Vaccine: X 9 (2021) 100117

journal homepage: www.elsevier.com/locate/jvacx

Contents lists available at ScienceDirect 2
accine.@
Vaccine: X N,
e

To be or not to be vaccinated against COVID-19 - The adolescents’
perspective - A mixed-methods study in Sweden

Check for
updates

S. Nilsson **, J. Mattson ", M. Berghammer ““, A-L. Brorsson ¢, M. Forsner "¢, M. Jenholt Nolbris *, I. Kull ™,
A. Lindholm Olinder ™, S. Ragnarsson &/, A-C. Rullander &, L-L. Rydstrém ¢, M. Andréia Garcia de Avila¥,

P. Olaya-Contreras *

2 University of Gothenburg, Institute of Health and Care Sciences, and University of Gothenburg Centre for Person-Centred Care (GPCC), Sahlgrenska Academy, Gothenburg, Sweden
bRed Cross University College, Institute of Health Care, Karolinska Institute, Department of Learning, Informatics, Management and Ethics, Stockholm, Sweden

€ University West, Department of Health Sciences, Trollhdttan, Sweden

4 The Queen Silvia Children’s Hospital, Department of Pediatrics, Gothenburg, Sweden

€ Karolinska Institute, Department of Neurobiology, Care

Sciences and Society, Huddinge, Sweden

fKarolinska Institute, Department of Biosciences and Nutrition, Stockholm, Sweden
&Umead University, Department of Nursing, Umed, Sweden
" Karolinska Institute, Department of Clinical Science and Education, Sédersjukhuset, Stockholm, Sweden

iSachs’ Children and Youth Hospital, Stockholm, Sweden

IUmea University, Institute of Epidemiology and Global Health and Institution of Care Science, Sweden
k Botucatu Medical School - UNESP, Nursing Department, Botucatu, Brazil

ARTICLE INFO

Article history:

Received 8 April 2021

Received in revised form 19 July 2021
Accepted 14 October 2021

Available online 19 October 2021

Keywords:
Adolescence

Anxiety

COVID-19
Mixed-methods
Pandemic
Vaccination hesitancy

ABSTRACT

Vaccination of the population seems to be an important strategy in halting the COVID-19 pandemic in both
local and global society. The aim of this study was to explore Swedish adolescents’ willingness to be vacci-
nated against COVID-19 and its association with sociodemographic and other possible factors. A survey was
distributed in Sweden between 7 July and 8 November 2020. The main qualitative question concerned ado-
lescents’ thoughts on vaccination against COVID-19 and evaluated whether the adolescents would like to be
vaccinated when a COVID-19 vaccine is made available. In total, 702 adolescents aged between 15 and 19
responded to the questionnaire. A convergent parallel mixed-methods design was used. The results showed
that nearly one in three adolescents had not decided if they wanted to get a COVID-19 vaccine, i.e. 30.5%:
n =214. Of the participants 54.3% (n = 381) were willing to be vaccinated. Girls had higher levels of anxiety
about the vaccine compared to boys. In addition, high levels of anxiety impacted on the participants’ will-
ingness to be vaccinated. One reason for being undecided about the vaccine was that participants felt they
did not know enough about it. Practising social distancing increased willingness to be vaccinated, as
reflected in the qualitative results which showed participants wanted to be vaccinated to protect others.
The results impart important knowledge to healthcare professionals and contribute to their communica-
tion with adolescents about vaccine hesitancy.
© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CCBY license (http://
creativecommons.org/licenses/by/4.0/).

Introduction

necessary to fulfil the developmental step to adulthood, retaining
emotional and cognitive abilities for independence and the ability

Adolescence is a phase of life in which opportunities to
influence one’s health and future patterns of health are established
[1]. The period of adolescence is often labelled as the healthiest
time of life and indeed, is a period of low mortality [2]. Even if
social background is still a risk factor for mortality in Sweden, a
decline in death rates has been confirmed for the period 2000 to
2014 [3]. Nevertheless, being healthy during adolescence is

* Corresponding author.
E-mail address: stefan.nilsson.4@gu.se (S. Nilsson).

https://doi.org/10.1016/j.jvacx.2021.100117
2590-1362/© 2021 The Authors. Published by Elsevier Ltd.

to participate as a member of society. Adolescence is also a critical
period in determining health trajectories over the life course. As
adolescents become the next generation of parents, they will
influence their children’s health habits [2].

The 2019 coronavirus disease (COVID-19) caused by the SARS-
CoV-2 first appeared in December of 2019. On 11th March 2020,
COVID-19 became a pandemic [4], causing a variety of disease
symptoms in the populations of the world. In 2020, over 2 million
individuals in Sweden had at least one of six prognostic factors for
severe COVID-19, i.e. aged 70 years and older, severe asthma,
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cancer, cardiovascular disease, chronic obstructive pulmonary
disease or diabetes [5]. During the autumn of 2020, Sweden had
one of the highest numbers of COVID-19 deaths per inhabitants
globally [6]. It was shown that adolescents appeared to have a
milder disease course and better prognosis than adults [7].

