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Abstract

Understanding predictors of adherence to governmental measures to prevent the spread of the
COVID-19 is fundamental to guide health communication. This study examined whether political
stringency and infection rates during the first wave of the pandemic were associated with higher



education students' adherence to COVID-19 government measures in the Nordic countries
(Denmark, Finland, Norway, Iceland, and Sweden) and the United Kingdom.

Both individual- and country-level data were used in present study. An international cross-
sectionalsubsample (n = 10,345) of higher-education students was conducted in May-June 2020 to
collect individual-level information on socio-demographics, study information, living
arrangements, health behaviors, stress, and COVID-19-related concerns, including adherence to
government measures. Country-level data on political stringency from the Oxford COVID-19
Government Response Tracker and national infection rates were added to individual-level data.
Multiple linear regression analyses stratified by country were conducted.

Around 66% of students reported adhering to government meast'res, with the highest adherence
in the UK (73%) followed by Iceland (72%), Denmark (69%), Norway (47%), Finland (64%) and
Sweden (49%). Main predictors for higher adherence were olde - age, being femaleand being
worried about getting infected with COVID-19 (individual-lev z1), an increase in number of days
since lockdown, political stringency, and information about CC'”!0-19 mortality rates (country-
level). However, incidence rate was an inconsistent precd..*a1, which may be explained by
imperfect data quality during the onset of the pandemic.

We conclude that shorter lockdown periods and pr.i7.cal stringency are associated with adherence
to government measures among higher educatinn s..uents at the outset of the COVID-19
pandemic.
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Introduction

The COVID-19 pandemic, which *h : World Health Organization (WHO) declared a pandemic on
March 11, 2020 (Cucinotta > Vanaelli, 2020), presents a challenge to understanding and ensuring
adequate public cooperatio.> and adherence to government measures. Enhanced social control
efforts stirred some conflic.s, especially among the younger population, whose lives were
particularly affected by the pandemic, despite the infection itself not having been as severe among
this cohort (Williamson et al., 2021). Higher-education students across Europe were affected by
congruent higher-education lockdowns, which facilitates cross-country comparisons that can be
used to examine the impact of government measures.

Adherence to government COVID-19 restrictions is important to reduce the spread of the virus. In
democratic societies, government measures like social distancing and self-quarantine cannot be
enforced by coercion. Instead, the public must be persuaded of the importance of complying
(Clark et al., 2020). Political stringency, sufficient information, and infection rates potentially
hinder or facilitate students' adherence to government recommendations.



Political stringency is defined as the strictness of 'lockdown style' policies concerning workplaces,
public events, gatherings, and stay-at-home requirements (Petherick et al., 2021). It is still debated
whether political stringency supports (Chen et al., 2021) or hinders (Lee et al., 2021) population
adherence. A study from US (Lee et al., 2021) showed that policy stringency was negatively
associated with compliance with recommendations; however, a study using data from seven Asian
countries showed that timeline and stringency of political measures supported adherence and
helped to control the outbreak (Chen et al., 2021).

During the first wave of COVID-19, most countries developed fast and firm recommendations
(Hanson et al., 2021; Berg-Beckhoff et al., 2021), which were considered the best option and was
recommended by international public health organizations like the WHO (2020a).There are also
consistent findings showing that trust in and being sufficiently inf.* med by the government and
relevant authorities are the most important predictors of adherr..c=2(>adjadi et al., 2021; Pak et
al., 2021; Gustavsson & Beckmann, 2020, Seale et al., 2020; Al H.<a’, et al., 2020(b); Wright et al.,
2020) and feeling sufficiently informed by them also support adh :rence to government measures
(Gustavsson & Beckmann, 2020). However, besides politica' stringency, less is known whether and
how COVID-19 severity is associated with adherence. Tt e se rerity of the pandemic can be
measured by the 3ncompass or mortality rates. A longitua.~al Swiss study demonstrated that
regions with previously high COVID-19 incidence r7 ce, had stronger adherence to government
recommendations than Switzerland’s general poouiction (Moser et al., 2021).

This study aims to examine whether politic: | st"ingency and current incidence and mortality rates
were associated with adherence to governmen. COVID-19 measures among higher-education
students in the Nordic countries (Denmark, tinland, Iceland, Norway, and Sweden) and the UK. In
particular, we aimed to assess the impuor.aice of societal predictors of adherence, including both
individual- and country-level variablzs, 'ke political stringency, lockdown duration, and the
number of cases and fatalities per day. We selected higher education students because we
expected them to be more critic.' o1 restrictions. The countries were chosen due to the similar
prerequisites for COVID-19 infe *irn (e.g. temperature at time of the interview, socio-political
history, and public health s,ster1) to exclude most other external factors that might bias the
association.

