local and national settings [77].

Limitations of this systematic review include the exclusion of
studies published in languages other than English and those not
pertaining to undergraduate medical students, thus it may not be
appropriate to generalize results to assessment in other student
populations and settings. In retrospect, we did not adequately take
into consideration the importance of aligning postgraduate and
undergraduate training and assessment of CS and the use of
frameworks like CanMeds and others to highlight appropriate ‘top
down’ alignment of CS training. Furthermore, despite rigorous
research methods, incomplete retrieval of published literature is
possible. Despite CS being an important competence for students
to master, the assessment of CS continues to be a challenging
endeavor. In the US it is now mandated that medical students and
residents have CS training and the variety and variances in this
training are as numerous as there are programs. Internationally,
there are still medical schools that have not incorporated CS
training in a formal way. Clearly there is work to be done and
reviewing what we know to work well is important, starting with a
clear description of the underlying concepts.

4.2. Conclusion

We demonstrate a clear absence of consensus between
researchers in their interpretation and definition of domains of
CS. Included papers generally failed to satisfactorily identify the
underlying constructs and learning outcomes that were being
assessed. Terminology was not uniformly employed across
included papers.

Furthermore, there was poor consistency with respect to the
use of Likert scales and global ratings scales, despite this issue
having been previously identified [19]. A valid and reliable
nd validity of OSCE checklists used to assess the communication
t Educ Couns (2015), http://dx.doi.org/10.1016/j.pec.2015.06.004
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measurement instrument, such as the Maas-Global (http://bit.ly/
1xQXAnS), is not universally accepted and this paper promotes
calibration of communication skills using this valid and reliable
standard.

4.3. Practice implications

Future research should focus upon the comparison of the
clinical skills stations in our and other institutions using the Maas-
Global as a standard to calibrate existing CS items in each of the
assessment forms, so that measures of CS become interchangeable
and comparable within and between institutions. We suggest that
such calibration could be based upon the Maas-Global.
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