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Abstract

The air quality in residential contexts is still poorly understood. However, it is assumed to be very important in
children's health, especially as a contributor to the onset of respiratory disease. Some volatile organic compounds
(VOCs) have been associated with the occurrence of asthma and respiratory disease symptoms. The aim of this
study was to develop a questionnaire to identify the characteristics of the rooms where babies (0 to 36 months old)
sleep, potentially associated with exposure to volatile organic compounds and with the occurrence of wheezing.
The design of the questionnaire involved bibliographic research, selection of (research) articles, definition of
appropriate variables and pretesting. As a result, we obtained an instrument comprised of 50 questions, suitable for
the analysis of the data sought. This questionnaire also serves as a tool that may be useful in other studies in the
scope of indoor air quality.
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Resumo

A qualidade do ar em contexto residencial ainda ¢ pouco conhecida, no entanto assume-se que ¢ muito importante
na saude das criangas, especialmente enquanto contributo para o aparecimento de doenga respiratoria. Alguns
compostos organicos volateis (COV) tém sido associados a ocorréncia de asma e de sintomas de doenga respiratoria.
Este estudo teve como objetivo desenvolver um questiondrio que permita identificar as caracteristicas do quarto
de bebés (0 aos 36 meses) potencialmente associadas a exposi¢ao a compostos organicos volateis e a ocorréncia
de sibilancia. A sua concecao foi sustentada por pesquisa bibliografica, selecao de artigos, defini¢do de variaveis
e realizacdo de pré-testes. Como resultado obteve-se um instrumento constituido por 50 questdes ajustadas a
aferi¢do dos dados procurados, que pode constituir uma ferramenta aplicavel noutros estudos do mesmo ambito.

Palavras-chave: Questionario, Qualidade do ar interior, Compostos organicos volateis (COV), Quarto de bebé,
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Introduction

Approximately three million children under the age
of five die every year due to environmental illnesses.
Children are prone to serious health risks due to envi-
ronmental hazards, which may act synergistically. The
harmful effects of these hazards may be enhanced in
case of poor socioeconomic conditions (1, 2). The en-
vironmental context in which children are found shows
that they remain most of the time indoors, especially
at home. Modern houses are built to minimize the air
exchange between indoor and outdoor environments.
However, there are a wide variety of indoor pollutant
emission sources (3), from which volatile organic com-
pounds (VOCs) are relevant. The term “organic com-
pound” includes all chemical compounds containing
carbon and hydrogen atoms. VOCs are organic com-
pounds that have boiling points in the range of 50-250
°C. (4,5). VOCs are often found in indoor air and have
been associated with increased health risks (6). There
is increasing evidence of the association between expo-
sure to high concentrations of VOCs and the occurrence
of respiratory diseases, including asthma, allergies
and decreased lung function (7; 8; 9). It has also been
shown that high concentrations of VOCs are associated
with other symptoms, such as headache, eye, nose and
throat irritation, fatigue, and mental confusion (6). Al-
though they often are found in the atmosphere outdoors
outdoors, VOCs are normally higher indoors, and their
concentrations are influenced by materials and building
characteristics (10).

Considering the relevance of VOCs the present study
aims at constructing a questionnaire to characterize the
rooms where babies sleep (0-36 months) regarding the
aspects that may influence VOCs concentrations, and to
assess the occurrence of wheezing in babies.

Material and methods

The questionnaire was constructed based on biblio-
graphic research, articles selection, variable defini-
tion and pretest procedures. The literature review was
conducted using the Medical Literature Analysis and
Retrieval System Online (MEDLINE) database, using
the term “indoor air” combined with other terms, spe-
cifically, VOC, child, baby, baby’s room, wheezing and