Method:
Student-level data:

This study is part of the larger COVID-19 International Student Wellbeing Study that was collected
in May 2020 (van de Velde et al., 2021). Survey participation was voluntary and anonymous, and
data were protected. The study adhered to European standards for ethical conduct of scientific
studies and was approved by the independent ethic committee for Social Science and Humanities
at the University of Antwerp (Case: SHW_20_38). More detailed information regarding the study
protocol see (van de Velde et al., 2021).

van de Velde et al., 2021). See country-specific information on data collection and variables used
in Supplement A.



Country-level data:

The Oxford Covid-19 Government Response Tracker (OxCGRT) was used to assess country-level
political stringency index, days since lockdown, as well as the incidence and mortality rates.
OxCGRT collects publicly available information on 20 indicators of government responses to
COVID-19 (Hale et al. 2021). Policy stringency index records the strictness of ‘lockdown style’
policies that primarily restrict people’s behavior. The score considers nine different indices about
school and workplace closings, cancelation of public events, restrictions on public gatherings,
public transport closures, stay-at-home requirements, restriction of international movements,
international travel control, and public information campaigns (Petherick, 2021).

The weekly numbers of newly infected cases per 100.000 (incidence rate) and deaths per 100.000
(mortality rate), as well as number of days since lockdown were liti.~d to the survey via the date
when participants completed the questionnaire. A 7-day-incidet ce 1 ate and 7-day-mortality rate
were calculated by dividing theincidence or mortality rate by ..~ pupulation size per 100 000. Due
to variation in daily numbers, the numbers from a week be“o, ~ v ere summed up.

Lockdown duration was measured as number of days siiice "he commencing of government
measures until the date when the students completed the 1uestionnaire. Lockdowns in
educational setting happened between 13-18" Ma.ur .

Statistical analysis:

After combining the data, the political strin_2n .y score for the respective countries varied from
39.8 (Iceland) to 79.6 (the UK), and terti'es with the cut-off points 58 and 65 were created. The
COVID-19 7-day incidence varied from 0 A {, 'aorway) to 75.4 (UK), and the COVID-19 7-day
mortality varied from O (Iceland) to 5.6 ('JK). Duration of lockdown varied from 44 to 123 days, so
tertiles were created with the cut-o:f puints of 64 days and 83 days.

A multiple linear regression mode: ~f country-level data (political stringency, lockdown duration ,
incidence and mortality rates) nrec .cting individual-level data (self-reported adherence to
governmental COVID-19 me as. ves) 4ncompassing all countries was conducted. Beta coefficients
present positive or neguu ‘e, 2lations, and the effects were significant if the 95% Cl excluded zero.
Socio-demographics (gender, age, living situation, income and education) and psychological -
related predictors (academic stress, depressive symptoms, loneliness? COVID-19 related
concerns), were used as confounders. Model assumptions were considered graphically. To ensure
a normal distribution of residuals, it was necessary to square transform the outcome. After
transformation, residual and normal plots showed that normality, linearity, and homogeneity
assumptions held. Academic stress and depressive symptoms were considered numerically, with
an additional square transformed variable, to ensure linear association with the outcome. The
transformation was not necessary for loneliness. We tested for interaction between country-level
variables (days since lockdown, 7-day incidence, 7-day mortality, and political stringency), gender,
and each country. The interaction for gender (only female, male) was not significant for any
outcome, and the interaction between country and lockdown duration was insignificant.
Interaction terms between country and 7-day incidence (p<0.0001), 7-day mortality (p=0.003) and
political stringency (p=0.009) were significant. Therefore, only country-stratified results from the



overall multiple models are presented (Table 4). Statistical analysis was conducted in STATA 9.4.
Finally, collinearity was tested in all models. Excluding squared and interaction terms, all variables
revealed a variance inflation factor far below 5.

Results:

Overall, 10,345 students completed the questionnaire. Socio-demographic distribution by country
are presented in Table 1. Most participants were female (73.4%), 25 years old or younger (43.2%),
and bachelor’s students (55.7%).

Table 1 here

The percentage of students following government measures was high (Table 2). In total, 66% said
they strictly followed governmental measures (lowest Sweden 48.~ %; highest UK 73.0%).
Adherence in countries varied significantly (p<.001). Around half («~.1%) were worried about
getting infected by COVID-19 (highest UK: 66.3%; lowest Denrai.:* .8.0%). High agreement of
feeling informed was seen in Iceland (84.9%), and lowest in L'K (23.4%). The prevalence of
depression and loneliness was similar across the countries, .ith an overall mean of 10.45
(standard deviation (SD)=2.88) for the CES-D depressio: sco e and a mean of 2.91 (SD=2.43) for
the loneliness score. Only small differences in academir sti.<s were observed across countries.