Vaccination of the population seems to be one of the most
important strategies for halting the pandemic both locally and
globally. Consequently, as early as nine months after the beginning
of the COVID-19 outbreak, preclinical and early clinical data were
available on vaccines [8] and rapid development of new vaccines
was achieved. Such rapid development and production are not
new. A decade ago, populations in Sweden and other parts of the
world were vaccinated during the HIN1 influenza (Swine flu)
pandemic. However, side effects of the vaccine were seen among
children and adolescents [9]. Some years after the HIN1 vaccina-
tion programme, mistrust of a new vaccine and its safety were
categories of concern among potential recipients of the Human
Papilloma Virus (HPV) vaccine in Europe [10] and parents in
Sweden [11].

Adolescents have a role to play in achieving herd immunity in
society. As schools can be an important source of ongoing trans-
mission and outbreaks of COVID-19, the vaccination of adolescents
seems to be necessary in order to stop transmission of the disease
[12].

In Sweden, there is a high level of trust in authorities and med-
ical science and therefore vaccination rates are often high. How-
ever, after the incidence of narcolepsy in conjunction with the
H1N1 vaccination, scepticism to vaccination has increased, and
this may affect the vaccination rates for influenza vaccinations,
new vaccinations, and relatively safe and evidence-based measles
vaccinations [13]. Vaccine hesitancy is also a challenge in the
COVID-19 pandemic [14], with social media playing an increasing
role in the spread of vaccination hesitancy [15]. Among adults who
were reluctant to receive a COVID-19 vaccine, social media is
reported as being an important influence, especially if these indi-
viduals mistrusted and were less likely to obtain information about
the pandemic from traditional and authoritative sources [16].

In Europe, adults’ willingness to be vaccinated against
COVID-19 has mainly been influenced by fear of side effects
[17,18]. Although the predicament of adolescents during the
COVID-19 pandemic has been previously described [19], to our
knowledge there has been no prior investigation of their willing-
ness to be vaccinated. How adolescents consider vaccination is
not well studied and it is unclear how adolescents in Sweden argue
their choice regarding vaccination, when this becomes available to
them.

The aim of this study was to explore Swedish adolescents’ will-
ingness to be vaccinated against COVID-19 and its association with
sociodemographic and other possible factors.

Methods
Study design

An observational study was performed to reveal the association
between willingness to be vaccinated for COVID-19 and
demographic and additional factors in a group of adolescents from
Sweden. A convergent parallel mixed-methods design was used
[20].

Participants

In total, 702 adolescents aged 15-19 participated in this study
(Table 1). The majority live in good social conditions, i.e. live in a
detached house (58.3%), in middle and small-sized towns (90.1%),
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Table 1
Characteristics of the adolescents.
Total n = 702 n %
Age 671
15-17 years 502 71.5
18-19 years 169 241
Sex 700
Boys 296 42.2
Girls 404 57.5
Size of town 702
>500 000 inhabitants 69 9.8
100 000-499 999 inhabitants 326 46.4
0-99 999 inhabitants 307 43.7
Type of abode 681
Detached house 409 58.3
Town house 101 144
Apartment 171 244
No. people in the same household 701
1-3 persons 210 29.9
4-7 persons 471 67.1
>8 persons 20 2.8
Education 698
High school 14 2.0
Upper secondary school 651 92.7
Programme in upper secondary school 629
Academically oriented programmes 475 67.7
Vocational programmes 130 18.5

and together with family members between 4 and 7 persons
(67.1%).

The questionnaire

The questionnaire (containing 20 items) has previously been
used in Brazil [21], and was adapted to a Swedish context on the
web platform esMakerNX3 - V 3.0. The questionnaire captured
data regarding sociodemographics, the adolescents’ schooling,
and social distancing in relation to COVID-19. The Numerical Rat-
ing Scale (range 0-10) (NRS) was also used to assess anxiety
[22]. This study probed two additional questions, the first being
the open question: Feel free to comment about your thoughts on vac-
cination against COVID-19, on which the qualitative data was based.
The second question: Would you like to be vaccinated when a
COVID-19 vaccine becomes available? was the basis for the quantita-
tive data. The questionnaire took approximately 5-10 min to
complete.

Data collection

The adapted version of the questionnaire was tested in a pilot
study with 13 participants. These data were not included in the
main data collection. After the pilot study, a convenience sampling
method through snowballing was conducted between 7 July and 8
November 2020 in Sweden. The survey was distributed by all the
Swedish authors, through social media (Facebook, Instagram),
schools, sports clubs, youth camps and scout associations. A brief
written description of the study and its objectives was included
in the beginning of the survey.

Qualitative analyses

The qualitative data were analysed from the answers to the
open question Feel free to comment about your thoughts on vaccina-
tion against COVID-19. Existing knowledge of the phenomena was
deemed scarce and fragmented, leading to an inductive content
analysis according to Elo and Kyngds [23] as described below. Data
were exported to NVivo 12 Pro and read several times before com-
mencing the coding of words. In the inductive content analysis, the
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words are distilled into content-related categories. According to
Elo and Kyngds [23] it is assumed that “when classified into the
same categories, words, phrases and the like share a common
meaning”. Each of the answers were seen as a unit of meaning.
The coding was performed manually with the help of NVivo 12
Pro, which suggested preliminary categories. These categories
were then collated on to coding sheets and abstracted by dividing
them into sub-categories. Generic categories were created as the
categories were abstracted further.

