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Abstract
Introduction: The increase number of clinical protocols with different requirements and specificities, the demand
for the quality of the data according to the good clinical practices evidence the need of an instrument capable of
measuring the workload of clinical protocols, and to assist the management of research centers. The object of study
is the instrument entitled the Ontario Protocol Assessment Level, created for measuring the workload of the
research coordinator, focusing on the complexity of clinical protocols in oncology.
Aim: To perform a transcultural adaptation and validation of the instrument in terms of the Portuguese language.
Method: This is a methodological research, whose chosen scenario was the clinical research center of the
Brazilian National Cancer Institute, located in Rio de Janeiro. The subjects were the clinical research coordinators.
The research was approved by the ethics committee, under protocol 120.006.
Results: A significantly high degree of agreement between intra- and inter-observers was established; the
agreement of the committee of specialists (the golden standard) was considered to be excellent (ICC>0.949) in both
research periods (1 and 2); this score demonstrates a high level of validation. The analytical process confirmed that
the tool score did not overestimate nor underestimate the evaluation of the committee of specialists.
Conclusion: The instrument was considered valid and reliable based on the statistical tests performed. It
provides the support required to calculate the workload generated by clinical protocols.

Keywords: Workload; Clinical protocols; Oncology

Introduction
Clinical research in Brazil has seen a significant amount of growth
in the past few years. This is intended to produce information that
could lead to an understanding of the mechanisms related to the
promotion of health, to the prevention of illness and with regard to the
therapy associated with health issues, as these are all essential to
clinical decision-making process [1].
For this reason, it is extremely important to ensure the education of
the professionals involved in the conduction of clinical studies, and the
generation of information. Thus, the construction of indicators is
essential as an instrument to verify the quality of the work, to support
the evaluation of performances, and to determine changes in the
processes used so far [2].
A fundamental part of the team of a research center is the clinical
research coordinator (CRC). This person is responsible for taking care
of all the logistics, so that research undertaken in the center progresses
as described by the research protocols. The CRC is responsible for the
operational support of the tasks related to research projects involving
human beings, fulfilling all the methodological and ethical mandatory
requirements, ending when reliable results are obtained, and
guaranteeing the wellbeing of the subjects of the research engaged in
by center staff [3].
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In a study investigating the role of the CRC, it was observed that in
the Brazilian National Cancer Institute (INCA, in Portuguese), these
professionals performed a higher number of specific tasks when
compared to CRC internationally. In this institution, the role of the
CRC ranges from data collection and administrative support, to the
guidance of service quality based on data management, all of which
results in quality research, leading to professional and institutional
recognition [4].
With regard to the multiple roles the CRC have at INCA, and the
large number of open clinical protocols, the development of indicators
to analyze quality, and the creation of an instrument that enables the
evaluation of coordinators’ workload without compromising the
quality of their data would have a great relevance for the institution.
Based on a review of the literature, the Ontario Institute for Cancer
Research has found a lack of information regarding an understanding
of the complexity of workload in clinical research. In order to solve this
issue, the Institute developed the Ontario Protocol Assessment Level
(OPAL), an instrument capable of measuring clinical protocols
workload, not only based on the number of participants, but also
through an evaluation of the degree of complexity of such protocols
[5].
In view of the lack of any instrument in Brazil that can determine
the workload of CRCs focusing on the complexity of oncology clinical
protocols, this study aimed to create a transcultural adaptation of the
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OPAL instrument, and to verify its validity and reliability at INCA’s
clinical research center.
With this study, the authors intend to contribute to a better
distribution of oncology clinical protocols among the CRCs, helping to
provide reliable data to promote the fulfillment of ethical and
regulatory demands, and to enable the mapping and possible
redirection of workload among the members of the team, which may
include the need to better train the professionals involved.

