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Background: Studying transmission within the home is essential to understand the transmission dynamics of
numerous infectious diseases. For Coronavirus Disease-2019 (COVID-19), transmission within the home constitutes
the majority exposure context. The risk of infection in this setting can be quantified by the household/intra-
family secondary attack rate (SAR). In the literature, there are discrepancies in these values and little information
about its social determinants. The aim of this study was to investigate transmission in the home by analyzing the
influence of occupational social class, country of origin and gender/sex. Methods: This was a retrospective cohort
study of a population registry of cohabiting contacts with COVID-19 cases diagnosed from 15 June to 23
December 2020, in the Murcia Region. The household SAR was analyzed considering the characteristics of the
primary case (sex, age, symptoms, occupational social class, country of origin and number of people in the
household) and contact (age and sex) using a multilevel binary logistic regression model. Results: Among the
37 727 contacts included, the intra-family SAR was 39.1%. The contacts of confirmed primary cases in the migrant
population (Africa and Latin America) had higher attack rates, even after adjusting for the other variables. Older
age and female sex were independent risk factors for contracting Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) within the home. Conclusion: There was greater intra-domiciliary transmission
among immigrants, likely related to the conditions of the home and situation of social vulnerability. Women
were more likely to be infected by transmission from a cohabiting infected individual.

Introduction

tudying transmission within the home is essential to understand the
S infection dynamics of diseases transmitted by respiratory secretions,
for example, influenza, varicella, and respiratory syncytial virus
(RSV).12 Compared with other contexts (social leisure and work),
the home is an exposure setting of high interpersonal contact, more
defined and more easily traceable with narrow contacts. Transmission
in this setting can be estimated by the household/intra-family second-
ary attack rate (SAR). This indicator is the proportion of secondary
cases that appear among the members of a household during a period
of time as a consequence of contact with a relative who presents in-
fection (primary case). It represents a good approximation to general
infectivity and may be affected by social determinants of health, such as
living conditions and characteristics of the home, also linked to income
level and country of origin>® During Coronavirus Disease 2019
(COVID-19), the home was the most contagious area,”® assuming
more than 50% of the confirmed cases in Spain.” National and

international studies on the household SAR for Severe Acute
Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) show very dispar-
ate figures, ranging from rates <10% to >60%.”>* This was influenced
by the definitions used for secondary cases and contact at home
(restricted or not to cohabitants at home)."*"1*'%?* Another key elem-
ent in the analysis of these discrepancies is the different follow-up
protocols used to detect secondary cases between close contacts.'>
1519221 Thys, those with the highest SAR were those who performed
polymerase chain reaction (PCR) tests at the end of quarantine on
asymptomatic contacts, with or without a complementary serological
Study.10714,16,19

As with other communicable diseases, differences in COVID-19
infection® are associated with social determinants such as country
of origin,8 sex,>2° occupationg’ﬂ”27 and income.?® In October 2020,
the Spanish Ministry of Health published an analysis of the social
determinants that influenced epidemiological vulnerability to
COVID-19.° Regarding the in-home setting, several studies have
highlighted the importance of housing conditions during the


https://orcid.org/0000-0001-7319-617X
https://orcid.org/0000-0001-8442-8327
https://orcid.org/0000-0001-8881-7717
https://orcid.org/0009-0006-2059-2631
https://orcid.org/0000-0002-8943-0175
https://orcid.org/0000-0002-4574-6880
https://orcid.org/0000-0001-9242-3040

428  European Journal of Public Health

pandemic.>*® There are few studies that analyze the social determi-
nants that influence the interfamily SAR,>?* and no studies have
evaluated occupational social class.

The objective of this study was to investigate the influence of
social determinants (country of origin, occupation and sex) on the
household SAR for contacts of confirmed COVID-19 cases in the
Murcia Region from June 15 (after the first wave and start of the de-
escalation) to 23 December 2020 (before Christmas and the start of
the vaccination campaign).

Methods

Study population and inclusion and exclusion criteria

This was a retrospective cohort study of the household contacts of
incident cases of COVID-19 confirmed from 15 June to 23
December 2020, in the Murcia Region.

The information used was obtained from epidemiological surveys
carried out for the surveillance and control of COVID-19, in which
retrospective (investigating the origin of infection) and prospective
(active contact search) tracing were performed. The definitions of
case and close contact were consistent with the ‘Strategy for the early
detection, surveillance and control of COVID-19’ released by the
Ministry of Health.>® The surveys had uniform coverage of the en-
tire Murcia Region, with the collection of PDIAs (active infection
diagnostic test, acronim in Spanish) carried out both in public and
private health systems. Surveillance was carried out in a centralized
and hierarchical manner, with a systematic review of the recorded
information. A procedure manual®’ and internal communication
forums were available. Epidemiologically linked cases were assigned
to the same team.”’ This structure made it possible for the contacts
of confirmed cases to be assigned to a single index case (the most
likely primary), minimizing the possibility that a contact would be
assigned to several primary cases.

