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compliance with COVID-19 protective measures:
results from a multi-method study
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Abstract

Background: With the easing of governmental COVID-19 restrictions, promoting voluntary public compliance with
protective measures becomes essential for the pandemic evolution. A highly relevant target group for such health
promotion are adolescents and young adults since they showed a strong decline in compliance throughout the pan-
demic. Building on an extended version of the Theory of Planned Behavior, this article investigates drivers of young
people’s intentions to engage in voluntary COVID-19 measures in phases of re-opening.

Methods: We conducted a sequential multi-method study among 14- to 29-year-olds in Germany: (1) a semi-stand-
ardized online survey (N =288) to examine underlying beliefs and (2) a standardized online survey (N=979) to identify
influencing factors of compliance. The pre-study addressed the respondents’ perceptions about wearing a mask,
social distancing, and avoiding crowded locations (open-ended questions). Responses for all protective measures
were aggregated to identify general behavioral, normative, and control beliefs about COVID-19 protective measures.
In order to gain generalizable insights into the factors determining voluntary compliance intentions in younger
adults, we conceptualized the model constructs in the subsequent standardized online survey as formative measures
based on their underlying beliefs. PLS-SEM was used to examine the effects of attitudes, subjective norms, perceived
behavioral control, risk perceptions, and knowledge on young people’s intentions to comply (main study). Further-
more, a multi-group analysis was conducted to investigate differences between compliers and non-compliers.

Results: The pre-study revealed that young people’s instrumental attitudes not only cover reasons of protection but
also aspects of self-presentation (e.g., being a role model). The main study showed that besides knowledge and per-
ceived severity of illness, instrumental attitude is the strongest predictor of intention to comply. The influence is even
stronger in the group of non-compliers.

Conclusion: This article highlights the importance of theory-based campaign planning and provides practical
guidance to health communicators on how to increase voluntary compliance with COVID-19 protective measures
in adolescents and young adults. The findings demonstrate the great potential of combining the Theory of Planned
Behavior with risk perception and knowledge to gain deeper insights into the feelings and thoughts of younger
target groups during a health crisis.
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regulations are now drastically eased. However, at the
same time, politicians and medical experts appeal to the
people that voluntary adherence to protection behav-
iors (e.g., wearing a mask) remains important and might
decide about the pandemic evolution in the future.

A subgroup of people who were found to show a strong
decline in their compliance throughout the pandemic
were adolescents and young adults [1]. Two reasons
might explain their pandemic fatigue [2]: First, younger
people have a lower risk of severe courses of COVID-19
than do older adults [3], resulting in lower risk percep-
tions [4, 5]. Secondly, behavioral recommendations such
as social distancing counteract young people’s everyday
lives, as they tend to have large social networks and an
active social lifestyle [6—8] as well as a high need for inde-
pendence [5]. Accordingly, younger people were more
concerned about the negative effects of the pandemic on
their social relationships and personal freedom than were
older people [9].

To promote voluntary COVID-19 protection behav-
iors among adolescents and young adults, it is essential
to gain deeper insights into this target group. Building
on an extended version of the Theory of Planned Behav-
ior (TPB) [10, 11], the present study aims at exploring
the influence of instrumental and experiential attitudes,
subjective norm, perceived behavioral control, risk per-
ceptions, and knowledge on young people’s intentions to
adhere to the measures in times of regulatory easing.

A theory-based approach to health campaign
planning

A critical component in developing an effective com-
munication strategy is its theory- and evidence-based
foundation. A well-examined theory by which to explain
health behavior is TPB [12]. Accordingly, behavior is
determined by intention, which, in turn, is guided by atti-
tude toward the behavior, perceived subjective norm, and
perceived behavioral control [13]. The attitude can be
divided into two components [12]. While the experiential
attitude describes one’s feelings toward a behavior (e.g.,
compliance with protective measures is stressful), the
instrumental attitude refers to one’s cognitive evaluation
of behavioral outcomes (e.g., compliance with protective
measures is useful) [14]. Additionally, TPB suggests that
attitudes, subjective norms, and perceived behavioral
control are determined by specific beliefs [15]: behavio-
ral beliefs (regarding positive/negative consequences of
a behavior), normative beliefs (regarding expectations of
important others), and control beliefs (regarding facili-
tating/inhibiting factors for performing a behavior). The
more positive the attitude, subjective norm, and per-
ceived behavioral control, the stronger the intention to
engage in the behavior [12].
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Over the past decades, numerous studies, including
meta-analyses, addressed and confirmed the explana-
tory power of TPB ([11, 16, 17]; for recent meta-analyses
in various health contexts, see [18—22]). Also, scholars
have already successfully investigated preventive health
behaviors through the lens of TPB in response to previ-
ous pandemics [23-25] and the coronavirus pandemic
[13, 26-33]. It has been shown that compliance with
social distancing was positively influenced by positive
attitudes toward the behavior, a strong perceived behav-
ioral control, and positive subjective norms [27, 33]. In
addition, it has been shown that instrumental attitudes
are a stronger predictor of the intention to comply than
experiential attitudes [30, 34].