Materials and Methods
This is a methodological study, aimed at the development, validation
and evaluation of an instrument in terms of its transcultural
adaptation. The study was authorized by the main author of the
instrument, and performed at unit III of INCA (HCIII, in Portuguese),
located in the city of Rio de Janeiro, Brazil. This center is recognized as
a center of excellence in the elaboration and conduct of innovative
oncologic clinical studies.
After reading all the material made available by the author, and the
definition of the necessary items to be used with the instrument that
would be part of the transcultural adaptation, the following stages were
followed, based on the proposals of Guillemin, Bombardier and Beaton
[6]:
(A) Translation – performed by two Portuguese-native translators.
One was informed about the motivation behind the research, while the
other was not informed about the goals. This step generated a synthesis
of the two translated versions which was then used in a back
translation.
(B) Evaluation of the back translation – once the previous step was
complete, the material was translated back again by English-native
translators, both unaware of the propositions of the research, thereby
generating two different back translation versions.
(C) Review by a specialists’ committee – composed of two nurses,
two physicians, and one speech therapist, all bilingual and with
professional experience in oncology and clinical research, the
committee evaluated all the versions of the instrument – the original,
the translation and the back translation, based on the analysis of
semantic, idiomatic, cultural and conceptual equivalences. The
semantic equivalence is related to the adequacy to the meaning of the
words used in terms of vocabulary and grammar; the idiomatic
equivalence is related to the adequacy of colloquial and idiomatic
expressions; the experimental one is related to situations that are not
coherent with the cultural context; and the conceptual view validates
the concept used.
In order to perform this step, the translation reports were sent by
the translators to the specialists’ committee. The specialists were given
a spreadsheet to describe the suggestions with regard to changing
certain items that were under scrutiny. All questions that emerged
during the meetings were answered through teleconferences with the
author of the original instrument. The final product arose through the
consensus of at least 80% of the participants, thus generating the final
version of the instrument.
(D) Pre-test – to test the adapted instrument, 15 fictitious clinical
protocols of different complexities and different numbers of patients,
were created based on existing scenarios. In a meeting with the
specialists’ committee, the final version of the instrument was applied
with the intention of finding workload scores, defined as the golden
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standard, to be achieved in evaluation tests of the psychometric
capacity of the instrument by the clinical team of research coordinators
of the hospital.

Analysis of the instrument
The final version of the instrument was submitted for analysis in
terms of comprehensibility using a sample of the target population,
and submitted to tests aimed at validating the psychometric capacity of
the instrument. In this stage, four nurses CRCs from the HCIII/INCA
were included. These evaluated the reliability (test-retest and interobserver) and validated the content of the instrument.
The reliability of the test-retest process is the capacity of the
instrument to generate the same results when used twice with regard to
the same subjects, with an interval of one or two weeks, and then
comparing the paired results. In this study, it was observed that the
reuse of the OPAL evaluation score instrument in terms of the same
clinical protocol by the same group of professionals, with an interval of
seven to fourteen days between the interviews led to similar results.
The reliability of the inter-observing process relates to the capacity
of the instrument with regard to generating the same results when used
on different subjects. It was evaluated by the simultaneous application
of the instrument by different professionals, all using the OPAL score
results for the same clinical protocol, independently of each other.
The degree of validity is defined as a level at which the data
demonstrate the elements it was designed to measure. In other words,
the results of the measurement correspond to the real state of the
phenomenon being evaluated. It includes the validity of the content,
the construct, and the criterion [7].
The validity of the content relates to the capacity to measure all
aspects of the studied phenomenon. In this analysis, the ruling of the
specialists’ committee members was taken into consideration with
regard to the final version of the instrument.
The validation of the construct is one of the most important aspects
when it comes to evaluating the psychometric characteristics of an
instrument. However, it is also the most complex and hard to identify.
An instrument with a good level of validation in terms of its construct
guarantees the evaluation of a theory or of a hypothesis being
investigated or, in other words, it is related to the ability of the
instrument to confirm the hypothesis under consideration [8]. To
evaluate it, the results of scores generated by the research coordinators
were compared to the values of the scores generated by the specialists’
committee, considered as the golden standard for the process of
validation.
The validity of the criterion is the level by which the measurement is
related to already existing and well-accepted standards. In the case of
this instrument, no previous instrument could be found that could be
compared to it, therefore such an analysis was not attempted in the
present study.

