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Abstract

Background: The World Health Organization considers coronavirus disease (COVID-19) to be a public emergency threatening
global health. During the crisis, the public’s need for web-based information and communication is a subject of focus. Digital
inequality research has shown that internet access is not evenly distributed among the general population.

Objective: The aim of this study was to provide a timely understanding of how different people use the internet to meet their
information and communication needs and the outcomes they gain from their internet use in relation to the COVID-19 pandemic.
We also sought to reveal the extent to which gender, age, personality, health, literacy, education, economic and social resources,
internet attitude, material access, internet access, and internet skills remain important factors in obtaining internet outcomes after
people engage in the corresponding uses.

Methods: We used a web-based survey to draw upon a sample collected in the Netherlands. We obtained a dataset with 1733
respondents older than 18 years.

Results: Men are more likely to engage in COVID-19–related communication uses. Age is positively related to COVID-19–related
information uses and negatively related to information and communication outcomes. Agreeableness is negatively related to both
outcomes and to information uses. Neuroticism is positively related to both uses and to communication outcomes. Conscientiousness
is not related to any of the uses or outcomes. Introversion is negatively related to communication outcomes. Finally, openness
relates positively to all information uses and to both outcomes. Physical health has negative relationships with both outcomes.
Health perception contributes positively to information uses and both outcomes. Traditional literacy has a positive relationship
with information uses and both outcomes. Education has a positive relationship with information and communication uses.
Economic and social resources played no roles. Internet attitude is positively related to information uses and outcomes but
negatively related to communication uses and outcomes. Material access and internet access contributed to all uses and outcomes.
Finally, several of the indicators and outcomes became insignificant after accounting for engagement in internet uses.

Conclusions: Digital inequality is a major concern among national and international scholars and policy makers. This contribution
aimed to provide a broader understanding in the case of a major health pandemic by using the ongoing COVID-19 crisis as a
context for empirical work. Several groups of people were identified as vulnerable, such as older people, less educated people,
and people with physical health problems, low literacy levels, or low levels of internet skills. Generally, people who are already
relatively advantaged are more likely to use the information and communication opportunities provided by the internet to their
benefit in a health pandemic, while less advantaged individuals are less likely to benefit. Therefore, the COVID-19 crisis is also
enforcing existing inequalities.

(J Med Internet Res 2020;22(8):e20073) doi: 10.2196/20073
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Introduction

Background
The World Health Organization considers coronavirus disease
(COVID-19) to be a public emergency threatening global health
[1]. Governments worldwide have taken stringent action,
including requiring social distancing, closing public services,
schools and universities, and canceling cultural events [2,3].
People are being advised or ordered to stay at home and socially
isolate themselves to avoid being infected [4]. The ongoing
pandemic represents an outbreak of an unparalleled scale, and
it has induced widespread fear and uncertainty.

In this paper, we focus on the role of the internet during the
crisis. The internet has become a crucial source for the general
public, as it provides access to general information, the latest
national and international developments, and guidelines on
behavioral norms during the crisis. In this respect, the internet
plays an important role in the great challenges facing
governments regarding the transfer of knowledge and guidelines
to the population at large. When individuals understand the need
and rationale behind government-enforced measures, they are
more motivated to comply and even adopt measures voluntarily
[5,6]. In addition to informational purposes, the internet enables
individuals to share news and experiences with people they
cannot meet face-to-face, remain in contact with friends and
family, seek support, and ask questions of official agencies,
including health agencies. Further, the internet enables people
to take initiatives such as raising money or preparing packaged
meals for people in need, such as health workers or people who
have lost their jobs. In sum, the internet plays a vital role for
people of all social strata and backgrounds during a time of

worldwide crisis. All people should thus be able to use the
internet as a source of information and communication.