Babies room’s air and wheezing
Ar do quarto de bébés e sibildncia

Introducao

Todos os anos morrem cerca de trés milhdes de criangas
com menos de cinco anos de idade devido a doencas
relacionadas com o ambiente. As criancas estdo expos-
tas a sérios riscos para satide com origem em perigos
ambientais, que atuam de forma concertada e os seus
efeitos nefastos sao potenciados quando associados a
condigdes socioecondémicas adversas (1; 2). A observa-
cdo do contexto ambiental em que as criangas se in-
serem demonstra que estas permanecem a maior parte
do tempo no interior de edificios, principalmente em
casa. As casas sao construidas de modo a que a troca
de ar entre os ambientes internos e externos seja mi-
nimizado. No entanto, ¢ de referir que ha uma grande
variedade de fontes de emissdo de poluentes no interior
(3), de onde se destacam os compostos organicos vola-
teis (COV). O termo “composto organico” cobre todos
0s compostos quimicos que contém atomos de carbono
¢ de hidrogénio. Os COV sdo os compostos organicos
que tém pontos de ebuli¢do na gama de 50-250 °C. (4;
5). Adquirem tal protagonismo pela sua extensa presen-
¢a no ar interior e por estarem associados ao aumento
dos riscos para a saude (6), sobretudo pela crescente de
evidéncia de associagdes entre a exposi¢do a concen-
tragOes elevadas de COV com a ocorréncia de doengas
respiratorias, incluindo asma, alergias e diminui¢cdo da
funcao pulmonar (7; 8; 9). Também se tem verificado
que as concentragdes elevadas de COV estdo associa-
das a outros sintomas como cefaleias, irritagdo nos
olhos, nariz e garganta, fadiga e confusdo mental (6).
Acresce ainda que, embora tenham muitas vezes ori-
gem no exterior, os COV s3ao normalmente mais eleva-
dos dentro de casa do que ao ar livre e que os materiais
e caracteristicas de construcdo influenciam as suas con-
centragoes (10).

Tendo em conta estes pressupostos, o presente estudo
procura construir um questiondrio que permita carac-
terizar os quartos onde dormem os bebés (0-36 meses)
relativamente aos aspetos que possam influenciar as
concentracdes de COV, bem como avaliar a ocorréncia
de sibilancia no bebé.

Material e Métodos

A construcdo do instrumento foi feita com base em
pesquisa bibliografica, selecdo de artigos, defini¢ao de
variaveis e pré-teste. A revisdo bibliografica ocorreu
através da base de dados Medical Literature Analysis
and Retrieval System Online (MEDLINE), com recur-
s0 ao termo indoor air (ar interior), sempre combinado
com outros termos: VOC (COV), child (crianga), baby
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home. The bibliographic references of the articles were
reviewed to search for articles not found in the data-
base. The inclusion criteria defined for article selection
were those that indicated evidence of the association
of characteristics of rooms or houses with VOCs and /
or with the occurrence of wheezing. Although there are
no previous questionnaires built for this specific pur-
pose, a similar questionnaire — the International Study
of Asthma and Allergies in Childhood (ISAAC) (11)
was analysed and certain questions were adapted from
this. The process was also supported by the experience
of the researchers, through the discussion of each vari-
able. The questionnaire was written in Portuguese. In
parallel, other complementary instruments were con-
structed, including a guide for recruiting participants,
participants’ data entry sheet, a guide to schedule ap-
pointments with the families, and an informed consent
document. The study was approved by the Ethics Com-
mittee of the Universidade Lus6fona and by the Ethics
Committee for Health of Administragdo Regional de
Saude de Lisboa e Vale do Tejo.

The construction of the questionnaire also involved
pretesting procedures, conducted within families with
babies from 0 to 36 months (at the date of the invitation
to participate) and whose parents signed the Informed
Consent.