Data analysis
The results of the descriptive analysis were presented in the form of
tables, and expressed by averages, standard deviations, median,
minimum and maximum for all the numeric data created.
The inferential analysis consisted of methods of concordance: the
intra-class correlation coefficient (ICC), attempted to verify if there
was a significant concordance of scores in terms of the different

Volume 8 • Issue 4 • 1000308

Citation:

Sarmento RMB and Silvino ZR (2017) Measuring Workload of Clinical Trials: Transcultural Adaptation and Validation to Portuguese
Language of Ontario Protocol Assessment Level (OPAL). J Clin Res Bioeth 8: 308. doi:10.4172/2155-9627.1000308

Page 3 of 6
observed items, and for which the trust interval used was 95%; while a
graphic analysis based on Bland Altman [9] for the OPAL score. This
developed into the calculation of differences of intra- and interobserver scores against the average result.
The association between the OPAL score and the corresponding
qualitative classification was analyzed by Kruskal-Wallis' ANOVA and
by the Dunn (non-parametric) multiple comparisons test.
The criterion for determining significance was 5%. Statistical analysis
was performed using statistical software SPSS version 20.0.

Ethical aspects
This research was approved by the Committee of Ethics in Research
of INCA, under protocol number 120.006. An informed consent form
was given to all participants in this study. With regard to studies
regarding human beings, all ethical and legal precepts demanded in

Brazil were followed, as described under the Brazilian Ministry of
Health Resolution 466/12 [10]. There are no interest conflict to be
declared.

Results
Table 1 demonstrates the central values and the dispersion of OPAL
score tendencies (in absolute points) of the workload found in the
sample, composed of 15 clinical protocols. These numbers were
analyzed with regard to two occasions (M1 and M2). It is possible to
see that the average and median results are close (reflecting a similar
magnitude), t around 5.5 to 6.0 points; the interquartile amplitude
(IQA) was found to be 50% of the sample, which varied between 4.0
and 8.5 points; while 100% of the sample was found to be between 1.5
and 9.5 points (minimum and maximum).

Observer

Moment

Average

SD

Median

IQA

CRC 1

M1

6

2.2

5.5

4

-

M2

6.2

1.8

5.5

5.5

M1

6

2.2

5.5

M2

6.2

1.9

M1

6

M2

CRC 2

CRC 3

CRC 4

Minimum

Maximum

8.5

1.5

9

-

8.5

3.5

9

4

-

8.5

1.5

9

5.5

5

-

8.5

1.5

9

2.1

5.5

4.5

-

8

3

9.5

6.1

2.1

5.5

5

-

8.5

1.5

9

M1

6

2.1

5.5

4.5

-

8.5

1.5

9

M2

6.2

2.2

5.5

5

-

8.5

1.5

9

6.1

2.1

5.5

5

-

8.5

1.5

9

Golden Standard
Source: Study results, 2014

SD: standard deviation; IQA: interquartile amplitude (1st quarter – 3rd quarter).

Table 1: Descriptive analysis of the Ontario Protocol Assessment Level score for the workload in 15 protocols. Rio de Janeiro, Brazil, 2012.
The intra- and inter-observer reliability was evaluated through the
ICC, which worked on the possibility of a significant agreement
between the two OPAL scores during the two occasions, and also
among the nurses of the specialists’ committee (golden standard).

(ICC=0.987) which is almost perfect, followed by CRC 2 (ICC=0.974)
and CRC 4 (ICC=0.970), and finally, by CRC 1 (ICC=0.934),
expressing, in a general sense, a high reproducibility (reliability) in
terms of this score.

Table 2 demonstrates the ICC, its confidence interval of 95% (CI of
95%), and the descriptive level (p value) for the total OPAL score (in
points) of the intra- and inter-observers analysis.

On the other hand, the inter-observer analysis found that the
concordance compared to the specialists’ committee (the golden
standard) achieved an excellent level (ICC>0.949) during both
occasions M1 and M2, demonstrating a high level of legitimacy
(validity) in terms of the score.