A recurring finding in these studies is that older peo-
ple were more likely to adopt health precautions com-
pared with younger people. This finding demonstrates
the necessity to explore the age-specific cognitions
of younger adults in more depth. However, research
focusing exclusively on adolescents’ and young adults’
COVID-19 protection behaviors is scarce [13]. Moreover,
none of the studies cited above examined the underlying
behavioral, normative, and control beliefs in detail—even
though they are essential to understanding the target
group thoroughly and identifying effective messages pro-
moting public compliance [16]. We ask:

RQ1: What are adolescents’ and younger adults’ behav-
ioral, normative, and control beliefs regarding compli-
ance with COVID-19 protective measures?

While TPB offers a valid basis for identifying levers of
behavior change, it only covers the influence of beliefs,
attitudes, perceived subjective norms, and perceived
behavioral control. In contrast, risk perceptions, which
are central in other theories of health behavior change
such as Protection Motivation Theory (PMT) [35] or
Health Belief Model (HBM) [36, 37], are only indi-
rectly represented in the attitude, and only if individuals
believe that a particular behavior is risky for themselves.
However, it can be assumed that risk perceptions play
a significant role during crises and should be observed
explicitly [38]. Concerning the coronavirus outbreak, a
few studies have already demonstrated that perceived
health risk—for oneself or others—is an important
determining factor for engagement in precautionary
behaviors [39, 40]. In addition, studies found that it is
worth investigating the influence of perceived suscepti-
bility and severity of illness as two separate risk-related
constructs: For instance, [31] showed that adherence
to COVID-19 protective measures was affected by the
TPB constructs as well as by the perceived vulnerabil-
ity and perceived severity of illness, with the latter one
in particular. Accordingly, the intention to comply with
social distancing measures was influenced by perceived
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severity of COVID-19—but not by perceived susceptibil-
ity [41].

In addition to risk perceptions, knowledge was also
found influence health-related behavior (as pronounced
in the Integrated Behavioral Model; [16]). Experience
from past health crises has already shown that awareness
about and understanding of certain measures can facili-
tate adherence [42]. Similar evidence is also apparent
in the context of the COVID-19 pandemic [43, 44]. For
instance, [44] introduced knowledge as a predictor in an
extended version of TPB. They found that knowledge of
COVID-19 restrictions positively influenced intentions,
mediated by positive attitudes. Therefore, while it can
be expected that risk perceptions directly influence the
intention to comply with protective measures, knowledge
can be defined as a background factor indirectly influenc-
ing intentions through risk perceptions and attitudes.

Based on these considerations, we provide a model
that combines TPB with risk-related constructs and
knowledge (Fig. 1). In order to make claims about influ-
encing factors of compliance after the lockdown phases,
this study focuses on adolescents’ and young adults’
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intentions to adhere to protective measures in times
of regulatory easing. The following hypotheses are put
forward:

H1: Knowledge has a positive, indirect effect on inten-
tion through (a) perceived susceptibility, (b) perceived
severity, and (c) instrumental attitude.

H2: The (a) higher the perceived susceptibility and
(b) the stronger the perceived severity, the stronger the
intention to comply.

H3: The more positive the (a) instrumental and (b)
experiential attitude, the stronger the intention to
comply.

H4: The more positive the perceived subjective norm,
the stronger the intention to comply.

H5: The greater the perceived behavioral control, the
stronger the intention to comply.

To date, it is unclear whether the levers of COVID-19
compliance differ between those who show risky behav-
iors vs. those who adhere to the measures. For this rea-
son, we will compare the hypothesized relationships
between adolescents and young adults who showed
high protection behavior in summer 2020 versus those

Knowledge
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who showed low levels of compliance. Summer 2020
represents a period with strongly loosened restrictions,
making it an adequate indicator of behavior in the next
pandemic phase with less stringent rules. We ask:

RQ2: How do the underlying processes differ between
former compliers and non-compliers?

Study design

A sequential multi-method study among people aged
14 to 29 was conducted to answer the hypotheses and
research questions. The University of Erfurt Review
Board approved all procedures. The first part involved
a semi-standardized online survey to examine beliefs
regarding COVID-19 protection measures in the target
group (RQ1). Subsequently, the findings were used to
inform a standardized online survey to identify influenc-
ing factors of intention (H1-H5, RQ2). We followed this
multi-step approach since it can be expected that the
observed phenomenon, i.e., voluntary compliance with
COVID-19 measures, must be considered complex and
“beyond the reach of a single method” ([45], p. 15). More-
over, it is in line with the TPB logic to examine the under-
lying beliefs in a first part, followed by a quantitative part
focusing on model testing [46]. During both survey peri-
ods, German citizens were in the second lockdown phase
(starting in November 2020). While schools and kinder-
gartens mainly were opened, all other spheres of public
life were drastically restricted (e.g., stay-at-home orders,
contact restrictions).