With the first version of the questionnaire, a pretest was
performed using a convenience sample of five families.
The questionnaire was applied by two environmen-
tal health technicians of the Public Health Unit of the
ACES Northwest, during June 2015. Afterwards, in a
meeting with the technicians, the relevance, clarity of
the language, and adequacy of the questions regarding
the objectives sought, as well as the length and format
of the questionnaire, were discussed. Such discussion
led to a revision of the questionnaire and to a new pro-
cess of discussion of the variables carried out by the
researchers. Upon modification of the questionnaire, a
second pretest was performed in nine families with ba-
bies living in the geographic area of Arco Ribeirinho
(Alcochete, Barreiro, Moita and Montijo). The sample
was obtained from the recruiting of participants by doc-
tors and nurses during the children’s health appoint-
ments . The pretest was carried out by the team of the
Public Health Unit of ACES of Arco Ribeirinho (eight
Environmental Health Technicians) and took place
from 1st to 15th October 2015.
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(bebé), baby’s room (quarto de bebé), wheezing (sibi-
lancia) e home (casa). As referéncias bibliograficas dos
artigos foram revistas para pesquisa de artigos ndo en-
contrados na base de dados. Os critérios de inclusao de-
finidos para a selecdo foram artigos que evidenciassem
a associagdo de caracteristicas de quartos ou casas com
COV e/ou com a ocorréncia de sibilancia. Embora nao
se tenham identificado questionarios construidos para
esta finalidade, foram analisados outros questionarios
de onde foi possivel adaptar algumas questdes, como o
utilizado no Estudo Internacional sobre a Asma e Aler-
gia na Infancia (ISAAC - International Study of Asth-
ma and Allergies in Childhood)) (11). Este processo foi
consubstanciado com a experiéncia das investigadoras,
através da discussdao de cada variavel. O questionario
foi construido em lingua Portuguesa. Paralelamente
houve a necessidade de construir outros instrumentos
complementares: Guido para a Angariacdo de Partici-
pantes, Folha de Registo de Dados dos Participantes,
Gui2o de Abordagem as Familias para Marcacao de
Visita ¢ Documento de Consentimento Informado. O
estudo foi aprovado pela Comissdo de Etica da Univer-
sidade Lusofona e pela Comissdo de Etica para a Saude
da Administragdo Regional de Satde de Lisboa e Vale
do Tejo.

O processo de construgdo do questionario envolveu
também a realizac¢do de pré-testes, realizados em fami-
lias com bebés dos 0 aos 36 meses (a data do convite
para participagdo), apds assinatura do Consentimento
Informado por parte dos pais.

Com a primeira versao do questionario realizou-se um
pré-teste numa amostra de conveniéncia de 5 familias.
A aplicagdo do questionario foi efetuada por duas Téc-
nicas de Satide Ambiental da Unidade de Satde Publica
do Agrupamento de Centros de Satde (ACES) Oeste
Norte durante o més de junho de 2015. Apds a apli-
cacdo do questionario, reuniu-se com as técnicas que
emitiram a sua opinido acerca da relevancia, clareza da
linguagem e adequagao das questdes face aos objetivos
pretendidos, bem como extensao e formato do questio-
nario. As suas considera¢des conduziram a uma revi-
sdo, tendo-se realizado alteragcdes no questionario que,
apos introduzidas, levaram a novo processo de discus-
sdo das variaveis, realizado pelas investigadoras. Face
ao conjunto de alteracdes introduzidas optou-se pela
realizacdo de novo pré-teste - 9 familias com bebés, a
residir na area geografica do Arco Ribeirinho (Alco-
chete, Barreiro, Moita e Montijo). A amostra resultou
da angariagdo de participantes realizada por médicos e
enfermeiros, na Consulta de Saude Infantil da area de
residéncia dos participantes. O pré-teste foi concretiza-
do pela equipa da Unidade de Satide Publica do ACES
do Arco Ribeirinho (8 Técnicos de Saude Ambiental) e
decorreu de 1 a 15 de outubro de 2015.



Results and discussion

Construction of the questionnaire

The literature search yielded 31 articles, and 16 were
manually selected as relevant for the established objec-
tive. The bibliographic research allowed us to identify
the characteristics of the rooms most relevant to VOC
levels, namely the type and location of the dwelling, the
materials used in the construction and in the wall coat-
ings, the type / age of the furniture and the presence or
absence of fungi. Aspects regarding the use of the room
and the habits of the residents with potential impact on
VOC levels were also identified, namely the occupancy
density of the room, ventilation habits, climatization
equipment, smoking habits and hygiene and cleaning
procedures. With this research and after consulting oth-
er similar data collection instruments, the questionnaire
was constructed comprising 40 questions distributed in
three dimensions: individual, room environment and
measurement environment.

