
16 Journal of HealtH InequalItIes 2023 / Volume 9 / Issue 1, June

Original paper J Health Inequal 2023; 9 (1): 16–28

Submitted: 15.11.2022; accepted: 08.12.2022

Behavioural precautions to avoid transmission  
of the COViD-19 virus – low educated groups  
are not always lagging behind 

Leif Edvard Aarø1, Tony Leino1, Øystein Vedaa1, Marit Knapstad1, Jens Christoffer Skogen1,2,3,  
Thomas Nilsen4, Mats Svalebjørg1, Knut-Inge Klepp5

1Department of Health Promotion, Norwegian Institute of Public Health, Bergen, Norway  
2Department of Public Health, University of Stavanger, Norway 
3Alcohol & Drug Research Western Norway, Stavanger University Hospital, Norway 
4Department of Mental Health and Suicide, Norwegian Institute of Public Health, Oslo, Norway 
5Division of Mental and Physical Health, Norwegian Institute of Public Health, Oslo, Norway

AbstrAct 
Introduction: According to the ‘diffusion of innovations’ model, innovations do not spread randomly in 
a population, but follow specific patterns. Changes in health behaviours tend to start among high status 
groups. The purpose of the present study is to describe dimensions of coronavirus-related behaviour and 
their relationship with level of education at a relatively early stage of the COVID-19 pandemic. 
Material and methods: Data collections (internet-based) took place among adults (18+) in two Norwe-
gian counties, Oslo and Vestland, in November and December 2020 (N = 15,071). The response rates 
were 39.8% (Oslo) and 37.3% (Vestland). Data were analysed with principal components analysis, con-
struction of unweighted meanscores, and generalized linear models. 
Results: Five behavioural dimensions (two single items out of 23 not included) were identified: Hygiene, 
Hygiene when hands are dirty, Avoiding meeting others, Keeping distance from others, and Wearing 
a protective face mask. Analyses with meanscores as outcome variables revealed that only one of the 
five dimensions, in addition to the single item Stay at home if ill (men only), was positively related to 
level of education, namely Wearing a protective face mask. There was no significant difference between 
educational groups with regard to Hygiene when hands are dirty and Keeping distance from others. On 
Hygiene, Avoiding meeting others (men only), and Avoided public transport (single item) scores were 
inversely related to level of education. 
Conclusions: Behavioural precautions to avoid transmission of COVID-19 do not follow the general 
tendency for positive health behaviours to be most rapidly adopted by well-educated groups. On four of 
five behavioural components, this association is either close to zero or reversed. In addition to high levels 
of trust in authorities in Norway, there are characteristics of the COVID-19 health education campaign 
which might explain why: Continuous and intense mass media coverage, use of multiple communication 
channels, strength of appeals, and high communicator credibility. 
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IntroductIon 
When COVID-19 started spreading in Norway in 

early 2020, the government, with strong support from 
the Directorate of Health and the Norwegian Institute of 
Public Health, launched the most comprehensive health 
education effort ever seen in Norway. Information about 
spread of the virus and precautions that needed to be 
taken were communicated continuously, in all possi-
ble media channels and with heavy appeal over several 
months. There were no obvious and visible disagree-
ments among the central level communicators. From 
a health education research perspective it is interesting 
to examine the compliance with the recommendations 
advocated and its relationship with demographic factors. 
Knowledge about differences in compliance across pop-
ulation segments and insights into processes determin-
ing compliance are important for our ability to cope with 
future pandemics and health crises. 

A  series of data collections on COVID-19-related 
behaviour were carried out by the Norwegian Institute 
of Public Health. The present paper is based on a data 
collection which took place in two Norwegian counties 
in November and December 2020. The purpose is to 
examine the association between level of education and 
behavioural precautions to avoid transmission of the 
COVID-19 virus among the adult population. 

Studies have generally confirmed that there is 
a strong and mostly consistent association between level 
of education and health-related behaviour. A  series of 
reports from large-scale data collections in Norwegian 
counties have demonstrated that this is indeed the case. 
Higher levels of education are associated with healthier 
eating, more physical activity, and less smoking. There 
are two main exceptions. Sedentary behaviour (number 
of inactive hours per day) is more widespread among 
the well-educated, and so are moderate levels of alcohol 
intake [1]. 

