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Abstract
Background  Evidence has linked poor housing conditions to negative health outcomes. However, in urban contexts 
characterized by social vulnerability and population-level inequalities, the gender perspective is often overlooked, 
despite evidence showing that housing conditions impact men and women differently in terms of health. This study 
aimed to describe the association between housing conditions and the prevalence of COVID-19 among men and 
women in Barcelona, Spain.

Methods  An observational cross-sectional study was conducted using the 2021 Barcelona Health Survey. The study 
population consisted of non-institutionalized residents over 14 years of age in Barcelona. The survey was administered 
to a sample of 3,545 participants during the COVID-19 pandemic, between February 2021 and February 2022. Crude 
and adjusted prevalence ratios of COVID-19 (aPR), along with 95% confidence intervals (95% CI), were estimated using 
multivariate Poisson regression models with robust variance. The analysis was stratified by gender.

Results  A significant gradient was observed across age groups for both men and women, with higher COVID-
19 prevalence in younger categories. The prevalence was notably higher among individuals born in low-income 
countries, particularly for women (aPR 1.62). We also identified a significant association between housing conditions, 
vulnerability factors, and COVID-19 prevalence in both men and women. Living with four or more cohabitants was 
associated with higher prevalence (aPR 1.96 for women and 1.89 for men), as was the presence of dampness in the 
home (aPR 1.34 for women and 1.27 for men). Additionally, energy poverty was significantly associated with higher 
COVID-19 prevalence in women (aPR 1.36), but not in men.

Conclusion  This study highlights the association between housing conditions and COVID-19 in Barcelona, with a 
pronounced impact on young people, women from low-income countries, and women experiencing energy poverty.
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Introduction
Housing conditions have an impact on physical and men-
tal health and health inequalities [1, 2]. This impact is 
through four interrelated dimensions: (1) the household 
which includes aspects related to affordability, stability, 
security of tenure and emotional attachment to housing 
(2) the physical housing conditions of the dwelling, (3) 
the physical environment as green areas and (4) the social 
environment or community of the neighborhood where 
the dwelling is located [3].

All these conditions are determined by the housing sys-
tem of each country, and by other macroeconomic and 
social policies that affect the quality and access to hous-
ing. In addition, the health impacts of housing are influ-
enced by various axes of social inequality, such as gender, 
age, social class, and racialization, among other factors. 
Specifically, the review of Vasquez-Vera et al. [4] shows 
how the health impacts of housing are influenced by 
gender, with housing-related health outcomes generally 
being worse for women and the determinants differ for 
men and women. Regarding age, very few studies ana-
lyze vulnerable age groups such as young or the elderly, 
and the ones that analyze them do not include a gender 
perspective. The underrepresentation of these age groups 
may contribute to invisible health inequalities since mid-
dle-aged groups are considered as the only subject of 
research [5]. Also, other factors such as social class [6], 
country of origin [7] among others, shape people besides 
gender.

In Spain, the right to housing has been commodified 
through the neoliberal conception of private property 
as a tenure regime and consumer good [8]. In addition, 
Spain has been characterized by a poor commitment to 
creating and maintaining public housing stock. This has 
encouraged the accumulation of capital through specu-
lation, construction, and tourism, exacerbating inequali-
ties among social classes [9]. This is most noticeable in 
large cities and tourist areas. Furthermore, in the last 
two decades in Barcelona, average house prices, both for 
sale and rent, have more than doubled in comparison to 
income. This issue has further exacerbated by COVID-
19, making access to housing even more challenging and 
being a precipitator and outcome of social vulnerability. 
Another important factor is the increase in rental homes 
during the pandemic compared with owned homes. 
There has also been a rise in housing impairment, both 
due to the need for rehabilitation and the prevalence of 
substandard housing lacking a certificate of habitability. 
Residential insecurity has increased, with concerns about 
rent hikes, non-payment, and evictions [10].

The COVID-19 pandemic has impacted popula-
tions worldwide. In the city of Barcelona, the pandemic 
affected 36% of the city’s population. Throughout the 
six waves that occurred in the city, revealed significant 

social inequalities in COVID-19 incidence across differ-
ent age groups, gender, geographical areas, and income 
levels [11]. In all countries, but especially in those of 
low and middle incomes, there is concern regarding the 
effects of the pandemic on the most deprived popula-
tions [12]. These population groups have difficulties in 
adopting preventive measures (such as social isolation); 
they are exposed to a context of pragmatic vulnerability 
that increases the risk of disease infection [13]. The social 
conditions in which people live and which express, to a 
greater or lesser extent, the risk of illness, are called social 
determinants of health (SDH) [14]. In this context, hous-
ing conditions are a key element that can either promote 
or hinder the infection by COVID-19 and the resulting 
inequalities in infection.

