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Introduction

Results: The final version of Brazilian Portuguese modified Bristol Stool Form Scale for children
were evidently reproducible, since almost complete agreement (k>0,8) was obtained among
the translated descriptions and illustrations of the stool types, both among the children and
the group of specialists. The Brazilian Portuguese modified Bristol Stool Form Scale for children
was shown to be reliable in providing very similar results for the same respondents at different
times and for different examiners.

Conclusion: The Brazilian Portuguese modified Bristol Stool Form Scale for children is repro-
ducible; it can be applied in clinical practice and in scientific research in Brazil.

© 2018 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Traducdo para o portugués (Brasil), adaptacao transcultural e avaliacdo da
reprodutibilidade da Escala de Bristol para Consisténcia de Fezes modificada para
criancas

Resumo

Objetivo: Traduzir e adaptar culturalmente a Escala de Bristol para Consisténcia de Fezes
modificada para criancas para o portugués (Brasil) e avaliar a reprodutibilidade da versao
traduzida.

Métodos: O estagio de traducao e adaptacao intercultural foi feito de acordo com uma
metodologia internacionalmente aceita, incluiu a traducao, retrotraducéo e aplicacédo de pré-
teste da versao traduzida a uma amostra de 74 criancas para avaliar o nivel de entendimento.
A avaliacdo da reprodutibilidade da escala traduzida foi feita com a aplicacdo da versao final
da Escala de Bristol para Consisténcia de Fezes modificada em portugués (Brasil) para criancas
a uma amostra de 64 criangas e 25 profissionais de salde, que tiveram de correlacionar uma
descricao aleatoriamente selecionada da escala traduzida com a ilustracdo representativa cor-
respondente do tipo de fezes.

Resultados: A versao final da Escala de Bristol para Consisténcia de Fezes modificada para
criancas em portugués (Brasil) foi comprovadamente reproduzivel, pois foi obtida quase uma
concordancia total (k > 0,8) entre as descricdes e ilustracdes traduzidas dos tipos de fezes,
entre as criancas e o grupo de especialistas. A Escala de Bristol para Consisténcia de Fezes
modificada para criancas em portugués (Brasil) mostrou-se confiavel em proporcionar resultados
muito semelhantes para os mesmos entrevistados em diferentes momentos e para diferentes
examinadores.

Conclusdo: A Escala de Bristol para Consisténcia de Fezes modificada para criancas em por-
tugués (Brasil) é reproduzivel e pode ser aplicada na pratica clinica e em pesquisa cientifica no
Brasil.

© 2018 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda. Este é um artigo
Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.
0/).

depictions of each stool type. The use of this scale has been
validated in the United States for children aged 6-8 years,

Characterizing stool consistency is of fundamental impor-
tance for diagnosis, therapeutic monitoring, and scientific
research on intestinal diseases.”? The use of graphic scales
is an effective tool during this workup.3-® The Bristol scale
for stool consistency (Bristol Stool Form Scale [BSFS]) was
developed and validated in the city of Bristol, United King-
dom, about two decades ago.”""" This scale is composed
of pictures representing seven stool types, associated with
accurate descriptions of their shape and consistency, using
recognizable illustrations.”" In adults, the use of the BSFS
to determine stool consistency is well established in clinical
practice, epidemiological studies, and clinical trials.""-"3
The BSFS for children (mBSFS-C) was recently modified.*
This scale proposed reducing the number of stool types
from seven to five, and adapting the language used in the
descriptions to allow children to fully understand the

when the descriptions are read aloud, and for those aged
over 8 years, who read the descriptions themselves.>

These two scales were created and have been validated in
the English language. However, to allow their use in clinical
practice and in scientific research in countries with other
official languages, the translation and cultural adaptation is
fundamental.®'#-'® To achieve this, the process must follow
internationally accepted standards, i.e., the items must not
only be translated properly from a linguistic point of view,
but must also be culturally adapted, while maintaining the
validity of the original instrument.'>

In Brazil, the BSFS has been translated and cross-
culturally adapted for Brazilian Portuguese for adult
populations (>18 years).® However, the mBSFS-C still has
not undergone this process, to allow its application in the
Brazilian pediatric population. Thus, the authors decided
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to undertake the translation and cultural adaptation of the
mBSFS-C into Brazilian Portuguese and to evaluate the repro-
ducibility of the translated version.

