S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Journal Pre-proof

INTERNATIONAL
SOCIETY

FOR INFECTIOUS
DISEASES

Effect of COVID-19 Vaccination on Household Transmission of
SARS-CoV-2 in the Omicron Era: The Vaccine Effectiveness,
Networking, and Universal Safety (VENUS) study

Megumi Maeda , Fumiko Murata, Haruhisa Fukuda

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S1201-9712(23)00642-2
https://doi.org/10.1016/.ijid.2023.06.017
IJID 6776

International Journal of Infectious Diseases

25 February 2023
19 June 2023
19 June 2023

Please cite this article as: Megumi Maeda , Fumiko Murata , Haruhisa Fukuda , Effect of COVID-19
Vaccination on Household Transmission of SARS-CoV-2 in the Omicron Era: The Vaccine Effective-
ness, Networking, and Universal Safety (VENUS) study, International Journal of Infectious Diseases
(2023), doi: https://doi.org/10.1016/j.ijid.2023.06.017

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

(©) 2023 Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.ijid.2023.06.017
https://doi.org/10.1016/j.ijid.2023.06.017
http://creativecommons.org/licenses/by-nc-nd/4.0/

Journal Pre-proof

Highlights

« COVID-19 vaccination effectively reduced household transmission.

«  Vaccine effectiveness varied depending on the presence of children in households.
«  Transmission was more likely between children aged <11 years.

«  Households with children aged <11 years had a higher risk of transmission.

«  Targeted measures may help to prevent household transmission in high-risk members.
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Abstract
Objective

To evaluate the effectiveness of vaccination on reducing household transmission of SARS-CoV-2
among common household types in Japan during the Omicron variant wave.

Methods

This retrospective study was conducted using vaccination records, COVID-19 infection data, and
resident registry data from two Japanese municipalities. Households that experienced their first
COVID-19 case between January and April 2022 were categorized into two groups according to
the presence/absence of children aged <11 years. We constructed multivariable logistic
regression models with generalized estimating equations to calculate the odds ratios (ORs) and
95% confidence intervals (Cls) for household transmission according to the vaccination statuses
of primary cases and household contacts.

Results

We analyzed 7,326 households with 17,586 contacts. In all households, the OR for household
transmission was <0.6 (P<0.001) when the primary case and/or contact were vaccinated. In
households with children aged <11 years, the OR was 0.71 (P<0.001) when only the contact was
vaccinated. In households with all members aged >12 years, the OR was <0.5 (P<0.001) when
the primary case and/or contact were vaccinated.

Conclusions

COVID-19 vaccination effectively reduced household transmission in Japan during the Omicron

variant wave.
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Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS- CoV- 2) B.1.1.529 (Omicron)
variant was designated by the World Health Organization as a variant of concern in November
2021, and quickly became the dominant strain within the coronavirus disease 2019 (COVID-19)
pandemic [1]. The Omicron variant and its subvariants have demonstrated a higher household
secondary attack risk (SAR) than the previously dominant B.1.617.2 (Delta) variant [2, 3], which
indicates the need for more effective measures to reduce the formation of household clusters.

The following three factors are needed to enable secondary transmission of SARS-CoV-2:
an infected primary case to transmit the virus, a potential secondary case that is susceptible to
infection, and a contact event between these two individuals [4]. Accordingly, secondary
transmission must be assessed from the dual perspectives of infectiousness in primary cases and
susceptibility in potential secondary cases. Previous studies on the factors associated with
household transmission of the Delta variant have reported that children have higher susceptibility
than adults [5, 6, 7, 8], infants have higher infectiousness and susceptibility than older children
[5, 9, 10], and residing in a household with young children increases the risk of infection among
adults [11, 12].

Other studies have reported that COVID-19 vaccination is effective in reducing secondary
transmission within households. This effect may be mediated through two mechanisms: (i) the
vaccine-induced reduction of an infected person’s infectiousness to uninfected household
contacts and (ii) the vaccine-induced reduction of an uninfected person’s susceptibility to
infection from infected household contacts [13, 14]. The reduction in infectiousness may be
influenced by decreasing transmission from breakthrough infection cases [15]. Much of the

current literature on the effects of vaccination on SARS-CoV-2 infection risks have focused
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either on evaluating the infectiousness of primary cases or the susceptibility of secondary cases
according to vaccination status. Studies on the infectiousness of primary cases have been
conducted in England [16], the Netherlands [17], Germany [15], and Israel [18] for the Delta and
earlier variants, and in Norway after the Omicron variant was designated [19]. The Israeli study
noted that the vaccination of parents decreased the risk of infecting their unvaccinated children,
thereby indirectly conferring protection against COVID-19 [18]. More recent reports have
analyzed both SARS-CoV-2 infectiousness and susceptibility in Denmark [4], Singapore [6],
Israel [20], and the UK [21] for the Delta and earlier variants; as well as in Denmark [3, 22] and
the US [12] in the Omicron era. All these studies have indicated that vaccinations are, to varying
degrees, effective in reducing the infectiousness of primary cases and the susceptibility of
household contacts.