Associations between indicators of socioeconom-
ic status, such as level of education, and health-related 
behaviour are generally in line with a  well-established 
model for how innovations spread in populations [2]. 
Higher status and well-educated groups tend to change 
first and take the roles of “pioneers”, “innovators”, and 
“early majority”. High education has not always been 
associated with healthy behaviour. Cigarette smoking, 
probably more researched from a  diffusion of inno-
vations perspective than any other health-related 
behaviour, started in highly educated population seg-
ments. But, when smoking education and control pro-
grammes emerged, well-educated groups were the first 
ones to quit [3]. 

There are a  few studies which have reported on 
the relationship between level of education and 
COVID-19-related behaviour. In a study from Pakistan, 
Balkhi and associates found no significant differenc-
es between educational groups on a number of social 

distancing and hygiene outcomes. There was only one 
exception. Avoiding or reducing use of healthcare facili-
ties was significantly and slightly more common among 
those with the highest educational level (graduates) [4]. 
In a study from Latvia, Šuriņa and associates did not find 
a significant association between level of education and 
a sum score based on items covering social distancing 
and hygiene [5]. In a German sample, Hoenig and Wenz 
found significant differences between groups defined by 
level of education in the expected direction for four out 
of six COVID-19-related behaviours (avoided crowded 
places, kept distance from others, reduced social contacts, 
washed hands), but differences were small [6]. In a study 
carried out among young adults in Switzerland, non- 
compliance with hygienic recommendations was found 
to be highest among those with the highest level of edu-
cation [7]. Given the modest evidence base and potential 
public health relevance, further studies are needed. 

The purpose of the present study is to describe 
dimensions of COVID-19-related behaviour and the 
relationship of these behaviours with level of education 
at a  relatively early stage of the COVID-19 pandemic 
(November-December 2020). Associations between the 
dimensions of coronavirus-related behaviour and gen-
der and age will also be described. 

MAterIAl And Methods 
sample anD Data COlleCtiOn
Data were collected between the 18th of November 

and the 4th of December 2020 in two Norwegian coun-
ties, Oslo and Vestland. The data collection occurred at 
the beginning of the second infection wave in Norway. 
In response to the wave, the government had recent-
ly (5th of October) reintroduced stricter nation-wide 
infection control measures, after a period of a relative-
ly low level of restrictions. The Norwegian Institute of 
Public Health was responsible for the data collection, 
conducted in agreement with and funded by the coun-
ty authorities. Representative samples were drawn from 
the population registry. The Common Contact Regis-
ter was used to obtain electronic contact information 
(e-mail/SMS) and exclude those who had not allowed 
their contact information to be used in for instance sur-
veys. Individuals with no electronic contact information 
available were also excluded. After two reminders the 
response rates were 39.8% in Oslo and 37.3% in Vestland  
(N = 15,071). 

Data collections were carried out among adults 
(18 years +) only and based on informed consent from 
study participants. Ethical approval was provided by the 
Regional Committee for Medical and Health Research 
Ethics, Northern Norway (Project 458542).

instruments
In this paper, 23 items on COVID-19-related precau-

tion behaviour were used.
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During the last two weeks I have washed my hands 
or used hand disinfection fluids…

1. …before preparing or eating food; 
2. …after visiting the toilet (including changing dia-

pers); 
3. …when my hands are visibly dirty; 
4. …after contact with body fluids (for instance after 

blowing my nose); 
5. …after contact with animals; 
6. …when I  arrive in the workplace/kindergarten/

school; 
7. …after having touched surfaces in crowded places 

including the workplace/kindergarten/school; 
8. …before putting on or after removing a face mask; 
9. I have been coughing or sneezing in a paper hand-

kerchief or elbow hook; 
10. I have as much as possible avoided touching my face 

when among other people; 
11. I have kept at least one meter distance to other peo-

ple (other than those close to me); 
12. I have avoided handshaking or hugging other people 

