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Abstract 

Asthma is related to triggers within the home. Although it is recognised that triggers likely occur due to characteristics 
of housing, these characteristics have not been comprehensively reviewed, and there is a paucity of housing‑focused 
interventions to reduce asthma and asthma symptoms. Following five steps identified by Arksey and O’Malley, we 
conducted a scoping review of published evidence on the associations between asthma and housing character‑
istics. We searched three electronic databases (PubMed, Scopus, Web of Science), identifying 33 studies that met 
our inclusion criteria. Through an iterative approach, we identified nine housing characteristics relevant to asthma 
onset or exacerbation, categorised as relating to the surrounding environment (location), the house itself (dwelling), 
or to conditions inside the home (occupancy). We conceptualise these three levels through a housing typologies 
framework. This facilitates the mapping of housing characteristics, and visualises how they can cluster and overlap 
to exacerbate asthma or asthma symptoms. Of the three levels in our framework, associations between asthma 
and locational features were evidenced most clearly in the literature reviewed. Within this category, environmental 
pollutants (and particularly air pollutants) were identified as a potentially important risk factor for asthma. Studies 
concerning associations between dwelling features and occupancy features and asthma reported inconsistent results, 
highlighting the need for greater research in these areas. Interpreting housing‑related asthma triggers through this 
framework paves the way for the identification and targeting of typologies of housing that might adversely affect 
asthma, thus addressing multiple characteristics in tandem rather than as isolated elements.
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Introduction
Asthma poses a significant health burden globally, with 
an estimated 300 million people affected by the condition 
and rates continuing to climb [1]. In 2019 alone, asthma 
resulted in 455,000 deaths [2] and it is currently the lead-
ing chronic disease among children [3]. However, devel-
oping strategies to reduce the health burden attributable 

to asthma is complicated, in part due to the significant 
heterogeneity observed in its triggers [4].

The link between asthma and living conditions has 
been well-established [5, 6], with evidence that triggers 
in home environments, such as dust mites and exposure 
to fumes, increase asthma risk [3, 7, 8]. Existing reviews, 
for example by Vernon et  al. [9], imply that the most 
common asthma triggers across countries and conti-
nents include allergens in the indoor environment such 
as mould and pets. Allergens found in the surrounding 
outdoor environment have also been highlighted as pri-
mary asthma triggers [10]. These include air pollution 
[11], and more specifically traffic-related pollution [12]. 
Evidence therefore suggests that both the home, and the 
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neighbourhood it is situated in, are important determi-
nants of asthma that should be considered in tandem.

Whilst research identifying triggers has provided cru-
cial insight into the mechanisms through which housing 
impacts asthma, many triggers identified in this litera-
ture represent symptoms of housing problems, pertaining 
to wider or more structural issues in the home or home 
environment. For example, the growth of mould may be 
related to inadequate indoor ventilation, building materi-
als or heating and cooling system types. The characteris-
tics of housing that cause these symptoms have not yet 
been comprehensively reviewed, and there are gaps in 
understanding what these characteristics are. Thus, there 
is a paucity of housing-focused interventions to reduce 
asthma and asthma symptoms. Since it is well established 
that asthma causes are complex and take multiple forms 
[9], it is possible that health-harming housing charac-
teristics are clustered, interact and overlap, collectively 
heightening the risk of asthma or asthma symptoms. 
Identifying these characteristics and mapping the rela-
tionships between them would allow for a more effective, 
long term means of targeting the drivers of asthma in the 
home simultaneously, rather than addressing their symp-
toms as isolated elements.