Many factors related to housing conditions such as 
overcrowding, residential security and neighbourhood 
characteristics have linked to a higher risk of COVID-19 
infection. In this regard, Ahmad et al. [15] established 
that for every 5% increase in households with poor hous-
ing conditions, there was a 50% higher risk of COVID-19 
incidence and a 42% higher risk of COVID-19 mortality 
across US counties. Moreover, the relationship between 
housing conditions and perceived physical and mental 
health during lockdown periods is well-documented [14]. 
Also, pre-existing health conditions that could influence 
susceptibility to and outcomes of COVID-19 and exacer-
bated the effects of COVID-19 [16].

Robust literature had linked poor housing conditions to 
worse health outcomes in the city of Barcelona [17]. Also, 
it has been established how the availability of appropri-
ate housing facilities has been linked to a decline in infec-
tious diseases including lower respiratory tract infections 
[18]. The relationship between poor housing conditions 
and COVID-19 outcomes are currently known in coun-
tries with higher incidence and mortality of COVID-19 
[15] and also there is evidence pointing to the role of 
housing conditions in COVID-19 transmission in the 
municipalities of Brasil [12]. However, in urban contexts 
characterized by social vulnerability and population-level 
inequalities, the gender perspective is often not included, 
despite evidence of the gender-differentiated impact of 
housing conditions on health. Gender is not systemati-
cally considered in the analysis [4]. Therefore, this study 
aimed to describe the association between housing con-
ditions and the prevalence of COVID-19 for men and 
women in Barcelona, Spain.

Methods
This was an observational cross-sectional study. The 
study population consisted of non-institutionalized 
inhabitants older than 14 years of the city of Barcelona. 
The data sourced from the Barcelona Health Survey 
(BHS) 2021 which is the eighth edition health survey 
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promoted by the Agència de Salut Pública de Barcelona 
(Public Health Agency of Barcelona, ASPB). It is part 
of the Statistical Plan of the Generalitat de Catalunya, 
regional government, and as such, all the requirements of 
official statistics apply to it, including, among others, the 
guarantee of confidentiality of the data obtained, which 
are protected by statistical secrecy.

The statistical universe is 1,653,140 people, the entire 
non-institutionalized population, residing and registered 
in the city of Barcelona older than 14 years according 
to data from the Official Population Register of Barce-
lona as of January 2021, from which the individuals who 
habitually live in nurse-houses or other institutions such 
as collective establishments (e.g., socio-health centers, 
convents, or military barracks), as well as those who do 
not live in family households, should be excluded. The 
selection of the individuals to be interviewed was made 
through a simple random sampling process, carried out 
by the Municipal Data Office of the Barcelona City Coun-
cil, based on the Barcelona Population Register.

The sample unit of the BHS is individuals (not house-
holds or families) and the size is 4,000 respondents, dis-
tributed across districts of the city. This approach implies 
that, to analyse results at the city level, the sample has 
been weighted by applying the corresponding weighting 
coefficients.

The BHS is a personal face to face and household sur-
vey, meaning it is conducted with individuals contacted 
at their home by professional interviewers. More infor-
mation about the survey can be obtained by accessing its 
manual [19].

Data were collected between February 2021 and Feb-
ruary 2022 concurrently with the COVID-19 pandemic 
(March 2020 to March 2022). During the study period, 
the first wave of the pandemic, which was the most dev-
astating of all three years, had already concluded. Vac-
cination efforts began in December 2020 and continued 
throughout the pandemic. Schools reopened in Sep-
tember 2020, and the use of masks became widespread 
among the city’s population. Throughout the study 
period, the restrictions imposed by the pandemic gradu-
ally became normalized.

Variables
Dependent variable
The dependent variable was “Have you ever been diag-
nosed with COVID-19?”, measured through a self-
reported question with yes/no responses.

The main covariate variables were classified as:

Explicative variables
Housing variables:

1)	 The number of cohabitants asked as: “How many 
people live in this house on a regular basis?” The 
numerical answer grouped in none, one, two, three, 
four, five or more.

