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Abstract 
The objective was to identify possible validated instruments used to assess environmental 
exposure to allergens in the home. A scoping review was conducted including full articles 
published in Portuguese, English, and Spanish, up to July 2025, without a time limit, in the 
databases MEDLINE/PubMed, EMBASE, Scopus, CINAHL, and Web of Science databases. Three 
studies, published between 1999 and 2022, comprised the review. Three validated instru-
ments were identified: one restricted to criterion validation and two with more comprehen-
sive validation (construct, content, criterion, and reliability assessment). The main respiratory 
allergens assessed by the instruments were house dust mites, animal epithelia (particularly 
cats and dogs), cockroaches, and fungi. The review identified a small number of instruments 
in the literature, including a single instrument capable of assessing exposure to allergens in 
the home without the need for targeted observation, using direct interviews with patients 
as the assessment method. The results presented indicate a shortage of validated, widely 
used instruments worldwide to investigate the home environment of patients with respiratory 
allergies, thereby compromising the development of necessary guidelines to mitigate allergen 
exposure, a fundamental principle of all allergy treatment.
© 2026 Codon Publications. Published by Codon Publications.
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Introduction

Exposure to environmental allergens plays a crucial role 
in the development and exacerbation of allergic diseases 
such as rhinitis, asthma, and atopic dermatitis, affecting 

individuals of all age groups and representing a significant 
public health problem worldwide.1,2 Generally, aeroaller-
gens are distributed in outdoor environments, most fre-
quently as fungi and pollen, and indoor (intra-domestic) 
environments, such as house dust mites, cat and dog 
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Reviews and Meta-Analyses (PRISMA-ScR) – an extension for 
scoping reviews.16,17

Search strategy 

For the formulation of the guiding question, the Population, 
Concept, Context (PCC) acronym was considered, with P 
(general population), C (instruments designed for environ-
mental allergen exposure assessment), and C (home envi-
ronment). Based on these definitions, the question guiding 
the review was to identify which instruments available 
in the literature are being used to assess allergen exposure 
in the home.

Searches for eligible studies were conducted up to 
July 2025, in the following databases: MEDLINE/PubMed, 
EMBASE, Scopus, CINAHL, and Web of Science. Adjustments 
to the search strategy were made according to the specific-
ities of each database, maintaining a similar combination of 
descriptors, as shown in Table 1. 

Eligibility criteria 

Inclusion criteria were original full-text studies addressing 
validated instruments for assessing environmental allergen 
exposure in the home; literature reviews; and theses and 
dissertations. Studies in Portuguese, English, or Spanish 
were included. Pilot studies, case/experience reports, 
letters, editorials, and conference proceedings were 
excluded.

Study selection and data extraction 

Study selection occurred in four stages: identification 
of articles in databases, duplicate removal, title and 
abstract screening, and full-text reading with data strati-
fication. Considering the inclusion criteria, two research-
ers (L.M.N.C. and G.V.A.G.L.) were responsible for reading 
the titles and abstracts of the works to determine which 
would be read in full. This stage was performed inde-
pendently to enable comparison of the included articles. In 
case of disagreement, a third author (E.S.C.S.) was called 
upon for consensus. The study selection process is pre-
sented in Figure 1, according to the recommendations of 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA).

For data collection, a form was developed covering the 
following items: author, year of publication, country, study 
objective, population, instrument name, instrument valida-
tion methodology, domains/sections, and method of instru-
ment assessment.

Results 

A total of 920 studies were identified in the databases, 
with 318 duplicate publications removed. After title and 
abstract screening, 449 studies were excluded, and 153 
full texts were assessed, resulting in 150 exclusions for 
not meeting eligibility criteria. Thus, three articles were 

dander, and cockroaches.3,4 In addition to allergens, other 
agents exist that do not cause allergies but exacerbate 
allergic symptoms such as irritants, which trigger the 
release of inflammatory substances by mast cells.5 Among 
the main aggravating factors are tobacco smoke, perfume 
odours, cleaning products, temperature changes, among 
others.5-7