Addressing this, we conceptualise health-harming 
housing characteristics, and their relationship to one 
another, through the lens of housing typologies. This the-
oretical framing is commonly used in architectural stud-
ies to distinguish buildings based on relevant categories 
[13], noting the distinction between building character-
istics and architectural styles [14]. For the purposes of 
this research, a typologies lens is applied to categorise 
features and characteristics of a house. This includes how 
it is designed, built, occupied, and where it is located, 
thus identifying a set of housing characteristics that, in 
tandem, may contribute to asthma and asthma symp-
toms. Whilst the role and nature of typologies have been 
subject to debate [15], this framing helps map existing 
knowledge, enables the organisation of knowledge into 
clear categories, and illuminates relationships between 
these categories [16]. By adopting this framework, key 
actors concerned with addressing the asthma burden 
may be better supported to consider how multi-level ele-
ments of a home can be layered and interact with each 
other to potentially increase risk of asthma and asthma 
symptoms. This knowledge may help clinicians and 
building providers identify typologies of housing that are 
problematic for asthma, and anticipate which popula-
tions might be particularly vulnerable.

The purpose of this review is therefore twofold: first, 
it seeks to ascertain what is known about characteris-
tics of health-harming housing in relation to asthma. In 
doing so, it aims to illuminate areas where more research 

is needed. Second, it develops a framing for understand-
ing how housing characteristics act together to constitute 
potentially health-harming housing typologies. Identify-
ing typologies of health-harming housing shifts the focus 
away from an individual’s circumstances and behaviours 
and towards more structural issues in the home and 
home environment that can be more efficiently addressed 
by public health interventions. This type of framing, 
aligned with a social determinants of health perspective, 
is essential to address the burden of asthma attributed 
to inadequate housing, and the unequal distribution of 
asthma in the population [17, 18].

Methods
Identifying the research question and relevant studies
We followed Arksey and O’Malley’s [19] five stage 
approach to conducting a scoping review. This has been 
used extensively in health research. In the first instance, 
we identified the research question, asking what is 
known in the published literature about housing typolo-
gies and their contribution to the onset and/or exacerba-
tion of asthma? We then identified relevant studies using 
a search strategy whereby search terms were chosen 
to capture the core research concepts related to hous-
ing typologies and asthma (Additional file  1: Appendix 
A). Alongside ‘asthma’, our search strategy necessitated 
one of the following in the title: ‘housing’, ‘house’, ‘dwell-
ing’, ‘residence’, or  ‘residential’. These terms were used to 
search three online databases identified as the most rel-
evant to public health and social science research: Pub-
Med, Scopus, and Web of Science. Searches were carried 
out in August 2022 on studies published between 2012 
and 2022. We select a 10-year timeframe to reflect cur-
rent work in the field and identify gaps where contempo-
rary research is needed. While there are inevitably other 
housing related factors impacting asthma which will not 
be retuned in these terms, undertaking a scoping review 
requires defining clear boundaries to facilitate a compre-
hensive search of the literature.

Study selection
We selected studies through establishing an inclusion 
and exclusion criteria based on exposure, outcome, 
timeframe, population, study design and document type 
(Additional file 1: Appendix B). The program Covidence 
was used to compile the documents, remove duplicates, 
and carry out screening. Two reviewers independently 
performed title and abstract screening to remove results 
incompatible with the inclusion criteria. If the title and 
abstract contained insufficient information to assert its 
compatibility, the full text was obtained before arriving at 
a decision. One reviewer then carried out full text screen-
ing. The second reviewer screened 10 full texts (selected 



Page 3 of 13Howard et al. BMC Public Health         (2023) 23:1766  

at random) to ensure consistency. Where uncertainty 
or disagreement about the eligibility of an article arose 
in each round of screening, the research team was con-
sulted, and a collective decision was reached. The list of 
studies identified for full text review was assessed and 
approved by the research team. 701 references were 
obtained across the three databases (Fig. 1). After exclud-
ing 402 duplicates, 299 articles were selected for title and 
abstract screening, 69 articles were selected for full-text 
screening, of which 36 were then excluded. 33 articles 
were selected for inclusion in this review.