Methods

This was a single-center study, conducted at the Botucatu
Medical School, Sao Paulo State University (UNESP), Sao
Paulo, Brazil, between June 2015 and July 2017. The study
included 138 children aged between 6 and 18 years who
had no cognitive impairment and who were being treated at
the General Pediatric Outpatients Clinic due to other health
problems, not related to intestinal complaints. A group of
25 healthcare professionals, composed of physicians and
nurses with experience in the areas of gastroenterology
and pediatrics, have participated during the reproducibil-
ity assessment stage. Participants and/or their guardians
were informed of the purpose of the research and signed
a term of free, informed consent. This study was approved
by the local Research Ethics Committee, under protocol No.
28104614.8.0000.5411.

Stage 1: Translation and cross-cultural adaptation

To ensure the quality of the adaptation process, the scale
was translated and adapted according to an internationally
accepted and recommended methodology, consisting of six
phases.® 418

Phase 1: Translation into Brazilian portuguese

Two independent translations of the mBSFS-C were made by
two bilingual translators whose mother language is Brazilian
Portuguese.

Phase 2: Producing a synthesized forward translation

A meeting was held between the two translators who par-
ticipated in Phase 1 and a team of specialists, composed
of professionals with experience in child healthcare (two
doctors, one nurse, one psychologist, and one nutrition-
ist), and a university professor with extensive experience
in cross-cultural adaptation of health assessment tools. A
synthesized forward translation was produced based on the
evaluation, reflection, and discussion of this group of pro-
fessionals.

Phase 3: Back-translation

The synthesized translation was then back-translated into
English, independently, by two bilingual translators whose
mother language is English; these translators did not partic-
ipate in the first phase and are not healthcare professionals.
These translators were not informed of the concepts
explored by the instrument, and both translations were
made without prior knowledge of the original version of the
scale.

Phase 4: Preparing the pre-final version of the translated
scale

The pre-final version of the translated scale was produced
after joint discussion and assessment between the four
translators and the team of specialists. At this stage, the
back-translations were compared with the original version of
the mBSFS-C and all four forward-translated versions were
analyzed, edited, and consolidated in the joint development
of the pre-final version of the Brazilian Portuguese scale.

Phase 5: Pretest and evaluation of the degree of
understanding

The pretest was applied to a sample of 74 children (21
aged 6-8 years and 53 aged 8-18 years). A five-point verbal
numerical scale was applied to assess the degree of under-
standing of the translated version of the mBSFS-C as a whole
and each of its components, in reference to the translated
descriptions of each of the five stool types. The guiding ques-
tion for evaluating the translated scale as a whole was ‘‘Did
you understand what was asked and the differences between
these types of stools?’’ and, for evaluating each of the indi-
vidual items of the scale, ‘Do you understand what this type
of stool is?’’ The minimum value was 0 (*‘I don’t understand
anything’’) and the maximum was 5 (‘‘l understand perfectly
and have no doubts’’). Values less than 3 were considered to
indicate insufficient understanding.”"® In conformity with
the validation conducted in the United States, the trans-
lated scale descriptions were read aloud to the group of
children aged 6-8 years, while the group of children over 8
years read the descriptions by themselves.?

Phase 6: Evaluating the results and producing the final
version

This phase consisted of analyzing the results obtained in
the pretest by the team of specialists and making minor
modifications to the pre-final version based on difficulties
in understanding observed in the population evaluated, in
order to produce the final version of the Brazilian Portuguese
mBSFS-C (Fig. 1).

Stage 2: Reproducibility assessment of the
translated scale

This stage was conducted by five different examiners, all
doctors, working in the area of pediatrics. The participants
in this stage were 64 children (28 aged 6-8 years, and 36 over
8 years), and a group of 25 health care professionals with
expertise in the areas of gastroenterology and pediatrics.
The scale’s descriptions were only read aloud to children
aged between the ages of 6 and 8 years.®

Instrument reproducibility was investigated by applying
the final version of Brazilian Portuguese mBSFS-C for the
64 children and for the 25 health professionals, who were
asked to correlate a randomly selected description from the
translated scale with the corresponding representative illus-
tration of the stool type. With this test, it was possible to
compare the correlations obtained by the group of children
with those obtained by health care professionals group.

Furthermore, the authors evaluated the potential influ-
ence of scale interpretation by different individuals
(inter-observer reliability), by the same individual in
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Figure 1

different moments (intra-observer reliability), by different
examiners (inter-examiners reliability), and by the same
examiner in different moments (intra-examiner reliability).