Table 2 here

Figures 1a, 1b, and 1c present time-relevant :ni yrn.tion about 7-day COVID-19 incidence,
mortality, and governmental stringency for "' six countries. Based on incidence data, Iceland had
high incidence numbers at the beginning of the pandemic (March-April 2020), and Sweden had a
later peak in June 2020, which is not re'c -an. for the present analysis (Figure 1a). However, based
on mortality rates, Denmark and Swedei bad a peak in April-May 2020, even though a similar
early-increase in incident rate was .Missn.g (Figure 1b). There were small country-related
differences in political stringencyv; ~owever, stringency scores increased alongside a growing
number of cases in all countries ar Y decreased slowly after the first peak. The UK’s COVID-19
lockdown policy was the stric.ost and Iceland’s the least strict. Norway’s policy was strict during
the first wave but was s_>n (2cad.

Figure 1a-c here

Table 3 presents country-level data on political stringency, incidence and mortality rates. Seven-
day incidence was highest in Sweden with 86.6% with a 7-day incidence above 50 (mean=69.27,
SD=12.33). The lowest 7-day incidence was reported in Norway, with 73.4% with a 7-day incidence
below two mean=1.86, SD=0.25). Additionally, the 7-day mortality was only above one in UK and
Sweden. The strictest political interventions were implemented in the UK (mean=74.4, SD=3.4)
and Denmark (mean=65.4, SD=4.0) followed by Sweden (mean=60.1, SD =1.9), Finland
(mean=56.3, SD=3.2), Norway (mean=50.1, SD=7.5), and Iceland (mean=39.8. SD=0.0),
respectively.

Table 3 here



Congruent multiple linear regression (Table 4), results across countries were as follows: (1)
Lockdown duration was negatively associated with adherence, (2) political stringency was
positively associated with adherence, (3) the 7-day mortality a week before students completed
the questionnaire was positively associated with adherence, (4) All associations between
adherence and 7-day incidence, mortality, and political stringency became insignificant when
lockdown duration was added to models, except for a small estimate for 7-day incidence a week
before in Iceland.

There were considerable cross-country differences regarding the association between adherence
and 7-day incidence. In countries with low incidence (Norway and Iceland) a higher incidence was
associated with decreased adherence. In contrast, in countries with higher incidence (Denmark,
Finland, and the UK, a higher 7-day incidence, was associated wit.* stronger adherence.
Furthermore, everywhere except Denmark, 7-day mortality at th= ay of the survey had weaker
association with adherence than 7-day mortality a week before. Theses differences are supported
by a correlation matrix between all exposure and the outcon e (s ipplementary table B).

The 7-day mortality and political stringency were constant u.'ring the survey period in Iceland (7-
day mortality was 0 and political stringency index was Z 2 thi oughout), and the 7-day mortality in
Norway was 0.04 with very small variation. Thus, both ~.ourvies were dropped from the model
and the correlation analysis. An overall summary cf rzs ilts is presented in Table 5.

Table 4 and 5 here

Discussion

The present study examined whether oc'it'cal stringency and COVID-19 incidence and mortality
rates were associated with higher-c luca.ion students’ adherence to government measures in the
Nordic countries and the UK. Spec.fic attention was paid to societal factors, including country-level
policy indicators about closure stri..gency, lockdown duration, the number of cases and fatalities
per day.

We found that a high perccntage (66%) of students reported that they strongly followed
government measures. Wk~ a looking at political stringency and infection rates at the time of the
survey, the best predictor of adherence was lockdown duration. This result gives additional
support to WHO’s recommendations to keep necessary lockdown periods as short as possible as
this not only decreases the negative impact on individuals, communities, and societies (WHO,
2020 b+c), but might also be associated with stronger adherence. Adherence to governmental
measures was strongest at the beginning of the lockdown period and decreased steadily over
time.

A positive correlation between political stringency and adherence across the countries were
detected, even though COVID-19 measures varied.. These results are inconsistent with Lee and
colleagues (2021) study, where they reported a negative association between stringency and
adherence to mask-wearing and social distancing. However, the authors acknowledged that their
data had substantial variability and that their measure of perceived policy stringency was



influenced by objective risk and political ideology (Lee et al., 2021). Also, the US study was based
on perceived political stringency, which might be confounded by political ideology, whereas our
results were based on objective stringency scores(Hale et al. 2021). Furthermore, our study did
not examine mask-wearing or social distancing but self-reported adherence to government
measures. On the other hand, our study supports the findings from Asian countries regarding the
importance of stringent political activities to control the outbreak (Chen et al., 2021). Finally, a
cross-country comparison between the US, Kuwait, and South Korea showed that perception of
government response efforts was positively associated with recommended adherence to
regulations (Al Hasan et al., 2020(a)). This association was most pronounced for South Korea and
less so for Kuwait and the US. Al Hasan and colleagues argued that in South Korea, the population
is more willing to follow government guidelines during national crises, whereas in US and Kuwait,
the public valued social freedom, and may have lacked information :~wards government
measures. Further research is warranted, to focus on the effect of s ycial values but also the
political orientation of the government.

When the variable lockdown duration was included in the .nodel, the association between political
stringency and adherence was no longer significant (Takie »". This was expected since an increase
in number of days since lockdown was strongly correlateu wvith political stringency in most
countries, except Sweden. Both variables essential'y » 1easured the same phenomenon. Strict
measures make sense when infection rates are a’ar. ~i*.g, and recommendations can be eased
when an infection wave is over.