(other than those close to me); 
13. I have avoided crowded places during leisure time; 
14. I have avoided going to the supermarket; 
15. I have been to the supermarket only at times when 

there are few other customers there; 
16. I have avoided public transport; 
17. I have avoided meeting friends during leisure time; 
18. I have avoided visiting others or having other people 

visiting me; 
19. I have avoided meeting family members that I don’t 

live with; 
20. I  stay at home when I  feel ill (including with low  

levels of symptoms). 
I have used a face mask when I… 
21. …have not been able to keep at least one meter dis-

tance from others, such as when travelling by collec-
tive transport; 

22. …have been indoors in public places (stores, malls) 
where it has been impossible to keep others at least at 
one meter distance; 

23. I have tried to keep at least one meter distance to oth-
er people, even when I have used a face mask. 
Response options were ”Yes, always”, “Mostly”, “Some-

times”, “Almost never”, and “No”. In analyses of dimen-
sionality and for the purpose of producing meanscores, 
the categories were coded from 0 (zero) for “No” to 5  
for Yes, always”. For the purpose of presenting distri-
butions, three response categories, “Seldom”, “Almost 
never”, and “No” were collapsed into one category. 

A  simple question on gender only presented two 
response alternatives, “man” and “woman”. An age vari-
able was grouped into the following categories: 18-29, 
30-39, 40-49, 50-59, 60-69, and 70+. A question on the 
highest completed education presented four response 
alternatives: (i) Primary school, Secondary school, Folk 

high school, (ii) Vocational education, High school, at 
least 3 years (iii) College or university less than 4 years, 
(iv) College or university, 4 years or more. 

Data analyses 
Statistical data analysis was done with percentage 

distributions, principal components analysis (pairwise 
deletion of cases and oblique rotation) and general linear 
modelling (GLM) in SPSS version 27. 

results 
The proportion of women in the sample was 56.2%. 

The mean age was 46.7 and standard deviation 15.4 
years. Percentage distributions of COVID-19-related 
behaviour are shown in Table 1. The proportion who 
“Always” take a  specific precaution varies widely, from 
93.3% to 1.5%. 

Component loadings from the principal compo-
nents analysis of the whole set of behavioural variables 
are shown in Table 2. For the most part, only loadings 
as high as 0.40 or larger are shown. When a variable had 
no loadings as high as 0.40, the largest loading is shown. 
It seems reasonable, and consistent with the eigenval-
ue criterion, to distinguish between five components:  
(i) Hygiene, (ii) Hygiene when hands are dirty, (iii) Avoid-
ing meeting people, (iv) Keeping distance and avoiding 
crowded places, and (v) Wearing a face mask. One vari-
able did not load sufficiently high on any of the factors: 
“I  stay home when I  feel ill (including with low levels 
of symptoms)”. Another single variable contributed to 
reducing the alpha value considerably when included 
in the “Keeping distance” scale namely: “I have avoided 
public transport”. Meanscores (sum scores divided by 
number of items) were constructed for each component.  
The two items that were not included in any of the 
meanscores were analysed as single items. Descriptives 
for the meanscores are shown in Table 3. 

An overview of scales with Cronbach a values is 
shown in Table 3. For three of the scales, Hygiene, 
Avoiding others, and Wearing face masks, a values were 
adequate (0.76, 0.74, 0.72, respectively). For two scales, 
Hygiene when hands are dirty and Wearing a face mask, 
a values were below recommended levels (0.58 and 0.56, 
respectively). 

The five meanscores as well as the two single items 
were analysed against gender with adjustments for age 
group. Women scored significantly higher than men on 
Hygiene (Cohen’s d = 0.44), Hygiene when hands are 
dirty (d = 0.32), Staying home when ill (including with 
low levels of symptoms) (d = 0.25), Wearing a face mask 
(d = 0.23), Avoiding contact with others (d = 0.17), and 
Keeping distance from others (d = 0.16). There was no 
gender difference at all for Avoiding public transport  
(d = 0.00). 