A significantly high intra and inter-observing concordance
(p<0.0001) was observed among all pairs of nurses. In the intraobserver analysis, CRC 3 presented a higher level of concordance
Analysis

Observer

ICC

CI of 95%

Intra-observer M1 x M2

CRC 1 x CRC 1

0.934

0.82

-

0.977

<0.0001

CRC 2 x CRC 2

0.974

0.926

-

0.991

<0.0001

CRC 3 x CRC 3

0.987

0.963

-

0.996

<0.0001

CRC 4 x CRC 4

0.97

0.915

-

0.99

<0.0001
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Intra-observer between M1 Nurse x CRC 1 x Committee
Committee
CRC 2 x Committee

0.993

0.979

-

0.998

<0.0001

0.993

0.979

-

0.998

<0.0001

CRC 3 x Committee

0.989

0.968

-

0.996

<0.0001

CRC 4 x Committee

0.998

0.995

-

0.999

<0.0001

CRC 1 x Committee

0.949

0.86

-

0.983

<0.0001

CRC 2 x Committee

0.981

0.947

-

0.994

<0.0001

CRC 3 x Committee

0.998

0.995

-

0.999

<0.0001

CRC 4 x Committee

0.971

0.919

-

0.99

<0.0001

Source: Study results, 2014
ICC: intraclass correlation coefficient; CI of 95%: confidence interval of 95% for ICC

Table 2: Intra- and inter-observers analysis of the Ontario Protocol Assessment Level score. Rio de Janeiro, Brazil, 2012.
Among the CRC, CRC 1 was the one who presented the lowest level
of concordance with the golden standard (ICC=0.949) with a wider
confidence interval against ICC (CI 95%: 0.860-0.983) during occasion
M2.
Table 3 demonstrates the average, standard deviation and the
inferior and superior limits of the absolute differences in OPAL scores
among nurses (CRC) and the specialists’ committee (the golden
standard), in terms of occasion M1. The limits (inferior and superior)
are the “limits of concordance” according to Bland and Altman [9].
Observer

n

Averagea

SD

IL 95%

-

SL 95%

CRC 1

15

-0.067

0.258

-0.573

-

0.439

CRC 2

15

-0.067

0.258

-0.573

-

0.439

CRC 3

15

-0.067

0.32

-0.694

-

0.56

CRC 4

15

0.033

0.129

-0.286

-

0.22

Averagea: average of differences (golden standard – nurse); SD: standard
deviation of the difference; IL 95%: Inferior Limit of 95% for the difference; SL
95%: Superior Limit of 95% for the difference

Table 3: Average, standard deviation and limits of concordance of
Ontario Protocol Assessment Level score among nurses and the
specialists’ committee (the golden standard) during occasion M1. Rio
de Janeiro, Brazil, 2012.
Table 4 showed that there is a significant association between the
OPAL score and the classification (p=0.012). According to Dunn's
multiple comparison test, at the 5% level, the level of high workload
presented a score significantly higher than the low and medium load
levels. There is no significant difference in the score between low and
medium workload levels. Although there was a significant association,
the score was not enough to discriminate the three classification levels
(subjective evaluation). Probably, for a much larger sample this
relationship can become more consistent.

Source: Study results, 2014

Observer

Classification

n

median

min

max

Pvaluea

Significative diferencesb

Expert Committe

low

5

5

4

8

0,012

Low ≠ High

medium

6

5,5

1,5

6,5

high

4

8,5

8,5

9

Medium ≠ High

Source: Study results, 2014
a

ANOVA de Krukal-Wallis; b Dunn multiple comparison test, at level of 5%

Table 4: Analysis of the OPAL score according to the classification for the specialists’
committee.
Table 5 showed that there is a significant association between the
OPAL score and the classification for all four CRC, except for CRC 2 at
time M2 (p=0.085). Similarly, although there was a significant
association, the score (punctuation) was not enough to discriminate
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the three classification levels (subjective assessment), except for CRC 4
at time M2. We have to consider the very small sample size at each
grade level.
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Observer