Students in Sweden had the lowest willingnes. to adhere to government measures even though
the strength of the association between political stringency and adherence was similar to other
countries. Also, political stringency did nc. rary between countries, even though we expected
differences — particularly in Sweden u. e «v widespread media coverage of their less strict
government measures to prevent the spread of COVID-19(Pickett, 2021). Due to the cross-
sectional nature of the data, we ~ai.not rule out specific explanations for the low willingness to
comply with recommendation. in ¢ weden. It is possible that the measure of stringency did not
capture all the nuances of ciffes 2nt national contexts and the ways recommendations were made.

Our analysis yielded inconsi.*ent results regarding the association between incidence rates and
adherence across the countries (see table 5). One potential explanation is that, the incidence rates
were not sufficiently measured and recorded to present an accurate picture of the severity of the
pandemic in the population, particularly at the beginning of the pandemic. Therefore, information
about the 7-day mortality rate was a better predictor of students’ adherence in all participating
countries. To our knowledge, the only other study investigating the relation between incidence
rate and adherence is from Switzerland, indicating that adherence is higher in regions with
previously higher incidence (Moser et al., 2021). Our findings support this result.. However, our
findings demonstrate that there was no clear linear association between the incidence rate and
adherence. The association may also have depended on country-specific situations, e.g., quality of
incidence data and form of data collection, media campaign or the overall duration of the ‘wave’
and therefore further research is warranted.



Mortality rates predicted adherence better than incidence rates (Table 4). Our data do not allow
us to disentangle whether adherence is better predicted by 7-day mortality rates on the day of
data collection or a week before. However, the Swiss study from Moser et al., 2021 showed that
higher incidence rates in an area were associated with better adherence at a later date. Further
research is necessary to clarify the association between the overall trend in mortality rates and
adherence, as differences in communication and knowledge between the countries are to be
expected. Particularly for health communication, it would be worthwhile to shed more light on the
association between the actual incidence and mortality rates and adequate information regarding
the spread of the virus, and how this predicts adherence to government measures.

Overall, predictors of adherence to government measures are difficult to identify. Our model only
explains 10% of the variation in adherence, which is consistent wi.*. other studies reported by
Margraf (2020) (9 %) and Al Hasan (2020b) (18 %). The most con.i.*en: predictors of strong
adherence in all six countries were being a woman and older age ‘d~ta not shown). Lockdown
duration, political stringency, 7-day incidence, and mortality -ate . only explain a small part (5% or
less) of the variation in governmental adherence. Furthern, ~re, worries about getting infected by
the virus were associated with stronger adherence, whist e."periencing depressive symptoms or
academic stress were associated with weaker adherenc?. . “ese results are consistent with most
studies (Hills et al., 2021; Muto et al., 2020 (a+b); £ F.asan et al., 2020(a+b); Coroiu et al., 2020;
Margraf et al., 2020).

The study’s main limitation is the cross-sec’ ‘on~.l design, that does not allow to investigate causal
relations. Therefore, it is unlear, whether string ~nt policy leads to a more compliant population
behavior, or whether stringent policy is im\.'amented only when the government believes the
population will comply. Furthermore, tar. r =sults are limited by the small variation in the
stringency data and the fact that we o1.'v considered the first wave of COVID-19. Another
limitation is low response rates, w.nici. differ between countries (10-18%) and may cause response
rate bias. However, these respot.-e 1ates are common in online surveys (Couper, 2007). An
additional sensitivity analysis cun<.dering early response as a confounder showed that the
association between lockdcwn (luration and adherence was even stronger. Women are
overrepresented in this sur. 2y compared with women in tertiary education in the corresponding
countries (Eurostat, 2020; ,upplementary table A). One of the main reason is a higher number of
participants were from humanity and health science studies, which attract more female students.
Additionally, women tend to participate more in surveys than men (Hermans et al. 2022).
However, we believe, that overrepresentation of women does not distort the results as gender
stratified analysis revealed similar results; no interaction was present.

The strengths of this study are that the analysis is based on a very large sample, which can provide
more accurate mean values and a smaller margin of error. Furthermore, the timing of data
collection was ideal. Our survey was implemented during the first re-opening phase, when public
support for COVID-19 measures started to erode.