Following the national protocol,>® when a person presented a
clinical picture compatible with COVID-19, all cohabiting people
were instructed to start quarantine pending microbiological con-
firmation. Close contacts were followed up by both primary care
and public health personnel, with successive telephone calls at
variable intervals to verify compliance with measures and record
symptoms. During the study period, the regional contact follow-up
protocols included a second PDIA (mostly PCR) at 6-10 days from
the date of last contact (DLC) with the asymptomatic contacts with
the first PDIA (PCR and/or antigen test) initially negative or ab-
sent. No reinfections were reported during the study period.

Household contacts were considered only those cohabitants at
the same address (who sleep there) with a primary case resident in
the Murcia Region at the time of diagnosis. Resolving possible
discrepancies between the primary case, the index case, and the
secondary case has been a common problem in other
studies!®1>132324, therefore, secondary cases with a PDIA sample
collection date during the 7 days prior to the DLC with their index
case (probably not the actual primary case) were excluded, as were
the rest of their cohabitants, to minimize classification error. In
addition, when a person was registered on several occasions (as a
primary case and/or as a contact) in a period of 24 days, the record
was considered repeated. In this situation, data were cleansed
based on the date of onset of symptoms (date of sampling in
asymptomatic patients) for the index case, keeping only cohabiting
contacts of the index case who first showed symptoms (most likely
primary), excluding the rest of the records. Finally, in the remain-
ing unique contacts, those with confirmed previous infection be-
fore 7 days of the DLC (due to their higher level of immunity) and
those who were not evaluated by PDIA from the DLC until 24 days
later were excluded. In the contacts included, confirmed secondary
cases were considered to be those with a PDIA with a positive
result recorded in that period, and cases were discarded as second-
ary cases in case of a negative result. A total of 98.1% of secondary

cases occurred in the first 14 days after the DLC, and <0.5%
occurred after the 20th day. Extending the period to 28days
from the DLC, the number of secondary cases included would
have increased by 0.2%, having added 10 additional days to the
14-day incubation period.*

This study was approved by the ethics committee of the Virgen de
la Arrixaca University General Hospital (Internal Code 2021-9-11-
HCIUVA approved on 08/28/2021).

Variables and statistical analysis

In the epidemiological surveys carried out on the confirmed cases,
sociodemographic, clinical, laboratory and epidemiological variables
were collected in accordance with the Ministry’s strategy.”® From the
epidemiological follow-up of close contacts, age, sex, DLC and the
results and dates of PDIAs were collected.

The variable country of origin of the primary case was defined as
that from which immigrants left for Spain. County of origin
included the following categories: Spain (non-immigrants), Africa,
Latin America, Europe/USA and Asia.

Occupation/activity was included. Primary cases with paid em-
ployment were coded and classified in accordance with the proposal
prepared by the Spanish Epidemiology Society based on the
International Standard Classification of Occupations® designed to
estimate social status based on job title (Supplementary table S1), as
more fully described in another study.® Category I includes direc-
tors, managers and professions requiring undergraduate degrees,
and category VI corresponds to unskilled jobs. Individuals were
grouped into manual workers (I, IT and III) and non-manual work-
ers (IV, V and VI).

The number of people in the household at the time of infection was
calculated by adding 1 (primary case) to the number of cohabiting
contacts stated by the primary case in the epidemiological survey.

The household SAR was considered the ratio between cohabiting
contacts that became confirmed secondary cases of COVID-19 as a
result of exposure to the primary case (excluded from the
calculation) and total cohabiting contacts. The definition of con-
firmed case used included all microbiologically confirmed cases, in
line with the Ministry’s strategy’® and most of the relevant published
studies.””'>'%?*2* The intra-family SAR was determined using char-
acteristics of the primary case (age, sex, symptoms, occupational
social class divided into non-manual workers vs. manual workers,
country of origin and number of cohabitants in the home) and
individual characteristics of the contact (age and sex), calculated
as the quotient between the total secondary cases and close contacts
evaluated within each stratum, an approach analogous to that in
other studies.'®"*~1*2?