There were a  few significant interaction effects 
between gender and age group when analysed against 
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taBle 1. COVID-19-related behaviour – one-way percentage distributions of single items 

yes, always mostly seldom* total

% (95% Ci) % (95% Ci) % (95% Ci) % n

I have washed my hands or used antibac after visiting  
the toilet (including change of diapers)

93.9 
(93.5-94.3)

5.1 
(4.8-5.5)

1.0 
(0.9-1.2)

100.0 14,932

I have washed my hands or used antibac when my hands 
are visibly dirty

93.0 
(92.6-93.4)

6.0 
(5.6-6.4)

1.0 
(0.8-1.1)

100.0 14,920

I have avoided handshaking or hugging other people 
(other than those close to me)

82.3 
(81.7-82.9)

15.4 
(14.8-15.9)

2.3 
(2.1-2.6)

100.0 14,991

I have washed my hands or used antibac when I arrive  
in the workplace/kindergarten/school

78.1 
(77.4-78.8)

16.9 
(16.2-17.5)

5.0 
(4.7-5.4)

100.0 11,928

I stay at home when I feel ill (including with low levels  
of symptoms)

71.4 
(70.6-72.1)

23.4 
(22.7-24.1)

5.2 
(4.9-5.6)

100.0 13,785

I have used a face mask when I have not been able to keep 
at least one meter distance from others, such as when 
travelling by collective transport

71.1 
(70.4-71.9)

22.2 
(21.5-22.9)

6.7 
(6.3-7.1)

100.0 13,106

I have washed my hands or used antibac before I prepare 
or eat food 

67.6 
(66.9-68.4)

27.5 
(26.8-28.2)

 4.9 
(4.6-5.3)

100,0 15,007

I have used a face mask after having touched surfaces in 
crowded places including workplaces/kindergarten/school

65.2 
(64.4-65.9)

27.9 
(27.2-28.6)

6.9 
(6.5-7.3)

100.0 14,614

I have used a face mask when I have been indoors in public 
places (stores, malls) where it has been impossible to keep 
others at least at one meter distance

59.9 
(59.1-60.7)

22.0 
(21.3-22.7)

18.1 
(17.5-18.7)

100.0 14,185

I have tried to keep at least one meter distance to other 
people, even when I have used a face mask 

51.8 
(50.9-52.6)

43.3 
(42.4-44.1)

5.0 
(4.6-5.3)

100,0 13,930 

I have been coughing or sneezing in a paper handkerchief 
or elbow hook

51.8 
(51.0-52.6)

37.4 
(36.6-38.2)

10.8 
(10.3-11.3)

100.0 14,452

I have during leisure time avoided crowded places 48.5 
(47.7-49.3)

45.3 
(44.5-46.1)

6.2 
(5.8-6.6)

100.0 14,940

I have washed my hands or used antibac after contact  
with body fluids (for instance after blowing my nose)

46.3 
(45.5-47.1)

36.8 
(36.0-37.6)

16.9 
(16.3-17.5)

100.0 14,966

I have avoided public transport 37.1 
(36.3-37.9)

37.7 
(36.9-38.5)

25.2 
(24.4-25.9)

100.0 13,863

I have washed my hands or used antibac after contact  
with animals

34.5 
(33.6-35.3)

28.1 
(27.3-28.9)

37.5 
(36.6-38.3)

100.0 11,820

I have kept at least one meter distance to other people 
(other than those close to me)

32.4 
(31.6-33.1)

63.0 
(62.2-63.7)

 4.7 
(4.3-5.0)

100.0 15,024

I have washed my hands or used antibac before I put on  
or after removing a face mask

26.3 
(25.5-27.0)

34.2 
(33.4-35.0)

39.6 
(38.8-40.4)

100.0 13,986

I have as much as possible avoided touching my face when 
among other people

17.2 
(16.6-17.8)

58.6 
(57.9-59.4)

24.1 
(23.4-24.8)

100.0 14,969

I have avoided visiting others or having other people 
visiting me

12.9 
(12.4-13.5)

56.1 
(55.3-56.9)

31.0 
(30.3-31.7)

100.0 14,927

I have avoided meeting friends during leisure time 11.9 
(11.4-12.5)

53.7 
(52.9-54.5)

