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Abstract

Objective: To estimate how reliably and validly can medical students encode reasons for encounter
and diagnoses using the International Classification of Primary Care, revised 2™ edition (ICPC-2-R).
Methods: For every encounter they supervised during an entire semester, three family and community
physician teachers entered the reasons for encounter and diagnoses in free text into a form. Two of
four medical students and one teacher encoded each reason for encounter or diagnosis using the
ICPC-2-R. In the beginning of the study, two three-hour workshops were held, until the teachers
were confident the students were ready for the encoding. After all the reasons for encounter and the
diagnoses had been independently encoded, the seven encoders resolved the definitive codes by
consensus. We defined reliability as agreement between students and validity as their agreement
with the definitive codes, and used Gwet’s AC, to estimate this agreement. Results: After exclusion of
encounters encoded before the last workshop, the sample consisted of 149 consecutive encounters,
comprising 262 reasons for encounter and 226 diagnoses. The encoding had moderate to substantial
reliability (AC,, 0.805;95% Cl, 0.767-0.843) and substantial validity (AC, 0.864; 95% Cl, 0.833-0.891).
Conclusion: Medical students can encode reasons for encounter and diagnoses with the ICPC-2-R
if they are adequately trained.
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ICPC-2-R encoding by medical students

Resumo

Objetivo: Estimar a confiabilidade e a validade da codificagdo de motivos de consulta e problemas por estudantes utilizando a Classificagao
Internacional da Atengdo Primaria, 22 edi¢cdo (CIAP-2). Métodos: Para cada encontro supervisionado durante todo um semestre, trés professores
médicos de familia e comunidade registraram os motivos de consulta e problemas em um questionario usando texto livre. Dois de quatro estudantes
de medicina e um professor codificaram cada motivo de consulta ou problema usando a CIAP-2. No comego do estudo, houve duas seg¢des
de padronizagdo com trés horas de duracgéo, até os professores julgarem que os estudantes estavam prontos para a codificacéo. Apés todos
os motivos de consulta e problemas terem sido codificados independentemente, os sete codificadores resolveram os cédigos definitivos por
consenso. Definiu-se confiabilidade como concordéancia entre estudantes, e validade como a concordancia destes com os codigos definitivos; essa
concordancia foi estimada com o AC, de Gwet. Resultados: Apés a exclusédo dos encontros codificados antes da Ultima sess&o de padronizagéo,
a amostra consistiu em 149 encontros consecutivos, somando 262 motivos de consulta e 226 problemas. A codificagdo teve confiabilidade
moderada a substancial (AC, 0,805; IC 95% 0,767-0,843) e validade substancial (AC, 0,864; IC 95% 0,833-0,891). Concluséo: Estudantes de
medicina podem codificar motivos de consulta e problemas com a CIAP-2 se forem adequadamente treinados.

Palavras-chave: Atencédo Primaria a Saude/classificagio; Variagdes Dependentes do Observador; Reprodutibilidade dos Testes; Educacéo de
Graduagao em Medicina; Estagio Clinico

Resumen

Objetivo: Estimar la confiabilidad y la validez de la codificacion de motivos de consulta y problemas de salud por estudiantes utilizando la Clasificacion
Internacional de Atencién Primaria, 22 edicion (CIAP-2). Métodos: Para cada encuentro supervisado durante todo un semestre, tres profesores
médicos de familia y comunidad registraron los motivos de consulta y los problemas de salud en un formulario usando texto libre. Dos de cuatro
estudiantes de medicina y un profesor codificaron cada motivo de consulta o problema de salud utilizando la CIAP-2. En el comienzo del estudio,
se llevaron a cabo dos sesiones de estandarizacién de tres horas, hasta que los profesores estuvieron seguros de que los estudiantes estaban
listos para la codificacion. Después de que todos los motivos de consulta y problemas de salud fueran codificados independientemente, los siete
codificadores resolvieron los cddigos definitivos por consenso. Se definié confiabilidad como concordancia entre los estudiantes y validez como
la concordancia de éstos con los cédigos definitivos; se estimé esta concordancia con el AC, de Gwet. Resultados: Después de la exclusion de
los encuentros codificados antes de la ultima sesion de estandarizacion, la muestra consistié en 149 encuentros consecutivos, que comprendian
262 motivos de consulta y 226 problemas de salud. La codificacion tuvo una confiabilidad moderada a sustancial (AC, 0,805; IC 95% 0,767-0,843)
y validez sustancial (AC, 0,864; IC 95% 0,833-0,891). Conclusién: Los estudiantes de medicina pueden codificar los motivos de consulta y los
problemas de salud con la CIAP-2 si fueran adecuadamente capacitados.