Quantitative analyses

Willingness to be vaccinated i.e. Would you like to be vaccinated
when the vaccine becomes available? was defined as the dichoto-
mous dependent variable, organised as follows: 1: Adolescents
rejecting vaccination or unsure; 2: Adolescents willing to be vacci-
nated. Descriptive characteristics of the ordinal variables and by
vaccine willingness were computed by the Kruskal-Wallis tests
and the Independent-Samples Median test (Yate’s Continuity Cor-
rected Asymptotic Sig, and Bonferroni correction for multiple
tests). The Chi-Square test, as a two-tailed test (n > 30), and the
Fisher-exact test were employed to compare proportions in the
different groups. A total of 702 adolescents were included in the
analyses. The NRS scores (0-10) were categorized using the NRS
cut-off > 6 (percentile 75), [24]. Missing values were not included
in the statistical analysis.

The measures of association between the factors studied and
the willingness of vaccination were expressed by the Odds Ratio
(OR) with a 95% confidence interval, using multivariate logistic
regression. The first category of the dependent variable (Yes) was
taken as the baseline category, and the results were interpreted
accordingly. All the independent variables, i.e. sociodemographic
and variables towards the pandemic were tested in the univariate
analyses. The contribution of each variable to the model was exam-
ined by the Likelihood ratio-test (2, p < 0.05). Multiple models
were tested using the Stepwise analyses. Goodness of fit of each
model was tested with the deviance coefficient and the Hosmer-
Lemeshow statistic. The final model was adjusted for programs
in upper secondary school (academically oriented programs/voca-
tional), assessed as the main confounder (n = 73/702 missing val-
ues), place of residence (big, medium sized or small town), and
for the number of persons living in the same house. The interaction
between gender and levels of anxiety was tested by multiple mod-
els. For all tests, the level of statistical significance was set at 5%.
For the statistical analyses, we used IBM SPSS Statistics, version
27 (IBM Corp., Armonk, N.Y., USA).

Ethical aspects

The survey was anonymous, and all participants received
information about the study. Ethical approval was obtained from
the Swedish Ethical Review Authority (ref 2020-02547).

Results
Qualitative results

The answers to the open-ended question Feel free to comment
about your thoughts on vaccination against COVID-19 gave a broad-
ness in positioning among the adolescents, from a clear ‘yes’ to a
more deliberated approach. Three generic categories emerged
through the analysis: The adolescents expressed a need to know
more, The adolescents did not consider themselves to be in need of
vaccination and The adolescents expressed a willingness to be
vaccinated for the sake of others, are presented below.
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The adolescents expressed a need to know more

The adolescents’ answers demonstrated that they had reflected
on how to decide by weighing the pros and cons and risks of
vaccination versus the benefits. Although the participants
described a willingness to be vaccinated and did not want to be
negative towards it, they wanted to know more. For example, they
raised the need to further research the procedure, as its rapidity
made them uncertain. The risk of adverse events was a particular
concern, with reference to narcolepsy, which occurred after the
mass vaccination against the HI1N1 influenza (Swine flu).

I would get vaccinated if proper tests have been done - so it’s not
like that influenza vaccine that could bring on narcolepsy.

Another argument against vaccination was the fear of
injections:

I have a needle phobia and I'm scared of the bad sides of a vaccine
that haven’t been found yet but that people discover after the vaccina-
tion has been done.

The adolescents did not consider themselves to be in need of
vaccination

The youths said they were healthy and not at all at risk. They
did not consider vaccination necessary because COVID-19 was
not ‘their disease’, meaning they were not as susceptible to infec-
tions and would not be affected by or die from the disease.

They did not fear COVID-19 as death rates are low in their age
group and some said they would rather be infected than
vaccinated.

I feel it’s better to be infected when it isn’t dangerous for me to be
infected.

The adolescents expressed a willingness to be vaccinated for the sake
of others

The adolescents conveyed an altruistic perspective, in that they
felt a general responsibility towards society was a reason for being
vaccinated. It was seen as important to protect the elderly and peo-
ple in risk groups, but also to benefit the economy. Moreover, by
being vaccinated themselves, they could contribute to herd immu-
nity, which in turn would protect those who could not be
vaccinated.

I think a vaccine against COVID-19 is good because it protects us
from getting sick, which leads to society being able to open up and
older people don’t need to live as isolated as they are now, barely able
to go out and with lots of restrictions they have to follow so they don’t
risk getting sick.

Quantitative results

Answering to the question Would you like to be vaccinated when
the vaccine becomes available? Overall, more than half of the adoles-
cents 54.3% (n = 381/702) answered yes, 15.2% (n = 107) no, and
30.5% (n = 214) unsure (Table 2).

Among the participants saying yes to vaccination, 52.8% were
girls (n = 200/379) and 47.2% were boys (n = 179; 2 missing values),
while among the adolescents rejecting, 63.6% were girls
(n=204/321) and 36.4% were boys (n = 117; n = 701, p = 0.004).