Another almost or even imperceptible agent, yet 
of great impact on allergic conditions, is microplastics. 
Studies indicate that exposure to microplastics alters the 
alveolar structure and barrier function of the respiratory 
tract, thereby facilitating the penetration of allergens, 
irritants, and microorganisms, thereby enabling the devel-
opment of a chronic inflammatory process.8,9 In the indoor 
environment, there are various direct and indirect sources 
of microplastics, such as personal hygiene products, paints, 
artificial turf, abrasion of floors, furniture, and textiles.10,11

The investigation of which sources of allergens, irri-
tants, and pollutants are present in greater quantities in 
the patient’s home, and which worsen disease symptoms, is 
of fundamental importance for educating allergic patients 
about environmental control. Measures to prevent expo-
sure to common allergens in the individual’s living environ-
ment constitute an adjuvant measure to pharmacological 
treatment in allergies.12,13 However, this environmental con-
trol may not always be effective given the population’s 
socioeconomic inequalities. While some families reside in 
ventilated homes with washable floors, others live in pre-
carious dwellings with humidity, dust accumulation, and 
inadequate ventilation.11

Under these conditions, implementing environmen-
tal control measures, which are essential for reducing 
exposure to domestic allergens, poses a significant chal-
lenge. Therefore, it is essential for health professionals 
to understand the environment in which these individu-
als are situated, whether through direct observation or 
investigation, using a sensitive approach that considers 
the social context and seeks feasible strategies adapted 
to local reality.

To support this inspection, we can use instruments to 
assess and measure allergen exposure. Several approaches 
can be used, such as collecting household dust samples, 
laboratory analyses (ELISA and PCR), and environmen-
tal sensors as investigative alternatives; however, ques-
tionnaires constitute useful, indispensable, and easily 
accessible instruments for most health professionals.14-15 

Therefore, this scoping review gathered validated instru-
ments available in the literature for assessing domestic 
allergen exposure, allowing health professionals to choose 
the most appropriate option for the patient’s reality and, 
consequently, implement effective strategies to reduce 
exposure, decrease the burden of allergic diseases, reduce 
healthcare costs, and promote a better quality of life for 
patients.

Methods 

A scoping review was conducted following the methodolog-
ical recommendations of the Joanna Briggs Institute (JBI) 
and the study selection process according to the recom-
mendations of the Preferred Reporting Items for Systematic 
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Table 1  Search strategy in each database.

Database Search Strategy

MEDLINE/
PubMed

((((“Survey Research”[Title/Abstract] OR Questionnaire[Title/Abstract] OR “Survey Methods”[Title/
Abstract] OR “Survey Methodology”[Title/Abstract] OR Tools[Title/Abstract] OR Measures[Title/Abstract] OR 
Scales[Title/Abstract] OR Checklists[Title/Abstract] OR Instruments[Title/Abstract]) AND (“Environmental 
Exposure”[Title/Abstract] OR “Environmental contamination”[Title/Abstract] OR “Exposure to environmental 
factors”[Title/Abstract] OR “Ambient exposure”[Title/Abstract] OR “Exposure to allergens”[Title/Abstract] 
OR “Household environmental exposure”[Title/Abstract] OR “Indoor exposure”[Title/Abstract] OR “Home 
exposure”[Title/Abstract] OR “Residential exposure”[Title/Abstract] OR “Domestic exposure”[Title/
Abstract])) AND (“Place of residence”[Title/Abstract] OR “Residential address”[Title/Abstract] OR 
“Residence Characteristic”[Title/Abstract] OR “Domicile Domiciles”[Title/Abstract] OR Household[Title/
Abstract] OR Home[Title/Abstract] OR Residence[Title/Abstract] OR Habitation[Title/Abstract] OR “Domestic 
environment”[Title/Abstract])) AND (Allergen[Title/Abstract] OR “allergic agent”[Title/Abstract]))