2)	 Housing tenure model asked as: “What the tenancy 
regime is of your home?”. The possible answers were 
grouped as: (a) Proprietary (including fully paid, 
mortgage paid), (b) Rent (including market price or 
social rent) and (c) Others (including re-renting a 
part of a flat, rented by social services or NGOs, lent 
by relatives or friends, another situation).

3)	 Housing typology derived from two questions: 
(1) “The apartment is equipped with lift?” with 
answer yes or no. (2) “Type of dwelling where the 
interviewee lives”. Answers were grouped as follow: 
(a) With lift, (apartment building with lift), (b) 
Without lift (including building with flats without 
lift, semi-detached single-family house, semi-
detached single-family house), c). House (including 
detached single-family house), and d) Don’t know/
don’t answer or another type.

4)	 Access to outdoor space from the question “Does 
your home have a balcony or terrace?”. The answer 
are: (a) Yes, balcony, (b) Yes, terrace for private us, 
(c) Yes, terrace or communal area, (d) No, neither 
balcony nor terrace. The answer was grouped as a b, 
c = yes; d = No.

2. Vulnerability variables related to the participant’s 
housing situation:

1)	 Energy poverty derived from the question “Can you 
afford to keep your home at an adequate temperature 
during the cold months?” with the answer: Yes/no.

2)	 Overcrowding based on two questions: “How many 
people live in this house on a regular basis?” and 
“Approximately how many square meters is your 
home?” Both answers are numerical. The formula 
used is: Surface area / Household members ≤ 15 m² 
per person.

3)	 Residential insecurity derived from the question 
“Do you think that in the next 6 months you will be 
obliged to move house?” Grouped as: Yes (including 
the following answers: Yes, you will be obliged to 
change accommodation; and Yes, you plan to change 
your place of residence) and No (No, you do not 
expect to change your place of residence).

4)	 Presence of damp from the question: “Does your 
home have leaks, dampness in walls, floors, supports 
or foundations, or rotting of floors, window frames 
or doors?” With answer: yes/no.

Sociodemographic adjusting covariates were:
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1)	 Age grouped in 15–44, 45–64, 65–74 and 75 years 
and older.

2)	 Occupational social class: In the BHS, occupational 
social class can be obtained with the current or 
previous occupation of the persona interviewed or 
if he/she was not working with the occupation of 
his/her partner or the occupation of the head of the 
household. Following the proposal of the working 
group on social determinants of the Spanish Society 
of Epidemiology, based on the CNO-2011 [20]. 
Occupational social class was grouped in: Class I: 
Managers in administration and companies with over 
10 employees, requiring advanced degrees. Class II: 
Managers in companies with under 10 employees, 
first-degree holders, artists, and athletes. Class III: 
Administrative, protection, security personnel, self-
employed, and manual supervisors. Class IV: Skilled 
and semi-skilled manual workers. Class V: Unskilled 
workers.

3)	 Country of birth grouped as: Catalonia, rest of 
the Spanish state, high-income countries, and 
low-income countries according World Bank 
classification [21].

Health adjusting variables:

1)	 Number of chronic disorders: The presence or 
absence of 21 chronic disorders has been grouped 
into four categories: none, one, two, or three or more 
[22].

2)	 Self-perceived health: From 5 categories was grouped 
as good, fair and poor [23].

Stratification variable: All analysis were stratified using 
sex/gender, as men and women [24].

Statistical analysis
This study included a total of 3,545 inhabitants aged 14 
and older (1,891 women and 1,654 men). Data analyses 
involved descriptive univariate and bivariate analyses, as 
well as multivariate regression analyses. Prevalence was 
calculated to assess variations in the frequency distribu-
tion of COVID-19 across explanatory and adjusting vari-
ables. The chi-square test was used to identify significant 
differences in proportions among groups. The adjusted 
prevalence ratio of COVID-19 (aPR) and its 95% confi-
dence intervals (95% CI) were estimated using multivari-
ate Poisson regression models with robust variance [25].

According to the study’s conceptual framework, the 
different models included in the results section show 
various combinations of covariates. Model 1 includes 
sociodemographic, housing, and vulnerability variables. 
In constructing Model 2, health variables were added to 
Model 1. However, due to the interaction between health 

variables and age, age groups were excluded from the 
final Model 2.