Part 1: semi-standardized online survey

Method

Procedure

A semi-standardized online survey was conducted to
answer the first research question. Participants were
recruited in German schools and universities from the
1st to the 6th of December 2020 via snowball sampling.
Participants provided online informed consent before
completing the questionnaire. The open-ended questions
addressed the respondents’ perceptions about wearing a
mask, social distancing, and avoiding crowded locations.

Participants

A total of N=88 completed the questionnaire (mean age
M=17.09, SD =3.52; age range 14 to 28years). A detailed
description of participants can be found in Table 1.

Measures

Behavioral beliefs To identify behavioral beliefs regard-
ing COVID-19 protective measures, participants had
to indicate in an open text field which advantages and
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Table 1 Characteristics of study sample (study 1)
N %
Gender
Female 50 56.8
Male 36 40.9
X-gender 2 2.3
Educational status
Low 59 67.0
High 33 33.0
Status
Pupil (school) 56 63.6
Student (university) 11 125
Trainee 4 4.5
Employee 15 17.0
Unemployed 2 23
Note. N=88

disadvantages of adhering to the protective measures
they perceive (e.g., “What are the advantages of wearing
a mask?”).

Normative beliefs Relevant reference groups were
assessed via the following questions: “Which people/
groups of people think it is good if you adhere to the
measures? What people/groups of people think it is not
good?”

Control beliefs 'To examine control beliefs, respondents
indicated factors that would make it easier or more dif-
ficult for them to adhere to the recommended protective
measures (e.g., “What kind of things or circumstances
make it difficult or even impossible for you to wear a
mask? And which factors would make it easier or help
you doing it?”).

Analysis

Participants’ responses for all protective measures were
aggregated to identify general behavioral, normative, and
control beliefs about COVID-19 protective measures in
the target group of young people.

Results

Table 2 summarizes the results of the preliminary study.
The behavioral beliefs covered both aspects of experien-
tial and instrumental attitude. Regarding their experien-
tial attitude, participants felt negatively affected mentally
and physically. They felt “locked up at home” and suf-
fered from the lack of contact with their friends. How-
ever, some of them also appreciated having more time for
themselves (e.g., less stress). Regarding their instrumental
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Table 2 Results of the partially standardized preliminary study
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Category Subcategory

Considerations

Behavioral beliefs Experiential attitude

Instrumental attitude

Normative beliefs Reference groups

Control beliefs Facilitating factors

Inhibiting factors

- Negative impact on my mental health (e.g.,, concentration difficulties)
- Negative impact on my physical health (e.g., lower fitness levels)

- Lack of contact with my friends

- | cannot do all the things in my free time that bring me joy

- Feeling locked up at home

- More time for myself/less stress

- Self-protection

- Protection of others

-To trace infection chains more easily

- Self-presentation (To show others that | take the pandemic seriously)

- Parents

- Friends

- Life partners

- Teachers/lecturers/bosses

- Classmates/fellow students/colleagues

- Older people (e.g., grandparents)

- People from cultural/church/leisure groups (e.g., sports clubs)
- Strangers | meet in my everyday life (e.g., salespeople)

- Politicians/medical experts

- Anti-COVID-19 protesters

- Uniform regulations (e.g., between different federal states)

- Stricter regulations

- Frequent reminders (e.g., signs)

- Expanding local transport (e.g.,, more buses than normally serve on a
line)

- Home-schooling/home office options

- Virtual communication platforms and entertainment services (e.g.,
video chat, virtual concerts)

- Free protective equipment (e.g., masks, disinfectant)

- If others comply with the measures (e.g., keep their distance from me
in the supermarket)

-To buy things for my everyday life (e.g., groceries)
- My current housing situation

attitude, participants stated that it is necessary to com-
ply with the measures to protect themselves and others
from infection and to contribute to an easier tracing of
infection chains. In addition, some indicated reasons for
self-presentation by stating that performing the behav-
ior shows others that they take the pandemic seriously,
which might encourage peers to follow suit.

Relevant reference groups—both those who might find
it good or bad if they adhere to COVID-19 protective
measures—were parents, friends, and life partners. Other
mentions concerned, inter alia, older people and experts
(e.g., politicians).

Control beliefs were divided into facilitating and
inhibiting factors for complying with COVID-19 pro-
tective measures. The first dimension includes uniform
and strict governmental regulations as well as frequent
reminders to comply with the measures. Additionally,
participants found it facilitating working from home and
using digital offers (e.g., FaceTiming) to get in touch with
others. As an inhibiting factor, the current housing situa-
tion played a role (e.g., home office with kids).