However, digital inequality research has shown that internet
access is not evenly distributed among the general population
[7,8]. The basic idea of digital inequality stems from a
comparative perspective of social and information inequality,
as there are benefits associated with internet access and negative
consequences of lack of access [9]. Calamities are often a story
of inequality [10]; therefore, in this paper, we aimed to gain a
deeper and broader understanding of the differences in how
people use the internet to cope during the COVID-19 crisis.
Van Dijk’s resources and appropriation theory [8] explains
differences or inequalities of internet access by considering
personal and positional categories of individuals and the
individuals’ resources. Internet access itself is considered to be
a process of appropriation involving attitudinal access, material
access, skills access, and in the final stage, usage access. The
latter entails differences in the type of activities that people
perform on the internet. The consequences of the process are
the outcomes of internet use. These outcomes in turn reinforce
personal and positional inequalities and an unequal distribution
of resources [8] (Figure 1). The first goal of this paper is to
provide a timely understanding of how different people use the
internet and the outcomes they gain from it in relation to the
COVID-19 pandemic.

Internet use and outcome differences between groups of people
are likely to have profound consequences on how people manage
a crisis. For example, older people are most in danger of being
infected with the virus and most likely to die from the infection
[11], and they also use the internet less and have the fewest
internet outcomes [12]. The latter may further endanger their
peculiar situation, as limited internet use and outcomes may
result in a lack of critical information or necessary support.

Figure 1. Simplified model of the resources and appropriation theory [8].

COVID-19–Related Internet Uses and Outcomes
To study differences in internet uses and outcomes during the
COVID-19 pandemic, it is necessary to understand the types
of uses and outcomes that are at play. Typically, uses and
outcomes are studied by following conceptual classifications
that distinguish different domains, such as economic, social,
cultural, or personal domains [13]. Here, we take the COVID-19
pandemic as the domain of interest. Within this domain, we
consider two main and conceptually different types of uses and
outcomes: information and communication [14,15]. Information
internet uses involve searching for information on all aspects
of COVID-19. Potential information outcomes include becoming
better informed about the disease, understanding why certain

measures are necessary, and limiting the risk of becoming
infected by developing greater awareness of one’s own behavior.
Communication internet uses include talking to friends about
the crisis, asking questions on social media or online fora, giving
advice, or offering support to others. Communication outcomes
include finding people on the internet who can offer support or
share concern, being less lonely, and protecting others from
potential COVID-19 risks. Studying both types of uses and
outcomes is important, as prior research has shown that
communication uses can compensate for information uses to
attain beneficial internet outcomes [16].
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Determinants of COVID-19–Related Internet Uses and
Outcomes
Digital inequality research suggests that the vast amount of
web-based information and communication possibilities around
the COVID-19 pandemic are likely to be difficult to grasp and
conceptualize for sections of the general population [7]. Some
frequently observed personal categorical inequalities are gender,
age, personality, and health [7]. Earlier research revealed that
men and women differ in their internet activities; women are
more likely to use email and social media, whereas men are
more likely to use the internet to obtain information [17,18].
Age in general has a negative impact on all types of internet
uses and outcomes [7]. In the COVID-19 crisis, older people
are especially vulnerable; therefore, it is very important for them
to know how to behave and be safe. We hypothesize that (H1)
men are more likely to be involved in information-related uses
and outcomes while women are more likely to be involved in
communication-related internet uses and outcomes regarding
COVID-19-related internet uses and outcomes. We also
hypothesize that (H2) age contributes negatively to
COVID-19–related internet uses and outcomes.

An individual’s personality may hinder or stimulate their
engagement in certain COVID-19–related activities. Cognitive
appraisal theory suggests that individuals complete two types
of cognitive appraisal processes in a crisis [19]. The process
starts with an evaluation of the crisis as a potential source of
danger or life disruption. If the crisis is not determined to be
dangerous, it is not considered a stressor and does not require
intervention. If the crisis is determined to be relevant, it is
considered a stressor and must be evaluated further by balancing
the demands of the crisis and the person’s resources [20]. At
this point, personality enters the equation [20]. There is a general
consensus regarding the Big Five model when personality traits
are studied. This model proposes five personality traits of
agreeableness, neuroticism, conscientiousness, introversion,
and openness [21]. However, there is no agreement as to whether
these traits contribute to or detract from resisting disturbance
[20]. There is also no consensus on how the Big Five personality
traits relate to internet use [7,22]. For example,
conscientiousness relates to people who abide by rules. On one
hand, one might argue that this would result in a greater need
for information on how to behave. On the other hand, the
internet is unstructured, and rules and policies are absent to a
large extent. When linking personality traits to internet use for
psychological adjustments to the COVID-19 crisis, it is not
evident whether these traits will support or hinder
COVID-19–related internet uses and outcomes. We hypothesize
that (H3a) agreeableness, (H3b) neuroticism, (H3c)
contentiousness, (H3d) introversion, and (H3e) openness are
related to COVID-19–related internet uses and outcomes.