Individual Dimension

This section of the questionnaire was comprised of
eight questions. To characterize the sample, the follow-
ing registry and demographic data were selected: date
of birth, sex, and number of people living in the house.
The questions regarding the occurrence / absence and
number of episodes of wheezing were adapted from
the International Study of Asthma and Allergies in
Childhood (ISAAC) questionnaire (11). ISAAC is an
international study on asthma and childhood allergies,
which consists of questions that relate to asthma-related
symptoms, their intensity and diagnosis. Considering
the context and the way ISAAC questions are written,
using simple and understandable language, we con-
sidered it appropriate to partially adapt four questions
from the Portuguese version to identify the occurrence
of wheezing.

Room Environment Dimension

The questions within this dimension were carried out
with the goal of identifying the characteristics that
influence the quality of indoor air in the space where
the baby sleeps. For this purpose, the elements were
separated into two theoretical distinct environments -
the house and the bedroom. Regarding the house (four
questions), it was relevant to identify aspects that in-
fluence the indoor air pollution, especially those that
may contribute to the increase of VOCs concentrations.
The characterization of the bedroom was conceptually
separated into two groups: structural characteristics (9

Babies room’s air and wheezing
Ar do quarto de bébés e sibildncia

Resultados e Discussao

Construgdo do questionario

A revisdo bibliografica encontrou 31 artigos, tendo-se
selecionado manualmente 16 considerados relevantes
para o objetivo estabelecido. A pesquisa bibliografica
permitiu identificar as caracteristicas dos quartos mais
relevantes para os niveis de COV, nomeadamente o tipo
e localizag@o da habitagdo, os materiais utilizados na
constru¢do € no revestimento, o tipo/antiguidade do
mobilidrio e a presenca ou nio de fungos. Identifica-
ram-se também aspetos relativos a utilizagdo do quar-
to e aos habitos dos residentes com potencial impacto
nos niveis de COV, designadamente a densidade de
ocupagdo do quarto, os habitos de ventilagdo, tipo de
climatizagao, habitos tabagicos e procedimentos de hi-
giene e de limpeza. Com esta pesquisa ¢ apos consulta
de outros instrumentos de recolha de dados similares,
construiu-se o questionario com 40 questdes distribui-
das por trés dimensoes: Individual, Ambiental Quarto e
Ambiental Medigao.

Dimensdo Individual

Esta seccdo do questionario compreende 8 questdes.
Para caracterizagdo da amostra, selecionaram-se os se-
guintes dados de registo e demograficos: data de nas-
cimento, sexo ¢ numero de pessoas que constituem o
agregado familiar. A formulacdo das questdes relativa-
mente a ocorréncia/auséncia e numero de episodios de
sibilancia foram adaptadas do questionario do Inter-
national Study of Asthma and Allergies in Childhood
(ISAAC) (11). O ISAAC ¢ um estudo internacional so-
bre asma e alergias na infancia, composto por questdes
que se referem a sintomas relacionados com a asma, a
sua intensidade e o diagnostico. Atendendo ao contexto
¢ a forma como se encontram formuladas, utilizando
linguagem simples e compreensivel para os familiares
inquiridos, considerou-se adequada a adaptagao parcial
de 4 questdes da versao portuguesa que permitem iden-
tificar a ocorréncia de sibilancia.

Dimensao Ambiental Quarto

Com esta dimensao pretendeu-se identificar as carac-
teristicas que influenciam a qualidade do ar interior no
espago onde o bebé dorme, tendo-se procedido a se-
paracdo teodrica desses elementos em dois ambientes
distintos - a casa e o quarto propriamente dito. Relati-
vamente a casa (4 questdes) mostrou-se relevante iden-
tificar aspetos de influéncia na poluicao do ar interior,
em especial as que podem contribuir para o aumento
das concentragdes de COV. No que concerne ao quarto,
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questions) and characteristics of functioning / use of the
room (11 questions).