34.4 
(33.6-35.1)

100.0 14,885

I have avoided meeting family members that I don’t live with  8.6 
(8.2-9.1)

41.8 
(41.0-42.6)

49.6 
(48.8-50.4)

100.0 15,585

I have been to the supermarket only at times when there 
are few other customers there

 8.3 
(7.9-8.8)

44.2 
(43.4-45.0)

47.5 
(46.7-48.3)

100.0 14,805

I have avoided going to the supermarket 1.5 
(1.3-1.7)

11.6 
(11.1-12.2)

86.9 
(86.3-87.4)

100.0 14,805

*The category “Seldom” includes three response groups: “Sometimes”, “Almost never”, and “No”
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taBle 2. Principal components analysis of behaviour items – component loadings larger than 0.40 (bolded) or highest 
loading for each item. Oblique rotation and pairwise deletion of observations

Components

Hygiene avoiding 
meeting 
people

Face 
masks

Hygiene 
when hands 

are dirty

Keeping 
distance

1.  I have washed my hands or used antibac before 
I prepare or eat food

0.49 0.43

2.  I have washed my hands or used antibac after  
visiting the toilet (including changing diapers)

0.72

3.  I have washed my hands or used antibac when  
my hands are visibly dirty

0.69

4.  I have washed my hands or used antibac after 
contact with body fluids (for instance after blowing 
my nose)

0.69

5.  I have washed my hands or used antibac after  
contact with animals

0.64

6.  I have washed my hands or used antibac when  
I arrive in the workplace/kindergarten/school

0.54

7.  I have used a face mask after having touched  
surfaces in crowded places including workplaces/
kindergarten/school

0.62

8.  I have washed my hands or used antibac before  
I put on or after removing a face mask

0.74

9.  I have been coughing or sneezing in a paper hand-
kerchief or elbow hook

0.38

10.  I have as much as possible avoided touching  
my face when among other people

0.57

11.  I have kept at least one meter distance to other 
people (other than those close to me)

0.58

12.  I have avoided handshaking or hugging other 
people (other than those close to me)

0.71

13. I have during leisure time avoided crowded places 0.59

14. I have avoided going to the supermarket 0.52

15.  I have been to the supermarket only at times when 
there are few other customers there

0.37

16. I have avoided public transport 0.43

17. I have avoided meeting friends during leisure time 0.81

18.  I have avoided visiting others or having other 
people visiting me

0.82

19.  I have avoided meeting family members that I don’t 
live with 

0.75

20.  I stay at home when I feel ill (including with low 
levels of symptoms)

0.23

21.  I have used a face mask when I have not been able 
to keep at least one meter distance from others, 
such as when travelling by collective transport

0.82

22.  I have used a face mask when I have been indoors in 
public places (stores, malls) where it has been impos-
sible to keep others at least at one meter distance

0.82

23.  I have tried to keep at least one meter distance to 
other people, even when I have used a face mask 

0.42
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the five behaviour meanscores and the two single items. 
The pattern of change over age groups was, however, 
rather similar for men and women. For the sake of sim-
plicity, we therefore report differences across age groups 
for men and women combined, but with adjustment for 
gender. Mean score increased with age group for Keeping 
distance from others (Cohen’s d 18-29 vs.70+ = 0.39), Hygiene 
(Cohen’s d 18-29 vs. 60-69 = 0.25), Staying home when ill (even 
with low levels of symptoms) (Cohen’s d 18-29 vs.70+ = 0.12), 
and Hygiene when hands are dirty (Cohen’s d 18-29 vs. 60-69 = 
0.10). For the other behavioural outcomes, the pattern of 
change across age groups was less monotonous. Avoiding 
contact with others was lowest among the youngest (18-29) 
and highest among the middle-aged (40-49) (Cohen’s  
d 18-29 vs. 40-49 = 0.10). The mean score on Wearing a face 
mask was highest among the youngest ones and lowest 
in the age group 50-59 (Cohen’s d 18-29 vs. 50-59 = 0.19). The 
mean score on Avoiding public transport did not differ 
much over the age span 30 years or older, but was particu-
larly low among the youngest (Cohen’s d 18-29 vs. 60-69 = 0.46). 