However, few studies have analyzed both the infectiousness of primary cases and the
susceptibility of household contacts according to vaccination status after the emergence of the
Omicron variant. The simultaneous estimation of both infectiousness and susceptibility may also
help to avoid bias that can occur when either one is estimated by itself. In addition, little is
known about these effects in children and with consideration to common household structures.
To address these gaps inn knowledge, we conducted this study to simultaneously analyze the
effectiveness of COVID-19 vaccination on infectiousness in primary cases and susceptibility in
their household contacts during the Omicron variant wave. Specifically, we analyzed households
according to the presence or absence of young children aged <11 years as the COVID-19 vaccine
was approved much later in Japan for children aged 5-11 years than for older children and

adults.
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Methods

Study Design and Setting

This retrospective observational study was conducted using a database acquired from the Vaccine
Effectiveness, Networking, and Universal Safety (VENUS) Study [23], which is a Japanese
database platform that enables comparative analyses of infection occurrence and adverse events
in both vaccinated and unvaccinated groups at the municipal level. The VENUS Study is a
sub-project of the Longevity Improvement & Fair Evidence (LIFE) Study [24], and utilizes a
multi-source database that links health-related data from municipal governments, vaccination
records, and COVID-19-related data from healthcare providers.

In the VENUS Study, individual residents are assigned unique research identification
codes within each municipal government’s building, and these codes allow the linkage of
residents across the different data types. The data sources used in the VENUS Study include a
national cloud-based COVID-19 Vaccination Record System (VRS), a national
information-sharing and management support system for COVID-19 patients (Health Center
Real-time Information-sharing System on COVID-19, or HER-SY'S), and municipal-level Basic
Resident Registers. Each municipality in Japan maintains a Basic Resident Register that includes
each resident’s age, sex, address, and household information (including household members). We
obtained data from two municipalities (designated City A and City B) with populations of
250,000-400,000 across 130,000-180,000 households. All data were anonymized before analysis.
The study was approved by the Kyushu University Institutional Review Board for Clinical

Research (Approval Number: 2021-399).
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Study Population

The study focused on households that experienced their first COVID-19 case between January
and April 2022 (i.e., following the emergence of the Omicron variant). Study subjects were
selected using a two-stage process. First, we identified individual COVID-19 cases using the
HER-SYS data. We excluded cases with missing research identification codes and duplicate
positive test dates, as well as cases who could not be linked with their household information in
the Basic Resident Registers. Second, we identified households with a single positive COVID-19
case using the HER-SY'S data. We excluded households in which the primary case or contacts
had missing positive test dates, households in which the primary case had an unclear age, and
households in which the primary case had tested positive in December 2021 or earlier (i.e.,
before the spread of the Omicron variant). We also excluded households with >2 simultaneously
occurring COVID-19 cases, single-member households, and households that included members
with missing vaccination dates.

Next, we categorized the households into two groups: Household Group 1 comprised
households with children aged <11 years, and Household Group 2 comprised households with all
members aged >12 years. In households with children aged <11 years, we included households
with 3-5 members (i.e., a man and woman aged 20-59 years and >1 children aged <11 years);
some households also included older offspring aged 12-19 years. As there were relatively few
households in which children aged <11 years were vaccinated against COVID-19, these
households were excluded from the analysis. In households with all members aged >12 years, we
included households with 2—5 members where at least one member was aged >20 years.

Within each study household, we defined a primary case as the first individual to test

positive (either from a nucleic acid amplification test or antigen test) for SARS-CoV-2 as
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recorded in the HER-SYS. All other household members were regarded as susceptible household

contacts, who formed the study population included in the analysis.