Discussion

The results underline the importance of openly assess-
ing behavioral, normative, and control beliefs about
COVID-19 measures since they are highly context-
sensitive and target-group specific. The findings dem-
onstrate that attitudes, perceived subjective norms,
and perceived behavioral control are influenced by a
great variety of formative beliefs [46]—which do not
necessarily need to be positively correlated or corre-
lated at all [47]. For instance, strict or uniform regu-
lations might increase perceived behavioral control,
while home-schooling options might not (e.g., because
of the family situation). In the same way, a teenager
might feel socially isolated because of the restric-
tions but simultaneously experiences less stress and
no effects on a physical level. Lastly, the mentioned
reference groups also covered both supporters and
opponents of protection behaviors (e.g., even though
vulnerable groups might find it good if adolescents and
young adults adhere to the recommendations, parents
or peers might not).
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In order to gain generalizable insights into the fac-
tors determining voluntary compliance intentions with
COVID-19 protection measures, we conceptualized the
TPB constructs in the subsequent standardized online
survey as formative measures based on their underlying
beliefs instead of using the directly measured global TPB
constructs. This decision was made for two reasons: First,
a strength of this procedure is that it allows us to make
precise claims about relevant aspects of compliance behav-
ior, which is a crucial factor in identifying effective mes-
sages for health promotion. Second, based on the findings
of our pre-study, relying on the directly measured variables
brings problems in reliability. For instance, attitude is typi-
cally assessed in TPB studies using a semantic differential,
including aspects such as “not helpful/helpful,” “bad/good,
and “wearing/not wearing” However, based on the pre-
sented preliminary findings, it can be concluded that ado-
lescents evaluate protective measures as a good idea for
society but also as harmful to their personal life (e.g., con-
cerning their desire for freedom). The same critique occurs
for the global measurement of perceived behavioral con-
trol, which is usually assessed on an individual level (e.g.,
“It’s up to me, how easily I can comply with the preven-
tive measures”). In our first study, though, we found that
control beliefs predominantly covered aspects of govern-
mental regulations (e.g., stricter roles, conform rules, free
masks, etc.), which were not in the hands of the partici-
pants. Consequently, we decided to integrate the underly-
ing beliefs in the model. However, the directly measured
variables will be used to ensure the discriminant validity of
the formatively measured constructs.

The study has several strengths, most notably its poten-
tial to gain deeper insights into adolescents’ and young
adults’ thoughts and feelings about COVID-19 protec-
tive measures in Germany. Limitations include that the
sample is not representative since we used snowball sam-
pling and a relatively small sample. Thus, there is a high
chance that some participants are part of the same social
networks [48]. However, the procedure allowed us to effi-
ciently reach adolescents and young adults from differ-
ent educational backgrounds, which was highly relevant
because younger people with lower educational status
were found to show strong pandemic fatigue in particular
[4]. Moreover, generalization of results was not the aim
of this pre-study; instead, we aimed to get a broad picture
of potential salient beliefs in this target group to inform
the subsequent main study.

Part 2: standardized online survey

Method

Procedure

Participants were recruited between the 21st and the
30th of December 2020 via the online panel provider
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Gapfish. The study took place in Germany. The sample
was stratified by education (50% lower/middle educa-
tional status vs. 50% higher educational status), gender
(50% female vs. 50% male), and age (25% 14—16years,
25% 17-20years, 25% 21-24years, 25% 25-29years).
This quota allocation ensured that our sample repre-
sented participants from different backgrounds equally.
After giving informed consent, predictor and dependent
variables were assessed.

Participants

A power analysis with g*Power ([49], version 3.1.9.6 for
macOS) determined the sample size of N=1000 (power:
.95, £=0.15). After data cleansing, the final sample size
was N=979. Participants were on average 21.10years
old (SD=4.43) and 52.0% were female (z=509). A full
description of the participants may be found in Table 3.

Measures
The following constructs were assessed (for an overview
of descriptive analyses and measurement models, see
Table 4):
Intention Participants’ intentions to adhere to the
measures in phases of re-opening were measured by

Table 3 Characteristics of study sample (study 2)