Charting the data and collating, summarising, 
and reporting the results
Relevant information from the texts being reviewed was 
extracted into excel, as per the data charting form devel-
oped in our protocol (Additional file  1: Appendix C). 
The 33 studies selected for review were then collated 
and summarised. For this, a narrative synthesis of results 
was undertaken to present the findings of this review. 
Our approach was guided by Braun and Clarke’s [20] 
method based on six steps, namely familiarisation with 
data, initial coding, preliminary theme detection, refin-
ing themes, defining final themes, and contextualisation 
of themes. Through this inductive approach, we catego-
rised the characteristics of housing linked to the onset or 
exacerbation of asthma included in our review. We then 
established a three-level framework through which to 
conceptualise how these characteristics are layered.

Results
The characteristics of the 33 studies reviewed are sum-
marised in Table 1.

Within the 33 studies selected for review, nine hous-
ing characteristics were identified: residential green 
space; environmental pollutants; urban density; heating, 
ventilation, and air conditioning (HVAC); building type 
and materials; housing age and state of repair; tenure; 
crowding; and appliances. These characteristics corre-
spond to three levels of a home, that is, its surrounding 
environment (locational features), the house itself (dwell-
ing features), and the internal conditions of the home 
(occupancy features). Associations between the housing 
characteristics and asthma as reviewed in this section are 
summarised in Table 2.

Locational features
Environmental pollutants
Of the research on asthma and environmental pollut-
ants reviewed in this study, proximity of the home to air 
pollutants (mostly nitrogen dioxide and pollutants asso-
ciated with traffic) were the main area of focus. Other 
indicators of the presence of air pollutants were proxim-
ity to factories [23], harmful facilities [30], fuel oil pow-
erplants [41], industry/business [50] and magnetic fields 
[46]. Studies analysing soil or land pollutants in relation 
to asthma concerned pesticide exposures [25, 48].

Only one study on environmental pollutants focused 
on adults. Lai et  al. [35] found that nitrogen dioxide 
exposure in the surrounding environment was positively 
associated with more asthma-related emergency health-
care visits, but with no significant association between 
distance from major road (taken as a proxy for air pol-
lution) and healthcare usage. A small sample size of 88 
participants may limit validity. Two larger studies con-
cerning children and adults support Lai et al.’s [35] con-
clusions [37, 40]. The authors find a positive association 

Fig. 1 PRISMA flow diagram
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between exposure to nitrogen dioxide and particulate 
matter and admissions to emergency, although Mazenq’s 
[37] findings of particulate matter were only observed for 
children.

Eleven additional studies explored associations 
between environmental pollutants and childhood 
asthma. Again, air pollutants related to traffic were 
prevalent (e.g., [26]). Seven studies in this area reported 
significant associations [22–24, 26, 36, 41, 48], three 
reported no significant associations [25, 46, 50], and one 
reported both evidence of significant and non-signifi-
cant associations [30]. Differences in the measurement 
of exposure, and the potentially moderating effects of 

other housing conditions might explain some inconsist-
ency in findings. For example, Lui et al. [36] found living 
on lower floors and having less ventilation increased the 
strength of positive associations between environmen-
tal pollutants and asthma. Amongst the studies report-
ing significant associations, there was generally evidence 
of positive relationships whereby increased exposure to 
pollutants (specifically those associated with proximity 
to traffic) was found to be related to asthma or asthma 
symptoms. Overall, results imply that environmental pol-
lutants in the surrounding environment – particularly air 
pollutants related to traffic – play an important role in 
asthma and asthma symptoms.

Table 1 Characteristics of studies selected for inclusion 

a In one instance sample size was unable to be discerned. Attempt was made to contact the corresponding author but this was unsuccessful

Authors Study setting Sample size Demographic Study design

Abebe et al., 2021 [21] Ethiopia 483 Adults Case control

Alasauskas et al., 2020 [22] Lithuania 51,235 Children aged 7 – 17 years Cross‑sectional

Apichainan et al., 2022 [23] Thailand 658 Children aged 6 – 10 years Cross‑sectional

Brown et al., 2012 [24] US 224 Children aged 6 – 17 years Cross‑sectional

Bukalasa et al., 2018 [25] The Netherlands 1,473 Children aged 14 years Cross‑sectional