Exposures

Using VRS data from the municipal governments, each individual’s COVID-19 vaccination
status was identified through the numbers and dates of vaccination doses. During the study
period, the following three vaccines were approved for use in Japan: BNT162b2 vaccine (Pfizer—
BioNTech), mMRNA-1273 vaccine (Moderna/Takeda), and ChAdOx1-S recombinant vaccine
(Oxford—AstraZeneca). For this study, we defined fully vaccinated individuals as those for whom
seven days had passed after receiving a third COVID-19 vaccine dose. All other individuals were
considered unvaccinated; these included those who had received one dose (0.9%), two doses
(43.9%), and three doses with fewer than seven days after the third dose (22.2%). Based on
combinations of the vaccination statuses of each primary case and each household contact, we
set the following four categories: (1) neither the primary case nor household contact was fully
vaccinated, (ii) only the household contact was fully vaccinated, (iii) only the primary case was

fully vaccinated, and (iv) both the primary case and household contact were fully vaccinated.

Outcome
The outcome measure was the secondary transmission of SARS-CoV-2 to a household contact
(secondary case), which was defined as a positive test in a household contact within seven days

of the primary case’s positive test date [12].
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Statistical Analysis

The statistical analysis was performed for all households and according to household group. The
two household groups were chosen to simulate typical real-world Japanese households based on
the presence or absence of children aged <11 years. The age cutoff of 11 years was selected
because the COVID-19 vaccine was only approved for children aged 5-11 years in January 2022.
Therefore, the vaccination coverage of children aged <11 years would have been much lower
than persons aged >12 years during our study period. We considered that these households would
have different infection control behaviors, and that this group-specific analysis would help to
account for the fundamental differences between the households.

First, we examined the following characteristics: presence/absence of children aged <11
years in the household, primary case age (<11 or >12 years), household contact age and sex (<11
years, male or female; 12-19 years, male or female; 20-59 years, male; 20-59 years, female; or
>60 years, male or female), household size (2, 3, 4, or 5 members), infection month of the
primary case (January, February, March, or April 2022), and municipality (City A or City B). The
20-59-year age group was separated by sex because we hypothesized that their household roles
may be different, especially for women aged 20-59 years as they typically play a major
caregiving role in households with young children. The infection month of the primary case was
set as the month in which they tested positive for SARS-CoV-2. Next, we calculated the SAR as
the proportion of secondary cases to the total number of household contacts within each
household group. The 95% confidence interval (Cl) for each SAR was also calculated.

To analyze the effect of COVID-19 vaccination on household transmission, we constructed
multivariable logistic regression models with generalized estimating equations (GEES) to

calculate the odds ratios (ORs) and 95% Cls. We used an exchangeable correlation structure for

10
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each household to account for household-based clustering [5, 12, 17]. In the regression models,
the outcome was the secondary transmission of SARS-CoV-2 to a household contact. The
predictor of interest was the combinations of vaccination statuses for the primary case and
household contacts (reference category: neither primary case nor household contact was
vaccinated). Other predictors included the presence/absence of children aged <11 years in the
household, primary case age, household contact age and sex, household size, infection month of
the primary case, and municipality. We considered these to be the minimum necessary predictors
for assessing household transmission that were available in the study data.

All statistical analyses were performed using STATA version 17 (StataCorp LP, College

Station, TX, US). Statistical significance was set at P < 0.05 (two-tailed).

Results

The selection of the study population is presented in Figure 1. From 29,484 positive COVID-19

cases in the two municipalities between January and April 2022, we identified 7,326 households

(17,586 contacts) for analysis, with 2,702 households (8,014 contacts) in Household Group 1 and
4,624 households (9,572 contacts) in Household Group 2.

Table 1 summarizes the characteristics of the primary cases, household contacts, and
households. The percentage of household contacts that became secondary cases was 24.3% in all
households, 35.0% in Household Group 1, and 15.4% in Household Group 2. In all households,
persons aged >12 years accounted for 74.4% of primary cases. In Household Group 1, children

aged <11 years accounted for 56.3% of primary cases.

11
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eFigure 1 shows the number of days between the positive test dates of the primary and
secondary cases. In all households and both household groups, the majority of secondary cases
occurred within 2-3 days of the primary case, with few cases occurring after 7 days.