Due to the possible aggregate structure of the data between the
primary cases (macro level) and their dependent secondary cases in
the household (micro level), multilevel logistic regression models
were carried out for the variable confirmed or discarded secondary
case of the contact, verifying the hierarchical structure of the data
through the intra-class correlation coefficient of a first null model
that included only the identification variable of the primary case. A
high intra-class correlation index is indicative that the cluster vari-
ables (primary case) explain much of the variability observed in the
SAR. For the study of the household SAR, sociodemographic and
epidemiological variables of the index cases and contacts were added
to the null model. The final multivariate model was the one obtained
through the Akaike information criterion.

Statistical analysis was performed using Stata version 13. P < 0.05
was considered significant.

Results

Of the 49 400 records of cohabitating contacts with diagnosed cases
in the Murcia Region from 15 June to 23 December 2020 (figure 1),
secondary cases with a sampling date in the 7 days prior to the DLC
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15/06/2020to0 23/12/2020

Records of cohabiting contacts of confirmed primary cases from

Records of contacts classified as secondary cases but with a
PDIA*sampling date in the 7 days prior to the DLC** with
their index case, along with the rest of the cohabitants.

(n=4,753)

For persons considered primary case/contact on several
occasions in a period of 24 days, contacts of the most
probable primary case were maintained*** excluding all
other contact records.

(3,557)

Infected contacts before 7 days prior to date of last contact
(DLC) with the primary case.

(n=347)

(n=49,400)
Classification
error
Repeated
records -~
A 4
Validated unique contacts
(n=41,090)
A 4

Contacts not evaluated by (PDIA)* from the date of last
contact (DLC) with the primary case until 24 days later.

(n=3,016)

Contacts included

(n=37,727)

Figure 1 COVID-19. Inclusion and exclusion criteria for household contacts of confirmed primary cases. Murcia Region 2020 (June 15 to
December 23). *PDIA Active infection diagnostic test (PCR or antigen). **DLC: date of last contact. ***Most probable primary: individual

who first experienced symptoms (date of diagnosis if not)

with their index case along with their cohabitants (4753 records)
were excluded. In addition, repeated records were purged, excluding
3557 additional records. Of the remaining 41090 unique contacts,
those with previous infection 7 days after the last contact (347) and
not evaluated by PDIA (PCR or antigen test) from the DLC until
24 days later (3016) were excluded. The percentage of close contacts
not evaluated by PDIA was similar between contacts of confirmed
cases who emigrated from Africa (9.4%) and Latin America (6.6%)
and contacts of confirmed cases who were non-migrants (7.2%). As
a result, 37727 close contacts of 16244 primary cases/households
were included.

There were differences (P < 0.05) in the characteristics of close
cohabiting contacts (age and sex) and their primary cases (age, sex,
symptoms, occupation and number of cohabitants) depending on
the country of origin of the cases (table 1). The greatest discrepan-
cies between immigrants and non-immigrants (Spain in the tables)
were observed for the age and occupation of the primary cases, with
a higher proportion of people under 65 years of age and with occu-
pations defined as manual among primary cases confirmed in the
migrant population.

The SAR was 39.1% [95% confidence interval (CI): 38.7-39.6%] as
seen in table 2, which shows this indicator by characteristics of the
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Table 3 COVID-19: multivariate multilevel logistic regression model
to study the household SAR by the characteristics of the primary
cases and of the contacts: Murcia Region 2020 (15 June to

23 December)

Odds ratio (95% CI) P-value
Variables of the primary case (macro/group level)

Sex

Man (ref.)

Female 1.1 (1.00-1.24) 0.044
Symptoms

Asymptomatic (ref.)

Symptomatic 4.79 (4.19-5.48) <0.001
Age, years

<15 (ref)

15-24 0.74 (0.60-0.92) 0.007

25-64 1.65 (1.33-2.05) <0.001

>65 2.01 (1.55-2.61) <0.001
Country of origin

Spain (ref.)

Africa 4.44 (3.62-5.44) <0.001

Latin America. 3.54 (3.05-4.11) <0.001

Europe, USA 0.87 (0.60-1.26) 0.463

Asia 2.74 (1.16-6.48) 0.022
Activity/occupational social class

Non-manual workers (ref.)

Manual workers 1.1 (0.95-1.29) 0.183

Homemaker 1.43 (1.04-1.98) 0.029

Rest of primary cases 1.31 (1.11-1.54) <0.001
Number of people at home

2-3 people (ref.)

4-6 people 0.75 (0.68-0.84) <0.001

>6 people 0.67 (0.52-0.87) 0.003

Close contact variables (micro/individual level)

Sex

Man (ref.)