Delfino et al., 2014 [26] US 11,390 Children aged 0 – 18 years Case‑crossover

Hartley et al., 2022 [27] US 617 Children aged 0 – 7 years Prospective cohort

Hsieh et al., 2019 [28] Taiwan 7,040 Children age under 18 years Case control

Hughes et al., 2017 [29] US 33,201 Children aged 6 – 17 years Cross‑sectional

Hwang et al., 2012 [30] Korea 1,819 Children aged 6 – 13 years Cross‑sectional

Keet et al., 2015 [31] US 23,065 Children aged 5—19 years Cross‑sectional

Keet et al., 2017 [32] US 16,860,716 Children aged 6 – 17 years Cross‑sectional

Kim et al., 2022 [33] US 16,167 Adults and children aged 1—13 years Cross‑sectional

Knibbs et al., 2018 [7] Australia 4,144,024 Children up to 14 years Comparative risk assessment

Kutzora et al., 2019 [34]a Germany Children aged 5 – 7 years Time series

Lai et al., 2018 [35] Australia 88 Adults Cross‑sectional

Liu et al., 2020 [36] China 9,597 Children aged 3 – 6 years Cross‑sectional

Mazenq et al., 2017 [37] France 6,250 Adults and children aged 3 years + Case–control

McDaniel et al., 2020 [38] US 4,522 Children up to 18 years Cross‑sectional

Mehta et al., 2018 [39] US 9,554 Adults Cross‑sectional

Mendy et al., 2019 [40] US 6,488 Adults and children Cross‑sectional

Middleton et al., 2014 [41] Greece 5,817 Children aged 15 – 17 years Cross‑sectional

Norback et al., 2014 [42] Sweden 7,554 Adults Cross‑sectional

Nriagu et al., 2012 [43] US 1,206 Children up to 12 years Cross‑sectional

Oshikata et al., 2021 [44] Japan 337 Adults and children aged 15 years+ Cohort

Schmidt et al., 2014 [45] US 2,829 Children aged 2 – 19 years Randomised controlled trial

Sudan et al., 2017 [46] Denmark 92,676 Children from gestation—7 years Cohort

Sun & Sundell, 2013 [47] US 2,819 Children aged 1 – 8 years Cross‑sectional

Svendsen et al., 2018 [48] US 5,210 Children aged 9 – 11 years Cross‑sectional

Tieskens et al., 2021 [49] US 10,000 Children aged 5 years Simulation

Wang et al., 2013 [50] China 4,618 Children aged 2 – 7 Cross‑sectional

Wang et al., 2017 [51] Sweden 1,160 Adults Cross‑sectional

Wang et al., 2019 [52] China 40,279 Children Cross‑sectional
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Residential green space
Access to trees, parks and gardens where people live has 
been related to respiratory health [54]. On one hand, 
green spaces are associated with better air quality, and 
provide opportunities for exercise and/or restorative 
activities [55]. On the other hand, green spaces can be 
a source of pollen and allergy that trigger the symptoms 
of people with asthma [55]. While all three studies con-
cerning the association between residential green space 
and childhood asthma in this review reported a signifi-
cant association, the direction of the relationship was 
mixed, reflecting the complexity of this relationship. One 
study found that asthma risk decreased with proxim-
ity to greenspace, which the authors attributed to lower 
air pollutants [22]. In this study, greenspace was meas-
ured as the distance to areas with trees and bushes. On 
the contrary, Hsieh et al. [28] noted an increase of risk of 
asthma amongst those living near residential greenness, 
measured through the Normalized Difference Vegetation 
Index (NDVI). However, the authors found no signifi-
cant difference in risk of asthma based on how close the 
residence was (i.e., within 200, 400 and 800 meters from 
the home). Hartley et al. [27], also quantifying residential 
greenspace using the NDVI, similarly found the likeli-
hood of developing asthma increased with proximity to 
greenness. It should be noted that the sample was chil-
dren who were sensitised to common allergens.