The effect of COVID-19 vaccination on household transmission was assessed using GEE
multivariable logistic regression models. The variance inflation factors of all predictors in the
models were below 2.0, and the Wald statistic was significant (P<0.001) in all models. The ORs
and 95% Cls of the vaccination status combinations and other predictors for household
transmission are shown in Figure 2. In all households, the OR was <0.6 (P<0.001) when the
primary case and/or contact were vaccinated. In Household Group 1, the OR was 0.71 (P<0.001)
when only the contact was vaccinated. There were no cases of household transmission when both
parties were vaccinated. In Household Group 2, the OR was <0.5 (P<0.001) when the primary
case and/or contact were vaccinated. In all households, those with children aged <11 years had a
significantly higher odds (OR: 2.53, P<0.001) for household transmission than those without
children aged <11 years. Next, the odds for household transmission were significantly higher for
primary cases aged <11 years than for primary cases aged >12 years (OR: 1.45, P<0.001) in all
households and Household Group 1. Furthermore, the odds for household transmission were
significantly higher when the household contact was a woman aged 20-59 years than for men

aged 20-59 years (OR: >1.68, P<0.05) in all households and both household groups.

Discussion
Using a multi-source database that linked VRS data, HER-SY'S data, and Basic Resident
Registers, this retrospective observational study was conducted on 7,326 households from two

Japanese municipalities to analyze the effect of COVID-19 vaccination on household

12
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transmission during the Omicron variant wave in early 2022. The analysis was conducted for all
households and two household groups based on the presence/absence of young children. Our
main findings were as follows: vaccination in the household contacts was associated with a
reduced susceptibility to infection in Household Group 1. In all households and Household
Group 2, vaccination was associated with both a reduced infectiousness in primary cases and a
reduced susceptibility in household contacts. Moreover, vaccination in both parties was
associated with a further reduction in infectiousness and susceptibility in all households.

While previous studies [15, 16, 17, 19] have reported that COVID-19 vaccination reduces
the infectiousness of primary cases in household transmission, our analysis did not observe this
relationship in Household Group 1. The effect of vaccination on reducing household
transmission may be exerted through the shortening of the viral shedding period [21, 25]. An
Israeli study reported that parental vaccination reduces the risk of SARS-CoV-2 infection in their
unvaccinated children [18]. Although we had expected our study’s Household Group 1 to
confirm the results of that study [18], our analysis showed no significant reduction in the odds of
secondary transmission when the primary case was vaccinated but the household contact was not.
However, this discrepancy may have been due to a lack of power in our study and should be
examined further. In contrast, our finding that vaccination reduced the susceptibility of
household contacts in all household groups was consistent with previous studies [3, 4, 6, 10, 12,
20, 21, 22]. Our analysis showed that vaccination of household contacts reduced the odds of
household transmission by approximately 60% in all households, 30% in Household Group 1,
and 60% in Household Group 2. Notably, the OR was high when the primary case was a young
child aged <11 years, suggesting that further studies are needed to investigate the infectiousness

and susceptibility of children according to vaccination status.

13
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We calculated the overall SAR to be 24.3% (95% CI: 23.5-25.2) in all households. Among
the household groups, the SAR was 35.0% (95% CI: 33.6-36.5) in Household Group 1 and
15.4% (14.5-16.3) in Household Group 2. These SAR values were lower than those of previous
studies conducted in Denmark (29%) [3] and Norway (51%) [19] during the Omicron variant
wave. In addition, we found that the SAR in households with children aged <11 years was
approximately twice that of households with all members aged >12 years, which was similar to
the findings from studies in Denmark [11] and the US [12]. The general trends in the number of
days between the positive test dates of the primary and secondary cases were similar to those of a
US study [12].

When examining the household structure factors included as predictors in the GEE logistic
regression models, we found that the odds for household transmission for women aged 20-59
years as household contacts was approximately 70% higher than men aged 20-59 years in all
households and both household groups. We also noted that the odds for household transmission
for children aged <11 years as the primary case were approximately 45% higher than persons
aged >12 years in Household Group 1. This could indicate that young children as primary cases
require an unavoidable need for care that is frequently fulfilled by mothers (represented by
women aged 20-59 years in this study), thereby increasing their contact and risk of transmission
[3]. In addition, when the household contact was a child aged <11 years, the odds for household
transmission were approximately 45-47% higher than men aged 20-59 years. When a household
included children aged <11 years, the odds were 153% higher than households without similarly
aged children. This indicates that the risk of transmission is particularly high among children

aged <11 years.

14
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This study sought to address the general lack of evidence about secondary transmission of
SARS-CoV-2 in households with children. While we were unable to conduct an in-depth analysis
that included vaccinated children aged <11 years, we identified households that we considered to
be fairly representative of Japan, and categorized them into typical scenarios based on the
presence/absence of young children. We believe the trends observed here further our
understanding of household transmission of COVID-19 in the Omicron era, and may guide the

refinement of transmission prevention measures.