An individual’s health may play an important role in how they
approach COVID-19. To gain an elaborate understanding of
how health relates to COVID-19–related internet uses and
outcomes, we followed earlier research that distinguishes
between different health aspects [23]: A person’s physical
functioning or the degree to which their health currently
interferes with activities such as sports, carrying groceries,
climbing stairs, and walking, their mental health or

psychological distress and well-being, and their health
perception concerning their own health rating in general. During
a crisis, we expect that people with health issues are more likely
to turn to the internet for comfort and reassurance. We
hypothesize that (H4a) physical functioning, (H4b) mental
health, and (H4c) health perception contribute negatively to
COVID-19–related internet uses and outcomes.

The final type of personal inequality considered in this study is
traditional literacy, which is known to have a substantial impact
on how the internet is used [24,25]. We consider literacy to be
the ability to read, write, and understand text, which is also
framed under the umbrella terms functional literacy or
fundamental literacy [24]. Functional or traditional literacy can
be considered as the basic dimension of all literacy concepts
[26]. Considering the crucial role the internet is playing in the
COVID-19 crisis, a low level of literacy is a potentially large
inhibitor of understanding information and being involved in
web-based communication. We hypothesize that (H5) traditional
literacy contributes positively to COVID-19–related internet
uses and outcomes.

Education is the most observed positional categorial inequality
in digital divide research, and it is likely to play a role in the
current context. People with higher levels of education are better
equipped to comprehend web-based information and benefit
from internet use [7]. We hypothesize that (H6) education
contributes positively to COVID-19–related internet uses and
outcomes.

When studying differences in internet uses and outcomes, the
resources people can access are often derived from Pierre
Bourdieu’s capital theory [27], which stresses the importance
of including not only economic but also social and cultural
resources to determine one’s status and position in society. In
the COVID-19 pandemic, economic and social resources are
likely to be important, as earlier research has shown that people
with greater economic resources—mostly operationalized as
income in digital inequality research—are known to use the
internet more efficaciously and productively [7,28]. People with
more social resources are more likely to have access to family,
friends, or other contacts on the internet [29]. We hypothesize
that (H7a) economic and (H7b) social resources contribute
positively to COVID-19–related internet uses and outcomes.

The Internet Appropriation Process
The core of the resources and appropriation theory is access to
technology, which is considered as a process of appropriation
involving attitudinal, material, skills, and usage access.
Attitudinal access concerns a person’s attitude towards the
internet; according to theories of technology adoption, this type
of access is crucial for using the internet [30]. Material access
can be defined in terms of the different devices that people use
to access the internet and all other web-based resources,
including desktop computers, laptop computers, tablets,
smartphones, game consoles, and interactive televisions [31].
Skills access concerns the skills necessary to use the internet,
ranging from operational and information skills to social and
content creation skills [32]. Prior research has revealed that all
three types of internet access directly affect internet uses and
outcomes [16]. We hypothesize that (H8a) attitudinal internet

J Med Internet Res 2020 | vol. 22 | iss. 8 | e20073 | p. 3http://www.jmir.org/2020/8/e20073/
(page number not for citation purposes)

van DeursenJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


access, (H8b) material internet access, and (H8c) skills internet
access contribute positively to COVID-19–related internet uses
and outcomes.

The Effects of COVID-19–Related Internet Uses on
Their Corresponding Outcomes
A recent multifaceted consideration of digital inequality revealed
a strong effect of internet uses on outcomes [12]. Further,
people’s internet activities appeared to be more important than
their personal characteristics with regard to inequalities in
outcomes of internet use. This suggests that the variables
discussed in the prior sections will become less important for
obtaining information outcomes when people are involved in
COVID-19–related internet information uses. This is also true
for COVID-19–related communication uses and outcomes. The
second goal of this paper is to reveal the extent to which the
indicators discussed remain important for obtaining internet
outcomes after people are involved in the corresponding uses.