In the multivariate models, four of the independent variables
(gender, living with someone infected by COVID-19, degree of
refraining from social activities, and NRS scores) remained statisti-
cally significantly associated with the adolescent’s willingness to
be vaccinated after controlling for confounding factors (Table 2).
Whereas variables regarding the pandemic, i.e. attending school
during the pandemic, receiving distance education, social isolation
during the pandemic, and comprehension of the current pandemic
situation affecting society were not statistically significantly asso-
ciated with willingness to be vaccinated (Data not shown).
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Table 2
Factors associated with willingness to be vaccinated.
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Willingness to be vaccinated when the vaccine becomes available Yes No/Undecided AdiOR (95% CI) ’(n=601)?
(Total values for each variable) (n =381/702) ' 54.3% (n=321/702) ' 45.7%
(n)% (n)%
Gender ™ (179) 25.6 (117)16.7 1
Boys (296) 42.3% (200) 28.6 (204)29.1 0.61
Girls (404) 57.7% (0.43 - 0.86)!
Total: (700)* 100% (379) 54.1 (321)45.9
Refrain from social activities or group training during the pandemic "
Yes (460) 65.8%
Not at all (239) 34.2%
(262)37.5 (198) 283 1
(117)16.7 (122)17.5 0.64
(0.45- 0.91) !
Total: (699)* 100% (379) 54.2 (320) 45.8
Living with someone with COVID-19"
Yes (88) 12.5% (41)5.8 (47) 6.7 1
No/Don't know (614) 87.5% (340) 48.4 (274)39.0 1.99
(120 - 3.34) !
Total: (702) 100% (381) 54.3 (321) 45.7
NRS Scores ™™
NRS < 6 (573) 85.3% (304) 45.2 (269) 40.0 1
NRS > 6 (99) 14.7% (68) 10.1 (31) 46 2.09
(1.26 - 3.45) 2
Total: (672)* 100% (372) 55.4 (300) 44.6

Legend: * Missing values were not included in the model (NRS n = 30; sex n = 2, Refrain from social activities n = 3). 'For the descriptive analyses “Pearson Chi-Square, *Fisher

Exact Test, and **McNemar Test were performed, sig *p < 0.05.

2 Results from the logistic regression: For the dependent variable “Reject being vaccinated”, ‘No/unsure’ was used as the reference category. The first category of the
independent variables was considered as the reference (1). 2Model: (n = 601) gender, refrain from social and group activities, having anyone in the family with Covid-19,
Adjusted by type of education (*Academically oriented/Vocational, n = 629/702), place of residence (large, medium-sized or small town), and for number of persons living in

the same house. *p < 0.01. Missing values were not included in the analyses.

The probability of the girls being willing to be vaccinated (say
yes) was 39% less than the boys (aqjOR = 0.61, CI 0.43-0.86;
Table 2).

Of all the participants, 65.8% (n = 460/699) had refrained from
social activities and group training. For the group saying yes to vac-
cination, 30.9% had not refrained (n = 117/379) compared to 69.1%
(n = 262) who had refrained from social and group training;
p = 0.04). The participants who had not refrained from their normal

93
10 o T

How anxious are you when you think of Covid-19
pandemic? Write the number on the scale 0-10

social activities or group training, i.e. remained in contact with
peers, were 36% less likely to say yes to vaccination than partici-
pants who refrained (aqOR = 0.64, CI 0.45-0.91; Table 2).

Among the participants saying yes to vaccination, 89.2%
(n = 340/381) had not lived with someone who was infected
with COVID-19, and 10.8% (n = 41) did; p < 0.05). Adoles-
cents who were not living with someone infected by
COVID-19 were almost twice as likely to say yes to vaccina-

I

Would you like to
be vaccinated
when there is a
Covid-19 vaccin
available?

W yes
Bno
M do not know

Boys

Sex

Girls

Fig. 1. Boxplots with median values of the NRS scores for girls and boys, by willingness of vaccination (yes, no, undecided). Independent-Samples Median-Test and the
Bonferroni correction for multiple tests p < 0.001; (n = 670, 2 missing values on gender).
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tion compared to those living with someone infected (aqj-
OR = 199, CI 1.2-3.35).

The association between willingness to be vaccinated and anxiety
scores

The percentile 75 corresponded to NRS = 6. Of the adolescents,
14.7 % (n = 99/672) exhibited the highest NRS scores (NRS > 6).
When using a cut-off NRS > 7, the prevalence of anxiety was
5.3%. Among the group willing to be vaccinated, 81.7%
(n = 304/372) had lower NRS scores (NRS < 6) and 22.7%
(n = 68/300) had higher scores on anxiety (NRS > 6). In contrast,
among the participants who rejected vaccination, 89.7%
(n =269/300) had lower NRS scores (NRS < 6) and 10.3% (n = 31)
had higher scores (NRS > 6, p = 0.004; Table 2).

Overall and in all groups, the girls exhibited higher median
scores for NRS (Md = 5.0), especially among girls who said yes to
vaccination compared to the boys (Md = 3.0; p < 0.001; n = 670;
Fig. 1). Both the whole group saying yes to vaccination and the girls
rejecting vaccination had Md = 4 (Fig. 1).