Classification

n

median

min

max

p value a

CRC1 M1

low

5

4

4

5,5

0,049

medium

8

6

1,5

9

high

2

8,5

8,5

8,5

low

5

4

3,5

6

medium

7

5,5

5,5

9

high

3

8,5

8,5

8,5

low

5

4

4

5,5

medium

8

6

1,5

9

high

2

8,5

8,5

8,5

low

5

5

4

5,5

medium

7

6,5

3

9

high

3

8,5

5,5

8,5

low

4

4,3

4

5,5

medium

7

5,5

1,5

8

high

4

8,5

7,5

9,5

low

3

4

4

5

medium

7

5,5

1,5

8

high

5

8,5

5,5

9

low

5

4

1,5

5,5

medium

9

6,5

5,5

8,5

high

1

9

9

9

low

4

4

1,5

5

medium

5

5,5

5,5

5,5

medium ≠ high

high

6

8,5

8

9

medium ≠ high

CRC1 M2

CRC2 M1

CRC2 M2

CRC3 M1

CRC3 M2

CRC4 M1

CRC4 M2

Significative diferences b

low ≠ high

0,022
low ≠ high

0,049
low ≠ high

0,085

0,009

low ≠ high
medium ≠ high

0,015

low ≠ high
medium ≠ high

0,008
low ≠ medium

0,001

low ≠ high

Source: Study results, 2014
a ANOVA

de Krukal-Wallis; b Dunn multiple comparison test, at level of 5%

Table 5: Analysis of CRC scores' on different moments.
After the use of the graphic analysis developed by Bland Altman,
during M1 (chosen due to the results of the analysis of ICC being
similar to the ones found in M2), it was seen that the nurses presented
straight limits of concordance (with a maximum of 1.25 points of
amplitude), which demonstrates a high level of reliability if compared
to the specialists’ committee; no systematic behavior is seen in the
differences in the measurements observed as described in average
values or, in other words, a random distribution of the differences of
the general average (lack of bias) and also, that the averages of the
differences are near zero. This shows that the OPAL score on occasion
M1 do not overestimate nor underestimate the evaluation of the
specialists’ committee.
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It was also seen that CRC 4 presented a higher level of concordance,
because his interval was the narrowest (-0.286 to 0.220) if compared to
all the other observers.

Discussion
The importance of measuring the workload has emerged in clinical
research centers. This load has increased both due to the need to
achieve internationally recognized quality standards, and to the need
to evaluate the costs generated in the carrying out of clinical studies
and other spending on the part of the team involved in such studies
[11-13].
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The increasing complexity of treatments nowadays as found in
clinical studies, their elevated cost, the emphasis on a more effective
use of resources, the adherence to standards of good clinical practice,
and the rise in demand for guaranteeing the quality of the data
gathered, are all seen as the factors that increasingly generate workload
in research centers [11,14-17].
When not focusing on these issues, the result is the use of
methodologies that have not been approved, or even the use of simple
estimates to calculate the workload, leading, in some cases, to nonrealistic expectancies, excessive workload, and an inefficient use of
available resources.
In this context, and due to the lack of any discussion in the scientific
literature, and the absence of tools that could even consider the
complexity related to the development of clinical studies, this paper
proposes the transcultural adaptation and validation of OPAL, an
instrument that is capable of determining the workload of clinical
protocols, and which has already been validated in Canada.
After the development of all the stages of the transcultural
adaptation of OPAL, and evaluating the methodological process used,
it was seen that the discussions with the author of the original
instrument and the specialists’ committee were essential to achieve a
coherent instrument for use in the Brazilian context that was suitable
for the demands and specificities of the studied scenario.
With the transcultural adaptation, it was possible to identify points
of divergence between Canadian and Brazilian realities. These were
overcome with the insertion or removal of items that were seen as local
characteristics in terms of the performance of clinical studies.
From the statistical tests performed, comparing the results given by
different CRC, using the adapted OPAL instrument, and the specialists’
committee, during both occasions, it was seen that there was a high
level of concordance, thus leading us to declare confidence in the
validation and the reliability of the adapted instrument.

Conclusion
In conclusion, the adapted OPAL does match the needs of users
when it comes to calculating the workload generated by clinical
protocols. However, it is important that the instrument is used
consistently, and that the professionals responsible for distributing the
protocols among the team, evaluate other factors that can influence the
work of the clinical research coordinator.
There is an expectation to use the instrument at the HCIII in all
studies happening in the research center, and periodic evaluations of
these studies are already in place. For such an exercise, there will be
created a commission to evaluate the studies, and a channel for open
communication with the author of the original instrument will be
developed. This will be done in order to assist professionals that use the
instrument to resolve any doubts, and to permit them to be more
coherent in terms of their assumptions regarding OPAL.
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