Conclusion



This cross-sectional study on higher education students’ adherence to COVID-19 government
measures in the Nordic countries and the UK showed that political stringency, lockdown duration,
and 7-day mortality rate were important and consistent predictors of adherence to COVID-19
measures implemented by governments. Denmark, Finland and UK are countries with stringent
patterns, where high incidence-, mortality-rates and political stringency was associated with
increased adherence to governmental measures. The 7-day incidence rate did not predict
adherence in countries where the incidence rate was low, like Iceland and Norway. However,
results in Sweden were inconclusive. It can be concluded that shorter lockdowns and high political
stringency increased adherence to COVID-19 measures implemented by governments during the
first wave of the pandemic in May 2020.
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Table 1: Description of the study population, overall and by Denmark, Finland, Iceland, Norway, Sweden and UK based on the student-specific data,

Overall Denmark Finland Iceland Norway Sweden UK
n % n % n % n % n % n % n %
Overall n 10345 100.0 2281 100.0 1064 100.0 491 100.0 3210 100.0 1274 100.0 2025 100.0
Gender
Men 2682 259 480 21.0 217 204 99 202 1019 311 434 341 433 214
Women 7590 734 1786 783 832 788 387 678 2176 678 832 653 1577 77.9
Other 73 0.7 15 0.7 15 1.4 5 1.0 15 0.5 8 0.6 15 0.7
Age

<=21 2330 225 263 115 199 187 63 128 600 187 286 225 CI1 454
22-24 3068 207 857 376 329 309 95 194 1010 315 353 277 424 209
25-30 2796 270 851 373 283 266 150 306 839 261 375 2.4 . 5 147
>30 2151 208 310 136 253 238 183 373 761 237 260 204 384 19.0
Relationship
Single 4682 45.3 791 34.7 413 38.8 170 34.6 1801 56.1 5.7 46.1 920 454
Notsingle 5663 54.7 1490 653 651 612 321 654 1509 /s> 681 53.9 1105 547
Study program
Bachelor’s student 5757 55.7 1064 46.7 726 68.2 291 59.3 172z} 53./ 520 41.4 1424 703
Master’s student 3372 32.6 1026 450 318 300 162 33.0 'Z/3 334 423 332 370 183
PhD student 493 48 160 7.0 15 14 29 N9 32 4.1 90 7.1 67 3.3
Other or unknown 723 7.0 31 14 5 0.5 9 1.~ 281 8.8 233 183 164 8.1
Study field
Education 1302 12.6 12 0.5 66 62 5 11.6 771  24.0 85 6.7 311 154
Humanities and arts 1077 104 177 78 247 °3.° 56 114 130 41 143 11.2 324 16.0
Social science 2078 20.1 344 151 225 2.2 149 304 369 146 346 272 545 26.9
Science 973 94 117 5" 10 29 61 124 332 103 251 197 107 53
Engineering 935 9.0 6 03 '03 9.7 26 53 537 167 130 102 133 6.6
Health 3586 347 1489 653 255 240 116 237 936 29.2 271 213 519 256
Other 394 3.8 136 6.0 63 59 26 5.3 35 1.1 48 3.8 86 4.3
Living situation
With parents 1486 144 130 5.7 45 42 128 261 332 103 99 78 752 371
Studenthall 1826 17.7 315 13.8 68 6.4 68 139 618 193 410 322 347 171
With others 3480 33.6 1313 576 342 321 69 141 1113 347 212 166 431 213
Alone 1640 159 449 19.7 413 38.8 37 75 247 77 287 225 207 10.2
Other 1913 185 74 32 196 184 189 385 900 280 266 209 288 14.2
Parental education level
Low 679 6.6 133 5.8 52 49 60 122 201 6.3 56 44 177 8.7
Medium 2410 233 245 107 388 365 137 279 627 195 251 197 762 37.6
High 7256 70.1 1903 834 624 586 294 599 2382 742 967 759 1086 53.6




Table 2: Description of COVID-19 related information and mental health, overall and by Denmark, Finland, Iceland, Norway, Sweden and UK based on
the student-specific data.

Overall Denmark Finland Iceland Norway Sweden UK
n % n % n % n % n % n % n %
Overall n 10345 100.0 2281 100.0 1064 100.0 491 100.0 3210 100.0 1274 100.0 2025 100.0
Adherence to governmental recommendations
Low 410 4.0 61 2.7 29 2.7 14 2.9 67 2.1 98 7.7 141 7.0
Medium 3090 299 660 28.9 351  33.0 125 255 994  30.1 554 .35 406  20.0

Strong 6844 66.1 1560 68.9 684 64.3 352 717 2148  66.9 622 186.3 1478 73.0
Concern about infection

Not at all 5381 52.0 1493 655 472 444 245 499 1898 59." 642 504 631 31.2
Medium 3391 32.8 596 26.1 412 387 171 348 1012 5.5 426 334 774 382

High 1375 13.3 134 5.9 165 155 66 134 276 8.t 165 13.0 569 28.1

Already infected 198 1.9 58 2.5 15 1.4 9 1.8 24 L /5 41 3.2 51 25

Feeling informed by the government on time
Agree 6082 58.8 1870 82.0 758 71.2 417 8- 9 coll 628 546  42.9 474 234
Neither/nor 1599 155 232 10.2 146  13.7 55 1.2 594 185 289 227 283 14.0
Disagree 2664  25.7 179 7.8 160 15.0 19 3.9 599 18.7 439 344 1268 62.6

Mean SD Mean SD Mean €N Mucn SD Mean  SD  Mean SD Mean SD

Mental health
Depression 1049 2.88 1032 270 1072 2.3 938 257 1010 278 1025 284 1157 296
Academic stress 8.48 3.81 8.29 3.69 76t 3.84 8.32 3.97 839 3.82 7.70 3.78 9.80 3.56
Loneliness 291 243 285 2.2 220 249 232 214 249 224 292 240 3.72 2.68




Table 3: Description of COVID-19 related infection and political stringency scoring related to the date when questionnaire was filled in Denmark,
Finland, Iceland, Norway, Sweden and UK in the year 2020.

