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Abstract

Objectives. To support documentation, various terminologies have been created to assist in this activity. Only
a few terminologies cover the General Practice / Family Medicine (GP/FM) domain (e.g., the International
Classification of Primary Care - ICPC). As ICPC fails to capture some non-clinical issues (e.g., organizational
and managerial aspects), the Q-Codes taxonomy has been developed to extend ICPC, encompassing those
contextual professional issues. The aim of this work is to show the value of Q-Codes in preventing loss of
information through the semantic annotation of Second Opinion Requests of rural Brazilian primary healthcare
providers.

Methods. Question-answer pairs for the years 2010-2012, in the Brazilian-Portuguese language, was obtained
from an urban telehealth center. Each selected question was read to determine its semantic meaning, and coded
using both the ICPC and Q-Codes classification systems. Based on this meaning, each question was manually
assigned between 0 and 5 Q-Codes.

Results. The majority of Q-Code assignments were almost equally split between the Patient's Category", QC
(42%) and the "Family Doctor's Issue", QD (37%) domains. Domain QT, that is "Knowledge Management",
covered 21% of the assignments, while a single assignment was made to the domain QP, “Patient Issue”. Six
of the top 10 Q-Codes assigned belong to the cited QC domain, 3 to the QD, and 1 to the QT domain.

Discussion. Analysis demonstrates that lost information represents age (QC), health prevention (QD), and
medical education (QT). Medical education is one of the reasons that the telehealth system was implement,
while age and health prevention are important to providing healthcare in Brazil.

Conclusions. Preliminary results show that Q-Codes capture information that otherwise would be lost in the
case of using only clinical coding systems such as ICPC.

1. Introduction

Medicine is a broad field with many specialties. To support documentation, storage,
and retrieval of information, various terminologies have been created to assist with
these activities. These include, but are not limited to, the International Classification of
Diseases (ICD) (Lagasse et al. 2001), the Medical Subject Headings (MeSH) of the
National Library of Medicine (Nelson 2009), and SNOMED-CT nomenclature (Wang
et al. 2008). The majority of specialized medical domains have proper nomenclatures
and classifications, mostly targeted at clinical and specialized medicine (Cornet and de
Keizer 2008), thus only partially covering the General Practice / Family Medicine
(GP/FM) domain. With the use of primary care related classifications, for example the
International Classification of Primary Care (ICPC), it is still difficult for General
Practitioners (GPs) or Family Doctors to target and code, in their daily practice, the
non-clinical issues or contextual information (e.g., organizational and managerial
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aspects) with the available coding systems.

To this aim, during the last few years the Q-Codes taxonomy has been proposed
(Jamoulle et al. 2017), providing an extension of ICPC concepts for contextual issues,
and focusing on the semantic aspects thus constructing a true semantic resource to be
used as an indexing system.

In this paper, the feasibility and usefulness of Q-Codes is tested to provide a semantic
annotation (using both ICPC-2 for clinical concepts, and Q-Codes for both non-
overlapping clinical concepts and non-clinical concepts) of questions from Question-
Answer pairs of rural Brazilian healthcare providers, as they seek, and receive, second
opinions from urban telehealth centers. The aim of this work is to show the value of Q-
Codes in preventing loss of information through the semantic annotation of Second
Opinion Requests (SOR) of rural Brazilian primary healthcare providers.

2. Background

2.1. International Classification of primary care (ICPC)

The International Classification of Primary Care (ICPC) is a classification initially
used for data retrieval in primary care (Boot and Meijman 2010). By 1987, ICPC was
introduced by the WONCA International Classification Committee (WICC) (Soler et
al. 2008; 1. Okkes et al. 2000), and the second release, including additional
inclusion/exclusion notes, was published in 1998. This release is updated online once
per year, and the last international update (ICPC-2e-v.6.0) was published in April 2017
(World Organization of Family Doctors (Wonca) and Wonca International
Classification Committee (WICC) 2017). GP/FM is very broad in scope, encompassing
both clinical and contextual issues (Jamoulle et al. 2017). Clinical issues pertain to
signs and symptoms, reasons for encounter, processes and diagnoses, which are covered
by ICPC (I. Okkes et al. 2000).

As noted by the World Health Organization (WHQO) (Who 2017), ICPC has:

a biaxial structure and consists of 17 chapters, each divided into 7 components dealing with
symptoms and complaints (comp. 1), diagnostic, screening and preventive procedures (comp. 2),
medication, treatment and procedures (comp. 3), test results (comp. 4), administrative (comp. 5),
referrals and other reasons for encounter (comp. 6) and diseases (comp. 7).

This classification has been used for structured documentation of episode-oriented
care in primary care since the 1980’s (Lamberts and Hofmans-Okkes 1996), and is now
considered as a de facto standard in Primary Health Care.

However, ICPC only offers a partial solution as it covers only the clinical issues of

GP/FM (Boot and Meijman 2010; Soler ef al. 2008).

Over the years, extensions to ICPC for nutritional advice (van Binsbergen and
Drenthen 1999), procedures (I. M. Okkes, Veldhuis, and Lamberts 2002), community
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pharmacy (van Mil, Brenninkmeijer, and Tromp 1998), and chiropractic medicine
(Testern, Hestbak, and French 2015; Charity et al. 2013) have been developed.