Methods

Recruitment
This study used a web-based survey and drew upon a sample
collected in the Netherlands. To obtain a representative sample
of the population, we used PanelClix, a professional organization
for market research, to provide a panel of approximately 110,000
people. Members of the panel received a small incentive for
every survey they completed. In the Netherlands, 98% of the
population uses the internet; therefore, the internet user
population is very closely representative of the general
population in terms of its sociodemographic makeup. The panel
included novice and advanced internet users. In total, we aimed
to obtain a dataset with approximately 1700 respondents over
the age of 18. Eventually, this resulted in the collection of 1733
responses over a 1-week period in April 2020. During the data
collection period, three amendments to the sampling frame were
made to ensure the representativity of the Dutch population.
Accordingly, the analyses revealed that the gender, age, and
formal education of our respondents largely matched official
census data. As a result, only very small post hoc corrections
were needed.

The web-based survey used software that checked for missing
responses and prompted users to respond. The survey was
pilot-tested with 10 internet users over two rounds. Amendments
were made based on the feedback provided. No major comments
were provided in the second round. The average time required
to complete the survey was 20 minutes.

Measures
We initially developed 11 survey items pertaining to
COVID-19–related internet use. Respondents were asked to
indicate the extent to which they used the internet for various
activities in the past month using a 5-point scale (“not” to
“multiple times a day”) as an ordinal-level measure. Principal
component analysis with varimax rotation was used to determine
two underlying usage clusters, one related to information and
one to communication. Factor loadings were employed at 0.4
and above for each item [33]. In total, 8 items (3 for information
and 5 for communication) were retained in a two-factor structure

with eigenvalues over 1.0, together accounting for 76% of the
total variance.

For COVID-19-related information and communication internet
outcomes, we developed 14 items mapped onto the use items.
A 5-point agreement scale as an ordinal level measure was used.
Principal component analysis with varimax rotation resulted in
a structure that matched the conceptual definition of information
outcomes (4 items) and communication outcomes (4 items).
The two factors showed eigenvalues over 1.0 and explained
65% of the variance.

Gender was included as a dichotomous variable, and age was
directly asked (mean 50.2, SD 17.0).

Personality was measured with the Quick Big Five personality
questionnaire [34], which consists of 30 adjectives reflecting a
valid and reliable measure of the Big Five traits. Participants
were asked to rate the extent to which a particular adjective
applied to them on a 7-point scale, ranging from completely
untrue to completely true. The Cronbach α values for the five
traits were .89 for agreeableness, .88 for neuroticism, .88 for
conscientiousness, .87 for introversion, and .81 for openness.

Physical health, mental health, and health perception were
measured with the Dutch version of the Medical Outcomes
Study (MOS) Short-Form General Health Survey (SF-20) [35].
This instrument enables respondents to assess their general
health and generates composite summary scores representing
different types of health. We normalized the scales, with higher
scores representing better functioning. Physical health was
measured with 5 items (2-point scale; α=.89; mean 1.75, SD
0.34), mental health with 5 items (5-point scale; α=.85; mean
3.65, SD 0.77), and health perception with 5 items (5-point
scale; α=.86; mean 3.39, SD 0.85).

To measure traditional literacy, we used the validated 11-item
Diagnostic Illiteracy Scale [36]. Sample items included “I have
difficulties with reading and understanding information from
my municipality” and “I find it difficult to read and understand
my telephone bill.” A 5-point agreement scale was used. Scores
on the scale exhibited high internal consistency. Items were
recoded so that higher scores corresponded with higher levels
of literacy (α=.94; mean 4.33, SD 0.71).

To assess education, data regarding degrees earned were
collected and used to create three groups: low (primary), middle
(secondary), and high (tertiary) educational achievement.

