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Predicting COVID-19 vaccine take-up: Moving beyond demographics
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® Lothian Birth Cohorts, Department of Psychology, University of Edinburgh, UK

As the present pandemic has unfolded, principal investigators on
existing UK population-based studies — the five birth cohorts (1946,
1958, 1970, Millennium, Next Steps), the English Longitudinal Study of
Ageing, the Avon Longitudinal Study of Parents and Children, and
Generation Scotland, amongst others — often at the behest of domestic
funding agencies, have scrambled to conduct COVID-19-orientated
surveys. Coupled with data gathered pre-pandemic, these are well-
placed to quantify the economic, social, and health consequences of
illness, quarantine, and the lockdown more broadly, (Pierce et al., 2020)
although, whether the resources invested across this large portfolio, as
opposed to a greater focus on bespoke projects, will have long term
value is debatable. While appearing in a journal more accustomed to
high-resolution studies in the psychoneuroimmunology field, the paper
in this issue by Elaine Robertson and others (Robertson et al., 2021) on
the prevalence and predictors of COVID-19 vaccine hesitancy is a useful
contribution using data from a study nested within another established
UK cohort, Understanding Society (Burton et al., 2020).

Herd immunity refers to the notion that, once a stated majority of a
population becomes immune to an infectious disease, the probability of
between-person spread is substantially diminished because those who
remain at risk are indirectly protected owing to the low prevalence of
the disease (Desai and Majumder, 2020). Much-debated in the context of
this pandemic, one view is that these conditions should be achieved by
national lockdown with vaccination, while another advocates for seg-
mentation and protection of the most vulnerable groups with the
remainder returning to more normal life with herd immunity realised
via community infection (Wise, 2020). Opting for the former, the UK
government has distributed vaccines at unprecedented pace and scale in
an initiative that at least approaches their aim of being ‘world beating’
when multiple other responses have been highly flawed (Looi, 2020). As
efforts continue to attain herd immunity, reports of vaccine hesitancy —
the refusal or delay in being vaccinated despite safety assurance and
availability (MacDonald, 2015) — by no means unique to the present
pandemic, (Burger et al.,, 2021) are concerning, and require rapid
quantification and understanding.

The unveiling of several new efficacious vaccines in recent months,
rendering real what was once a distant-seeming aspiration, may have
contributed to the marked secular reduction in hesitancy seen across
many countries (YouGov, 2021). With data on intentionality in Under-
standing Society serendipitously being collected immediately following
the announcement of the successful testing of the Oxford University/
AstraZeneca jab, the study by Robertson et al. (Robertson et al., 2021)
therefore offers estimates when vaccination was a reality. In the full
cohort, the prevalence of vaccine hesitancy was 18%, but this conceals
stark differences across population sub-groups. Owing to its size and
purposeful sampling, rarely amongst UK studies (Bécares et al., 2020),
Understanding Society has a reasonable representation of people from
diverse ethnic backgrounds. Whereas not every minority group was
more likely to be vaccine-hesitant relative to White British/Irish study
members (16%) — people defining themselves as East Asian British had
the lowest prevalence (14%) — those identifying as Black British (72%)
had the highest levels of reluctance, with Pakistani/Bangladeshi groups
being the next most hesitant (42%) (Robertson et al., 2021). Concern
about the unknown longer term side-effects was the primary reason
cited amongst the equivocal cohort members. Other predictors of hesi-
tancy described by the authors have been reported elsewhere, but in
smaller-scale studies and include being female, (Detoc et al., 2020)
young, (Wang et al., 2020) free of physical morbidity, (Ruiz and Bell,
2021) and less well educated (Nguyen et al., 2021).

The effects of being older and male on the elevated risk of serious
manifestations of COVID-19 (Batty et al., 2020) should be partially offset
by the lower self-reported vaccine hesitancy in these groups; however,
by contrast, the hesitancy results for ethnicity and education would
appear to represent additive burdens. Thus, relative to White in-
dividuals, people from African-Caribbean backgrounds experience up to
7 times the rates of death from COVID-19 (Batty et al., 2021) and 4 times
the risk of hospitalisation for the condition (Lassale et al., 2020). The
corresponding observations for poverty, with which education closely
correlates, also suggest a markedly elevated risk (Batty et al., 2020) —
effects that were not explained by statistical control for other risk
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factors, including systemic inflammation (Lassale et al., 2020). Rob-
ertson et al. (2021) and others call for a series of practical, evidence-
based response measures to lower vaccine hesitancy and increase take-
up, including maximising the use of community champions, to which
one could perhaps add the placement of major vaccine centres in areas of
deprivation and those with a high representation of individuals from
ethnic minority backgrounds, and the endorsement of vaccination by
well known celebrities of colour.