Female 1.30 (1.22-1.39) <0.001
Age, years

<15 (ref.)

15-24 1.14 (1.04-1.25) 0.007

25-64 1.28 (1.18-1.40) <0.001

>65 1.80 (1.52-2.12) <0.001

Notes: Dependent variable: confirmed/discarded secondary COVID-
19 case. Independent variables of the primary case/household level/
macro level: sex, age, symptoms, country of origin and number of
people in the household. Independent variables of the contact/
micro level: sex and age.

primary case. The SAR was higher among contacts whose primary
case was an immigrant from Africa (51.6%) and Latin America
(50.8%) than among those infected by non-immigrant cohabitants
(34.8%) or with Europe or the USA as the country of origin (35.0%).
Although higher rates were observed in households with jobs clas-
sified as manual (41.7%) vs. non-manual (35.3%), this difference
disappeared when the data were by grouped country of origin. In
non-immigrant primary case contacts, the SAR was higher in house-
holds with two to three members (38.5%) than in those with four to
six people (32.8%) and over six people (30.2%). Among immigrants
from Africa and Latin America, the highest rates occurred in house-
holds with six or more people (57.6% and 53.5%, respectively).

In the multilevel logistic regression model (table 3) conducted to
predict which household contacts became confirmed secondary
cases of COVID-19 based on variables of the primary case (grouping
variable) or of the contact itself, the intra-class correlation index was
0.686 (95% CI: 0.670-0.702). Greater risk was observed for cohab-
itants of primary cases >65years and symptomatic. Primary cases
<15years of age were more contagious to their cohabitants than
were those between 15 and 34 years of age. Controlling for the other
factors, transmission was higher in the homes of primary cases who
migrated from Africa, Latin America and Asia. A household number
of two to three was associated with a higher SAR than that observed

in larger households. By including this variable in the model, none
of the directions of the associations found between the other vari-
ables and the SAR changed, nor was the magnitude or statistical
significance altered substantially. The occupational social class of
the primary case (grouped into manual vs. non-manual) was not
significantly associated with the SAR. A higher SAR was observed
among the contacts of primary cases whose occupation was a home-
maker. Older and female contacts were more contagious.

Discussion

In the Murcia Region, the household SAR for SARS-CoV-2 in the
period prior to vaccination was conditioned by social determinants.
It was higher among the contacts of immigrants from Africa, Asia
and Latin America. Being a woman was associated with a greater
possibility of contracting and transmitting the infection at home.

In the literature, there are discrepancies in the values reported for
the household SAR for SARS-CoV-2.""** For example, although they
are not comparable studies, the National Seroprevalence Study of
SARS-CoV-2 Infection (ENECOVID) at the end of 2020 reported a
seroprevalence of 36.2% among people who reported having previous-
ly been in contact with a positive case among the people they live
with,* a finding similar to that obtained in a seroprevalence study in
Brazil (35%).** In Navarra,'® from January to April 2021, the intra-
familial attack rate was 50.2% among unvaccinated household con-
tacts. In a study conducted in 2020 with a sample of 187 Dutch
contacts'? with meticulous follow-up (including the collection of exu-
dates and serological tests), the intra-familial SAR was 43%. Another
similar study conducted in Norway reported a SAR of 45%."°

The higher SAR observed among contacts of symptomatic cases
and those older than 65 years are consistent with the results reported
in other studies.”'*'> The fact that individuals with COVID-19 who
are between the ages of 15 and 34 years are less contagious to their
cohabitants than are those <15years, as reported in several stud-
ies,">!”'®%3 may be related to the care required by the latter.

In this study, there was greater transmission among the house-
hold contacts of immigrants, a finding that can probably be
explained by the inequalities in the conditions of the home that
made it difficult to comply with the measures aimed at protecting
cohabitants from infection. Likewise, several studies describe the
influence of the precariousness of homes, without access to water
or laundry and with greater difficulty social distancing.”®

This probably amplified the differences in incidence® caused by
other inequities (employment, income, neighbourhood, etc.). A 2020
study conducted in California,”® in which 382 contacts were fol-
lowed up with PCR and serology, reported a SAR of 80% in the
homes of primary cases of Hispanic origin (92.7% of the sample)
compared with 47.4% in non-Hispanic homes, even after adjusting
for sex and age of the secondary case, household size and geography
compared with 47.4% in non-Hispanic homes. The rate was signifi-
cantly affected by household income. In a large population study
conducted in Norway from August 2020 to May 2021, the SAR was
higher in the homes of immigrants (32%) than in the homes of non-
immigrants (20%)** even after adjusting for sex and age of the sec-
ondary case, household size and geography.

