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Vaccine hesitancy: an evolving challenge
In 2015, WHO defined vaccine hesitancy as a “delay in 
acceptance or refusal of vaccines despite availability of 
vaccination services”.1 More recently, it has been argued 
that the concept should be redefined as a “psychological 
state of indecisiveness that people may experience when 
making a decision regarding vaccination”,2 thereby 
distinguishing hesitancy from the final vaccination 
decision. Indeed, although hesitancy remains an internal 
state of indecision preceding the behavioural outcome 
related to vaccination, it is the actual choice a person 
makes about vaccination (ie, acceptance or refusal) that 
represents the behaviour itself. In this view, hesitant 
individuals might still decide to get vaccinated—a known 

phenomenon, especially in the context of the COVID-19 
pandemic, when the concept of hesitant adopters 
emerged.3 Moreover, vaccine decision making is a 
dynamic process, influenced by time, place, vaccine type, 
and epidemiological context.4

From this perspective, the study by Matthew Whitaker 
and colleagues5 is a valuable contribution to investigating 
factors associated with the phenomenon of hesitant 
adopters in the setting of SARS-CoV-2 vaccination roll-
out in the UK. A two-phase study was conducted: a cross-
sectional analysis of reported vaccine hesitancy at baseline, 
using data from a massive community surveillance 
programme on more than 1 million participants 

earliest accelerometer-based mortality studies pooled in 
this report. However, there is a need for stronger evidence 
regarding the primary method used here, since several 
other viable methods have been shown to produce 
higher values.6,7 By contrast, empirical support exists for 
the accuracy of the method used to estimate sedentary 
time and, consequently, total activity, in comparison with 
strong reference measures.8,9 High-quality performance-
evaluation studies are needed to strengthen our 
accelerometer-based measurement methods for public 
health applications.10–12 That said, the methodological 
differences noted here probably affect only the magnitude 
of the impact for moderate-to-vigorous intensity physical 
activity but do not alter the more comprehensive findings 
and importance of this report.

Ekelund and colleagues4 have quantified the public 
health impact of physical activity by showing that a 
substantial number of deaths could be prevented each 
year with modest reductions in sedentary time and 
increases in physical activity across the population. 
Accelerometer-based studies of physical activity and 
mortality have broadened our understanding of the range 
of daily activities that might affect health, and we now 
have strong evidence that targeting either the least active 
segment of the population or the population as a whole 
has a significant impact at the population level. This report 
provides important public health data to inform clinicians, 
public health workers, and policy makers in their efforts to 
boost physical activity and improve population health.
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(from January, 2021, to March, 2022), followed by a 
longitudinal analysis of vaccine uptake in the hesitant 
cohort. Sociodemographic data showed that the study 
population was predominantly female (643 484 women 
vs 494 415 men) and of White ethnicity, with less than 
10% of respondents belonging to other ethnicities 
(reported as Black, Asian, Mixed, or Other, with the latter 
category including Arab, any other ethnic group, or 
undeclared ethnicity). 55·6% of participants were older 
than 54 years,  and 52·6% resided in less deprived areas  
(ie, Index of Multiple Deprivation quintiles 4 and 5).

Overall, 3·3% of participants showed hesitancy, with 
higher rates reported in early 2021 (8·0%), followed 
by a decline at the start of 2022 (to 1·1%) and a 
slight rebound in early 2022 (to 2·2%). Interestingly, 
15 744 (65%) of 24 229 hesitant individuals received 
at least one vaccine dose during the longitudinal study 
period, confirming that hesitancy does not always 
imply refusal. The study addressed and confirmed well-
known predictors of hesitancy related to socioeconomic 
disadvantages6 and identified sex-specific and age-
specific categories of hesitancy reasons. Adjusted logistic 
regression models showed that hesitant adoption was 
more likely in younger, less socioeconomically deprived 
people, women who were pregnant or breastfeeding at 
the time of survey, and in people belonging to Asian or 
Other ethnic groups. The most frequent categories of 
hesitancy reasons—related to effectiveness and health 
concerns—declined with time and were not significantly 
associated with the odds of later vaccination. However, 
hesitancy reasons related to low trust and risk perception 
and general anti-vaccine sentiment were more resistant 
and were strongly associated with persistent vaccine 
refusal.

Study limitations include systematic bias secondary 
to self-reporting, selection bias due to vaccine-hesitant 
responders being less likely to consent to vaccination 
data linkage, and absence of temporal assessment of 
vaccination relative to eligibility or COVID-19 history. 
Nonetheless, the research provides unique results to 
study different categories of hesitancy reasons and their 
role in influencing vaccination behaviour in a relevant 
number of enrolees.

Indeed, whereas previous research had already focused 
on the quantification of hesitant adoption in the setting of 
SARS-CoV-2 vaccination7 and explored reasons behind the 
phenomenon in small samples,8 the present study allowed 

two categories of hesitancy reasons to be distinguished—
ie, modifiable and persistent motivations. Although the 
former are likely time limited or manageable by means 
of tailored communication strategies, they need to be 
addressed in a timely manner as they can slow vaccine 
roll-outs. However, interventions targeting persistent 
hesitancy imply a need for more complex management. 
From a public health perspective, although individuals 
with health concerns can benefit from communication 
with health-care providers, hesitancy driven by a priori 
anti-vaccine sentiment and mistrust in health-care 
institutions is more deeply rooted. Consequently, macro-
level interventions are needed to address the complexity 
of these causes.9 It is also essential to investigate possible 
additional reasons for vaccine acceptance or persistent 
refusal in hesitant individuals through structured follow-
up interviews, aiming at identifying other intervening 
factors that can be targeted by public health interventions. 
Furthermore, whereas these data reflect the extraordinary 
setting of SARS-CoV-2 vaccination, it is crucial to ascertain 
whether similar drivers of hesitancy affect ordinary 
(ie, routine or seasonal) vaccinations, in order to guide 
context-specific public health interventions at the micro, 
meso, and macro levels.10
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