With data gathered prior to the national roll-out programme, the
authors (Robertson et al., 2021) utilised vaccine intention as their
outcome of interest, and its use lacked some critical reflections. Just as
the willingness to subscribe to a gym would not be a satisfactory proxy
for high levels of physical exertion, and the aspiration to stop smoking
would not be regarded as a useful indicator of actual quitting, vaccine
intention might be a poor substitute for actual uptake. In a small scale
longitudinal study conducted in Hong Kong during the period of the
2009 H1N1 pandemic, of those people who expressed a commitment to
being inoculated, only 10% had actually received the jab two months
later (Liao et al., 2011). Elsewhere, in a US adult population at high risk
of seasonal influenza, around half of those intending to be vaccinated
had actually done so within 5 months (Harris et al., 2009). In older
groups in the UK who were prioritised for vaccination, and also in those
countries whose vaccine distribution rates exceed that of the UK such as
Israel and the United Arab Emirates, examining predictors of actual
take-up is now viable, warrants scrutiny, and reports will presumably
follow.

Given the breadth of data available in Understanding Society, there
are missed analytical opportunities in the paper by Robertson et al.
(Robertson et al., 2021). None of an array of psychological factors were
considered. Most obviously, cognitive function (intelligence), person-
ality dispositions, and mental health, via their associations with other
health-protecting behaviours such as cancer screening (Gale et al., 2015)
and drug compliance, (Deary et al., 2009) have strong prima facie links to
vaccination uptake. Having carried out analyses of the dataset used by
Robertson and co-authors (Robertson et al., 2021), we found stepwise
effects for cognitive function in the same direction as those reported by
the authors for education, but statistically independent of it; that is,
people who were higher on cognitive function were markedly less hes-
itant about vaccination (Batty, 2021). Individuals who reported symp-
toms of psychological distress (depression and anxiety) were also more
likely to be hesitant — the reverse was apparent for physical morbidity —
as were those who scored higher on the personality trait of neuroticism,
and those who reported being more lonely and socially isolated (Drew
Altschul, personal communication). In small-scale studies from the UK
and Ireland using much briefer measures, the only other data of which
we are aware, similar results were reported for cognitive ability and
neuroticism(Murphy et al., 2021).

Taken together, the work of Robertson et al. (Robertson et al., 2021)
and others indicates that there is an emerging set of predictors of vaccine
hesitancy across the UK. Even if their results bear only modest resem-
blance to actual take up of COVID-19 vaccination, there is potentially
useful guidance about how, where, and to whom advice and information
concerning vaccination efficacy, safety, and mechanism of action could
be provided with special care and thoroughness.

Funding

GDB is supported by the UK Medical Research Council (MR/

Brain Behavior and Immunity xxx (xxxX) xxx

P023444/1) and the US National Institute on Aging (1R56AG052519-
01; 1IR01AG052519-01A1), and IJD by the UK Medical Research Council
(MR/R024065/1), UK Economic and Social Research Council (ES/
S015604/1), and US National Institute on Aging (1R01AG054628-
01A1).

References

Batty, G.D., Deary, 1.J., Luciano, M., Altschul, D.M., Kivimaki, M., Gale, C.R., 2020.
Psychosocial factors and hospitalisations for COVID-19: prospective cohort study
based on a community sample. Brain Behav. Immun. 89, 569-578.

Batty, G.D., Gaye, B., Gale, C., Hamer, M., Lassale, C., 2021. Explaining ethnic disparities
in COVID-19 mortality: population-based, prospective cohort study. medRxiv.
https://doi.org/10.1101,/2021.02.07.21251079.

Batty GD, Deary 1J, Fawns-Ritchie C, Gale CR, Altschul D. 2021. Pre-pandemic Cognitive
Function and COVID-19 Vaccine Hesitancy: Cohort Study. medRxiv. https://doi.org/
10.1101/2021.03.16.21253634.

Bécares, L., Kapadia, D., Nazroo, J., 2020. Neglect of older ethnic minority people in UK
research and policy. BMJ 368, m212.

Burger, A.E., Reither, E.N., Mamelund, S.E., Lim, S., 2021. Black-white disparities in
2009 HIN1 vaccination among adults in the United States: a cautionary tale for the
COVID-19 pandemic. Vaccine. 39 (6), 943-951.

Burton, J., Lynn, P., Benzeval, M., 2020. How Understanding Society: The UK household
longitudinal study adapted to the COVID-19 pandemic. Surv. Res. Methods 14,
235-239.