To evaluate inter-observer reliability, a test was elab-
orated in which each of the five examiners applied the
scale, with each asking five different children to correlate a
randomly selected description and the corresponding repre-
sentative illustration of the stool type; 25 of the 64 children
participated, ten aged 6-8 years and 15 aged over 8 years.
To evaluate intra-observer reliability, one of these examin-
ers applied the scale five times to the same child, requesting
that they correlate a randomly selected description with the
corresponding representative illustration of the stool type,
at 60-min intervals; ten of the 64 children participated, five
aged 6-8 years and five over 8 years. Inter-examiner reliabil-
ity was assessed by a test in which five different examiners
asked the question ‘*Which of these types of stool is most
like yours most of the time’’ to the same child, at 60-min
intervals; 11 of the 64 children participated, five aged 6-8
years and six aged over 8 years. To evaluate intra-examiner
reliability, an examiner posed this same question five times
to the same child, at 60-min intervals; ten of the 64 children
participated, five aged 6-8 years and five aged over 8 years.

Statistical analysis

The reproducibility of the translated scale was assessed by
the agreement between the randomly selected translated
descriptions and the corresponding illustrations of the stool
types. The sample size was estimated in 73 agreement tests,
which considered the expected discriminant capacity of the
scale of 95%,* with 95% confidence interval and 5% error. The
agreement values were determined by Kappa with quadratic
weights (Fleiss-Cohen), considering the ordinal character of
the mBSFS-C. The tests conducted to evaluate the reliabil-
ity of the translated scale in different times or occasions
were analyzed by percentage rates of agreement between
the descriptions and illustrations of the stool types and
among the responses given by children when asked on more
than one occasion. The influence of age in these scenarios
was determined using a simple logistic regression model. To
assess inter-examiner reliability, Cohen’s kappa index was
used to determine the agreement between the children’s
responses with different examiners, as this is a dichotomous
variable. Comparative analyses between two groups were
performed using Fisher’s exact test for categorical variables

Final version of the Brazilian Portuguese mBSFS-C.

and Mann-Whitney test for numerical variables with abnor-
mal distribution. The level of significance considered was
5%, and the analyses were performed using SPSS software
(IBM SPSS Statistics for Windows, Version 22.0. NY, USA).

Results

Stage 1: Translation and cross-cultural adaptation

The synthesized forward-translation was based on the two
previous translations of the scale from the source language
to the target language, Brazilian Portuguese, followed by
the assessment, reflection and discussion of the team of spe-
cialists, together with the Phase 1 bilingual translators. This
version was independently back-translated into the source
language of the questionnaire by two translators who did not
participate in the first phase and who are not healthcare
professionals. These translators are native English speak-
ers who were not informed of the concepts explored by the
instrument. The pre-final version was created following the
assessment and discussion of the team of specialists, in con-
junction with the four translators involved. At this stage, the
back-translations were compared with the original version of
the scale. The purpose of the team was to consolidate the
translated versions and create the pre-final version of the
Brazilian Portuguese mBSFS-C, having reviewed all transla-
tions to reach a consensus on any disagreement observed.

This pre-final version was assessed by a pretest (Table 1).
The translated descriptions achieved a maximum of 15% of
the values considered to indicate insufficient understand-
ing, with median values of understanding higher than 3.00
obtained on the numerical verbal scale. No significant dif-
ferences were observed when comparing the two age groups
regarding the values of understanding obtained for the
translated pre-final version and each of its descriptions.
These results were discussed at a subsequent meeting of
the team of specialists, when certain items that continued
to present comprehension difficulties among the population
tested were reviewed. The final version of the Brazilian Por-
tuguese mBSFS-C is shown in Fig. 1.

Stage 2: Reproducibility assessment of the
translated scale

Agreements between randomly selected descriptions from
the translated scale and corresponding representative
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Table 1  Pretest results: degree of understanding of the translated version of the mBSFS-C as a whole and each of its components,
in reference to the translated descriptions of each of the five stool types.
6-7 years (n=21) >8 years (n=53) p°

% Of individuals with Median® % Of individuals with Median®

insufficient understanding insufficient understanding
Pre-final version 10% 5 (1-5) 0% 5 (3-5) 0.52
Description 1 15% 5 (1-5) 11% 4 (1-5) 0.83
Description 2 15% 4 (1-5) 11% 4 (1-5) 0.85
Description 3 5% 5 (2-5) 7.5% 5 (1-5) 0.98
Description 4 15% 4 (1-5) 15% 4 (1-5) 0.61
Description 5 5% 5 (2-5) 5.6% 5 (1-5) 0.91

@ Median (min/max) values based on the results obtained through the application of the numerical verbal scale.

b p-Value on the Mann-Whitney test.