Urban density
Whilst definitions of urban density vary, it broadly indi-
cates the number of people (and, by proxy, the amount of 
infrastructure and other buildings and facilities) within a 
given area [56]. Six studies explored associations between 
urban density and childhood asthma, with mixed results. 
Four studies found significant associations [30, 31, 38, 
52], but again with contrasting evidence surrounding the 
direction of associations. Hwang et al. [30] and McDan-
iel et al. [38] found living outside of cities heightened the 
risk of asthma. Keet et al. [31] found a positive associa-
tion between residing in poor urban areas and asthma-
related emergency visits and hospitalisations, but this did 
not hold for asthma prevalence. A later study by the same 
authors found demographic composition of residents 
accounted for the positive association observed between 
some inner city areas and asthma prevalence [32]. Differ-
ing interpretations of urban density and its context (i.e., 
urban, suburban or rural) across studies might account 
for the inconsistent results.

Dwelling features
Housing age and state of repair
Six studies analysed associations between housing age 
and asthma, with mixed results. Of studies concerning 

childhood asthma, there was evidence of both signifi-
cant [43, 52] and non-significant [23, 47] associations. Of 
those reporting significant findings, a positive relation-
ship was noted whereby older housing increased asthma 
prevalence. On the contrary, studies concerning housing 
age and asthma amongst adults did not report a signifi-
cant association [42, 51]. It should be questioned how far 
associations are indebted to housing conditions rather 
than age itself. Indeed, Hughes et al. [29] found a positive 
association between poor housing quality and childhood 
asthma.

Building type and materials
Of the four studies concerning building type (e.g., apart-
ment or house) and asthma, living in a trailer was the only 
dwelling type to be found to be associated with asthma 
risk. One to eight year old children in this building type 
determined to be at 50% higher risk of asthma than those 
in other dwellings [47]. Characteristics of trailers might 
explain this finding: compared to other dwellings like sin-
gle family homes, trailers were more likely to have natural 
ventilation systems, dampness problems, and differences 
in foundations, walls and flooring [47]. Two studies ana-
lysed associations between building materials (e.g., brick, 
wood) and childhood asthma. Wang et al. [50] found no 
evidence of an association between building foundations, 
brick facades and asthma, and Wang et  al. [52] did not 
report any statistically significant associations between 
floor materials, wood wall materials and asthma. Signifi-
cant positive associations were found between living in 
a dwelling with crawlspace (basement or underground 
room) and asthma symptoms [51].

Occupancy features
Tenure
Tenure refers to the arrangement by which housing is 
obtained, for example owned or rented from private par-
ties or the state [57]. Two studies analysed associations 
between tenure and asthma amongst adults. Mehta et al. 
[39] reported positive associations between living in pub-
lic housing and asthma, and receiving rental assistance 
and asthma. Norback et al. [42] reported no association 
between tenure and asthma when considering private 
and public rental housing and homeownership.

Two further studies analysed associations between 
tenure and asthma among both adults and children. 
Kim et  al. [33] found that, compared to homeowner-
ship, adults residing in public housing were at higher 
risk of asthma and asthma symptoms, but this did not 
hold amongst those receiving rental assistance. Amongst 
children, associations with asthma and tenure were non-
significant when considering both residents of public 
housing, and rental-assistance recipients [33]. Oshikata 
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et al. [44] study of children and adults who had resided 
in temporary housing for at least a year reported that 
prevalence of asthma among residents and past-residents 
exceeded twice the national average, with new cases diag-
nosed after residents moved out. The authors attributed 
this to environmental features which led to the develop-
ment of asthma either whilst residing in temporary hous-
ing or in the period that followed.

Six further studies analysed associations between ten-
ure and childhood asthma. There was consensus between 
Hwang et al. [30] and Hughes et al. [29] that homeown-
ership was associated with a lower prevalence of asthma 
compared to renting, but Apichainan et  al. [23], Wang 
et al. [50] and Wang et al. [52] found no significant differ-
ence in asthma between owners and renters. Comparing 
differences between renters, Schmidt et  al.’s [45] ran-
domised control trial involving low-income public-hous-
ing residents moving to subsidised private rental housing 
indicated a significant negative association between relo-
cation and asthma. This was contrary to expectations that 
this shift would improve health outcomes. These studies 
emphasise that relationships between asthma and tenure 
are not straightforward.