Mean scores on all behavioural outcome variables by 
education and gender and with adjustment for age are 
shown in Table 4 and Figure 1. Mean score on Hygiene 
decreases with increasing level of education for both gen-
ders, and when the group with the lowest level education 
is compared with the group with the highest level of edu-
cation the decrease is the same for both genders (Cohen’s 
d lowest vs. highest level of education = –0.31). A decrease in mean score 
with increasing level of education is also found for Avoid-
ing public transport (Cohen’s d lowest vs. highest level of education = 
–0.15). Again, the estimates were the same for both 
genders. A decrease in mean score with increasing level 
of education is also found for Avoiding meeting others 
and Keeping distance, but only among women (Cohen’s  
d lowest vs. highest level of education = –0.17 and –0.09, respectively). 
No significant association is found between Hygiene 
when hands are dirty and level of education. A positive 
association is found between level of education and 
Wearing a face mask for both women and men (Cohen’s  
d lowest vs. highest level of education = 0.30 and 0.41, respectively) and 
between level of education and Staying home when ill 
among men only (Cohen’s d lowest vs. highest level of education = 0.21). 

dIscussIon 
Women tended to report higher levels of protection 

against virus transmission compared to men. This is 
consistent with findings from other studies [8-10]. As 
explained in a paper by Ferrin: “No matter to which sphere 
of life they refer, most studies conclude that men are more 
risk-taking than women either because risk attitudes are 
attributes of masculine or feminine psychology, or because 
they are culturally and stereotypically learnt” [11]. 

Differences were rather small across age groups. For 
some outcomes there was an increase in compliance on 
outcome variables with the largest and most consistent 
patterns for Keeping distance from others, Hygiene (until 
age 60-69), and Staying at home if ill (women only). 
Since being infected with the COVID-19 virus increased 
risk of hospitalization and a fatal outcome more strongly 
with older age, the increasing means on behavioural pre-
caution outcomes in this study may reflect an increasing 
level of fear of being infected over age. 

In six out of fourteen analyses defined by gender and 
outcome variables, there was a significant, negative asso-
ciation between level of education and means on pre-
cautions to avoid transmission of the COVID-19 virus. 
In five analyses there was no significant association. In 
only three analyses, positive associations were observed.  
The strongest associations were with Hygiene (d = –0.31 
for both genders) and Wearing a  face mask (d = 0.30 
among women and 0.41 among men). All other signifi-
cant associations were in the range of d = 0.09 to d = 0.21, 
in other words small effect sizes. 

The many negative and near-zero associations were 
unexpected. Most studies in high income countries show 
health-compromising behaviour other than COVID-19- 
related behaviour to be more widespread among the less 
well educated. Some support for positive associations 
between level of education and behavioural precautions 
to avoid spread of the COVID-19 virus was found in 
one study from Germany [6]. Our findings are, how ever, 
consistent with results from three previous studies of 
COVID-19-related behaviour [4, 5, 7]. 

There are features of the Norwegian COVID-19 cam-
paign and the Norwegian context which may explain 