Additionally, the adolescents who said yes to vaccination and
refrained from social activities or group training exhibited the
highest median values of NRS compared to adolescents who
rejected vaccination (median yes = 4.47/, unsure = 4.11; p < 0.010).

The adolescents with higher scores for NRS (NRS > 6) were
twice as likely to get vaccinated (aq;OR = 2.09, CI 1.26-3.45) than
those with lower scores for NRS (NRS < 6; Table 2).

Vaccine: X 9 (2021) 100117
Integration of qualitative and quantitative results

Fig. 2 shows the integration of our qualitative and quantitative
results. Levels of anxiety were found to impact on the willingness
to be vaccinated and might reflect the qualitative finding that
youths did not consider themselves to be in need of a vaccination.
There was uncertainty about whether or not to have the vaccine
and a wish to know more about the pros and cons of doing so.
Refraining from social activities and the degree of social distancing
seemed to increase willingness to be vaccinated and might reflect
the qualitative finding that youths are willing to be vaccinated for
the sake of others (Fig. 2).

Discussion

The results of this study show that quite a number had not yet
decided about getting a COVID-19 vaccine - almost a third (30.5%:
n = 214) of the adolescents. Afifi, Salmon [25] found similar per-
centages of willingness, i.e. 26.1% of the adolescents and young
adults in Canada were undecided about getting a COVID-19 vac-
cine. However, 65.4% of these reported willingness to be vacci-
nated. In this study, 54.3% (n = 381) of the adolescents were
willing to be vaccinated. Assumptions about the level of vaccina-
tion rate to achieve herd immunity vary, but the threshold for
SARS-CoV-2 has been suggested to be between 50% and 67% [26].
Consequently, it is necessary for more of the undecided

[

Data sampling
Online questionnaire

]

Would you like to be vaccinated when the vaccine
becomes available?

[

I

Feel free to comment about your thoughts on
vaccination against COVID-19.

)

~

Quantitative analysis
Chi-square test
McNemar test

Kruskal Wallis test
Median test
Logistic regression

J

f Quantitative findings \

Adolescents with higher scores of anxiety were
more likely to get vaccinated.

Boys were more willing to be vaccinated.
Those who did not live with someone with
COVID-19 were more willing to be vaccinated.
Those who did not refrain from social activities
or group training were less willing to be
vaccinated.

[

Qualitative analysis
Inductive content analysis

-

N

Qualitative findings

The adolescents expressed a need to know more.
The adolescents did not consider themselves to be
in need of vaccination.

The adolescents expressed a willingness to be
vaccinated for the sake of others.

/

Results and interpretation
The girls had higher levels of anxiety.

High levels of anxiety have been shown to impact on willingness to be vaccinated and might influence the
need to be vaccinated. A wish to know more indicates a reason for being undecided about the vaccine.
The degree of social distancing increased willingness to be vaccinated and may be reflected in the qualitative
result “For the sake of others”.

Fig. 2. Integration of qualitative and quantitative results.
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adolescents to be willing to get a vaccination. Vaccination hesi-
tancy has been an obstacle among adolescents, and several strate-
gies have been implemented with the aim of improving
vaccination rate, for example, health education, financial incen-
tives, mandatory vaccination, and class-based school vaccine deliv-
ery. However, the evidence for those interventions is still to be
evaluated [27,28].

This study highlights that knowledge about the situation influ-
ences willingness to be vaccinated. These findings are in line with a
review reporting that information about HPV vaccination increased
the vaccination rate in adolescents [27]. Adolescents who had
higher scores in knowledge about HPV exhibited a higher vaccina-
tion rate [29]. In the COVID-19 pandemic, a study among adults in
the USA confirmed that vaccination hesitancy is influenced by con-
spiratorial disinformation about vaccines [30].

There exists a complexity in understanding what influences
vaccination acceptance in a population. The 5C is an attempt to
describe psychological constructs which explain this. The 5C eval-
uates: 1) Confidence - referring to trust in the vaccine, the system
of delivery and the need for a vaccine. 2) Complacency - referring to
the perceived risks of vaccine-preventable diseases. 3) Constraints
- referring to the availability, accessibility and affordability of
the vaccination. 4) Calculation - referring to calculating the balance
of risks of infections and the risks of a vaccination. 5) Collective
responsibility - referring to the willingness to protect others by
herd immunity [31]. The results of this study support that 5C can
be used in explaining the willingness of adolescents to be vacci-
nated, i.e. both the qualitative and quantitative data in this study
can be explained by using the 5C. Anxiety surrounding COVID-19
and uncertainty regarding the safety of the vaccine influenced
the adolescents’ willingness to be vaccinated. However, willing-
ness to protect others also influenced their decisions.

During this pandemic, the Swedish media (and that of other
countries) has highlighted adolescents’ selfishness and
non-compliant behaviour [32]. However, this study has revealed
adolescents demonstrate altruistic motives for being vaccinated -
namely to protect others from COVID-19. This can be linked to a
step in Gilligan’s theory on moral development, from selfishness
to responsibility to others [33], and is in line with previously
reported findings that when some people are unable to get vacci-
nated, the willingness of others to be vaccinated increases in order
to indirectly protect them [34].