N %

Gender

Female 509 520

Male 470 48.0
Educational status

Low 483 493

High 496 50.7
Status

Pupil (school) 322 329

Student (university) 151 154

Trainee 123 126

Employee 313 320

Unemployed 62 6.3

Other 8 0.8
Urbanity

< 20,000 405 433

>20,000 510 56.7
Housing situation

Alone 107 109

With family 561 573

With peers 255 26.1

Other 56 5.7
Note. N=979
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Table 4 Overview of indicators and constructs
Construct Measurement model M (SD)
Intention (single item) reflective 405 (0.81)
Instrumental attitude formative
Self-protection 3.98(1.03)
Protection of others 4.18(0.97)
Tracing of infection chains 3.69(1.10)
To show others that | take the pandemic seriously 3.89(1.03)
Experiential attitude formative
Negative impact on my mental health 249 (1.29)
Negative impact on my physical health 240 (1.26)
Lack of contact with my friends 2.68(1.18)
| cannot do all the things that bring me joy 3.00(1.24)
Feeling locked up at home 229 (1.31)
More time for myself/less stress 01 (1.20)
Subjective Norm formative
Parents 17.05 (6.84)
Friends 15.00 (6.88)
Life partners 1434 (6.21)
Teachers/lecturers/bosses 14.92 (6.65)
Classmates/fellow students/colleagues 12.85(6.14)
Older people (e.g., grandparents) 17.83 (6.99)
People from cultural/church/leisure groups 33 (5.97)
Strangers | meet in my everyday life 1(6.22)
Politicians/medical experts 16.24 (7.10)
Anti-COVID-19 protesters 3.61(4.37)
Perceived behavioural control formative
Uniform regulations 4.15 (0.96)
Stricter regulations 3.10(1.19)
Frequent reminders 3.59(0.88)
Expanding local transport 3.70(1.09)
Home-schooling/home office options 3.92(1.18)
Virtual communication platforms 3.86 (0.99)
Free protective equipment 4.08 (0.99)
If others comply with the measures 3.58(1.21)
To buy things for my everyday life 1.94(0.97)
My current housing situation 1(1.01)
Perceived susceptibility (single item) reflective 01 (1.08)
Perceived severity (single item) reflective 2.60 (1.09)
Knowledge (score) reflective 3.45(3.71)

Note. N=977-979

one question (“Please think about the time after the cur-
rent lockdown: How often do you plan to adhere to the
recommended protective measures?, 1=""never” to
5="always”) [10].

Instrumental  attitude Instrumental attitude was
assessed based on the respective behavioral beliefs iden-
tified in the preliminary study (four items; 1 = “not at all”
to 5="completely”).

Experiential attitude Experiential attitude: Respond-
ents were asked to indicate on a five-point Likert scale
how strongly they agree with the respective statements
(five items, 1 = “not at all” to 5 ="“completely”).

Subjective norm For each of the identified reference
groups (Table 2), respondents had to indicate (a) how
they believe these groups evaluate their compliance
(1="very poor” to 5="very good”) and (b) to what
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extent they align their behavior with the opinion of the
reference group (1 = “not at all” to 5="very strongly”).
According to [10], both aspects were multiplied to form
a score of subjective norm per reference group (1="“very
weak’, 25 =“very strong”).

Perceived behavioral control  The control-specific beliefs
(Table 2) served as indicators by which to measure per-
ceived behavioral control (10 items, 1 ="“very inhibiting”
to 5="very facilitating”).

Perceived susceptibility Participants had to indi-
cate their perceived susceptibility to getting infected
with COVID-19 on a five-point Likert-scale (1="“very
unlikely” to 5="very likely”).

Perceived severity In the same way, the perceived sever-
ity of COVID-19 for one’s health was assessed (1 = “not
at all severe” to 5="“very severe”).

Knowledge Respondents’ knowledge of the coronavirus
pandemic was measured via 11 items (inspired by [50];
for an overview of knowledge items, see Table 6). Partici-
pants indicated whether each statement is true or false/
they do not know. Seven items contained accurate infor-
mation, and four items presented noise. The knowledge
score was calculated based on the sum of hits minus the
sum of false answers (—11 = “all answers wrong’, 11 =
“all answers correct”).

Past behavior For the comparison of compliers and
non-compliers, participants indicated how strongly
they adhered to the recommendations in summer 2020
(1="never” to 5="always”; eight items, including “wear-
ing a mask’, “keeping distance”, “washing hands regu-
larly’; “contact restrictions: friends’, “contact restrictions:
family’, “contact restrictions: school/work’, “avoiding
crowded public places”). The items were averaged to
form a mean index of past behavior («=.819, M =3.64,
SD=0.74).

Global items In order to run a redundancy analysis,
all formatively measured constructs were additionally
measured directly with a global item (1 = “do not agree
at all” to 5 ="fully agree”) [51]. These are as follows: “It
is good to follow the recommendations in order to stop
the pandemic and its harms” (instrumental attitude),
“It makes me feel sad and lonely to follow the recom-
mendations” (experiential attitude), “People from my
network expect me to comply with the protective meas-
ures” (subjective norm), and “If I want to, I can easily
comply with the protective measures” (perceived behav-
ioral control).
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Analysis

To test our model (Fig. 1), we conducted partial least
squares structural equation modelling (PLS-SEM, 10,000
bootstrap samples) using R (SEMinR package, version
2.3.0, [52]). The R script is openly accessible on OSF
through https://osf.io/gjadn/?view_only=442b60898f
8a4617903bc9dbfflec5c9.