Crowding
Crowding refers to the availability of rooms and space 
relative to inhabitants. Measures of overcrowding can be 
objective (i.e., derived from household size, number of 
rooms or bedrooms, and the ages, sexes and relationships 
of occupants) or subjective (i.e., based on self reported 
lack of sufficient space relative to household members 
or their needs) [58]. The former were applied in the four 
studies reviewed in this paper: Norback et al. [42], Abebe 
et al. [21], Hughes et al. [29] and Kutzora et al. [34] con-
sider the number of persons per room or bedroom, whilst 
the latter also considered floor space (with less than 20 
square metres per person indicative of crowding). None 
of the studies concerning associations between house-
hold crowding and asthma among either children [29, 34] 
or adults [21, 42] reported significant associations. One 
reported an association between crowding and cough, a 
common asthma symptom [34].

Heating ventilation and air conditioning
Heating, ventilation and air-conditioning systems are 
defined as "the equipment, distribution systems, and ter-
minals that provide, either collectively or individually, 
the processes of heating, ventilating, or air conditioning 
to a building or portion of a building" [53]. The literature 
reviewed includes variation in system type (e.g. central or 
space conditioning) and fuel source (e.g. fireplace, elec-
tricity or gas), which may contribute to the mixed results 
noted. Of the studies on associations between asthma 

and heating source, Svendsen et al. [48] found that fire-
place heat was both positively and negatively associated 
with childhood asthma, depending on the measure (e.g., 
prevalence, or severity or symptoms). Nriagu et  al. [43] 
did not report significant associations between kerosene 
space heaters, wall heaters and gas fireplaces and child-
hood asthma, although they noted that there was a lim-
ited number of households using these sources. Norback 
et  al. [42] reported no significant association between 
energy type used for space heating and asthma amongst 
adults. Wang et al.’s [50] study of children also reported 
no significant associations between heating type and 
asthma, though categories were restricted to ’central 
heating’ and ‘other’.

There was consensus between Wang et  al. [51] and 
Abebe et al. [21] that low ventilation flow was a risk fac-
tor for adult asthma. On the contrary, Norback et al. [42] 
found no significant association between type of ven-
tilation and airing habits and asthma. Nriagu et  al. [43] 
found that reports of missing or inoperable windows 
were not significantly associated with childhood asthma.

Studies of children found positive associations between 
central air conditioning and asthma [47, 48], with the 
study by Svendsen et  al. [48] also reporting a positive 
association between humidifier use and asthma preva-
lence. Nriagu et  al. [43] reported that whilst presence 
of a working air conditioner was a not a protective fac-
tor against asthma, exhaust fans were negatively cor-
related. This was reitterated by Tieskens et  al. [49] who 
predicted that intense retrofitting (with kitchen and bath-
room exhaust fans and a mechanical ventilation system) 
was negatively correlated with serious childhood asthma 
events per year.

Appliances
Appliances in this review are classified as electrical or 
fuel using equipment that can negatively impact indoor 
air quality, which are not for the purpose of modifying 
the temperature, fresh air or humidity within the house. 
Examples include cooking, washing and drying electrical 
equipment. However, only studies concerning cooking 
appliances were returned by the search strategy.