The quantitative results show the adolescents were more likely
to get a vaccination if they did not have a COVID-19 infected per-
son in their household. One explanation for this could be that ado-
lescents who did have an infected person in their household
believed they had gained natural immunity and were consequently
less afraid of exposure to the virus.

In this study, the boys were more willing to be vaccinated in all
cases. This is in line with the adult population in another study,
where male gender was associated with a higher potential to
accept COVID-19 vaccination [35]. However, among adolescents
and young adults in Canada, willingness was not influenced by
age, sex or mental health conditions but did differ in relation to
social/physical distancing, which is in line with our findings about
social distancing [25].

In our study, levels of anxiety regarding COVID-19 were gener-
ally low. A noticeable result from our data is that most of the ado-
lescents did not report anxiety due to COVID-19. In our sample, the
percentile 75 corresponded to NRS = 6. This contrasts with Brazil,
where the percentile 75 corresponded to NRS = 7 [21]. Hence,
Brazilian children exhibited higher NRS scores than the Swedish
adolescents. Thus, the prevalence of anxiety in Swedish
adolescents was 14.7% for NRS > 6, and of 5.7% comparing these
studies using a cut-off for NRS of NRS > 7, compared to 21.8% for
Brazilian children [21]. However, there were differences between

Vaccine: X 9 (2021) 100117

these data samples, as the Brazilian children were younger than
the Swedish adolescents [21] and Brazilian schools had closed,
whereas in Sweden schools were still open [36].

Adolescents with higher scores for anxiety were twice as likely to
get vaccinated. However, the girls had higher median NRS values
compared to the boys, and girls who said yes to vaccination exhib-
ited the highest median NRS scores. The adolescents’ level of anxiety
seemed to influence their willingness to be vaccinated for COVID-19.
This is in line with another study, where fear about COVID-19 was
associated with willingness to get a COVID-19 vaccine [35].

The results highlighted adolescents’ thoughts about vaccine
safety, and that the disease COVID-19 influenced their willingness
to be vaccinated (Fig. 2). Parents or guardians probably influence
their adolescent’s willingness to be vaccinated. Bell, Clarke [37]
recruited parents or guardians of a child (or children) aged
18 months or under. About half of them were willing to vaccinate
themselves (55.8%: n = 699) and to vaccinate their children (48.2%:
n = 604). In another study, caregivers of older children (md
7.5 years) were willing to a higher degree (65.2%: n = 1005) to vac-
cinate their child against COVID-19 [38]. The same parents or guar-
dians of younger children (18 months or under) were also
undecided (40.5%: n = 507) about whether they wanted a COVID-
19 vaccine themselves and whether they would give the vaccine
to their child/children (48.3%: n = 605) [37]. A common reason
for declining vaccination was concern about vaccine safety [37,38].

COVID-19 has not caused a high frequency of death among ado-
lescents. Until November 2020, no deaths related to COVID-19
were reported in Sweden among adolescents [39]. Thus, the per-
ceived risks of a disease influence willingness to be vaccinated.
In that sense, a new vaccine might be experienced as a higher risk
than the disease itself. Vaccine hesitancy is growing in society, and
vaccination coverage is likely to decrease as a consequence of this
[40]. In Japan, vaccine coverage declined rapidly from > 70 %
to < 1% after unconfirmed reports of adverse events following
HPV vaccination. The vaccine crisis was predicted by a modelling
to result in around 5,000 deaths from cervical cancer [41]. During
the COVID-19 pandemic, adults in the U.S reported that vaccine-
related attributes (e.g. vaccine efficacy, adverse effects, and protec-
tion duration) were important in their choice of whether or not to
be vaccinated [42]. In China, a study reported similar arguments
for vaccine rejection among adults, i.e. concerns about side effects
and vaccine efficacy [43]. Concerns about safety of the vaccine
probably influenced the adolescents in this study. The qualitative
results stressed the risk of adverse events, with reference to nar-
colepsy, which occurred after the mass vaccination against the
H1NT1 influenza (Swine flu).

Our sample is unique and reflects the opinions of a homogenous
group of adolescents coming from medium-sized and small towns
and to some extent those living in larger towns. Most of our partic-
ipants came from typical Swedish families with a good standard of
living; thus, our findings reflect the opinions of a specific group
coming from very similar socioeconomic conditions. Most of these
were girls living with both parents, with a high degree of educa-
tion, and good finances, living in a house, and with the majority
of the parents possibly working in a large town (Table 1). The stan-
dard of living that these adolescents enjoy may partially explain
the low prevalence of anxiety in our sample.

This study has some limitations. The main limitation is that the
data collection was affected by participant selection bias. For
instance, our study population was probably less diverse in
including adolescents with parents coming from other countries.
The data collection involved snowballing, which did not make it pos-
sible to determine drop outs. Caution should therefore be taken in
generalising the results. A second limitation is the small number of
predictors in the final model, although we have controlled forimpor-
tant confounding factors. A third limitation is the date for the data
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collection and the analysis, as the situation could have changed with
the authorization of mRNA vaccines in adolescents. A fourth limita-
tion is that other surrounding factors may affect anxiety and well-
being in adolescents, which may affect how they answer the
questions.