Measurement Environment

When applying the questionnaire, technicians were
also expected to measure certain air quality parameters
using appropriate equipment. Therefore, the question-
naire includes a final section with fields for the record
of such measurements.

Pretesting

Based on the elements described above, a first version
of the questionnaire was constructed. A first pretest was
performed with this version. As a result of this pretest
and of the various moments of construction and discus-
sion of variables made by researchers, the following
changes were made:

(A) The question “Outdoor meteorological conditions
at the measurement date” was deleted, since the meas-
urements of the parameters “Temperature” and “Rela-
tive Humidity” have been added

B) Due to their relevance for the associations under
study, four new questions were introduced: 1. “Length
of stay of the baby in the room where he / she sleeps”
— due to the possible association of the length of stay
with the occurrence of wheezing; 2. “Use of the room
for personal hygiene” — due to the potential association
with VOCs concentrations; 3. Registration number at
the time of measurement - to match data with the report
generated by the equipment; 4. Record the values ob-
tained by measuring the parameters CO,, CO, Tempera-
ture and Relative Humidity - for their importance in air
quality and its potential relation with VOCs;

C) Because it was referenced by the techniques during
the application of the first pretest, the supporting texts
of questions for which definitions were not clear were
improved: explanations of what is meant by “wheezing
/ wheezing episodes”; definition of “source of pollu-
tion”’; definition of “near the house”, “renovated house”

and “renovated or prepared room”;

D) The order of the questions within each dimension
of the questionnaire was reorganized to make the se-
quence more rational and the application of the ques-
tionnaire faster;

E) The general aspect of the questionnaire was im-
proved so that its use became visually more intuitive.
For example, the more descriptive questions were sub-
stituted by grid-type questions, which allow multiple
choice responses.

After introducing the abovementioned changes a sec-
ond pretest was conducted, which allowed us to draw
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separou-se conceptualmente em dois grupos: caracte-
risticas estruturais (9 questoes) e caracteristicas de fun-
cionamento/utilizagdo do quarto (11 questdes).

Dimensao Ambiental Medi¢ao

Prevé-se que, aquando da aplicagdo do questionario,
se efetuem também medi¢des de alguns parametros in-
dicadores da qualidade do ar, utilizando equipamento
apropriado. Neste sentido, o questionario inclui uma ul-
tima sec¢do com campos para registo destas medicdes.

Pre-testes

Com base nos elementos descritos anteriormente, foi
construida uma primeira versdo do questionario, com a
qual se realizou o primeiro pré-teste. Em consequéncia
deste pré-teste e dos diversos momentos de construgao/
discuss@o de variaveis efetuados pelas investigadoras,
resultaram as seguintes alteracdes:

a) Foi eliminada uma questao “Condi¢des meteorologi-
cas no exterior na data das medic¢des”, pelo facto de se
terem acrescentado as medigoes dos pardmetros “Tem-
peratura” e “Humidade Relativa”;

b) Por se revestirem de elevada relevancia para as as-
sociagdes procuradas, foram introduzidas quatro novas
questdes: 1.”Tempo de permanéncia do bebé, no quarto
onde dorme” - pela eventual associacdo da permanén-
cia no quarto com a sibilancia; 2. “Utilizagdo do quarto
para higiene pessoal” - pela potencial associacdo com
concentracdes COV; 3. N° de registo no momento da
medigdo - para corresponder ao relatorio gerado pelo
equipamento; 4. Registo dos valores obtidos com a me-
di¢do dos parametros CO,, CO, Temperatura e Humida-
de Relativa - pela sua importancia na qualidade do ar e
na sua potencial relagdo com os COV;

c¢) Por ter sido referenciado pelas técnicas durante a
aplicagdo do 1° pré-teste, foram melhorados os textos
de apoio em perguntas cujas definicdes nao estavam
claras: explicacdo do que se entende por “episodio de
pieira/sibilancia”; defini¢ao de “fonte de poluicao”; de-