Limitations

Our study is characterized by the following limitations. First, household structure was
determined based on information from the Basic Resident Registers, but some households may
have contained non-family members that are not reflected in these registers. However, we
attempted to minimize this possibility by analyzing common household structures. Second, we
assumed that all infections in the household contacts were transmitted within the household, but
a portion of these infections could have originated from external sources. Therefore, our use of
multivariable logistic regression models may have overestimated the SAR as these are based on
the assumption that all secondary infections were infected directly by the primary case. To focus
on household transmission, we excluded households with >2 simultaneously occurring
COVID-19 cases. In addition, persons identified as close contacts of a COVID-19 case were
obligated to self-quarantine for a period of time during the study period, which may have
reduced the exposure of household members to external sources of infection. Third, the
retrospective design of this study limited the types of data that we could use to adjust for

variations in households and household members. For example, we could not account for

15



Journal Pre-proof

COVID-19 symptoms or disease severity, preexisting conditions, or specific transmission
prevention measures undertaken in each household. The lack of these data could have introduced
confounding bias. Fourth, our study was conducted using data from only two Japanese
municipalities, which limits the generalizability of its findings. Nevertheless, the use of
household information from the municipalities enabled an overall assessment of their residents.
In addition, this study focused on households that experienced their first COVID-19 case
relatively late in the pandemic, which may suggest that these household members are more
cautious than persons who had been infected earlier. This could have introduced a degree of

selection bias into the study.

Conclusions

Through an analysis of common household structures, this study demonstrated the effectiveness
of COVID-19 vaccination as a strategy to prevent secondary transmission within households.
Our study also sheds light on the differential effectiveness of vaccination on infectiousness and
susceptibility for different household members, such as children and mothers. As our results
highlight the elevated risk of household transmission between children aged <11 years, further
studies are needed to investigate transmission prevention measures—including vaccination—for

this age group.
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Figure Legends

Positive COVID-19 cases in the HER-SYS (n =29 484)

Excluded cases:

Missing research identification codes (n=3,787)
Duplicate positive test dates (n=19)

Unable to link with household information (n=686)

Households with positive COVID-19 cases in the HER-SYS (n = 15,686)

Excluded households:

Missing positive test dates (n=152)

Unclear age of primary case (n=1)

Primary case tested positive in Dec 2021 or earlier (n=4,179)

Households with positive COVID-19 cases in the Onucron variant wave (n = 11,354)

Excluded households:

=2 simultaneous COVID-19 cases (n=876)
Single-member households (n=2,249)
Missing vaccination dates (n=37)

Subject households (n = 8,192)

Households with children aged <11 years

(n=2.733) Households with all members aged =12 years (n=4,624) ®

Excluded households:
Households with vaccinated cluldren aged <11 years (n=31)

Households with children aged <11 years (n=2,702) *

Figure 1. Flow Diagram of Study Population Selection
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# Household Group 1: Households with >1 children aged <11 years. ® Household Group 2:
Households with all members aged >12 years. Abbreviation: HER-SYS, Health Center Real-time

Information-sharing System on COVID-19.

‘Household: with =1 childres aged <11 years

‘Househeld: with all members aged 212 years

ANl household:s
(Houzebold Group 1) {Houzebold Group 7)
Vaccimadon stams
Priesary=Ne | Contact =HNo Fafaremce Radarancs Fafarsnce
Primary =No / Contact=Yos  0.57 (0.50-0.65) - 0.71 (0.60-0.55) r—t 0.42{03340.52) o
Primary = Vs | Commct=Ho 0,46 (0.34-067) — 081 (0.50-1.30) el 0,30 {0.20-0.45) —
Primary = Vs | Conmmet=Yez 0.3 (025-0.49) — 0.34(0.23-0.49) —
Children aged =11 years in howsebold
Ne Rafusmce
Yer  2.53(220-291)
Primary case age
=12years  Rafiremcs Rafrancs
=1l ysars  145(127-16%) —— 145 (1.27-1.67) ——
Contact aze and 2ex
=11 years, mals or faemale 147 (133-161) e 145 (1.31-1.61) ——
1219 years, maks or fazmale 118 (105-1349) ——— 093 (0.78-1.11) 4 147124174 ——
20-5% yoars, mals Rafaremca Radurance. Fafarance
50 years, fazmale 163 (156-185) —-— 168 (1.52-1.5%) —— 170 {L4E-154) ——
=60 years, male or female 148 (128-171) —— - 155 (132-1.87) ——
Hemsehold size
2 Rafaremca - Fafarance
3065055078 - Radfarsace 0.64{0.54-0.76) .
4+ 0.60(0.51-0.70) L ol 054 (0.80-1.11) ol 0.57 (0.48-0.58) el
5 0.51(0.43-0.67) -t 052 (0.68-0.59) s 0.51 {0.40-0.65) .
Infection memth of the primary case
Jam BOXY Rafuemce Rasferance Fafarsnce
Fob 027  1.06 (096-1.24) o 1.13(0.54-1.36) P 106 (0.85-1.27) -
Mar2022 113 (0.96-1.29) |t 117, (0.97°1.41) | o 111 {0.90-135) e
Apr2022  117{099-13E) | et 124 (0.87-1.58 115 (0.91-1.45) e,
Cay A Rafaremca Fafurancs. Fafarance
City B 1.10(099-127) - 102 (0.88-1.17) i 123 {L05-144) "
= 15 [ H 1 8 H 1 ]