Conclusion

The majority of the adolescents in this study were either willing
to be vaccinated or ambivalent. Such ambivalence might contribute
to reduced uptake of the COVID-19 vaccine. Gender differences in
attitudes might also be a factor to consider when the time comes
to vaccinate the adolescent population. Levels of anxiety, concerns
about the safety of the vaccine, the importance of continuing with
physical and social activities, and the potential to protect others
influenced the adolescents’ attitudes to getting vaccinated against
COVID-19.

Implications and Contribution

In Sweden, the majority of adolescents are either willing to be
vaccinated or ambivalent. Being male with low self-reported anx-
iety but refraining from social activities and group training might
positively influence willingness to be vaccinated.

Declaration of Competing Interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared
to influence the work reported in this paper.

Acknowledgements

The authors would like to thank the adolescents for participat-
ing in this study, and giving generously of their time to answer the
survey.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

References

[1] Sawyer SM et al. Adolescence: a foundation for future health. Lancet 2012;379
(9826):1630-40.

[2] Patton GC et al. Our future: a Lancet commission on adolescent health and
wellbeing. Lancet 2016;387(10036):2423-78.

[3] Otterman G et al. Childhood death rates declined in Sweden from 2000 to 2014
but deaths from external causes were not always investigated. Acta Paediatr
2019;108(1):160-8.

[4] World Health Organization. WHO Director-General’s opening remarks at the
media briefing on COVID-19—11 March 2020. 2020 [cited 2021 February 2].

[5] Gemes K et al. Burden and prevalence of prognostic factors for severe COVID-
19 in Sweden. Eur ] Epidemiol 2020;35(5):401-9.

[6] Modig K, Ahlbom A, Ebeling M. Excess Mortality from Covid-19. Weekly Excess
Death Rates by Age and Sex for Sweden and Its Most Affected Region. Eur ]
Public Health 2020.

[7] Ludvigsson JF. Systematic review of COVID-19 in children shows milder cases
and a better prognosis than adults. Acta Paediatr 2020;109(6):1088-95.

[8] Tregoning JS et al. Vaccines for COVID-19. Clin Exp Immunol 2020;202
(2):162-92.

[9] Sarkanen TO et al. Incidence of narcolepsy after HIN1 influenza and
vaccinations: Systematic review and meta-analysis. Sleep Med Rev
2018;38:177-86.

[10] Karafillakis E et al. HPV vaccination in a context of public mistrust and
uncertainty: a systematic literature review of determinants of HPV vaccine
hesitancy in Europe. Hum Vaccin Immunother 2019;15(7-8):1615-27.

Vaccine: X 9 (2021) 100117

[11] Gottvall M et al. Trust versus concerns-how parents reason when they accept
HPV vaccination for their young daughter. Ups ] Med Sci 2013;118(4):263-70.

[12] Russell FM, Greenwood B. Who should be prioritised for COVID-19
vaccination? Hum Vaccin Immunother 2021;17(5):1317-21.

[13] Nihlen Fahlquist ]. Vaccine hesitancy and trust. Ethical aspects of risk
communication. Scand J Public Health 2018;46(2):182-8.

[14] Dror AA et al. Vaccine hesitancy: the next challenge in the fight against COVID-
19. Eur J Epidemiol 2020;35(8):775-9.

[15] Broniatowski DA et al. Facebook Pages, the “Disneyland” Measles Outbreak,
and Promotion of Vaccine Refusal as a Civil Right, 2009-2019. Am ] Public
Health 2020;110(S3):S312-8.

[16] Murphy ] et al. Psychological characteristics associated with COVID-19 vaccine
hesitancy and resistance in Ireland and the United Kingdom. Nat Commun
2021;12(1):29.

[17] Neumann-Bohme S et al. Once we have it, will we use it? A European survey
on willingness to be vaccinated against COVID-19. Eur ] Health Econ 2020;21
(7):977-82.

[18] Karlsson LC et al. Fearing the disease or the vaccine: The case of COVID-19.
Pers Individ Dif 2021;172:110590.

[19] Riiser K et al. Adolescents’ health literacy, health protective measures, and
health-related quality of life during the Covid-19 pandemic. PLoS ONE 2020;15
(8):e0238161.

[20] Creswell JW, Plano Clark, VL, Designing and Conducting Mixed Methods
Research. 2017, Los angeles: SAGE Publications Inc.

[21] Garcia de Avila MA et al. Children’s Anxiety and Factors Related to the COVID-
19 Pandemic: An Exploratory Study Using the Children’s Anxiety
Questionnaire and the Numerical Rating Scale. Int ] Environ Res Public
Health 2020;17(16).

[22] Mahakwe G et al. A Systematic Review of Self-Report Instruments for the
Measurement of Anxiety in Hospitalized Children with Cancer. Int ] Environ
Res Public Health 2021;18(4).

[23] Elo S, Kyngas H. The qualitative content analysis process. ] Adv Nurs 2008;62
(1):107-15.

[24] Kindler CH et al. The visual analog scale allows effective measurement of
preoperative anxiety and detection of patients’ anesthetic concerns. Anesth
Analg 2000;90(3):706-12.