CINAHL (“Surveys and Questionnaires” OR “Survey Research” OR questionnaire OR “Survey Methods” OR “Survey 
Methodology” OR Tools OR Measures OR Scales OR Checklists OR Instruments) AND (“Environmental Exposure” 
OR “Environmental contamination” OR “Exposure to environmental factors” OR “Ambient exposure” OR 
“Exposure to allergens” OR “Household environmental exposure” OR “Indoor exposure” OR “Home exposure” 
OR “Residential exposure” OR “Domestic exposure”) AND (“Place of residence” OR “residential address” OR 
“Residence Characteristic” OR “Domicile Domiciles” OR Household OR Home OR Residence OR Habitation OR 
“Domestic environment”) AND (Allergen OR “allergic agent”)

Scopus (TITLE-ABS-KEY (“Surveys and Questionnaires” OR “Survey Research” OR questionnaire OR “Survey Methods” 
OR “Survey Methodology” OR tools OR measures OR scales OR checklists OR instruments) AND TITLE-ABS-
KEY (“Environmental Exposure” OR “Environmental contamination” OR “Exposure to environmental factors” 
OR “Ambient exposure” OR “Exposure to allergens” OR “Household environmental exposure” OR “Indoor 
exposure” OR “Home exposure” OR “Residential exposure” OR “Domestic exposure”) AND TITLE-ABS-KEY 
(“Place of residence” OR “residential address” OR “Residence Characteristic” OR “Domicile Domiciles” OR 
household OR home OR residence OR habitation OR “Domestic environment”) AND TITLE-ABS-KEY (allergen 
OR “allergic agent”))

Web of  
Science

(“Surveys and Questionnaires” OR “Survey Research” OR questionnaire OR “Survey Methods” OR “Survey 
Methodology” OR Tools OR Measures OR Scales OR Checklists OR Instruments) AND (“Environmental Exposure” 
OR “Environmental contamination” OR “Exposure to environmental factors” OR “Ambient exposure” OR 
“Exposure to allergens” OR “Household environmental exposure” OR “Indoor exposure” OR “Home exposure” 
OR “Residential exposure” OR “Domestic exposure”) AND (“Place of residence” OR “residential address” OR 
“Residence Characteristic” OR “Domicile Domiciles” OR Household OR Home OR Residence OR Habitation OR 
“Domestic environment”) AND (Allergen OR “allergic agent”)

EMBASE (surveys:ab,ti AND questionnaires:ab,ti OR ‘survey research’:ab,ti OR questionnaire:ab,ti OR ‘survey 
methods’:ab,ti OR ‘survey methodology’:ab,ti OR tools:ab,ti OR measures:ab,ti OR scales:ab,ti 
OR checklists:ab,ti OR instruments:ab,ti) AND (‘environmental exposure’:ab,ti OR ‘environmental 
contamination’:ab,ti OR ‘exposure to environmental factors’:ab,ti OR ‘ambient exposure’:ab,ti OR ‘exposure 
to allergens’:ab,ti OR ‘household environmental exposure’:ab,ti OR ‘indoor exposure’:ab,ti OR ‘home 
exposure’:ab,ti OR ‘residential OR ‘domestic exposure’:ab,ti) AND (‘place of residence’:ab,ti OR ‘residential 
address’:ab,ti OR ‘residence characteristic’:ab,ti OR ‘domicile domiciles’:ab,ti OR household:ab,ti OR 
home:ab,ti OR residence:ab,ti OR habitation:ab,ti OR ‘domestic environment’:ab,ti) AND (allergen:ab,ti OR 
‘allergic agent’:ab,ti)

included for data extraction. Figure 1 illustrates the study 
selection process. Table 2 presents the general character-
istics of the included instruments.

Discussion 

It is essential that environmental control receives its full 
value in the treatment of patients with respiratory aller-
gies, given the prevention of respiratory complications and 
the rationalisation of pharmacological therapies that such 
practice can achieve. To achieve this environmental con-
trol, a first step for health professionals is to understand 

the environment in which the allergic individual lives, 
either through a structured interview or a home visit. 
Therefore, environmental assessment instruments consti-
tute an important strategy for controlling allergies, espe-
cially respiratory ones.