Results

Model assessment

Before model evaluation, the reliability and validity of the
constructs were evaluated [53]. All the formative indica-
tors yield VIF values below the threshold of 3. To evaluate
the relevance of the indicator weights, we followed the
decision-making process for keeping or deleting forma-
tive indicators by [51] (weights should be significant or,
at least, loadings should be significant; as a more con-
servative threshold, we deleted all indicators with load-
ings < |.30| to ensure that an indicator makes a sufficient
contribution to forming the construct). As a result of this
process, a few indicators had to be removed (experiential
attitude, “Lack of contact with my friends”; norm: “Stran-
gers I meet in my everyday life”; perceived behavioral
control: “Expanding local transport’, “To buy things for
my everyday life”, “Free protective equipment’; “If others
comply with the measures”). Moreover, the redundancy
analysis ensured convergent validity.

All other constructs were single-item measures. As
we used well-established measures, it can be assumed
that they are reliable and valid. For an overview of model
assessment, see Supplement Tables S1 & S2.

Model of planned compliance with COVID-19 protective
measures
The path model accounted for 21.9% of the variance in
intention (Rzadj=.219, p<.001). Standardized parameter
estimates are presented in Fig. 2. We found a small posi-
tive indirect effect of knowledge on intention through
instrumental attitude (p=.08, T=5.19, 95% CI: .05, .11),
but not through perceived susceptibility and perceived
severity (ns). The more knowledge participants pos-
sessed, the more positive their instrumental attitude and,
in turn, the stronger their intention to comply. Hence,
Hlc was supported, while Hla and H1b were rejected.
Furthermore, we found support for H2b, indicat-
ing that adolescents and young adults who perceived a
COVID-19 infection as more severe showed a stronger
intention to adhere to the recommended protective
measures (p=.13, T=4.95, 95% CI: 0.08, 0.18). In con-
trast, perceived susceptibility had no effect on the inten-
tion to comply (ns). Therefore, H2a was rejected.
Instrumental attitude (p=.26, T=5.75, 95% CI: 0.16,
0.33) and experiential attitude (p=.06, T=1.75, 95%
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Fig. 2 Path analytic model. Note: N=979; standardized regression coefficients and 95% Cl are displayed

CIL: 0.00, 0.13) were directly associated with intention.
For experiential attitude, however, the regression coeffi-
cient is under .10, which is defined as a negligible effect
size according to [54]. Thus, while H3a is fully supported,
H3b can only be supported with reservations.

We further found a significant but small effect of sub-
jective norm on intention (=.11, T =3.34, 95% CI: 0.06,
0.20), indicating that a positive subjective norm increases
the intention to comply. Thus, H4 was supported.

Lastly, we predicted that a greater perceived behavio-
ral control would lead to a stronger intention (H5). This
hypothesis was confirmed (B=.12, T=3.32, 95% CL
0.06, 0.20).

Differences between compliers and non-compliers

In a second step, we conducted a multi-group analysis to
examine differences between younger adults who showed
lower and higher compliance levels in summer 2020. Par-
ticipants were split into two groups based on their mean
past behavior (non-compliers: M, pen, < 3.50, n=422;
compliers: My, pen. >3.50, n=>557). The multi-group
analysis revealed similar patterns of effects as in the over-
all model (Table 5). However, the instrumental attitude

Table 5 Multi-group analyses (PLS-SEM)

Path Non-compliers Compliers A

B
Knowledge => perceived 091 035 056
susceptibility
Knowledge = perceived —.049 —.038 -0
severity
Knowledge = instrumental 291 272 019
attitude
Perceived susceptibility = —.045 067 —.112%
intention
Perceived severity = intention  .150 .090 060
Instrumental attitude = inten-  .360 099 261%%
tion
Experiential attitude => inten- .042 056 —014
tion
Subjective norm => intention 082 182 —.100
Perceived beh. control = 042 190 —.148*
intention
Note. Nnon»cumpliers =422, Ncompliers =557,%p<.05,**p<.01

is a significantly stronger predictor of intention in the
group of non-compliers than in the compliers group (A
p=.261, p<.01). In addition, the perceived susceptibility
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(A p=—.112, p <.05) as well as the perceived behavioral
control (A p=—.148, p<.05) played a significant smaller
role in people who did not comply vs those who com-
plied. Notably, in the group of non-compliers, the effects
were < |.10[; thus, they must be deemed as rather insignif-
icant. All other paths did not differ on a significant level.