[25] Afifi TO et al. Older adolescents and young adults willingness to receive the
COVID-19 vaccine: Implications for informing public health strategies. Vaccine
2021;39(26):3473-9.

[26] Omer SB, Yildirim I, Forman HP. Herd Immunity and Implications for SARS-
CoV-2 Control. JAMA 2020;324(20):2095-6.

[27] Abdullahi LH et al. Improving vaccination uptake among adolescents.
Cochrane Database Syst Rev 2020;1. CD011895.

[28] Dale LP et al. Smartphone app uses loyalty point incentives and push
notifications to encourage influenza vaccine uptake. Vaccine 2019;37
(32):4594-600.

[29] Kops NL et al. Knowledge about HPV and vaccination among young adult men
and women: Results of a national survey. Papillomavirus Res 2019;7:123-8.

[30] Ruiz JB, Bell RA. Predictors of intention to vaccinate against COVID-19: Results
of a nationwide survey. Vaccine 2021;39(7):1080-6.

[31] Betsch C et al. Beyond confidence: Development of a measure assessing the 5C
psychological antecedents of vaccination. PLoS ONE 2018;13(12):e0208601.

[32] Nivette A et al. Non-compliance with COVID-19-related public health
measures among young adults in Switzerland: Insights from a longitudinal
cohort study. Soc Sci Med 2021;268:113370.

[33] Gilligan C. Hearing the difference: Theorizing connection. Anuario de
Psicologica 2003;34:155-61.

[34] Bohm R et al. The willingness to vaccinate increases when vaccination protects
others who have low responsibility for not being vaccinated. ] Behav Med
2019;42(3):381-91.

[35] Detoc M et al. Intention to participate in a COVID-19 vaccine clinical trial and
to get vaccinated against COVID-19 in France during the pandemic. Vaccine
2020;38(45):7002-6.

[36] Bray L et al. “People play it down and tell me it can't kill people, but I know
people are dying each day”. Children’s health literacy relating to a global
pandemic (COVID-19); an international cross sectional study. PLoS ONE
2021;16(2):e0246405.

[37] Bell S et al. Parents’ and guardians’ views on the acceptability of a future
COVID-19 vaccine: A multi-methods study in England. Vaccine 2020;38
(49):7789-98.

[38] Goldman RD et al. Caregiver willingness to vaccinate their children against
COVID-19: Cross sectional survey. Vaccine 2020;38(48):7668-73.

[39] Folkhdlsomyndigheten.  Covid-19 hos barn och unga - En
kunskapssammanstallning - Version 2. 2020 [cited 2021 March 26].

[40] Bednarczyk RA. Addressing HPV vaccine myths: practical information for
healthcare providers. Hum Vaccin Immunother 2019;15(7-8):1628-38.

[41] Simms KT et al. Impact of HPV vaccine hesitancy on cervical cancer in Japan: a
modelling study. Lancet Public Health 2020;5(4):e223-34.

[42] Kreps S et al. Factors Associated With US Adults’ Likelihood of Accepting
COVID-19 Vaccination. JAMA Netw Open 2020;3(10):e2025594.

[43] Lin Y et al. Understanding COVID-19 vaccine demand and hesitancy: A
nationwide online survey in China. PLoS Negl Trop Dis 2020;14(12):e0008961.


http://refhub.elsevier.com/S2590-1362(21)00034-6/h0005
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0005
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0010
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0010
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0015
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0015
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0015
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0025
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0025
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0030
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0030
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0030
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0035
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0035
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0040
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0040
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0045
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0045
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0045
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0050
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0050
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0050
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0055
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0055
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0060
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0060
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0065
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0065
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0070
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0070
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0075
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0075
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0075
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0075
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0080
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0080
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0080
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0085
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0085
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0085
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0090
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0090
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0095
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0095
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0095
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0105
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0105
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0105
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0105
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0110
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0110
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0110
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0115
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0115
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0120
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0120
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0120
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0125
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0125
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0125
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0130
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0130
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0135
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0135
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0140
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0140
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0140
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0145
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0145
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0150
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0150
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0155
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0155
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0160
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0160
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0160
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0165
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0165
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0170
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0170
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0170
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0175
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0175
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0175
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0180
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0180
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0180
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0180
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0180
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0185
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0185
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0185
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0190
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0190
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0200
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0200
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0205
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0205
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0210
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0210
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0215
http://refhub.elsevier.com/S2590-1362(21)00034-6/h0215

	To be or not to be vaccinated against COVID-19 – The adolescents’ perspective – A mixed-methods study in Sweden
	Introduction
	Methods
	Study design
	Participants
	The questionnaire
	Data collection
	Qualitative analyses
	Quantitative analyses
	Ethical aspects

	Results
	Qualitative results
	The adolescents expressed a need to know more
	The adolescents did not consider themselves to be in need of vaccination
	The adolescents expressed a willingness to be vaccinated for the sake of others

	Quantitative results
	The association between willingness to be vaccinated and anxiety scores

	Integration of qualitative and quantitative results

	Discussion
	Conclusion
	Implications and Contribution
	Declaration of Competing Interest
	ack23
	Acknowledgements
	References