Palabras clave: Atencion Primaria de Salud/clasificacion; Variaciones Dependientes del Observador; Reproducibilidad de Resultados; Educacién
de Pregrado en Medicina; Practicas Clinicas

Introduction

A member of the Word Health Organization’s family of international classifications, the International
Classification for Primary Care (ICPC) was designed to address the needs of family practice. Its rubrics
were chosen to include only common reasons for encounter and diagnoses, occurring at least once per
thousand patients-year. Furthermore, it allows for the description of morbidity in terms of episodes of care,
as well as in terms of encounters. "2

The ICPC is a biaxial classification system, with rubrics consisting of a one-letter code for the chapter
followed by a two-digit numeric code which is part of a component. The chapters indicate the localization in
a body system or as general, psychological or social, and the components indicate the code as a symptom
or complaint (component 1), procedure (components 2-6) or diagnosis (component 7). While localization
takes precedence over etiology in the chapters, the diagnosis component has etiological sub-components:
infection, neoplasm, injury, congenital and other diagnoses.?®

Although the reproducibility of ICPC encoding by medical doctors has been studied,®*? less is known
about the reliability of the encoding by medical students. Medical students might need to use the ICPC
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during their clinical clerkship or internship in primary care, either to quantitatively report their activity to
the medical school or to comply with the service routines (e. g. because of adoption in Brazil's public
health system).®

Our objective was to estimate how reliably and validly can medical students encode reasons for
encounter and diagnoses using the revised 2" edition of the ICPC (ICPC-2-R).

Methods

The Vila Velha University (Universidade Vila Velha — UVV) Medical School is located in Vila Velha, one
of the main municipalities of the Espirito Santo state, in Brazil. Following a guideline from the Brazilian Society
of Family and Community Physicians (Sociedade Brasileira de Medicina de Familia e Comunicade — SBMFC)
and the Brazilian Association for Medical Education (Associagéo Brasileira de Educagdo Médica— ABEM),"°
UVV medical students participate in a Learning, Services and Community Interaction Program (Programa de
Interagdo Servigo, Ensino e Comunidade — PISEC) during the four years before internship (which comprises
the latter two years). The PISEC consists of practical activities in a primary care setting, beginning with an
emphasis on territory and community in the two first years (PISEC 1 through 4) and focusing on family and
clinical aspects of health in the next two years (PISEC 5 through 8).

The students are split in groups of approximately ten, each undertaking their activities in a different
primary care center (unidade basica de saude — UBS) under the supervision of a different teacher. In the
next calendar semester, both the groups and their teachers stay in the same UBS, but every other semester
the groups change teachers. While in PISEC 1 through 4 the teachers are mostly other health professionals,
in PISEC 5 though 8 the teachers are primary care physicians."

Three family and community physicians (LFF, MSV, DJB) are the teachers in a specific UBS for
PISEC 5 through 8. During the second semester of 2016, every time a student discussed a consultation in
this UBS with one of these teachers, the teacher recorded the reasons for encounter and diagnoses in free
text into a form adapted from Gusso & Bensefior."? The form includes fields for age and gender, but does
not identify the patient in any way. Thus, the data were analyzed per encounter, not per episode of care.

Two of four sixth-semester UVV medical students (ADZ, AFLR, LCS, NJCC) and one of the three
teachers independently encoded each reason for encounter or diagnosis, using the Brazilian translation of
the ICPC-2-R as the reference.? After data started being collected and encoded, the seven authors started
holding three-hour workshops to compare their work. There were two workshops, after which the authors
felt the four medical students were ready. After all data had been collected and encoded, definitive codes
were decided by discussion among all seven authors. In this article, we analyze only the encoding done
after the last workshop.

We defined reliability as the agreement between students, and validity as the agreement of students
with the definitive codes. After describing them with percent observed agreement, we estimated reliability
and validity using Gwet’s first-order agreement coefficient (AC,)." Compared to Cohen’s k, Gwet’s AC,
also ranges from -1 to +1, but is more resistant to known “paradoxes”.’®' After estimating reliability and
validity for reasons for encounter and for diagnoses separately, we combined them with inverse variance
weighting into a single estimate for reliability and another single estimate for validity.
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We expressed uncertainty around the estimates with bootstrap confidence intervals (Cl) set with the
bias-corrected and accelerated method (BC,)," with 10,000 replicates. These replicates were obtained
by resampling with replacement from the encounters (stratified by course semester), instead of from the
reasons for encounter or diagnoses, to accommodate correlation of codes within encounters.

We analyzed the data using the R language and environment for statistical computing, version 3.4,
with a custom script which provided AC, estimates numerically identical to the original implementation (but
more quickly, mostly because it didn’t calculate the variance).

The Human Research Ethics Committee of UVV approved the study (CAAE 57586516.9.0000.5064),
and deemed written consent (by patients or students) unnecessary, because teachers collected only data
that was routinely received, and the collected data was completely anonymous.