Economic resources were objectively measured by seeking the
annual family income in the last 12 months. Twelve categories
were recoded into three categories of low for <€30,000 (US
$35,503.50), middle for €30,000 to €70,000 (US $35,503.50 to
$82841.50), and high for >€70,000 (>US $82841.50). For social
resources, we used the MOS Social Support Survey [37].
Respondents completed 18 items covering emotional support
(eg, “Someone you can count on to listen when you need to
talk”), informational support (eg, “Someone to give you good
advice about a crisis”), and tangible support (eg, “Someone to
help you if you were confined to bed”). All items were rated on
a 5-point Likert scale with anchors of none of the time (1) and
most of the time (5). We computed an aggregate measure of
support availability (α=.96; mean 3.83, SD 0.85).
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Attitudinal internet access was measured by three items adapted
from the Digital Motivation Scale [38]. A 5-point agreement
scale was used, and all items were balanced for the direction of
response (α=.74; mean 4.10, SD 0.70). An example statement
is “Technologies such as the internet and mobile phones make
life easier.” To measure material internet access, we considered
7 devices used to connect to the internet (mean 3.43, SD 1.53).
Included were desktop computer, laptop computer, tablet,
smartphone, smart TV, game console, and smart device (eg,
activity tracker). Finally, skills internet access was adapted from
the conceptual idea behind the Internet Skills Scale [32]. We
proposed 30 items reflecting operational, information navigation,
social, and creative internet skills. A 20-item single skills
construct resulted from the principal component analysis. All
items were scored on a 5-point scale that ranged from “not at
all true of me” to “very true of me” and exhibited high internal
consistency (α=.96; mean 3.67, SD 0.97). Example items are
“I know how to open downloaded files,” “I find it hard to decide
what the best keywords are to use for online searches,” and “I
know which information I should and shouldn’t share online.”

Statistical Analysis
To test the hypotheses and account for the sequentiality between
COVID-19–related internet uses and outcomes, hierarchical
regression analyses were used. In the first model, we tested our
hypotheses by analyzing the significant determinants for the
two types of COVID-19–related internet uses and the two
corresponding outcomes. In the second model, we sought to
determine the changes in the significance of the determinants
after the internet uses were added to the models.

Results

Table 1 provides an overview of the sample of people surveyed
in the study.

Table 2 shows the mean scores of the survey questions related
to internet uses and internet outcomes.

The first goal of this paper was addressed in the first model, as
presented in Table 3, where several significant determinants for
COVID-19 uses and outcomes are revealed.

Table 1. Demographic profile of the Dutch internet user sample (N=1733), n (%).

ValueCharacteristic

Gender

874 (50.4)Male

859 (49.6)Female

Age (years)

280 (16.2)18-30

271 (15.6)31-40

293 (16.9)41-50

338 (19.5)51-60

324 (18.7)61-70

227 (13.1)>70

Education levela

519 (29.9)Low

602 (34.7)Middle

612 (35.3)High

aLow: primary; middle: secondary; high: tertiary.
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Table 2. Survey questions and responses on the 5-point Likert scale.

Mean (SD)αCategory and questions

3.13 1.53.80COVID-19a–related informational internet uses

3.76 1.91Search the internet for information about COVID-19

3.21 1.83Consult websites of public agencies (eg, RIVMb, municipality, hospital, or government)

2.44 1.71Search the internet for measures to prevent the further spread of COVID-19

1.56 1.13.92COVID-19–related communication internet uses

1.56 1.31Provide advice on COVID-19 to others via social media

1.41 1.17Starting an action against COVID-19 via the internet (eg collecting money, offering help)

1.54 1.30Ask questions about COVID-19 on forums or social media

1.58 1.34Comment on the internet on COVID-19 discussions (eg, on social media)

1.70 1.41Offering help online to people who need it now

3.17 0.95.80COVID-19–related information internet outcomes

3.58 1.13The internet makes me better informed about COVID-19

3.25 1.15The internet makes me understand the measures against COVID-19 better

3.15 1.16The internet helps me to reduce the risk of getting COVID-19

2.70 1.26Information about COVID-19 on the internet has made me more aware of my own behavior

1.91 0.89.80COVID-19–related communication internet outcomes

1.67 1.04Through the internet I found someone who can help me in this time of COVID-19

1.83 1.10Through the internet I have found people with whom I can share my concerns about COVID-19

1.83 1.13Via the internet I contributed to the COVID-19 crisis (eg, collecting money, helping people)

2.29 1.25The internet makes me less lonely now

aCOVID-19: coronavirus disease.
bRIVM: Rijksinstituut voor Volksgezondheid en Milieu.
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Table 3. Hierarchical regression analysis summary for coronavirus disease–related internet uses and outcomes (Model 1).