Table 2 Number of agreements between randomly selected descriptions from the translated scale and illustrations of the stool

types: children’s responses.?

Randomly selected descriptions

Illustrations of the stool types

Type 1 Type 2 Type 3 Type 4 Type 5
Description 1 15 2 0 0 0
Description 2 1 12 0 3 0
Description 3 0 1 16 0 0
Description 4 0 0 2 14 5
Description 5 0 0 0 0 16

@ n=87 agreements, determined by 64 children.

Table 3
types: healthcare professionals’ responses.?

Number of agreements between randomly selected descriptions from the translated scale and illustrations of the stool

Randomly selected descriptions

Illustrations of the stool types

Type 1 Type 2 Type 3 Type 4 Type 5
Description 1 7 0 0 0 0
Description 2 0 6 0 0 0
Description 3 0 0 4 0 0
Description 4 0 0 0 3 0
Description 5 0 0 0 1 4

a8 n=25 agreements, determined by 25 health professionals.

illustrations of the stool types, as determined by children
and health professionals, are presented in Tables 2 and 3.
Almost complete agreement (k>0.8)*° was observed for
both the children (k=0.933) and the healthcare profes-
sionals (k=0.990). The descriptors that presented the least
number of errors in the correspondences performed by the
children were types 1 (two errors), 3 (one errors), and 5 (no
errors). Stratification according to age group showed that
significant values of agreement were achieved by children
aged between 6 and 8 years (k=0.950), and those aged over
8 years (k=0.975).

When assessing the reliability among the observers, it
was observed that, on average, 88% (95% Cl=69-100%)
of the children correctly matched the randomly selected
translated description to the corresponding representative
illustration of the stool type, when applied by the same

examiner. A simple logistic regression model showed no sig-
nificant association between the child’s age and the chance
of error in matching the translated descriptions and stool
types (OR=1.31, 95% Cl=0.86-1.99; p=0.200).

The test conducted to assess intra-observer reliability
showed that 80% of the children correctly matched the
translated descriptions to the corresponding representative
illustration of the stool type in at least four out of five appli-
cations performed by the same examiner for the same child,
at 60-min intervals. Half of the children correctly matched
the items in all five applications. In this test, no significant
association was observed between the child’s age and the
chance of correctly matching the translated descriptions and
stool types (OR=0.47, 95% Cl=0.15-1.51; p=0.206).

In the test conducted to assess inter-examiner reliability
(Table 4), agreement was at least substantial (0.60-0.79)%°
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Table 4 Inter-examiner reliability: agreement between the children’s responses to the questions asked by five different
examiners.

Comparison between the responses % Of agreement Kappa index p?

obtained by different examiners

E1-E2 91 0.89 <0.001
E1-E3 91 0.89 <0.001
E1-E4 82 0.74 <0.001
E1-E5 82 0.74 <0.001
E2-E3 100 1.00 <0.001
E2-E4 91 0.89 <0.001
E2-E5 91 0.89 <0.001
E3-E4 91 0.89 <0.001
E3-E5 91 0.89 <0.001
E4-E5 100 1.00 <0.001

E1, Examiner 1; E2, Examiner 2; E3, Examiner 3; E4, Examiner 4; E5, Examiner 5.

a p-value on kappa index.

among the children’s responses to the questions asked by
five different examiners; the children were asked to point to
the most common stool type they evacuated after seeing the
illustrations and interpreting the translated descriptions.
Comparing the percentage of perfect agreement (100%
agreement) among the responses obtained by five exam-
iners, no statistically significant differences were verified
between the group of children over 8 years and the group
aged 6-8 years (66% vs. 100%, p=0.454, by Fisher’s exact
test).

The test used to assess intra-examiner reliability showed
variation in the response in three of the ten children
(30%, 95% Cl=1.5-58%) who indicated the most common
stool type they evacuated, after seeing the illustrations
and interpreting the translated descriptions five times for
the same examiner, at 60-min intervals. In these three
cases of variation in the response, the maximum varia-
tion was between two stool types (types 2 and 4 twice,
and types 1 and 3, once). The simple logistic regression
model showed no significant association between the child’s
age and the chance of variation in the responses obtained
by the same examiner (OR=0.47, 95% Cl=0.15-1.51;
p=0.206).