Mapping instruments for assessing environmental aller-
gen exposure in the home guided this scoping review. This 
is the first study to compile only validated instruments suit-
able for use, which can guide the production of relevant 
knowledge for the planning of the treatment of allergic 
patients. A limited number of instruments assessing envi-
ronmental allergen exposure in the home were identified. 
During the article screening process, a significant number 
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Medline/PubMed (n = 61) 
CINAHL (n = 105)
Scopus (n = 456)

Web of Science (n = 191) 
EMBASE (n = 107)

(n = 920)

Records removed due to 
duplication (n = 318)

Records selected for title and 
abstract reading (n = 602)

Records deleted after reading 
title and abstract (n = 449)

Reports requested for recovery 
(n = 0) Reports not retrieved (n = 0)

Studies evaluated for eligibility 
(n = 153)

Studies included in the review
(n = 3)

Excluded studies 
(n = 150)
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Identification of studies through databases and records

Figure 1 Flowchart of the study identification, selection, and inclusion process, developed based on the PRISMA-ScR 
recommendation. n = the number of studies.

of studies that used unvalidated questionnaires for home 
environmental assessment were identified, consistent with 
Punyadasa et al.’s scoping review.21

The temporal evolution of indoor environments signifi-
cantly challenges the contemporary applicability of tradi-
tional environmental assessment instruments in managing 
respiratory allergies. Alterations in housing characteris-
tics, such as the introduction of novel building materials 
that emit diverse volatile organic compounds, and shifts 
in ventilation strategies that prioritise energy efficiency 
over natural ventilation profoundly modify indoor aeroal-
lergen and pollutant exposure profiles. Furthermore, evolv-
ing domestic habits, including widespread air conditioning 
use, reshape the spectrum and concentration of immuno-
logical triggers within residential settings. Consequently, 
older tools may inadequately capture the nuanced envi-
ronmental dynamics imperative for effective patient care, 
necessitating the development and rigorous validation of 
updated instruments tailored to current indoor conditions 
to optimize therapeutic interventions and mitigate disease 
exacerbation. 22

Simultaneously, the incorporation of current and esca-
lating exposures to microplastics, extreme weather events, 
and rising indoor temperatures and humidity would sub-
stantially reinforce the justification for developing new 
assessment tools. These emerging factors, intrinsically 
linked to asthma, serve as distinct immunological trig-
gers not currently addressed by existing instruments. 
Emphasising their pervasive nature and pathophysiological 
effects highlights the critical inadequacy of current ques-
tionnaires and underscores the urgent need for robust, 
multifactorial tools capable of accurately characterising 
the complex indoor exposome, which is essential for effec-
tive clinical management and preventive strategies in aller-
gic respiratory diseases.23

In this context, four observation and distinction points 
for the instruments were outlined: the investigation items 
comprising each questionnaire; their applicability and 
facilitators for use in clinical practice; the possibility of 
classifying the patient’s home environment; and the instru-
ment’s construction and validation process. According to 
the analysed studies, the main allergens assessed by the 
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Table 2  General characteristics of aeroallergen assessment instruments.

Author/
Country

Instrument Assessment Response Domains/Sections Validation method

Dharmage 
et al.18 
(Australia)

Home Visit 
Report 
(originally 
developed by 
C. Luczynska)

Interviewer-
administered 
questionnaire +  
direct 
observation

Alternative (yes/no) +  
complementary 
quantitative 
questions + 
observational items 
completed by the 
interviewer

House structure, 
heating systems, 
ventilation, floor 
coverings, bedding, 
pets, vacuum cleaner, 
gas oven or stove, 
cleaning material, 
humidity, and mould. 
(Total of 44 questions)

Construct validation 
Criterion validation 
Reliability 

assessment 
(test-retest)

Gehring  
et al.19 
(USA)

Questionnaire 
of cat and dog 
ownership and 
presence of 
cockroaches

Interviewer-
administered 
questionnaire +  
direct 
observation

Alternatives (yes/
no) + complementary 
quantitative 
questions (e.g., 
number of animals, 
time since last 
presence)

Current and past 
ownership of cats 
and dogs, number of 
animals, animal access 
to the baby’s room, 
visual presence of 
household pests, such 
as cockroaches. 
(Total of 4 questions)

Criterion validation

De Souza 
et al.20 
(Brazil)