Descriptive analysis of knowledge gaps

Since knowledge was found to be an important deter-
minant of intention, we decided to take a deeper look
into the knowledge items (Table 6). We found profound
knowledge about vulnerable groups, preventive meas-
ures (e.g., hand washing, ventilation, social distance),
and health risks. In contrast, only three-quarters of the
sample knew how the coronavirus is transmitted. Inter-
estingly, more than 70% of the sample overestimated the
mortality rate by agreeing that it is at least 10%; the actual
rate was around 2% in Germany at the end of 2020. Other
knowledge gaps occurred regarding common COVID-
19 myths: For instance, 40% of the sample agreed that
infection with the coronavirus is just like getting the flu.
Moreover, we found several believers of the widespread
conspiracy theories that the virus was purposely cre-
ated in Chinese laboratories (56.1% agreement) or that
Ibuprofen increases the risk of getting infected (66.5%
agreement).

Discussion

This study aimed to identify critical factors explaining
adolescents’ and young adults’ voluntary adherence to
COVID-19 protection measures in times of regulatory
easing. Even though nowadays there are effective vac-
cinations against COVID-19, compliance with protec-
tive measures (e.g., wearing a mask) remains important.
This becomes particularly evident when considering the

Table 6 Descriptive analysis of knowledge items: correct
knowledge
% n

Corona is not just like a flu (reversed) 60.3 590
Avoid using shared spaces at the same time as others 91.7 898
Virus was not created in Chinese laboratories (reversed) 439 430
Importance of proper ventilation 835 817
Symptoms are often only weak 570 558
Mortality is not at least 10% (reversed) 288 262
Severe complications may occur 84.7 829

lbuprofen does not increase the risk of infection (reversed) 335 328

Transmission via mucosa 758 742
High relevance of hand washing 81.6 799
Older people are particularly affected 932 912

Note. N =979
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current situation: While the Omicron variant spreads
more quickly than earlier variants of the virus that cause
COVID-19, an increasing number of breakthrough infec-
tions in vaccinated people occur [55]. However, in many
countries globally, governments are easing the restric-
tions. For instance, since April 2022, wearing a mask
is not mandatory anymore in the public in Germany;
however, at the same time, German politicians strongly
encourage citizens to adhere to protective measures vol-
untarily. Thus, there is a lot of leeway for personal deci-
sions, which might determine the pandemic evolution in
the following winter. It is therefore more important than
ever to understand predictors of voluntary adherence to
COVID-19 protection measures to create effective com-
munication strategies addressing younger target groups.

We developed a theoretical model that combines TPB
with risk perceptions and knowledge. After identifying
the most salient beliefs among adolescents and young
adults in a semi-structured pre-study, we conducted a
large-scale national online survey among 14- to 29-year-
olds. To our knowledge, this is the first TPB-based study
in the context of the pandemic that not only tested the
influence of relevant predictors on younger participants’
intentions to adhere to the protective measures but also
assessed underlying beliefs. The findings demonstrate the
great potential of this procedure.

We found that the willingness to comply with COVID-
19 protection measures depends primarily on three fac-
tors: knowledge, perceived severity, and instrumental
attitude. Specifically, (1) the more adolescents and young
adults knew about the pandemic and respective protec-
tive measures, (2) the more severe they evaluated getting
infected for their health, and (3) the more positively they
evaluated the consequences of COVID-19 protective
measures, the stronger their intention to behave in the
recommended way—with knowledge indirectly affect-
ing compliance through attitude. The findings are in line
with previous research, demonstrating that instrumental
attitudes [30, 34], risk perceptions [31], and knowledge
[43, 44] are essential levers of COVID-19-related health
behavior. Regarding risk perceptions, this article sup-
ports previous findings indicating that perceived severity
is a significantly stronger predictor of compliance behav-
iour than perceived susceptibility (see also 41).

Knowledge gaps mainly concerned widespread miscon-
ceptions. For instance, nearly 40% of the sample assumed
that COVID-19 is “as dangerous as the flu, no more and
no less”— which is still one of the most mentioned anti-
vaxxer-arguments in 2022— to be true. In addition, 56%
believed that the virus was actively created in Chinese
laboratories. The findings highlight the importance of
debunking prominent false information and continuing
to communicate facts about the pandemic.
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People who believe in conspiracy theories and misin-
formation might not be reached with messages address-
ing knowledge anymore. However, not knowledge but
the instrumental attitude was the strongest predictor of
intention to comply, whereby the effect was even stronger
in the group of non-compliers (for similar findings, see
[30, 34]). Thus, messages promoting compliance with
protective measures should strongly focus on positive
adherence outcomes. Existing campaigns often address
the instrumental attitude by highlighting aspects of pro-
tecting vulnerable groups. However, our pre-liminary
study also found beliefs regarding self-protection and
self-presentation salient in adolescents and young adults,
and both beliefs turned out to be important indicators
forming instrumental attitudes. Hence, health communi-
cators could use these findings to keep voluntary compli-
ance in young target groups high.