Discussion

The present study was the first to translate and cross-
culturally adapt the mBSFS-C into a language other than
English and to evaluate the reproducibility of this translated
version. The translation and cultural adaptation are key
steps.® In addition to language, cultural aspects considerably
influence the understanding of an instrument; therefore, the
cultural adaptation of the original components is required.'
The sequential phases of translation, back-translation, and
the meetings between the translators and the team of spe-
cialists led to the development of descriptions adapted to
the understanding of Brazilian children. For example, the
food items ‘‘nuts’’ and ‘‘sausage’’ do not form part of the
daily lives of the majority of Brazilian children and therefore
were adapted to ‘‘marbles’’ and ‘‘banana’’, respectively.
The satisfactory values of understanding achieved during
the pretest applications of the translated mBSFS-C among

children in both age groups indicate that the trans-
lated scale has been properly adapted to Brazilian
culture.

The Brazilian Portuguese mBSFS-C was evidently repro-
ducible, since almost complete agreement was obtained
among the translated descriptions and illustrations of the
stool types, both among the children and the group of spe-
cialists from the fields of gastroenterology and pediatrics.
All the stool types showed percentages of correct matches
considered appropriate. This was true for children aged
6-8 years and those over 8 years. As in the original study
of mBSFS-C,> the types of stool with the highest percent-
age of correct responses were types 1, 3, and 5. Although
types 2 and 4 presented a greater number of disagreements,
the majority of children who had these randomly selected
descriptors were able to correlate them appropriately. The
authors believe that this finding can be explained by the
ordinal character of the scale, justifying the greater easiness
in identifying extremes and greater difficulty in identifying
intervals.

Moreover, the Brazilian Portuguese mBSFS-C produced
very similar results for the same respondents at different
times, characterizing stability, and for different examin-
ers, characterizing equivalence, which constitute the two
axes of external reliability.?' The present results are simi-
lar to those reported in the original validation study of the
mBSFS-C,> which obtained values of intra-class correlation
coefficient greater than 0.70 for inter-observer reliability
in the correlations made by children between stool pho-
tographs and the descriptors of the scale.

The tests for reliability focused on the examiner
(between different examiners and between the same exam-
iner at different times) were based on clinical application
of the scale, and asked the children point to the most
common type of stool they evacuated. In these scenar-
ios, the way the examiner asks the question can influence
the results obtained; however, the children’s responses
were consistent. Internal reliability was not tested because
the instrument is a scale, rather than a questionnaire
with numerous questions.?’ The reliability of the trans-
lated scale was maintained regardless of the children’s
age.
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Two main limitations of this study must be highlighted.
The first is that it was conducted in a single center, which
limits the generalizations and may bring strong bias related
to the social, economic, and cultural background of the
sample. The second limitation is related to the fact that
children who participated in the study were waiting for
consultation in the general pediatrics outpatient clinic. For
this reason, the time interval for applying tests to the same
individual had to be limited to 60 min. However, although
this time interval can be considered limited, it can be
emphasized that it was the same in all situations analyzed,
minimizing potentially related memory bias.

Thus, the translation and adaptation of the mBSFS-C for
Brazilian Portuguese is reliable for use when reading the
descriptions for children aged between 6 and 8 years, and
without assistance for children over 8 years old. The authors
hope this version will be useful both in clinical practice and
in scientific research in Brazil.

Funding

Fundagdo de Amparo a Pesquisa do Estado de Sao Paulo -
FAPESP. Processos n° 2014/04271-1 e 2015/03649-3.

Conflicts of interest
The authors declare no conflicts of interest.

References

1. Saad RJ, Rao SS, Koch KL, Kuo B, Parkman HP, McCallum RW,
et al. Do stool form and frequency correlate with whole-gut
and colonic transit? Results from a multicenter study in con-
stipated individuals and healthy controls. Am J Gastroenterol.
2010;105:403-11.

2. Russo M, Martinelli M, Sciorio E, Botta C, Miele E, Vallone
G, et al. Stool consistency, but not frequency, correlates
with total gastrointestinal transit time in children. J Pediatr.
2012;162:1188-92.

3. Perez MM, Martinez AB. The Bristol scale - a useful system to
assess stool form? Rev Esp Enferm Dig. 2009;101:305-11.

4. Chumpitazi BP, Lane MM, Czyzewski DI, Weidler EM, Swank PR,
Shulman RJ. Creation and initial evaluation of a stool form scale
for children. J Pediatr. 2010;157:594-7.