Deary, L.J., Gale, C.R., Stewart, M.C,, et al., 2009. Intelligence and persisting with
medication for two years: analysis in a randomised controlled trial. Intelligence. 37
(6), 607-612.

Desai, A.N., Majumder, M.S., 2020. What Is Herd Immunity? JAMA 324 (20), 2113.

Detoc, M., Bruel, S., Frappe, P., Tardy, B., Botelho-Nevers, E., Gagneux-Brunon, A., 2020.
Intention to participate in a COVID-19 vaccine clinical trial and to get vaccinated
against COVID-19 in France during the pandemic. Vaccine 38 (45), 7002-7006.

Gale, C.R., Deary, L.J., Wardle, J., Zaninotto, P., Batty, G.D., 2015. Cognitive ability and
personality as predictors of participation in a national colorectal cancer screening
programme: the English Longitudinal Study of Ageing. J. Epidemiol. Community
Health. 69 (6), 530-535.

Harris, K.M., Maurer, J., Lurie, N., 2009. Do people who intend to get a flu shot actually
get one? J. Gen. Intern. Med. 24 (12), 1311-1313.

Lassale, C., Gaye, B., Hamer, M., Gale, C.R., Batty, G.D., 2020. Ethnic disparities in
hospitalisation for COVID-19 in England: the role of socioeconomic factors, mental
health, and inflammatory and pro-inflammatory factors in a community-based
cohort study. Brain Behav. Immun. 88, 44-49.

Liao, Q., Cowling, B.J., Lam, W.W., Fielding, R., 2011. Factors affecting intention to
receive and self-reported receipt of 2009 pandemic (H1N1) vaccine in Hong Kong: a
longitudinal study. PLoS ONE 6 (3), e17713.

Looi M-K. The covid-19 yearbook: world leaders edition. BMJ. 2020; 371.

MacDonald, N.E., 2015. Vaccine hesitancy: definition, scope and determinants. Vaccine.
33 (34), 4161-4164.

Murphy, J., Vallieres, F., Bentall, R.P., et al., 2021. Psychological characteristics
associated with COVID-19 vaccine hesitancy and resistance in Ireland and the United
Kingdom. Nat. Commun. 12 (1), 29.

Nguyen, K.H., Srivastav, A., Razzaghi, H., et al., 2021. COVID-19 vaccination intent,
perceptions, and reasons for not vaccinating among groups prioritized for early
vaccination - United States, September and December 2020. MMWR Morb. Mortal
WKkly. Rep. 70 (6), 217-222.

Pierce, M., Hope, H., Ford, T., et al., 2020. Mental health before and during the COVID-
19 pandemic: a longitudinal probability sample survey of the UK population. Lancet
Psychiatry 7 (10), 883-892.

Robertson, E., Reeve, K.S., Niedzwiedz, C.L., et al., 2021. Predictors of COVID-19 vaccine
hesitancy in the UK Household Longitudinal Study. Brain Behav. Immun.

Ruiz, J.B., Bell, R.A., 2021. Predictors of intention to vaccinate against COVID-19: results
of a nationwide survey. Vaccine 39, 1080-1086.

Wang, J., Jing, R., Lai, X., et al., 2020. Acceptance of COVID-19 vaccination during the
COVID-19 pandemic in China. Vaccines (Basel) 8 (3), 482.

Wise, J., 2020. Covid-19: Experts divide into two camps of action-shielding versus
blanket policies. BMJ 370, m3702.

YouGov ICL. COVID-19 Behaviour Tracker. https://yougov.co.uk/topics/international/a
rticles-reports/2021/01/12/covid-19-willingness-be-vaccinated (accessed 1st April
2021).


http://refhub.elsevier.com/S0889-1591(21)00123-9/h0005
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0005
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0005
https://doi.org/10.1101/2021.02.07.21251079
https://doi.org/10.1101/2021.03.16.21253634
https://doi.org/10.1101/2021.03.16.21253634
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0020
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0020
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0025
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0025
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0025
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0030
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0030
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0030
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0035
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0035
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0035
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0040
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0045
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0045
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0045
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0050
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0050
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0050
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0050
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0055
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0055
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0060
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0060
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0060
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0060
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0065
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0065
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0065
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0075
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0075
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0080
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0080
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0080
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0085
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0085
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0085
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0085
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0090
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0090
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0090
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0095
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0095
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0100
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0100
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0105
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0105
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0110
http://refhub.elsevier.com/S0889-1591(21)00123-9/h0110
https://yougov.co.uk/topics/international/articles-reports/2021/01/12/covid-19-willingness-be-vaccinated
https://yougov.co.uk/topics/international/articles-reports/2021/01/12/covid-19-willingness-be-vaccinated