Overall Denmark Finland Iceland Norway Sweden UK
n % n % n % n % n % n % n %
Overall n 10345 100.0 2281 100.0 1064 100.0 491 100.0 3210 100.0 1274 100.0 2025 100.0

Lockdown duration
Ist tertile** 3657 354 1035 454 718 675 0 0.0 0 0.0 0 0.0 1€ 940
2nd tertile** 3434 332 1190 522 346 325 0 0.0 1595 49.7 182 143 12 6.0
3rd tertile** 3254 315 56 2.5 0 0.0 491 100.0 1615 50.3 1092 85.7 0 0.0
7-day-incidence #
7-day incidence >50 1103  10.6 0 0.0 0 0.0 0 0.0 0 0.0 1102 4.6 0 0.0
7-day incidence 30-50 1304 12.6 0 0.0 0 0.0 0 0.0 0 00 <« 134 1133 56.0
7-day incidence 5-30 4335 419 2272 996 991 93.1 180 36.7 0 0.0 0.0 892 440
7-day incidence 2-5 987 9.5 9 0.4 73 69 50 102 855 7 0 0.0 0 0.0
7-day incidence >2 2616  25.3 0 0.0 0 0.0 261 532 2358 T3/ ] 0.0 0 0.0
7-day-mortality #
7-day-mortality <1 7046 68.11 2281 100.0 1064 100.0 491 100.c <210 100.0 0 0.0 0 0.0
7-day mortality >1 3299 31.89 0 0.0 0 0.0 0 0.0 0 0.0 1274 100.0 2025 100.0
Political stringency
Ist tertile** 4323  41.8 0 00 662 585 491 .°0.0 3210 100.0 0 0.0 0 0.0
2nd tertile** 2585 250 869 381 442 410 0 0.0 0 0.0 1274 100.0 0 0.0
3rd tertile** 3437 332 1412 61.9 0 120 0 0.0 0 0.0 0 0.0 2025 100.0

o

* Results are presented overall and for each country sep retely based on Oxford COVID-19 Governmental Response Tracker.
** Tertiles separate numerical variable into a ~aeor.rical variable using the distribution of the underlying variable.

# Seven-day incidence and seven-day mortanwy sums up the incidence and mortality numbers of the last seven days divided by the number of the
underlying population.



Table
implemented in Denmark, Finland, Iceland, Norway, Sweden, and UK (bold numbers are significant).

Denmark Finland Iceland Norway Sweden UK
Beta  95% ClI Beta ~ 95% CI Beta  95% CI Beta  95% ClI Beta 95%Cl Beta 95%Cl

Lockdown duration (LD)*
Single model* -0.22 -0.35;-0.09 -055 -091;-0.18 -0.32 -0.61;-0.03 -0.19 -0.33;-0.04 -0.13 -0.30;0.04 -0.33 -0.51;-0.15
Adjusted model” -0.20 -0.33;-0.75 -0.50 -0.86;-0.14 -0.42 -0.70;-0.13 -0.22 -0.36;-0.08 -0.13 -0.30;0.03 -0.29 -0.47;-0.11
7-day incidence
At the day of the survey
Single model* 036  0.09;063 113 043;184 -023 -160;114 -037 -3.87;3.13 -0.07 -0.18;0.04 035 0.16;0.55
Adjusted model” 0.35 0.07;0.62 1.03 0.35;1.73 -057 -192;0.77 -0.81 -426;262 -0C7 -0.18;0.04 0.31 0.11;0.51
Additional adjusted for LD% -020 -056;0.15 0.54 -0.18;1.26 -0.20 -1.54;1.15 -0.07 -353;3-37 "N9 -0.04;0.22 0.02 -0.20;0.25
7-day incidence
A week before
Single model*  0.39 0.14;0.63 0.60 -0.33;154 -243 -3.97,090 247 N9, 52 -011 -0.24;0.02 0.31 0.14;0.47
Adjusted model”  0.36 0.11;0.60 0.61 -0.31;1.52 -275 -4.26;-1.25 299 -0.5°c32 -012 -0.24;0.01 0.27 0.11;041
Additional adjusted for LD% -0.11 -0.49;0.27 0.0 -0.87;1.07 -1.77 -3.40;-0.15 -N82 -'52;3.28 0.06 -0.11;0.22 0.05 -0.16;0.29
7-day mortality®