5. Lane MM, Czyzewski DI, Chumpitazi BP, Shulman RJ. Reliability
and validity of a modified Bristol Stool Form Scale for children.
J Pediatr. 2011;159:437-41.

6.

Martinez AP, de Azevedo GR. The Bristol Stool Form Scale: its
translation to Portuguese, cultural adaptation and validation.
Rev Lat Am Enferm. 2012;20:583-9.

. Heaton KW, Radvan J, Cripps H, Mountford RA, Braddon

FE, Hughes AO. Defecation frequency and timing, and stool
form in the general population: a prospective study. Gut.
1992;33:818-24.

. Riegler G, Esposito |. Bristol scale stool form. A still valid help

in medical practice and clinical research. Tech Coloproctol.
2001;5:163-4.

. Probert CJ, Emmett PM, Heaton KW. Intestinal transit time in

the population calculated from self made observations of defe-
cation. J Epidemiol Commun Health. 1993;47:331-3.

. Heaton KW, O’Donnell LJ. An office guide to whole-gut transit

time Patients’ recollection of their stool form. J Clin Gastroen-
terol. 1994;19:28-30.

. Lewis SJ, Heaton KW. Stool form scale as a useful guide

to intestinal transit time. Scand J Gastroenterol. 1997;32:
920-4.

. Simren M, Palsson OS, Whitehead WE. Update on Rome IV crite-

ria for colorectal disorders: implications for clinical practice.
Curr Gastroenterol Rep. 2017;19:15.

. Malhotra A, Shah N, Depasquale J, Baddoura W, Spira R, Rec-

tor T. Use of Bristol Stool Form Scale to predict the adequacy
of bowel preparation - a prospective study. Colorectal Dis.
2016;18:200-4.

. Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation

of health-related quality of life measures: literature review and
proposed guidelines. J Clin Epidemiol. 1993;46:1417-32.

. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines

for the process of cross-cultural adaptation of self-report meas-
ures. Spine. 2000;25:3186-91.

. Ferreira L, Neves AN, Campana MB, Tavares MC. Guia da

AAOS/IWH: sugestoes para adaptacao transcultural de escalas.
Aval Psicol. 2014;13:457-61.

. Silva FC, Thuler LC. Cross-cultural adaptation and translation of

two pain assessment tools in children and adolescents. J Pediatr
(Rio J). 2008;84:344-9.

. Pellegrino LA, Ortolan EV, Magalhaes CS, Viana AA, Narayanan

UG. Brazilian Portuguese translation and cross-cultural adap-
tation of the ‘‘Caregiver Priorities and Child Health Index of
Life with Disabilities’’ (CPCHILD) questionnaire. BMC Pediatr.
2014;1:14-30.

. Grassi-Oliveira R, Stein LM, Pezzi JC. Traducao e validacao de

contelido da versdo em portugués do Childhood Trauma Ques-
tionnaire. Rev Saude Publica. 2006;40:249-55.

. Sim J, Wright CC. The kappa statistic in reliability studies:

use, interpretation, and sample size requirements. Phys Ther.
2005;85:257-68.

. Davis DW. Validity and reliability: part |. Neonatal Netw.

2004;23:54-6.


http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0110
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0115
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0120
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0125
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0130
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0135
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0140
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0145
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0150
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0155
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0160
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0165
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0170
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0175
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0180
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0185
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0190
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0195
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0200
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0205
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210
http://refhub.elsevier.com/S0021-7557(17)31151-8/sbref0210

	Brazilian Portuguese translation, cross-cultural adaptation and reproducibility assessment of the modified Bristol Stool F...
	Introduction
	Methods
	Stage 1: Translation and cross-cultural adaptation
	Phase 1: Translation into Brazilian portuguese
	Phase 2: Producing a synthesized forward translation
	Phase 3: Back-translation
	Phase 4: Preparing the pre-final version of the translated scale
	Phase 5: Pretest and evaluation of the degree of understanding
	Phase 6: Evaluating the results and producing the final version

	Stage 2: Reproducibility assessment of the translated scale
	Statistical analysis

	Results
	Stage 1: Translation and cross-cultural adaptation
	Stage 2: Reproducibility assessment of the translated scale

	Discussion
	Funding
	Conflicts of interest
	References