Analogous to the flu,”> among the contacts in households with
three or fewer members, the SAR was higher than in households
with four to six members, a finding that coincides with the results of
other studies.'™'”'®?>?* A plausible explanation may be that a
greater number of people leads to more social interactions shared
with the primary case and that in smaller families, the type of con-
tact is more intimate and greater between spouses™ than between
siblings, grandparents, etc. The analysis of the housing conditions
(surface area per person, number of people per bathroom, number
of bedrooms, ventilation, etc.) could be useful in the study of these
differences. Housing overcrowding has been associated with
COVID-19 risk of infection.’® In a study conducted on the 326
household contacts of 89 Spanish health workers during the



pre-vaccination period, it was observed that when the index case
used a single room, it had a protective effect.*® Another Spanish
study found a higher likelihood of one or more secondary cases
arising from a primary case in households where shared rooms or
difficulties in maintaining ambient ventilation were present.*’”

Older contacts were more susceptible to becoming infected, as also
reported in the previous studies.>*” In the present study, female con-
tacts presented a higher risk of infection when adjusting for the other
variables, a finding that can be explained by the social-caregiver role of
women at home, supporting most of the care tasks.*®

Greater intra-household transmission was observed among the
contacts of primary cases without paid employment (including stu-
dents, retirees and unemployed people) than among those with paid
employment, as also observed in another study,'® probably because
of the longer time spent at home. The highest rates were observed
among cohabitants of people whose activity was homemaker, a re-
sult that is likely explained by their central role within the home.

The study did not find a significant influence of the occupational
social class of the primary case on the household SAR when adjusting
for the other variables. This may be due to several factors. Social
characteristics of the primary case, such as occupational social class,
may not be fully representative of the other household members (the
employment of the other cohabitants was not considered); therefore,
their true relationship with the SAR may have been biased towards
nullity. The European Health Survey in Spain bases the occupational
social class of a household on the employment status of one person,
defined as the “reference person,” which has similarities with our study.
Additionally, income was not considered (neither the individual nor
the rest of the family unit). A Colombian study® found no relationship
between the SAR and socioeconomic level. Regarding the influence of
occupation, it was divided into categories such as healthcare, police/
military/firefighter, construction, etc. It only found a higher SAR
among close contacts of primary cases with informal employment or
looking for a job, align with our study where the SAR was higher in
contacts of cases without paid employment. Even it does not strictly
evaluate the household SAR, 81.0% (3949) of the close contacts were
from households and this variable was considered in the analysis.

Another limitation, highlighted in several studies,'®'>'>** is the
absence of complete coincidence between the primary case and the
index case. Specific protocols®® and exclusion criteria have been
applied to minimize this potential problem. Although contacts
with confirmed previous infection were excluded, some of those
included may been infected but not diagnosed microbiologically
prior to the DLC, a situation that was especially important in the
first wave of the pandemic, as demonstrated by the ENE-COVID
study.” The lower impact of COVID-19 in the Murcia Region dur-
ing the first wave compared with that in other autonomous com-
munities®® and the wide coverage of epidemiological surveillance
during the study period minimized this potential limitation. The
primary purpose epidemiological surveillance population-based
registry was monitoring of the pandemic, and as a consequence,
information pertaining to clinical characteristics, individual income
or housing conditions was not captured. While some aggregated
information is available through national surveys,* but it was noted
these data were outdated and did not meet the required disaggre-
gation level to include them in the models. Information about hous-
ing surface is available in the public land registry (cadastre), but it
was not feasible to link it with our data.

The main strength of this study is the capacity of the epidemiological
registry to reflect the community transmission of COVID-19, as shown
by its good agreement with the results of the ENE-COVID study.”
From the third wave (8-22 June 2020) to the fourth wave (16-29
October 2020), approximately 3.5% of residents in the Murcia
Region went from being IgG— to IgG+. This translates into an esti-
mated 52 500 cases, a figure similar to those registered in that period.”
The protocol of contact follow-up has great importance in the inter-
pretation of the results.” In addition, the most vulnerable immigrant
population frequently does not have a fixed address; therefore, the
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cohabitants declared in the period of transmissibility were considered,®
eliminating the necessity to turn to census sources for their identifica-
tion, a process often hindered by updating issues. Notably, most of the
close contacts with initial negative/absent PDIA underwent a PDIA
(usually PCR) 5-10days after the DLC either by follow-up protocol
or because of developing symptoms, thus reducing the percentage of
potential undiagnosed cases. As the study was carried out prior to the
start of the vaccination campaign, the influence of the variables studied
on the SAR was not conditioned by differences in vaccination coverage
according to age, occupation or different variants of the virus (it was
the native variant throughout the study period).