As ICPC fails to capture some non-clinical issues, which are predominately
organizational and managerial aspects of GP/FM, a newly developed hierarchical
resource, called “Q-Codes”, has been developed to extend ICPC encompassing those
contextual professional issues. The letter Q was used as it was available for use as a
chapter in ICPC.

2.2. Q-Codes

The development of the Q-Codes taxonomy started from the 1987 work of Henk
Lamberts, a Dutch professor in General Practice (Amsterdam University), who
designed the system for topographic archiving of copies of retrieved articles in the
documentation system of the research department of General Practice. It was a simple
one level classification with 7 main domain categories. In 2007, MJ, a co-author of
ICPC (I. Okkes et al. 2000), undertook to revise and develop the Q-Codes as a full
extension of ICPC for contextual issues, focusing on the semantic aspects and
constructing a true semantic resource to be used as an indexing system for grey
literature (Jamoulle et al. 2017). The Q-Codes taxonomy consists of 182 terms,
distributed among 8 domains (Jamoulle ez al. 2017), each containing between 2 and 4
levels of granularity, which represents respectively 44 subcategories, 109 sub-
subcategories, and 21 sub-sub-subcategories (Jamoulle 2016). The 8 domains include:
“Patient’s Category”, “Family Doctor’s Issue”, “Medical Ethics”, “Planetary Health”,
“Patient Issue”, “Research”, “Structure of Practice” and “Knowledge Management”
(Jamoulle and Resnick 2016).

The “Patient’s Category” domain (QC) represents such concepts as age, gender
issues, and social issues. The “Family Doctor’s Issue” domain (QD) describes
communication, clinical prevention, and medico legal issues. The “Medical Ethics”
domain (QE) covers bioethics, professional ethics, and infoethics. The “Planetary
Health” domain (QH) deals with such areas as envirommental health, biological
hazards, and nuclear hazards. The “Patient’s Issue” domain (QP) includes patient
safety, patient centeredness, and quality of healthcare. The “Research” domain (QR)
describes research methods, research tools and epidemiology of primary care. The
“Structure of Practice” domain (QS) covers such topics as primary care setting,
primary care provider, and practice relationship. Finally, the “Knowledge
Management” domain (QT) deals with teaching, training and knowledge dissemination
(Jamoulle et al. 2017; Jamoulle and Resnick 2016).

Representing non-clinical issues, the Q-Codes taxonomy provides a resource to
facilitate access to GP/FM information. The first aim of Q-Codes is its use as an
indexing system for grey literature (Jamoulle ef al. 2017), and e-learning applications.
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Constructed on the basis of Semantic web technologies, Q-Codes could be considered
as a lightweight ontology ready to be used in the semantic web domain, to be extracted
in Web Ontology Language (OWL). We will describe, as a use case for the application
of Q-Codes, the Second Opinion Requests (SOR) from rural healthcare settings in the
state of Pernambuco, Brazil. One source of information is SOR from rural healthcare
teams in Brazil (Resnick et al. 2013).

2.3. Second Opinion Requests

Rural healthcare teams (physicians, nurses, lay community health workers) provide
basic care to those living in their area (Haddad et al. 2015; Sanches et al. 2012).
Sometimes, however, the healthcare teams need to send their patients to urban areas for
a second opinion (consultation) or to see a specialist, often requiring a great deal of
travel at considerable costs (Alkmim et al. 2012). Lack of expertise amongst health
professionals in the primary care sector, unnecessary referrals, and the difficulty of
facilitating consultations with specialists led to the development of the Brazilian
telehealth program (Joshi et al. 2011).

In 1999 the first module of the telehealth platform called HealthNet was set up at
Nucleo de Telessaude (NUTES), which is located within the Clinical Hospital of the
Federal University of Pernambuco (UFPE) in Recife, Brazil (Barbosa, de A Novaes,
and de Vasconcelos 2003). By 2004, HealthNet was implemented and operational (de
Araujo Novaes et al. 2005). The telehealth service, through HealthNet at NUTES,
provides medical second opinions to the healthcare teams in the rural areas of
Pernambuco.

When a rural healthcare team needs a second opinion, in order to provide care to a
patient, they send their questions through HealthNet to the nurses and physicians at
NUTES. The appropriate health professional provides a second opinion or an answer
through HealthNet back to the rural healthcare team. These questions and their
corresponding answers (question-answer pairs) are collected for data sharing and reuse.

Managers of these telehealth programs need a way to evaluate and plan
interventions, which will, in turn, improve access to telehealth services. One way that
this can be done is through the use of information classifications, like the Q-Codes. The
question-answer pairs from the telehealth service at NUTES will be used for this study.

3. Methodology

A data set containing 5,580 question-answer pairs for the years 2010-2012, in the
Brazilian-Portuguese language, was obtained from an urban telehealth center. Webinars
and tele-ECG Q/A pairs were eliminated, giving 1,669. Among these, 550 questions
(~33% from each of the three years) were randomly selected and deidentified for
inclusion into the sample data set.
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Each selected question was read by the first author to determine its semantic
meaning, and coded using both the ICPC and Q-Codes classification systems. Based
on this meaning, some general guidelines and the definitions of individual Q-Codes,
each question was manually assigned between 0 and 5 Q-Codes.