Abebe et al. [21] found that wood and agricultural resi-
dues for cooking were positively correlated with asthma 
amongst adults, whilst six further studies considering 
associations between cooking sources and childhood 
asthma indicated mixed results. No association was 
found by Apichainan et  al. [23] analysis of asthma and 
charcoal stoves, Wang et al. [52] analysis of asthma and 
gas/ electricity, or Wang et al. [50] analysis of asthma and 
use of gas, electricity, coal or wood for cooking. Nriagu 
et  al. [43] found no associations between using wood 
burning stoves and asthma but reported a significant 
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negative association between using a gas stove and 
asthma. The latter was reiterated by Knibbs et  al. [7]. 
Svendsen et  al. [48] reported mixed evidence for this 
association, finding a positive correlation between cook-
ing with gas stoves and asthma prevalence, but reported 
a negative association with asthma severity. Further, the 
authors found that woodstove use was associated with 
increased severity of asthma symptoms, reiterating the 
findings of Abebe et al. [21] concerning adults. Findings 
therefore indicate cooking fuel source – particularly gas 
– might play a role in exhasberating asthma and asthma 
symptoms.

Discussion
This study has scoped the existing literature on housing 
typologies and asthma. Where housing has been widely 
recognised as an important determinant of asthma [59], 
this review of 33 studies demonstrates the diversity and 
complexity of mechanisms behind this association.

Of the three levels of the home put forward in our 
housing typologies framework, the association between 
asthma and locational features was evidenced most 
clearly. Within this category, associations between envi-
ronmental pollutants (mostly concerning air pollut-
ants) and asthma have received the greatest scholarly 
attention, with 11 of 14 studies in our review finding a 
significant association between pollutants and asthma 
or asthma symptoms. An additional four of six stud-
ies reported an association between urban density and 
asthma, although the direction of these associations 
was mixed. This reflects the complexity of the pathways 
between urban density and health [60]. Three studies 
analysed asthma in relation to residential greenspace, 
and while all identified significant associations, these 
were both positive and negative. This is consistent with 
literature and with others reviews in this area, which 
have highlighted mechanisms associated with greens-
pace that might improve (for example, through improved 
air quality), or worsen (for example, through exposure 
to pollen and allergens), asthma symptoms [55]. The 
findings indicate the potentially important role of loca-
tional features in asthma outcomes, whilst also noting 
that exposures were highly varied (e.g., from proximity 
to power plants to exposure to pesticides). Unpacking 
specific mechanisms behind the associations requires 
more evidence across each of these domains. Neverthe-
less, findings suggest that the location of a home likely 
goes some way in explaining the uneven distribution of 
asthma within in a population: evidence suggests that 
low-income populations, minority groups and persons 
in social housing are often housed in places with e.g., 
limited greenspace, higher building density, and poorer 
outdoor air quality [61, 62].

Evidence for associations between dwelling features 
and asthma was less clear. Of the five studies analysing 
associations between building types and materials and 
asthma, living in a trailer was the only building type 
found to have a significant positive association with 
childhood asthma [47]. Features of trailers compared 
to other housing types, such as more dampness, might 
explain this association. Further, no associations were 
found between other dwelling types studied (such as 
living in an apartment or house) and building materials 
and asthma. Results were mixed for the seven studies 
analysing associations between asthma and dwelling age 
or state of repair and the eight studies analysing associa-
tions between HVAC and asthma. This might point to 
complexity of exposures, for example older housing may 
be of a better build quality in some places than others 
depending on building standards and materials used in 
the respective era. Other unmeasurable factors, such as 
climatic variability across the study contexts, might also 
go some way in complicating findings.

Studies analysing the relationship between occupancy 
features and asthma also indicated mixed findings. No 
significant associations were found in the four stud-
ies analysing associations between asthma and crowd-
ing, whereas six of the 10 studies analysing associations 
between tenure and asthma indicated significant findings. 
Homeownership was typically emphasised as the ‘healthi-
est’ tenure in our findings, although associations between 
private and public rental housing were mixed. The one 
study researching temporary housing highlighted this as 
a key risk factor for asthma both during and after expo-
sure [44]. Allergen exposure and sensitisation are pos-
sible explanations. Associations between appliances and 
asthma – particularly gas cookers – were also highlighted 
as a potentially important risk factor, underscoring the 
relative disadvantage experienced by groups facing bar-
riers to upgrading appliances due to income constraints 
and/or rental status, amongst other factors [63].