Furthermore, we found an effect of perceived behav-
ioral control on intention. Because the relevant predic-
tors were mostly related to policy aspects, this raises the
question of whether perceived behavioral control will
remain a relevant predictor in times of re-opening and
regulatory easing. Future studies should investigate this
relationship in more depth.

Subjective norm explained intention only to minimal
extent. This was surprising because based on previous
research (e.g., [27, 33]) we expected that adolescents and
young adults rely strongly on the opinion of others—of
their peers in particular. However, a meta-analysis on the
explanatory power of TPB found that subjective norm is
generally a rather weak predictor of intentions [56, 57],
which was also confirmed in other studies in the context
of the pandemic [13].

The findings of this study highlight the relevance of a
theory- and evidence-based foundation when design-
ing communication strategies for adolescents and
young adults. According to our results, campaign mes-
sages addressing voluntary compliance with COVID-19
protective measures should focus on risk perceptions
(e.g., using fear appeals or loss framing highlighting the
implications of Long Covid). Moreover, we recommend
emphasizing that young people can easily protect them-
selves by adhering to protective measures (e.g., using gain
framing). Lastly, there should be more messages address-
ing the aspect of self-presentation, i.e., being a role model
for others or showing friends and family members that
one takes the pandemic seriously (e.g., using narratives,
testimonials, or normative appeals). In addition, health
information material should continue to debunk wide-
spread misconceptions about COVID-19 (e.g., COVID-
19 is just like the flu). To minimize the risk of boomerang
effects such as psychological reactance, communicators
could combine risk messages with factual information,
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positive messages, and cues to action to increase the per-
ceived threat and simultaneously increase self-efficacy
(e.g., using mixed message framing, [58]).

Findings of the main study should be interpreted in the
light of several limitations. First, the analyses are based
on cross-sectional data, which is why we only report
intentions but not actual behavior. However, studies in
the context of TPB found that intention is a strong pre-
dictor of behavior [59], which also proved to be true for
compliance with COVID-19 protective measures [30].

Second, for methodological and practical reasons, we
decided to use the underlying beliefs as formative indica-
tors of attitudes, subjective norms, and perceived behav-
ior control in our model—instead of the global, directly
measured TPB constructs. To ensure that this decision
was statistically correct, we used the directly measured
variables in a redundancy analysis to evaluate the con-
vergent validity of the formatively measured constructs.
Since all paths became significant and showed T-values
>1.96, they can be deemed valid [53].

Third, the main study took place during the Christ-
mas season, so there is a high chance that more people
than usual did not adhere to the protective measures
(e.g., social distancing) during this time. However, since
the intention to comply with the protective measures
in the time after the current lockdown—and not the
actual behavior—served as a dependent variable, it can
be assumed that the survey period did not affect our
findings.

Fourth, the sample did not represent the German pop-
ulation aged 14 to 29 years because we decided to stratify
the sample to ensure that different groups were equally
represented.

Fifth, the model accounted for 22% of the variance in
intention, which is relatively low (e.g., [22]). Compared to
other TPB studies, we decided not to include past behav-
ior as a direct predictor of intention in the model since
it would not allow for new insights regarding levers of
health behavior change (e.g., in terms of message design)
[60]. Though, past behavior is indirectly displayed in the
multi-group analysis of former compliers vs. non-compli-
ers. By adding past behavior as a direct predictor to the
model, we see a 5.4% increase in the explained variance
(see Supplement Fig. S3).

The last limitation concerns the integration of the
findings from study 1 in study 2: While both studies
addressed adolescents and young adults with different
educational statuses, the relative amount of school stu-
dents was significantly higher in the preliminary study.
However, the overall distributional pattern was similar
in both studies, with school students being represented
the most, followed by university students and employees.
Therefore, we conclude that the assessed beliefs in the
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preliminary study adequately represent the beliefs of the
sample in study 2.

Conclusion

This article highlights the methodological and practical
relevance of examining normative, subjective, and con-
trol beliefs before conducting TPB studies. By investi-
gating the underlying beliefs, health communicators can
more easily tailor their messages to promote voluntary
compliance behavior in young audiences—which is still
crucial given the easing of governmental restrictions
by simultaneously very high infection rates. The find-
ings demonstrate the benefits of using an extended ver-
sion of the TPB as the theoretical foundation of health
campaign planning. Hence, instrumental attitudes, risk
perceptions, and knowledge are the most important
levers of voluntary compliance, among non-compliers
in particular. Regarding attitudes, positive messages
are needed highlighting aspects of self-protection and
self-presentation (e.g., being a role model). Moreover, a
focus should be on educational campaigns to increase
knowledge and enhance informed decision-making.
Lastly, fear appeals, in combination with narratives,
might be an appropriate tool to increase risk percep-
tions; however, we recommend to combine them with
positive messages and cues to action to mitigate unin-
tended boomerang effects.
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