A higher household SAR was found among the contacts of immi-
grants and female contacts. The results obtained provide valuable in-
formation regarding the influence of social determinants on the
transmission of respiratory diseases. It is necessary to include social
conditions in epidemiological surveys and in the variables collected in
an automated way through digital health histories to enable epidemio-
logical surveillance with a focus on equity and the design of effective
prevention and control measures. Sex and country of origin, along with
other axes of inequality, should be included in studies that evaluate the
household SAR as well as vaccine effectiveness studies and mathemat-
ical models that study both the different variants of SARS-CoV-2 and
other communicable diseases, such as influenza and RSV.
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Supplementary data are available at EURPUB online.
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Key points

e Intra-domiciliary transmission was notably higher among
immigrants, with females being a risk factor for infection
at home.

e Younger people infected with SARS-CoV-2 were more likely
to transmit the virus to their cohabitants than were middle-
aged people.

o The results highlight the importance of social determinants in
the transmission of respiratory diseases.

e Sex and country of origin, along with other axes of inequality,
should be included in epidemiological surveys and in studies
that evaluate the household secondary attack rate, for example,
vaccine effectiveness studies and mathematical models on the
transmission of new variants of SARS-CoV-2 and other
infectious diseases such as influenza and respiratory
syncytial virus.

References

1 Ceyhan M, Tezer H, Yildirim I. Secondary attack rate of hepatitis A, varicella and
mumps in household settings and reliability of family history to detect seronegative
children for necessity of vaccination. Scand J Infect Dis 2009;41:501-6.

2 House T, Inglis N, Ross JV, et al. Estimation of outbreak severity and trans-

missibility: influenza A(HIN1)pdm09 in households. BMC Med 2012;

10:117.


https://academic.oup.com/eurpub/article-lookup/doi/10.1093/eurpub/ckae016#supplementary-data

434

10

11

12

13

14

15

16

17

18

19

20

21

22

European Journal of Public Health

Bushman G, Mehdipanah R. Housing and health inequities during COVID-19:
findings from the National Household Pulse Survey. J Epidemiol Community Health
2022;76:121-7.

Marmot M, Allen J, Bell R, et al.; Consortium for the European Review of Social
Determinants of Health and the Health Divide. WHO European review of social
determinants of health and the health divide. Lancet 2012;380:1011-29.

Gosselin A, Warszawski J, Bajos N; EpiCov Study Group. Higher risk, higher
protection: COVID-19 risk among immigrants in France—results from the
population-based EpiCov survey. Eur ] Public Health 2022 1;32:655-63.
Ministerio de Sanidad. Equidad en Salud y COVID-19. Andlisis y propuestas para
abordar la vulnerabilidad epidemiologica vinculada a las desigualdades sociales.
Madrid: Ministerio de Sanidad, 2020. Report 1-60. Available at: https://www.sani
dad.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/
COVID19_Equidad_en_salud_y_COVID-19.pdf (23 October 2023, date

last accessed).

Instituto de Salud Carlos III. Informe no 58. Situacién de COVID-19 en Espana.
Informe COVID-19.22 de diciembre de 2020. Madrid: RENAVE. CNE. CNM
(ISCIII), 2020. Report 1-15 Available at: https://repisalud.isciii.es/handle/20.500.
12105/11564 (25 October 2023, date last accessed).

Soriano Lépez ], Salmerén Martinez D, Garcia Pina R, et al. Caracteristicas sociales
y de género en el dmbito de contagio de COVID-19 en una regién mediterrinea
[COVID-19 exposure setting, social and gender determinants in a mediterranean
region.]. Rev Esp Salud Publica 2022;96.

Madewell ZJ, Yang Y, Longini IM Jr, et al. Household transmission of SARS-CoV-2:
a systematic review and meta-analysis. JAMA Netw Open 2020;3:e2031756.
Kuwelker K, Zhou F, Blomberg B, et al.; Bergen COVID-19 Research Group. Attack
rates amongst household members of outpatients with confirmed COVID-19 in
Bergen, Norway: a case-ascertained study. Lancet Reg Health Eur 2021;3:100014.
Gomaa MR, El Rifay AS, Shehata M, et al. Incidence, household transmission, and
neutralizing antibody seroprevalence of Coronavirus Disease 2019 in Egypt: results
of a community-based cohort. PLoS Pathog 2021;17:e1009413.

