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Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Behavioural & social sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description

Research sample

Sampling strategy

Data collection

Timing

This work is carried out under Regulation 3 of The Health Service (Control of Patient Information) (Secretary of State for Health, 2002)) (3) using patient
identification information without individual patient consent. Data cannot be made publicly available for ethical and legal reasons, i.e. public availability would
compromise patient confidentiality as data tables list single counts of individuals rather than aggregated data. Databases used in this study include the National
Immunisation Management System (NIMS), Unified Sample Database and the Emergency Care Dataset (ECDS). Aggregated source data (the minimum dataset) are
provided with this paper. The raw vaccine effectiveness data are protected and are not available due to data privacy laws.

Gender was self-reported. Gender was adjusted for in all analyses. Recipients of the AZ booster were more likely to be
female. There was no effect of gender on vaccine effectiveness. Overall numbers for all analyses are available in the
manuscript.

Age (5 year bands), sex, index of multiple deprivation (quintile), ethnic group, care home residence status, geographic region
(nhs region), period (calendar week of onset), health and social care worker status, clinical risk group status, clinically
extremely vulnerable, severely immunosuppressed, and previously testing positive. Full details of the population
characteristics are included in the manuscript in Supplementary Tables 3 and 6.

Observational study using routinely collected data as part of the UK COVID-19 testing and vaccination programme

UKHSA Research Ethics and Governance Group Statement: Surveillance of COVID-19 testing and vaccination is undertaken
under Regulation 3 of The Health Service (Control of Patient Information) Regulations 2002 to collect confidential patient
information (http://www.legislation.gov.uk/uksi/2002/1438/regulation/3/made) under Sections 3(i) (a) to (c), 3(i)(d) (i) and
(ii) and 3(3). The study protocol was subject to an internal review by the PHE Research Ethics and Governance Group and was
found to be fully compliant with all regulatory requirements. As no regulatory issues were identified, and ethical review is not
a requirement for this type of work, it was decided that a full ethical review would not be necessary.

All necessary patient/participant consent has been obtained and the appropriate institutional forms have been archived.

Test negative case control design that compares the vaccination status in COVID-19 positive and negative cases using quantitative
data.

Not a sample - this study included the whole English resident population, and is by definition representative. The relevant
demographic details are described in full in Supplementary Tables 3 and 6.

There was no sampling strategy since this dataset included the whole English resident population (not a sample).

Routinely collected data: National COVID-19 vaccine register and national COVID-19 testing data. These data are used for clinical
management and disease surveillance purposes. Data were extracted using custom SQL scripts. No instruments were used to obtain
data. Blinding is not applicable here since the data are observational data used for an epidemiological study.

Data on AZ booster vaccine recipients were extracted on 14 March 2022. The booster vaccination programme commenced in