Questionnaire 
to Qualify the 
Environment 
Exposure to 
Aeroallergens 
- Q2E2a

Interviewer-
administered 
questionnaire

Alternatives (yes/no). 
With scoring for each 
item and exposure 
classification 
according to total 
points

Environment 
ventilation, household 
dust, pets/insects, and 
household cleaning. 
(Total of 29 questions)

Content validation 
Criterion validation 
Reliability 

assessment 
(test-retest)

instruments were house dust mites, animal dander (partic-
ularly cats and dogs), cockroaches, and fungi. These aller-
gens are established in the literature as the most relevant 
in domestic environments in the context of sensitization 
and exacerbation of respiratory allergic diseases, such as 
allergic rhinitis and asthma.13 The studies by Solarz et al. 
and Salo et al. corroborate these findings, highlighting 
Dermatophagoides genus mites, Canis familiaris (Can f 1) 
and Felis domesticus (Fel d 1) dander, as well as proteins 
such as Bla g 1 from the German cockroach, as important 
immunological triggers for atopic individuals.24-25 

Regarding the investigation items comprising the 
instruments, we observed that the Home Visit Report and 
the Questionnaire to Qualify the Environment Exposure to 
Aeroallergens - Q2E2a are more comprehensive, as they 
assess a wider range of domestic allergens, including 
dust, mould, pets, and cleaning materials. In contrast, the 
Questionnaire of Cat and Dog Ownership and Presence of 
Cockroaches is restricted to investigating only these ani-
mals within the domestic sphere.18–20

For practice, among the instruments, the Home Visit 
Report appears more extensive due to the number of 
items, making its application more time-consuming, in 
addition to requiring direct observation by the inter-
viewer.18 The Questionnaire of Cat and Dog Ownership and 
Presence of Cockroaches requires less application time, as 
it consists of only four questions.19 According to the study 
on the Questionnaire to Qualify the Environment Exposure 
to Aeroallergens—Q2E2a, its application is broad and does 
not require direct home observation.20

Regarding environmental classification, only the 
Questionnaire to Qualify the Environment Exposure to 
Aeroallergens—Q2E2a allows for estimating, through a sum 
of points, whether the environment has allergen control in 
the home. The Home Visit Report is more focused on resi-
dential characterization. The authors of the Questionnaire 
of Cat and Dog Ownership and Presence of Cockroaches 
concluded in their study that, for epidemiological pur-
poses, objective measures (dust/ELISA) are needed, in 
addition to the questionnaire, to predict animal allergen 
levels in the home.18–20

The Home Visit Report instrument, during its con-
struction, underwent construct, criterion, and reliability 
assessments, demonstrating methodological robustness 
through objective measures and appropriate statistical 
approaches.18 However, even following rigorous and well-
delineated steps, a significant gap, such as content val-
idation, prevents the instrument from being considered 
psychometrically complete.

Studies on instrument development and validation 
indicate that a robust approach should include reliabil-
ity assessment and multiple types of validation, including 
construct, content, and criterion, thereby ensuring meth-
odological rigour and applicability in clinical and epidemi-
ological contexts.26,27 It is noteworthy that reliability and 
validity are not fixed properties; they vary with the study’s 
purpose and context. Nevertheless, these limitations 
do not invalidate the instrument. The Home Visit Report 
proves valid and reliable for assessing residential charac-
teristics associated with environmental allergen exposure. 
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validated instruments used in healthcare service practice 
may not be available in the literature and, for this reason, 
were not included in this review.

Given the main characteristics and validity evidence of 
each instrument, we enable health professionals to decide 
which instrument suits their local context, resources, and 
preferences. We highlight the importance of instruments 
such as the Q2E2a, which can reduce costs and assistive 
time, as it allows for assessment through a single brief 
interview without the need for direct observation of the 
home environment.20

Future Perspective 

Over the next 10 years, advances are expected in the 
standardisation of instruments for assessing environmen-
tal exposure to allergens in the home. The incorporation 
of technologies such as low-cost portable environmental 
monitoring devices and mobile applications integrated 
with medical databases will increase the accuracy of these 
instruments. In addition, machine learning and artificial 
intelligence can assist in the analysis of large volumes of 
environmental and medical data, allowing for the recogni-
tion of exposure patterns by region or type of housing. This 
perspective will favour the development of hybrid scales 
(self-administered and observational), promoting greater 
comparability between international studies and reinforc-
ing policies for the prevention and management of allergic 
diseases.