Reukers DFM, van Boven M, Meijer A, et al. High infection secondary attack rates
of severe acute respiratory syndrome coronavirus 2 in Dutch households revealed
by dense sampling. Clin Infect Dis 2022;74:52-8.

Tanaka ML, Marentes Ruiz CJ, Malhotra S, et al. SARS-CoV-2 transmission dy-
namics in households with children, Los Angeles, California. Front Pediatr 2021;
9:752993.

Lewis NM, Chu VT, Ye D, et al. Household transmission of severe acute respiratory
syndrome coronavirus-2 in the United States. Clin Infect Dis 2021;73:1805-13.

De Gier B, Andeweg S, Joosten R, et al. Vaccine effectiveness against SARS-CoV-2
transmission and infections among household and other close contacts of con-
firmed cases, the Netherlands, February to May 2021. Euro Surveill 2021;
26:2100640.

Jashaninejad R, Doosti-Irani A, Karami M, et al. Transmission of COVID-19 and its
determinants among close contacts of COVID-19 patients running title. J Res
Health Sci 2021; 2521:e00514.

Lopez Bernal J, Panagiotopoulos N, Byers C, et al. Transmission dynamics of
COVID-19 in household and community settings in the United Kingdom, January
to March 2020. Euro Surveill 2022;27:2001551.

Ogata T, Tanaka H, Tanaka E, et al. Increased secondary attack rates among the
household contacts of patients with the omicron variant of the coronavirus disease
2019 in Japan. Int ] Environ Res Public Health 2022;19:8068.

Martinez-Baz I, Trobajo-Sanmartin C, Miqueleiz A, et al. Product-specific COVID-
19 vaccine effectiveness against secondary infection in close contacts, Navarre,
Spain, April to August 2021. Euro Surveill 2021;26:2100894.

Dattner I, Goldberg Y, Katriel G, et al. The role of children in the spread of COVID-
19: using household data from Bnei Brak, Israel, to estimate the relative suscepti-
bility and infectivity of children. PLoS Comput Biol 2021;17:¢1008559.

Khan A, Mushtaq MH, Muhammad J, et al. Household COVID-19 secondary attack
rate and associated determinants in Pakistan; a retrospective cohort study. PLoS
One 2022;17:€0266277.

Ogata T, Irie F, Ogawa E, et al. Secondary attack rate among non-spousal household
contacts of coronavirus disease 2019 in Tsuchiura, Japan, August 2020-February
2021. Int ] Environ Res Public Health 2021;18:8921.

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Telle K, Jorgensen SB, Hart R, et al. Secondary attack rates of COVID-19 in
Norwegian families: a nation-wide register-based study. Eur J Epidemiol 2021;
36:741-8.

Methi F, Hart RK, Godey AA, et al. Transmission of SARS-CoV-2 into and within
immigrant households: nationwide registry study from Norway. ] Epidemiol
Community Health 2021;76:435-39.

Burstrom B, Tao W. Social determinants of health and inequalities in COVID-19.
Eur J Public Health 2020;30:617-8.

Biarnés-Martinez M, Fabregas M, Coma E, et al. Infeccién por SARS-CoV-2 en las
distintas ocupaciones en Cataluna [SARS-CoV-2 infection in occupational settings
in Catalonia.]. Rev Esp Salud Publica 2022;96:¢202205040.

Anand P, Allen HL, Ferrer RL, et al. Work-related and personal predictors of
COVID-19 transmission: evidence from the UK and USA. ] Epidemiol Community
Health 2022;76:152-7.

Magalhaes JPM, Ribeiro Al, Caetano CP, Si Machado R. Community socioeco-
nomic deprivation and SARS-CoV-2 infection risk: findings from Portugal. Eur |
Public Health 2022;32:145-50.

Luo W, Baldwin E, Jiang AY, et al. Effects of housing environments on COVID-19
transmission and mental health revealed by COVID-19 Participant Experience data
from the all of US Research Program in the USA: a case-control study. BMJ Open
2022;12:€063714.

Ministerio de Sanidad. Gobierno de Espana. Estrategia de deteccion precoz, vigilancia
y control de COVID-19. Madrid. 2020. Report 1-32. Available at: https://www.semg.
es/images/2020/Coronavirus/20200709_COVID19_Estrategia_vigilancia_y_con
trol_e_indicadores.pdf (19 October 2023, date last accessed).