fini¢do do que se entende por “perto da casa”, “casa
remodelada” e “quarto renovado ou preparado”;

d) Dentro de cada dimensdo do questionario foi reorga-
nizada a ordem de entrada das perguntas para dar mais
sentido a sequéncia de aplicagdo, tornando-a mais ra-
pida;

e) Foi ainda melhorado o aspeto geral do questionario,
de modo a que o preenchimento passasse a ser visual-
mente mais intuitivo. Por exemplo, substitui¢ao de per-
guntas mais descritivas por perguntas do tipo em grelha,
que permitem o preenchimento por escolha multipla.

Uma vez introduzidas as alteracdes, realizou-se novo



conclusions about the suitability of the instrument. At
the end, the final questionnaire was obtained, compris-
ing 50 questions divided into three dimensions: Indi-
vidual (13 questions), Room Environment (25 ques-
tions), Measurement Environment (12 questions). The
final questionnaire can be found in the PhD thesis of
Rodrigues dos Santos, R. (12). The application of this
questionnaire to the families by an environmental health
technician proved to be a feasible procedure, with the
duration of approximately 30 minutes.

The development of the questionnaire was a process
that involved the study of the various questions from
the perspective of feasibility (time) and of the compre-
hension for respondents. However, the biggest difficul-
ties were related to the fact that the literature on the
factors that contribute to VOCs in the indoor environ-
ment is scarce and poorly systematized. It should be
noted that the construction of the categories of answers
to facilitate the completion of the questionnaire was a
difficult process, since it was necessary to identify the
possible answers and phrase them in a way not to limit
the information, so that the foreseen statistical analyses
could evaluate the data in the most appropriate way.

Conclusions

With the construction of this questionnaire we have
obtained a data collection instrument that allows a de-
tailed characterization of the characteristics and habits
of use of the rooms, regarding the aspects most likely
to contribute to VOC levels. This tool can be useful in
other investigations within the scope of indoor air qual-
ity, thus contributing to a better understanding of this
topic, whose impact on public health and investment
needs are widely recognized.
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pré-teste que permitiu tirar conclusdes sobre a adequa-
bilidade do instrumento. No final obteve-se o questio-
nario, com 50 questdes distribuidas pelas trés dimen-
soes: Individual (13 questdes), Ambiental Quarto (25
questdes), Ambiental Medigdo (12 questdes). O ques-
tionario pode ser verificado na tese de doutoramento de
Rodrigues dos Santos, R. (12). A aplicagdo deste ques-
tionario as familias por um técnico de satide ambiental
mostrou-se um procedimento exequivel, tendo uma du-
racao aproximada de 30 minutos.

O desenvolvimento do questionario foi um processo
que implicou o estudo das vérias questdes da perspec-
tiva da exequibilidade (tempo) e da compreensao para
quem responde. No entanto, as maiores dificuldades
prenderam-se com o facto da bibliografia sobre os fac-
tores que contribuem para os COV no ambiente interior
ser escassa ¢ pouco sistematizada. E de referir que a
constru¢do das categorias das respostas foi um processo
dificil. Visto que, para garantir que a analise estatistica
pudesse avaliar os dados da forma mais adequada, foi
necessario identificar as possiveis respostas, colocando
as questdes de forma a ndo limitar a informacao.

Conclusoes

Com a construgdo deste questionario obteve-se um ins-
trumento de recolha de dados que possibilita uma ca-
racterizacdo detalhada e exaustiva das caracteristicas ¢
habitos de utilizagdo dos quartos, relativamente aos as-
petos mais susceptiveis de contribuir para os niveis de
COV. Esta ferramenta podera ser aplicada noutras in-
vestigagdes no ambito do estudo da qualidade do ar in-
terior, contribuindo assim para um maior conhecimento
deste tema, cujo impacto na satide publica e necessida-
des de investimento sdo amplamente reconhecidos.
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