Results

During the study period there were 226 encounters for PISEC 5 through 8 in the specific UBS. After
discarding the 77 encounters encoded before the last workshop, the sample consisted of 149 encounters,
which comprised 262 reasons for encounter and 226 diagnoses. Median age was 31 years (range, 0-96),
and 109 (73.2%) patients were female.

Students agreed among themselves in 78.6% of the reasons for encounter and 82.7% of the
diagnoses, at the rubric level (Table 1). The corresponding chance-corrected coefficients were 0.785 (95%
Cl, 0.735-0.831) and 0.826 (95% ClI, 0.775-0.871), with an overall reliability coefficient of 0.805 (95% Cl,
0.767-0.843).

Table 1. Reliability of the ICPC-2-R encoding by medical students.

Rubrics Chapters
P, AC, 95% CI P, AC, 95% ClI
Reason for encounter 78.6% 0.785 0.735-0.831 93.1% 0.927 0.891-0.955
Diagnosis 82.7% 0.826 0.775-0.871 92.5% 0.920 0.878-0.951
Overall 80.6% 0.805 0.767-0.843 92.8% 0.924 0.894-0.948

AC,, Gwet's first order agreement coefficient. ICPC-2-R, International Classification for Primary Care, revised 2" edition. p_, proportion of observed agreement.

Students agreed with the definitive code in 83.1% of the reasons for encounter and 89.3% of the
diagnoses, at the rubric level (Table 2). The corresponding chance-corrected coefficients were 0.828 (95%
Cl, 0.786-0.866) and 0.892 (95% ClI, 0.856-0.922), with an overall validity coefficient of 0.864 (95% Cl,
0.833-0.891).

Table 2. Validity of the ICPC-2-R encoding by medical students.

Rubrics Chapters
P, Ac, 95% ClI P, AC, 95% Cl
Reason for encounter 83.1% 0.828 0.786-0.866 93.9% 0.935 0.905-0.958
Diagnosis 89.3% 0.892 0.856-0.922 95.2% 0.949 0.921-0.969
Overall 86.6% 0.864 0.833-0.891 94.4% 0.940 0.915-0.959

AC,, Gwet's first order agreement coefficient. ICPC-2-R, International Classification for Primary Care, revised 2™ edition. p, , proportion of observed agreement.
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Discussion

Main findings

In Shrout’s classification of agreement coefficients,'® medical students can use the ICPC-2-R to encode
reasons for encounter and diagnoses with substantial validity and moderate to substantial reliability. Both
the reliability and the validity seemed to be moderately higher for the encoding of diagnoses than for the
encoding of reasons for encounter. Obviously, the reliability and validity of the encoding at the chapter level
were higher than at the rubric level.

Strengths and limitations

In this study, the standards for reliability and validity were relatively high: instead of a pair of student
encoders, there were different six pairs among four student encoders; and agreement with the teacher
was not always enough for the encoding to be considered valid. Furthermore, the sample size allowed for
reasonably precise estimates, although not for subgroup analysis. Finally, using the block bootstrap resulted in
theoretically more correct confidence intervals than the usual normal distribution-based confidence intervals.

Because the data were collected in a paper form, they were analyzed per encounter, instead
of per episode of care. This was not a major issue, however, because this study didn’t evaluate the
correlation between reasons for encounter and diagnoses. In fact, collecting the data per encounter —
anonymously — allowed the study to waive patient consent, thus eliminating losses by refusal and enhancing
the generalizability of the findings.

As another potential limitation, the AC, confidence intervals don’t technically generalize to encoders
others than those participating in this study. However, we believe encoder training and previous abstraction
of reasons for encounter and diagnoses are much more material to the generalization of our results than
the potential difference in the width of the confidence intervals.

Comparison with the scientific literature

The reliability in this study was higher than or as high as that found in previous studies,*®#® although one
should keep in mind that students in this study were encoding data which had been abstracted specifically
for this purpose, instead of abstracting data themselves.

As far as we know, this is the first study claiming to assess the validity of the ICPC-2-R encoding. There
are, however, at least two studies comparing encoders with different levels of experience or information.>’
Again, the validity of the encoding in this study was higher than or as high as that found in those studies,
partly because the students in this study were encoding previously abstracted data.

Implications for research and/or practice

If medical students receive adequate training, the health services where they are trained can trust
them to use the ICPC-2-R to encode reasons for encounter and diagnoses reliably and validly. Likewise,
teachers can rely on them to quantify their encounters using the ICPC-2 for educational reasons, and if
they participate in research teams in clinical epidemiology the encoding can be delegated to them.
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As a side note, in this study Gwet's AC, was very similar to the proportion of observed agreement
(that is, without correction for chance agreement; see Tables 1 and 2), as well as Cohen’s kK (data not
shown). Because encoding with the ICPC-2-R means choosing among hundreds of different rubrics, chance
agreement is negligible and thus there should be little difference between using Gwet's AC,, Cohen’s k or
even the proportion of observed agreement to assess reliability or validity of the ICPC-2-R encoding.
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