At the day of the survey
Single model* 0.74  0.24;125 098 -0.28;2.25 -- -- 0.19 -0.04;042 0.28 0.14;0.42
Adjusted model” 073  0.23;1.23 104 -0.20;2.28 0.21 -0.01;0.44 025 0.11;0.38
Additional adjusted for LD® 0.16 -051;0.84 054 -0.76;1.85 0.01 -0.29;0.28 0.12 -0.05;0.29

7-day mortality®
A week before

Single model*  0.34 0.07;0.62 1.57 0.3 278 -- -- 0.32 0.06;0.67 0.20 0.10;0.30
Adjusted model” 0.31 0.05;058 134 L 16; 252 0.33 0.08;0.58 0.17 0.08;0.27
Additional adjusted for LD% -020 -059;0.18 5. -).7Z;1.79 -0.03 -0.34;0.29 0.04 -0.08;0.15
Political stringency
Single model*  0.42 0.25;0.68 C°57 0.19;1.15 -- 0.15 0.03;0.27 059 -0.12;1.29 0.63 0.30;0.51
Adjusted model”  0.40 0.14;0.66 0.55 0.08; 1.02 0.17 0.05;0.29 059 -0.10;1.29 0.57 0.25;0.89
Additional adjusted for LD% -000 -0.37;0.37 0.35 -0.14;0.83 0.01 -0.14;0.83 -0.25 -1.14;064 0.27 -0.11;0.64

*All single models are adjusted for age and sex

*All adjusted models are further adjusted for being single, education of parents, study field, study program, living situation, depression, academic stress,
loneliness, being worried about infection, feeling informed from the government on time

& Adjusted for all variables mentioned before and additional adjusted for days since lockdown (DSL).

® Seven-day mortality is multiplied with 10 to facilitate interpretation. The estimate can therefore be interpreted as an 0.1 increase in mortality. This was done as
most mortality numbers in the survey were below 1 per 7 day
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Figure 1: Timeline of 7-day incidence per 100.000 inhabitants (1a) 7-day mortality per 100.000
inhabitants (1b) and political stringency (1c) during the first wave of COVID 19- infection, based on
Oxford COVID-19 Governmental Response Tracker for Denmark, Finland, Iceland, Norway,
Sweden, and UK in 2020.

Table 5: Summary of findings

Denmark Finland UK Iceland Norway Sweden Summary

Lockdown -1 -1 -1 -1 -1 -1 Negative
duration association
7- day +! +! +! - - = Mixed
incidence results
At the day
of the
survey
7-day +! + +! -1 + - Mixed
incidence results
A week
before
7- day +! + +! re ne + Positive
mortality association
At the day
of the
survey
7-day +! +! +! ne ne +! Positive
mortality association
A week
before
Political +! +! +! ne +! +! Positive
stringency association

Denmark, Finland and UK <-e countries Iceland and Norway are Unclear

with stringent patter-s, . *here high countries with low asso-

incidence and mor*ality .nd stringency incidence and mortality ciations

is associated wit!...*ah iollowing where associations are

government ! m ~asi res unclear

+: positive association, -: nega.’'ve association, !: significant association, ne: not estimated



Supplement A: In-depth information about the survey

Supplementary Table A: time frame and methods in Denmark, Finland, Iceland, Norway, Sweden,

and UK
End of
Country Start of survey survey Response rate n Area Women*
Universities and
USD-health: University colleges in
17.8% UCPH: Southern part of
10.2% Denmark, mainly USD*
Denmark 13/05 08/06 Other: n.n. 2959 and UZPH** 78,3%/ 56,6%
27 hig=r cducation
insti. ite« out of a total
¢ 3%. Highest response
ratc (rom Eastern
Finland 11/05 27/05 - 15Fu Fu.land 78.8%/ 53.1%
university of Akureyri,
University of Iceland, 67.8%/
Iceland 23/06 30/06 192 52.0%
OsloMe*.. At out Oslo Metropolitan
10% o. *otal University, Norwegian
ponulation. University of Science
NTMU. 14.6% of and Technology
Norway 27/05 25/06 randrisample 3210 67.8%/ 58.0%
Sweden 27/05 26/06 1780 Uppsala University, 65.3%/ 60.1%
Bishop Grosseteste
University Birmingham
UK 11/05 0_-/06 3242 City University 77.0%/ 56.8%

USD: University of Souther.. Denmark; UCPH: University of Copenhagen department of Public
health; OsolMet: Oslo Metropolitan university, NTMU: Nowegian University of Science and

Technology

*under women the prevalences of women in the survey and the prevalence of women in tertiar
education in the corresponding country is presented to visualize difference between realized and

expected distribution.