Conclusions

This scoping review revealed a notable scarcity of validated 
and comprehensively used instruments for assessing envi-
ronmental allergen exposure in the home, with only three 
identified in the literature. These instruments showed het-
erogeneity in psychometric validation processes, ranging 
from restricted criterion validation to more comprehensive 
approaches, although one of them stands out for allowing 
assessment through direct interview, eliminating the need 
for on-site observation and optimising care flows and oper-
ational costs. This methodological gap underscores the 
need to increasingly use instruments that provide effective 
guidance from health professionals to mitigate exposure 
to inhaled allergens and irritants, a fundamental pillar of 
the treatment of allergic diseases, particularly respiratory 
ones. Consequently, future investigations should focus on 
the development of new, robustly validated instruments 
across multiple contexts, on the cross-cultural validation of 
existing questionnaires, and on the implementation of tools 
that facilitate environmental assessment, with the aim of 
improving intra-domestic control at each consultation and, 
thus, enhancing the quality of life of allergic patients.
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With alignment to more comprehensive validation pro-
cesses, the instrument can be adapted to different popula-
tions and epidemiological contexts.

The Questionnaire of Cat and Dog Ownership and 
Presence of Cockroaches was conducted only with criterion 
validation, comparing self-reported responses with envi-
ronmental measurements of household dust samples by the 
ELISA method. Its results demonstrated that self-reported 
questionnaire data have predictive capacity for accentu-
ated exposures (levels above the upper cut-off point) but 
low sensitivity for low-intensity exposures.19 Although the 
study was conducted with a significant population sam-
ple and data were reliably obtained through laboratories, 
the absence of stages such as content validation, internal 
consistency, and temporal reliability indicates a limitation 
of the instrument regarding a complete psychometric val-
idation. Thus, it is recommended that the questionnaire 
incorporate additional validation stages in future research 
to enhance its applicability.

On the other hand, the Questionnaire to Qualify the 
Environment Exposure to Aeroallergens—Q2E2a presented 
a more comprehensive validation process, including essen-
tial stages such as content validity, criterion validity, and 
test–retest reliability. The development of the items was 
based on a literature review and clinical experience, fol-
lowed by expert review and a pilot test, which ensured 
the relevance and clarity of the items. In the last stage, 
the comparison between self-reported responses and pho-
tographic inspection of the environment, as well as the 
use of test–retest, reinforced methodological adequacy, 
which resulted in significant concordance indices for most 
items.20 Regarding the Q2E2a instrument, the absence of a 
laboratory gold standard for criterion validation is nota-
ble. However, its comparison with photographic home-
environment inspection, which demonstrated adequate 
validity for exposure characterisation, offers a pragmati-
cally acceptable alternative. In real clinical contexts, where 
efficiency and accessibility are paramount, such simplified 
approaches can be preferable for optimising consultation 
time and reducing costs. This balance between method-
ological rigour and practical feasibility is fundamental for 
effective assessment tools.

Some important considerations and limitations were 
identified in this review. This is the first study to broadly 
assess the availability of validated instruments for mea-
suring exposure to and environmental characterisation 
of allergens and irritants in the home, with insights into 
their development and content. Furthermore, we did not 
identify in the literature any cross-cultural validation in 
other countries/languages for the instruments included 
in this review. Another strength of our review is the dis-
tribution of instrument origins: two are from high-income 
countries and one from a low-income developing country, 
allowing readers to select an appropriate tool for their 
context, with characteristics similar to their locality. 
Regarding limitations, the limited number of instruments 
available precluded comparison of the realities and con-
texts in which the instruments were originally validated. 
Another limitation was the noncoverage of instruments in 
languages other than Portuguese, English, and Spanish. It 
is worth emphasising that the review depends on scientific 
publications available in databases. In some cases, possibly 
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