Figure 2. Odds Ratios and 95% Confidence Intervals for Household Transmission

According to COVID-19 Vaccination Status

2 Household Group 1: Households with >1 children aged <11 years. ® Household Group 2:

Households with all members aged >12 years. “Primary” refers to the primary case, and “Contact”

refers to the household contact. For vaccination status, “Yes” refers to individuals for whom

seven days had passed after receiving a third COVID-19 vaccine dose; all other individuals were

designated “No”. Diamonds represent the odds ratios, and bars indicate the 95% Cls. The

variance inflation factors of all predictors in the models were below 2.0, and the Wald statistic

was significant (P<0.001) in all models. Abbreviation: Cl, confidence interval.



Table 1. Characteristics of the Primary Cases, Household Contacts, and Households
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All Household Group Household Group
Lnneahalde 14 ab
Households, n 7,326 2,702 4,624
Household contacts, n 17,586 8,014 9,572
Secondary cases 4,282 (24.3) 2,808 (35.0) 1,474 (15.4)
Vaccination status ©
Primary = No / Contact = No 14,878 (84.6) 7,299 (91.1) 7,579 (79.2)
Primarv = No / Contact =Yes 1.556 (8.8) 523 (6.5) 1.033 (10.8)
Primary = Yes / Contact = No 640 (3.6) 177 (2.2) 463 (4.8)
Primary = Yes / Contact = Yes 512 (2.9) 15 (0.2) 497 (5.2)
Children aged <11 years in
Yes 8,014 (45.6) 8,014 (100.0) 0(0.0)
Primary case age
>12 years 13,077 (74.4) 3,505 (43.7) 9,572 (100.0)
<11 years 4,509 (25.6) 4,509 (56.3) 0 (0.0)
Contact age and sex
<11 years, male or female 3,048 (17.3) 3,048 (38.0) -
12-19 years, male or female 2,091 (11.9) 598 (7.5) 1,493 (15.6)
20-59 years, male 4,824 (27.4) 2,117 (26.4) 2,707 (28.3)
20-59 years, female 5,368 (30.5) 2,251 (28.1) 3,117 (32.6)
>60 years, male or female 2,255 (12.8) - 2,255 (23.6)
Household size
2 1,660 (9.4) - 1,660 (17.3)
3 4,058 (23.1) 1,360 (17.0) 2,698 (28.2)
4 8,040 (45.7) 4,302 (53.7) 3,738 (39.1)
5 3,828 (21.8) 2,352 (29.3) 1,476 (15.4)
Infection month of the primary case
Jan 2022 3,532 (20.1) 1,540 (19.2) 1,992 (20.8)
Feb 2022 6,404 (36.4) 2,887 (36.0) 3,517 (36.7)
Mar 2022 4,806 (27.3) 2,483 (31.0) 2,323 (24.3)
Apr 2022 2,844 (16.2) 1,104 (13.8) 1,740 (18.2)
Municipality
CityA 5,457 (31.0) 2,886 (36.0) 2,571 (26.9)
CityB 12,129 (69.0) 5,128 (64.0) 7,001 (73.1)

Data are presented as n (%) unless otherwise indicated.  Household Group 1: Households with >1 children

aged <11 years. ® Household Group 2: Households with all members aged >12 years. © “Primary” refers to the

primary case, and “Contact” refers to the household contact. For vaccination status, “Yes” refers to individuals

for whom seven days had passed after receiving a third COVID-19 vaccine dose; all other individuals were

designated “No”.
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