The results section presents two multivariable mod-
els out of the ten developed for each sex. The models 
selected were chosen to make the fitted models easier to 
interpret. Potential multicollinearity was assessed using 
linear regression and the variance inflation factor. Inter-
actions between variables were also tested. All analy-
ses were stratified by gender, and the analyses were 
performed using Stata 15.

Results
The prevalence of COVID-19 was higher in men (16.9%) 
than in women (14.7%), as shown in Table 1. A significant 
gradient was observed across age groups, with a higher 
prevalence of COVID-19 in the younger categories and 
among individuals born in low-income countries, accord-
ing to the Chi2 test. Social class was not significantly 
associated with COVID-19 prevalence.

When analyzing housing variables, the prevalence of 
COVID-19 was significantly higher among individuals 
living with five or more cohabitants (women, 22.4%; men, 
25.8%) and those residing in rented accommodations 
(women, 18.4%; men, 19.4%). Regarding vulnerability fac-
tors, the variables associated with a significantly higher 
prevalence of COVID-19 in women included energy pov-
erty (women, 20.9%; men, 19.4%), overcrowding (women, 
20.4%; men, 20.0%), residential insecurity (women, 20.0%; 
men, 22.4%), and the presence of dampness in the home 
(women, 20.7%; men, 22.5%) (Table 1).

After adjusting model 1 for women, without consider-
ing health variables, the prevalence of COVID-19 was 
significantly higher in women aged 15–44 years com-
pared to those aged 75 years and older (aPR = 1.81, 95% 
CI: 1.03–3.16) (Table 1).

The prevalence of COVID-19 was significantly higher 
in women from low-income countries compared to those 
born in Catalonia (aPR = 1.62, 95% CI: 1.20–2.20). Preva-
lence was not significantly associated with social class. 
Among housing variables, the highest prevalence was 
observed in households with four cohabitants (aPR = 1.99, 
95% CI: 1.19–3.31) and in those with five or more cohabi-
tants (aPR = 1.96, 95% CI: 1.10–3.48).

Regarding vulnerability factors, COVID-19 preva-
lence was significantly associated with energy poverty 
(aPR = 1.35, 95% CI: 1.01–1.79) and the presence of 
dampness in the home (aPR = 1.34, 95% CI: 1.01–1.78). 
In the adjusted Model 2, which included health vari-
ables but excluded age groups, the results were similar in 
both magnitude and direction to those found in adjusted 
model 1.

In the adjusted model 1 of men without adjusting 
for health variables, there was a significant association 
between COVID-19 prevalence and age, with a higher 
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prevalence in the youngest age group (aPR = 2.33 95%CI: 
1.32–4.11). No significant associations found in men for 
social class or country of birth. Among housing variables, 
only the number of cohabitants was significant, with the 
highest prevalence being found in residences with five or 
more cohabitants (aPR = 1.89 95%CI: 1.07–3.35). Among 
housing variables, the number of cohabitants was signifi-
cant, with the highest prevalence being found in number 
of cohabitants of four.

(aPR = 1.87 95%CI: 1.07–3.25) and in those with five or 
more (aPR = 2.22 95%CI: 1.25–3.95). Among vulnerability 
variables, the prevalence of COVID-19 was significantly 
associated with damp (aPR = 1.38 95%CI: 1.04–1.82). 
It is worthy to highlight that prevalence of COVID-19 
is inversely associated with fair self-perceived health 
(aPR = 0,71 95%CI: 0,55 − 0,92) in men.

Discussion
The results of this study suggest the presence of associa-
tions between housing conditions and the prevalence of 
COVID-19 in Barcelona, revealing certain gender differ-
ences. Variables related to COVID-19 were notably the 
number of cohabitants and the presence of dampness, 
affecting both men and women, while energy poverty 
specifically impacted women. Additionally, younger men 
and women and migrant women from low-income coun-
tries experienced a higher impact, facing housing depri-
vation such as living in crowded conditions [26], which 
can contribute to the spread of COVID-19. Further-
more, this population confronts daily life precariousness, 
closely linked to housing deprivation [27].