Servicio de Epidemiologia. Direccion General de Salud Piiblica y Adicciones.
Consejeria de Salud de la Region de Murcia. Manual de procedimiento del COVID-19
en la Region de Murcia. Murcia. 2020. Available at: https://www.murciasalud.es/
recursos/ficheros/482472-Manual.pdf

Domingo-Salvany A, Bacigalupe A, Carrasco JM, del Grupo de Determinantes
Sociales de Sociedad Espanola de Epidemiologia, et al. Propuestas de clase social
neoweberiana y neomarxista a partir de la Clasificacién Nacional de Ocupaciones
2011 [Proposals for social class classification based on the Spanish National
Classification of Occupations 2011 using neo-Weberian and neo-Marxist
approaches]. Gac Sanit 2013;27:263-72.

Instituto Carlos III, Ministerio de Sanidad. Ministerio de Ciencia e innovacién.
Estudio Ene-COVID: cuarta ronda Madrid; 2020. Report. Available at: https://www.
sanidad.gob.es/gabinetePrensa/notaPrensa/pdf/15.12151220163348113.pdf (25
October 2023, date last accessed).

Filho LA, Szwarcwald CL, Mateos S de OG, et al.; Grupo Hemorio de Pesquisa em
Covid-19. Seroprevalence of anti-SARS-CoV-2 among blood donors in Rio de
Janeiro, Brazil. Rev Saude Publica 2020;54:69.

Leite A, Leao T, Soares P, et al. A case-control study of contextual factors for SARS-
CoV-2 transmission. Front Public Health 2021;9:772782.

Remoén-Berrade M, Guillen-Aguinaga S, Sarrate-Adot I, et al. Risk of secondary
household transmission of COVID-19 from health care workers in a hospital in
Spain. Epidemiologia (Basel) 2021;3:1-10.

Robles Pellitero S, Andrés-Garcia I, Martin Del Barco OH, et al. Condiciones de
vivienda y sistema de cuidados como determinantes de la transmisién intrafamiliar
de covid-19: estudio de casos y controles en Castilla y Leén [Housing conditions
and care system as determinants of the intra-family transmission of covid-19: case-
control study in Castilla y Le6n.]. Rev Esp Salud Publica 2021;95:¢202110134.

Arcas MM, Novoa AM, Artazcoz L. Gender inequalities in the association between
demands of family and domestic life and health in Spanish workers. Eur J Public
Health23:883-8.

Ramirez Varela A, Contreras-Arrieta S, Tamayo-Cabeza G, CoVIDA working
group, et al. Risk factors for SARS-CoV-2 transmission in close contacts of adults at
high risk of infection due to occupation: results from the contact tracing strategy of
the CoVIDA epidemiological surveillance study in Bogotd, Colombia, in 2020-2021.
BM]J Open 2022;12:€062487.

INE Instituto Nacional de Estadistica. Censos de Poblacién y Viviendas 2021.
Metodologia. [Population and Housing Censuses 2021. Methodology.]. Available
at: https://www.ine.es/censos2021/censos2021_meto.pdf (21 December 2023, date
last accessed).


https://www.sanidad.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/COVID19_Equidad_en_salud_y_COVID-19.pdf
https://www.sanidad.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/COVID19_Equidad_en_salud_y_COVID-19.pdf
https://www.sanidad.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/COVID19_Equidad_en_salud_y_COVID-19.pdf
https://repisalud.isciii.es/handle/20.500.12105/11564
https://repisalud.isciii.es/handle/20.500.12105/11564
https://www.semg.es/images/2020/Coronavirus/20200709_COVID19_Estrategia_vigilancia_y_control_e_indicadores.pdf
https://www.semg.es/images/2020/Coronavirus/20200709_COVID19_Estrategia_vigilancia_y_control_e_indicadores.pdf
https://www.semg.es/images/2020/Coronavirus/20200709_COVID19_Estrategia_vigilancia_y_control_e_indicadores.pdf
https://www.murciasalud.es/recursos/ficheros/482472-Manual.pdf
https://www.murciasalud.es/recursos/ficheros/482472-Manual.pdf
https://www.sanidad.gob.es/gabinetePrensa/notaPrensa/pdf/15.12151220163348113.pdf
https://www.sanidad.gob.es/gabinetePrensa/notaPrensa/pdf/15.12151220163348113.pdf
https://www.ine.es/censos2021/censos2021_meto.pdf

© The Author(s) 2024. Published by Oxford University Press on behalf of the European Public Health Association.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

European Journal of Public Health, 2024, 34, 427-434

https://doi.org/10.1093/eurpub/ckae016

Original Manuscript



	Active Content List
	Introduction
	Methods
	Results
	Discussion
	Supplementary data
	Funding
	Data availability
	References