Drawing on the three levels of a home identified in 
this study (namely, locational, dwelling and occupancy 
features), we established a housing typologies frame-
work that illustrates how health-harming housing 
characteristics can be clustered and layered (Fig.  2), 
cumulatively increasing risk of asthma onset or exac-
erbation. This framework paves the way for future 
research to identify typologies of health-harming 
housing, addressing multiple housing-related asthma 
triggers in tandem, rather than as isolated elements. 
Identifying typologies of housing which increase 
asthma risk is important given the heterogeneity of 
asthma triggers [4].

Identification of typologies of housing that may be 
particularly harmful in relation to asthma offers the 
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opportunity for more effective remediation of multi-
ple risk factors  simultaneously. Whilst this review has 
highlighted the need for further research across all 
housing characteristics discussed, provisional findings 
from the studies synthesised imply that a home located 
in proximity to traffic, with inadequate ventilation, 
that is not privately owned and that uses gas stoves for 
cooking, for example, is a housing typology that might 
exacerbate asthma or asthma symptoms. Characteris-
tics defined in this framework are not an exhaustive list 
but a starting point, reflecting nine key characteristics 
of the home that have been analysed in association to 
asthma in the 33 studies identified in this review.

These findings are notwithstanding limitations. 
Across all housing characteristics studied, there are 
notable differences in measurement of both exposure 
and outcomes. For example, among studies concern-
ing traffic-related pollutants, measures typically applied 
crude thresholds to indicate proximity to major roads, 
traffic or traffic-facilities. These varied from 500 [26], 
200 [50] and 100 [36] meters of the home. Other meas-
urements relied on self-report, for example “little” or 
“much” traffic [30]. More consistency in measurements 
might reduce contradictions in findings and enable a 
clearer identification of asthma risks and triggers.

While our review has covered a range of recent lit-
erature on associations between housing and asthma, it 
would be remiss to not acknowledge work undertaken 
that, due to the limited scope of our search strategy, was 

not included in the papers selected for inclusion. One 
example is a body of research undertaken in New Zea-
land on relationships between asthma and the level of 
neighbourhood vegetation [64], improved home heating 
[65, 66] home insulation [67] and housing quality [68]. 
Insights from this body of literature would no doubt fur-
ther illuminate relationships between housing asthma. 
In addition, while it was beyond the scope of this review 
to consider the role of financial and socio-demographic 
characteristics, and psycho-social stresses, in shap-
ing the associations between housing typologies and 
asthma, it is important to note that these factors might 
play a crucial role in modifying risk [31, 69].

Conclusion
This scoping review sought to compile recent research on 
what is known about housing typologies and their con-
tribution to the onset and/or exacerbation of asthma. 
Expanding upon the established literature on housing 
and asthma triggers, which largely focuses on symptoms 
of health-harming housing, such as pests and mould, this 
review has instead concentrated on the housing charac-
teristics which may cause these triggers.

Sorting these characteristics into a conceptual frame-
work of housing typologies paves the way for future 
research to examine housing characteristics which might 
layer to cumulatively increase risk of asthma or asthma 
symptoms. This provisional framework also has several 

Fig. 2 Housing typologies framework. Note. This figure maps the housing characteristics covered in this review (noting that this is not an 
exhaustive list of the housing conditions that may contribute to asthma risk) and illustrates how these can exist on multiple levels to potentially 
enhance asthma risk and/or exacerbate asthma symptoms
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potential applications. It could underpin a checklist for use 
by building practitioners and housing providers that aligns 
building standards with evidence on health effects, or be 
applied to develop resources that aid in the identification 
of asthma triggers in the home for use in clinical settings. 
The framework could also assist with developing criteria to 
help households identify asthma triggers in their homes. 
Possible benefits are enabling more effective home reme-
diations, and informed decisions when searching for new 
residences. Finally, in line with a social determinants of 
health framing, this review focuses on the distal causes of 
asthma risk. Identifying and targeting these typologies and 
addressing housing risk factors in tandem offers an effec-
tive way to improve public health, reduce population-level 
asthma disparities, and address inequalities.
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