The observed association with the number of cohabi-
tants could be attributed to the increased social interac-
tions within the household. Moreover, structural aspects 
of the dwelling play a role in elevating the prevalence of 
COVID-19, as seen in issues like dampness, possibly due 
to their connection to socioeconomic and housing depri-
vation [28]. Additionally, gender and country of birth 
function as social determinants, exacerbating health out-
comes for women and individuals born in low-income 
countries, as previously documented [6]. The absence of 
connection between social class and COVID-19 may be 
due to the distinct incidence patterns characterising each 
wave of COVID-19 in Barcelona. Belonging to a lower 
income-area changed from being a risk factor (waves 1, 
2, 4 and 5) to being a protective factor in the sixth wave 
of the pandemic [29]. Nevertheless, our results show that 
material conditions significantly contribute to the height-
ened prevalence of COVID-19, with individuals facing 
greater vulnerability experiencing a higher incidence of 
COVID-19 [30].

To analyze how housing conditions impacted men 
and women differently, we stratified the data by gender. 
Overall, the determinants were similar for both men and 

women, with the exception of energy poverty, which was 
associated with COVID-19 prevalence only in women. 
This may be related to the fact that there are older women 
than men, as well as a higher number of women living 
alone, who likely spend more time at home compared to 
men. It is important to consider that energy poverty is 
also linked to overall poverty levels. Additionally, women 
tend to express greater concern about household dynam-
ics and inadequate living conditions, and they often show 
more disagreement with government measures [31].

It is noteworthy that during the pandemic, women were 
more vulnerable to COVID-19 and its consequences due 
to their overrepresentation in care professions, which 
increased their exposure to infection. Additionally, 
women often bear the responsibility for reproductive 
work, serving as the primary caregivers for those affected 
by COVID-19 in their households, particularly children 
and the elderly. This burden was further intensified dur-
ing lockdowns [17]. A significant finding of this study was 
that health variables were not clearly associated with a 
higher prevalence of COVID-19. This may be attributed 
to the study’s focus, which did not analyze susceptibility 
to the disease but rather the incidence of diagnoses [17]. 
We hypothesize that individuals with a higher number 
of chronic disorders may not have been as exposed to 
COVID-19, especially if they were aware of their health 
status. Furthermore, it is essential to consider that the 
majority of COVID-19 cases were among younger indi-
viduals, who typically have fewer chronic conditions.

Overcrowding has been associated with the spread of 
respiratory illnesses [32]. Also, the WHO published the 
guidelines about housing and health identifying how 
poor housing is related with environmental risk factors 
including overcrowding, air and water quality and lack 
of. access to adequate plumbing and sanitation, as factors 
contributing to the burden of infectious diseases includ-
ing airborne respiratory illnesses [18].

The study’s limitations primarily arise from the utili-
zation of housing variables available in the BHS. While 
having more detailed information on housing conditions 
would have been advantageous, the survey’s inherent 
nature limited the inclusion of additional data. Moreover, 
surveys that simultaneously incorporate both health and 
housing variables are infrequent. Therefore, the BHS pro-
vided a unique opportunity to delve into a topic that is 
underrepresented in scientific literature.

The BHS does not include the non-institutionalized 
population, meaning it does not account for those who 
suffered the most during the first wave of the pandemic. 
Regarding the risk of COVID-19 among institutionalized 
individuals, it is important to note that during the survey 
period (February 2021 to February 2022), the first wave 
of the pandemic— which was the most devastating and 
severely impacted older adults in nursing homes— had 
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already concluded. Additionally, it is noteworthy that just 
before the survey was conducted (in December 2020), 
vaccination efforts began for institutionalized older 
adults as a prioritized group. Vaccination continued for 
the rest of the population throughout 2021 and beyond.

Moreover, it is essential to highlight that the question 
from which the dependent variable was derived asked 
whether respondents had ever been diagnosed with 
COVID-19 up to the time the survey was conducted. 
Consequently, the institutionalized population was not 
included in this analysis.

As we described in the introduction, social inequali-
ties were evident throughout the pandemic in the city; 
however, the data indicate that incidence rates reversed 
during the last two waves, with higher-income areas 
experiencing the highest incidence. Additionally, socio-
economic inequalities in COVID-19 incidence varied by 
wave, age group, and phase of the pandemic in the city of 
Barcelona [29].

In conclusion, this study highlights the association 
between housing conditions and COVID-19 in Barcelona, 
with a pronounced impact on vulnerable populations, 
particularly young people, women from low-income 
countries, and women experiencing energy poverty. 
These findings underscore the crucial importance of con-
sidering these factors in the development of housing poli-
cies and in formulating strategies to effectively address 
and mitigate the impact of future pandemics.
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