taBle 3. Descriptives and Cronbach a values 

scale items number 
of items

mean standard 
deviation

n a

Hygiene 1, 4, 5, 6, 7, 8, 9, 10 8 4.22 0.54 13,333 0.76

Hygiene when hands are dirty 2, 3 2 4.92 0.30 13,340 0.58

Avoiding others 14, 15, 17, 18, 19 5 3.32 0.73 13,327 0.74

Keep distance 11, 12, 13, 23 4 4.48 0.40 13,354 0.56

Face masks 21, 22 2 4.36 0.99 12,770 0.72

Avoided public transport* 16 1 3.99 1.14 12,279 –

Stays home if ill* 20 1 4.65 0.65 12,168 –

*Items not covered by any of the multi-item scales, but included as single items. 
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why less well-educated population groups to such a large 
extent, and in some behaviours more than highly edu-
cated groups, complied with recommendations from 
the authori ties. First of all, the main governmental com-
municators, which included the Prime minister, the 
Minister of Health, the Director of Health, and experts 
from the Norwegian Institute of Public Health, all have 
high credibility. Vis a vis the public there was a high level 
of consent. Potential disagreements among the various 
actors were not easy to see from the perspective of the 
general audience. Studies have confirmed a high level 
of trust in authorities among Norwegians [12]. Within 
a context of trust in authorities and under an extremely 
intensive and consistent flow of information and persua-
sive messages, one possible explanation is that doubt and 
resistance may be easier to mobilize among well-educated 
groups. This may explain why behavioural precautions 
to reduce the risk of virus transmission on some points 
have reached higher levels among less well-educated 
population segments. 

The higher the level of education, the higher is the 
proportion of people who use face masks. This is a devi-
ation from the pattern found for most other outcomes, 
namely that there is no or a negative association between 
level of education and behavioural outcomes. So why 
is this deviant pattern found? Studies have shown that 
there are a number of problems associated with use of 
face masks more than with other protective behaviours 
such as hygiene, avoiding meeting people, and keeping 
distance. In a report from the World Health Organization 
it is maintained that use of face masks is uncomfortable 
and may be accompanied by physical discomfort [13]. 
From a study from Saudi Arabia in 2021 it was reported 
that use of face masks may lead to problems with breath-
ing, pain, they are unpleasant to wear, difficult to wear for 
those who use glasses, and lead to skin irritation [14]. In 
another study it was concluded that face masks should 
not be used over longer periods of time due to breathing 
problems and skin irritation [15]. Use of face masks may 
be particularly problematic for people with coronary 
heart health problems, chronic respiratory disorders, 
or diabetes, and for elderly people [16]. One possible 
explanation of the positive association between level of 
education and use of face masks is that those with higher 
education are more strongly motivated to cope with the 
unpleasantness associated with use of face masks. Having 
low levels of education could also be associated with 
experiencing daily life contexts which makes it more 
demanding to use face masks, for instance during work. 

metHODOlOgiCal COnsiDeratiOns
The main limitation of the present study is related to 

possible selection bias. Response rates for both counties 
were slightly under 40%. And non-response was higher for 
less well-educated groups. A recent study of the associa-
tion between response willingness (responding after first 
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Figure 1. Behavioural precautions by level of education 
adjusted for age. 95% confidence intervals. Categories 
on X-axis: 1 – Primary school, Secondary school, Folk high 
school; 2 – Vocational education, High school, at least  
3 years; 3 – College or university less than 4 years; 4 – Col-
lege or university, 4 years or more 
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contact versus responding after one or two reminders) did 
not, however, indicate any noticeable level of selection [17]. 
To what extent this also holds true when comparing those 
who participate with those who do not participate remains 
uncertain. This may be possible to find out only through 
a study which, on key outcome variables, compares those 
who participate in the data collections with a group which 
is recruited among non-participants. 

Strengths of the present study includes large samples, 
use of well-tested instruments for data collection, and use 
of adequate statistical techniques for the analysis of data. 

conclusIons 
Medium strength and positive associations between 

level of education and behavioural precautions to avoid 
transmission of the COVID-19 virus were expected. 
These expectations were not confirmed. For most out-
come measures in this study, the associations were either 
negative or close to zero. Several aspects of the “Norwe-
gian COVID-19 campaign” made it distinctly different 
from most media-based health education efforts which 
have taken place in Norway. Communication took place 
continuously for months across all media. Messages were 
strong, senders had a  high level of credibility, and the 
high level of trust in authorities in Norway may have con-
tributed to acceptance and compliance in most groups. 
Positive associations were, however found on two points. 
The higher the level of education was, the higher was the 
score on using face masks, and the higher was the score 
on staying at home if ill (men only). Wearing face masks 
is inconvenient, unpleasant, and associated with skin 
problems. Perhaps a high level of education is advanta-
geous for mobilizing sufficient motivation to overcome 
these obstacles. Due to contextual factors, for instance 
related to job situations, wearing face masks may also be 
more challenging for less well-educated groups. 

As expected, women were more compliant than men, 
and for at least some indicators, compliance increased 
with age. 
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