Variable selection for the present analysis:

The dependent variable, self-reported adherence to government COVID-19 measures, was
assessed with the question, "To what degree do you adhere to the COVID-19 measures that are



currently implemented by the government?" Responses were coded on a ten-point scale from
"absolutely not" to "very strictly". For descriptive analysis, the cut-off point for students who
follow governmental COVID-19 recommendations was set at 8 and above to explain strong
adherence and 3 and below to explain weak adherence; for linear regression data were used
numerically.

Socio-demographic characteristics included gender (men, women, and others), age (< 21, 22-24,
25-30, and >30), relationship status (being single or not), being born in the country where the
survey was administered, current educational program (bachelor, master, and Ph.D.), satisfaction
with income, living arrangement (together with parents, student hall accommodation, with others,
accommodation alone, and other) and parents' highest education categorized as low, middle, and
high.

Concerns over getting infected by COVID-19 was measured with the question, "How worried are
you to get infected by COVID-19?". Responses were coded intz O .. 3 points as "not concerned", 4
to 7 points "partly concerned", 8 and more as "highly concer =d". Students who reported having
been infected by COVID-19 were treated as an extra cateco,

Personal connection to an infected person was assessea ' che question: "Do you know anyone in
your personal network who was or currently is infer*~u with COVID-19?" and was coded as a
binary (yes, no) variable.

Feeling informed by the government was mr.as\ reu with the statement: "The government
provided information concerning the COVID-:"1 outbreak on time, which was assessed with a five-

point Likert scale and was coded into thic= categories: "agree", "neither/nor", and "disagree".

Feelings of depression were measured o, 1'.2 eight-item version of the Center for Epidemiological
Studies Depression Scale (CES-D sca'c, rai, de Velde et al., 2009). The scale has been validated by
studies of adolescents and young sau'ts and shows reliable results (Radloff, 1991). Respondents
were asked to indicate how much ¢ ¢ the time during the past week they felt depressed, that
everything they did was an eff~rt, \11at their sleep was restless, happy, lonely, they enjoyed life,
sad, and that they could no*. ge* going. The scale uses a four-point Likert-scale (in all 8 question
provide a range 0-24), v...h 1.izher scores indicating a higher frequency and intensity of depressive

-

symptoms (Cronbach's Alph: = 0.88).

For loneliness, the answer categories of three items ("felt lonely, lacked companionship, and felt
isolated from others") were used which was shown to have good convergent and discriminant
valitidy (Hughes et al., 2004). Cronbach's Alpha in the present analysis was 0.83. A higher score
indicates more loneliness (range 0-9).

Academic stress was derived from a five-point Likert scale via agreement to the following four
statements: "my university workload has significantly increased since outbreak", "l know less
about what is expected of me in the different courses since outbreak", “I am concerned that | will
not be able to successfully complete the academic year due to the outbreak”, and “The change in
teaching methods has caused stress” (Cronbach’s Alpha = 0.74). A higher score indicates the
presence of more academic stress.



Supplementary Table B: Correlation matrix with exposure (days since lock down, 7-day incidence,
7day mortality, and governant recommendation) and sqared outcome (following governmental
measures) for stratified for Denmark, Finland, Iceland, Norway, Sweden and UK and together.

n Goverment Days since 7-days 7-day
recommendation lock down incidence mortality
Days since lock
down
Denmark 2281 -0.08**
Finland 1064 -0.12%*
Iceland 491 -0.11*
Norway 3209 -0.03
Sweden 1274 -0.03
UK 2025 -0.07*
Overall 10344 -0.12%** N
7-day incidence
Denmark 2281 0.06* L. AgHx*
Finland 1064 0.13*** -0 95%**
Iceland 491 -0.01 C 30%**
Norway 3209 0.01 0.11%**
Sweden 1274 -0.03 0.94***
UK 2025 0.07* -0.99%***
Overall 10344 -0.09* * 0.02*
7-day mortality
Denmark 2281 0.n7~ " -0.83*** 0.92%**
Finland 1064 3.7 -0.84 0.69***
Iceland 491
Norway 3209 . . .
Sweden 1274 0.03 -0.94*** -0.84%*x*
UK 2025 0.08** -0.98%*** 0.98***
Overall 10344 0.04** -0.52%** 0.65%**
Governmental
stringecy
Denmark 2281 0.08* -0.92* 0.81* 0.75%*
Finland 1064 0.12* -0.71* 0.77* 0.30*
Iceland 491
Norway 3209 . . . .
Sweden 1274 0.04 -0.95%** -0.97%** 0.87***
UK 2025 0.07 -0.80*** 0.80*** 0.86***
Overall 10344 0.07*** -0.83*** 0.37*** 0.71***

Significance: * < 0.05; **< 0.001; ***<0.0001



Highlights

e In Nordic countries and UK, 66% of students reported adhering to government measures
during the first wave of COVID-19.

e Main predictors for adherence were age, sex and being worried about getting infected with
COVID-19.

e Incidence rate of COVID-19 was an inconsistent predictor for adherence to governmental
measures.

e Lockdown periods and political stringency are associated with adherence to government
measures among students.