When the question provided an age of the patient, the appropriate age group was
assigned from the "Patient's Category" domain (QC). When the question pertained to
gender issues, such as pregnancy or birth control, it was assigned appropriate concepts
from the "Patient's Category" domain (QC). When the question represented a need for
information not referring to a specific patient, it was assigned a concept from the
"Knowledge Management" domain (QT). Finally, if the question represented disease
prevention and multimorbidity, it was assigned the appropriate concepts from the
"Family Doctor's Issue" domain (QD).

4. Preliminary results

As of the writing of this paper, 100 (18%) of the 550 questions from the sample data
set have been attempted to be semantically annotated with Q-Codes. Out of the 100
attempts, 98 (98%) were successful. Unsuccessful attempts (2%) were due to the lack
of semantic meaning in the question (i.e., “If it is altered, forward physician p?”).

For the successfully annotated questions, between 1 and 3 Q-Codes were assigned.
Nearly three-fifths (56%) of the questions were assigned 2 Q-Codes; 41% were
assigned 1 Q-Code; and 3% were assigned 3 Q-Codes. There were seven instances
where the question was assigned at least one Q-Code, while being unable to be coded
with any ICPC codes.

A cumulative total of 159 Q-Codes were assigned to the 98 questions. More
precisely, 97.5% of these Q-Codes were assigned at the sub-subcategory level, with
1.25% of the Q-Codes being assigned at both the subcategory and the sub-sub-
subcategory level.

The vast majority of Q-Code assignments were almost equally split between the QC
(42%) and QD (37%) domains. Domain QT covered 21% of the assignments, while a
single assignment was made to the domain QP. Four domains were not assigned: QE,
QH, QR and QS. Six of the top 10 Q-Codes assigned belong to the Patient's Category
domain (QC), 3 to the Doctor’s Issue domain (QD), and 1 to the Knowledge
Management domain (QT).

5. Discussion

Of the top 10 assigned Q-Codes, only one category (QC22 "Women's health")
overlaps partially with ICPC, and thus, does not provide much additional information
about the semantic meaning of the question asked. Additionally, some questions
represent a need for information on clinical topics not associated with a specific patient,
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which could be used for future cases; "Continuous Medical Education" (QT23) was
used for these questions. In fact, one of the reasons for the implementation of the
telehealth system in Brazil is to provide medical education (Alkmim et al. 2012; Joshi
et al. 2011). The remaining eight categories from Table 2 provide information that
would be lost if a clinical KO system (i.e., [CPC) was used instead of the Q-Codes.
Five of the remaining nine Q-Codes represent age groups (QC11, QC12, QC13, QC14,
and QC15). Age of the patient is important, allowing the general practitioner to provide
the best and most appropriate care to his/her patients. Three of the top 10 assigned Q-
Codes deal with prevention (QD41, QD42, and QD43). This is not surprising, as health
prevention and promotion is important to providing primary care in Brazil (Alkmim et
al. 2012).

Table 1: Top 10 Q-Codes assigned

Rank Q-Code Title Nufnber of
assignments
1 QC22 Women’s health 23
Continuous medical

2 Qr23 education 20

3 QD43 Tertiary prevention 20

4 QD42 Secondary prevention 10

5 QCl14 Adult 8

6 QD41 Primary prevention 5

7 QCI15 Elderly 4

8 QC13 Adolescent 4

9 QCI12 Child 3

10 QCl1 Infant 3

As a Work in Progress, only 100 questions have been manually annotated by the
submission deadline.

One limitation can be seen in the use of manual annotation, which reduces the ability
to index large data sets, quality and number of the resulting annotations; is time
consuming; and requires number of actions, including inter-annotator agreement
(Névéol, Islamaj Dogan, and Lu 2011). A second limitation is the present inability to
publish the deidentified data set in a publicly available data repository.

6. Conclusion and Future Work
The use of Q-Codes to annotate Second Opinion Requests from rural Brazilian
primary healthcare providers has been tested to show its feasibility in facilitating
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communications and coding among rural healthcare providers when expressing non-
clinical and contextual issues. Results show that Q-Codes add value capturing
information that otherwise would be lost if using only clinical systems such as ICPC.

Future work would include the research goal is to annotate all 550 questions
contained within the sample data set. Depending upon the availability of resources, it
might be desirable to annotate the entire data set of 1.669 questions.

To overcome the limitation of manual annotation, future work could investigate the
use of semi-automated annotation methods to assign Q-Codes to large data sets quickly
and more efficiently. Other improvements can be the involvement of a second annotator
to validate the dataset; and the use of DeCS to index the SOR to test its feasibility.

To overcome the lack of public access to the deidentified dataset, UFPE NUTES has
a “plan to do this through a new component in our telehealth platform, but probably
available by the end of 2018” (Magdala de Aratijo Novaes, e-mail message to author,
December 6, 2017).
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