CommunicationInformationCharacteristic

OutcomeUseOutcomeUse

P valueβP valueβP valueβP valueβ

Gender and age

.83.01<.001–.08.98.00.61.01Gender (male or female)

<.001–.11.003–.08.35–.03.01.08Age

Big Five personality traits

.003-.08<.001–.13.75–.01.03-.07Agreeableness

.02.08.20.05<.001.15<.001.15Neuroticism

.14–.04.54.01.52–.02.60.01Conscientiousness

.02-.06<.001–.09.56.02.11–.04Introversion

<.001.15<.001.14.30.03.004.08Openness

Health status

<.001–.10<.001–.15.31–.03.15–.04Physical health

.82–.01.11–.06.41.03.15–.06Mental health

<.001.10<.001.16.31.04.05.07Health perception

Literacy and education

<.001.33<.001.31.18.10<.001.09Traditional literacy

.34.02.003.07.36.02.002.08Education

Resources

.23–.03.57–.01.13.04.23.03Economic resources

.69–.01.36–.02.91.00.40.02Social resources

Access

.08–.04.01–.06<.001.29<.001.14Attitudinal access

.008.07<.001.08.02.06<.001.10Material access

<.001.09<.001.09.008.08.006.08Skills access

Table 3 shows that men are more likely to be involved in
COVID-19–related communication uses. Age is positively
related to COVID-19–related information uses and negatively
related to COVID-19 communication uses and outcomes.
Concerning personality traits, agreeableness is negatively related
to COVID-19–related information and communication uses and
to communication outcomes. Neuroticism is positively related
to both uses and to communication outcomes.

Conscientiousness is not related to any of the uses or outcomes.
Introversion is negatively related to COVID-19–related
communication uses and outcomes, suggesting that this is
performed more by extraverted people. Finally, openness relates
positively to information uses and to both outcomes.

The results further show that concerning the three health
indicators, physical health is negatively related to

communication uses and outcomes. Mental health did not
contribute to any uses or outcomes. Health perception
contributes positively to information uses and to both outcomes.

Traditional literacy has a positive relationship with
information-type uses and with both outcomes, and education
has a positive relationship with COVID-19–related information
and communication uses. Economic and social resources were
not related to any COVID-19 uses or outcomes.

Attitudinal internet access is positively related to information
uses and outcomes but is negatively related to communication
uses and outcomes. Material internet access contributes
positively to all uses and outcomes, and skills access has a
positive relationship with all uses and outcomes. Table 4
provides an overview of the hypotheses.
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Table 4. Overview of the hypotheses.

ValidationCommunication
outcomes

Communication
uses

Information
outcomes

Information
uses

HypothesisNumber

Rcns–bnsnsaGender (male or female)H1

PSe––ns+dAgeH2

PS––ns–AgreeablenessH3a

PS+ns++NeuroticismH3b

RnsnsnsnsConscientiousnessH3c

PS––nsnsIntroversionH3d

PS++ns+OpennessH3e

PS––nsnsPhysical healthH4a

RnsnsnsnsMental healthH4b

R++ns+Health perceptionH4c

PS++ns+Traditional literacyH5

PSns+ns+EducationH6

RnsnsnsnsEconomic resourcesH7a

RnsnsnsnsSocial resourcesH7b

PS––++Attitudinal accessH8a

Sf++++Material accessH8b

S++++Skills accessH8c

ans: no significant contribution.
b–: significant negative contribution.
cR: reject.
d+: significant positive contribution.
ePS: partial support.
fS: support.

Finally, to address the second goal of the study, we tested what
would happen to the contribution of the outcome determinants
when the corresponding uses were added to the analyses (Model
2: see Tables 5 and 6). Adding the uses significantly increased
the explained variance; also, several of the relationships between
personal and positional categories and between resources and

outcomes became insignificant. The relationships that remained
significant for information outcomes were age, health
perception, and traditional literacy. Furthermore, attitudinal
internet access remained significant. For communication
outcomes, the relationships that remained significant were age,
openness, and traditional literacy.
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Table 5. Hierarchical regression analysis summary for coronavirus disease–related internet outcomes (Model 2).

Communication outcomesInformation outcomesCharacteristic

P valueβP valueβ

Gender and age

.05.04.71–.01Gender (male or female)

<.001–.08.003–.07Age

Big Five personality traits

.38–.02.25.03Agreeableness

.06.06.04.06Neuroticism

.05–.04.26–.02Conscientiousness

.40–.02.08.04Introversion

<.001.08.49-.02Openness

Health status

.26–.03.05.07Physical health

.59.02.79.01Mental health

.34.03.02–.05Health perception

Literacy and education

<.001.19.02.05Traditional literacy

.67–.01.33–.02Education

Resources

.28–.02.30.02Economic resources

.99.00.67–.01Social resources

Access

.49–.02<.001.21Attitudinal access

.21.03.74.01Material access

.06.05.17.03Skills access

N/AN/Aa<.001.55Information uses

<.001.45N/AN/ACommunication uses

aN/A: not applicable.

Table 6. Changes in the significance of the determinants after internet uses were added to the models (P<.001).

Communication outcomesInformation outcomesModel and measures

OutcomeUseOutcomeUse

Model 1

.21.23.13.09r2

26.5430.1315.0522.15F

Model 2

.37N/A.41N/Aar2

.16N/A.28N/Ar2 change

54.72N/A63.71N/AF

aN/A: not applicable.
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Discussion

Principal Results
This paper aims to provide a comprehensive examination of
digital inequality in the case of an unprecedented health
pandemic. The first goal of the study was to reveal how
inequality manifests itself in COVID-19–related internet
information and communication uses and outcomes. The
findings revealed several relationships between the background
variables and the two types of internet uses and outcomes.

Older people were found to be less equipped to use the internet
for information and communication during a time of crisis.
However, they were more likely to engage in information-type
COVID-19–related internet uses, possibly because they are at
greatest risk from the disease [11]. This did not result in more
beneficial information outcomes. Internet skills play an
important role in translating internet uses into beneficial internet
outcomes [39], and prior research has shown that older people
have lower internet skill levels in general [32]. The finding that
older people are less likely to perform communication activities
or obtain communication-related outcomes is in line with prior
studies [15]; however, these outcomes are important, as older
people are more at risk of having severe complications when
diagnosed with COVID-19. Regarding gender, contrary to
general internet use, men were found to be more likely to engage
in communication-type COVID-19–related internet uses during
the crisis than women. A possible explanation is that men and
women may respond to crisis news in different ways [40].

The positive effect of neuroticism suggests that a tendency to
experience negative emotions such as anger, anxiety, or
depression fuels the need to turn to the internet for
COVID-19–related information and communication. People
who score higher on the neuroticism scale may be more in need
of guidelines on how to mitigate risks or may need more support
from others to be comforted. Also, the openness trait supports
both information and communication internet use and outcomes.
A possible explanation is that a major crisis triggers adventure,
unconventional ideas, imagination, awareness of feelings,
curiosity, or a variety of experiences, all of which are aspects
linked to high openness [21]. The negative contribution of
agreeableness raises questions. A possible explanation is that
agreeable people are less frequently sought out for
communication activities. However, the internet may also be a
very inviting environment for less agreeable people.
Conscientiousness did not appear to be a significant determinant.
People who are more stubborn and focused or more flexible
and spontaneous both appear to be involved in information- and
communication-type COVID-19–related internet uses and
outcomes. Extroversion emerged as a trait that supports using
the internet for communication uses and outcomes; this can be
expected, as extroversion is marked by pronounced engagement
with the external world [21].

Although we expected that psychological distress would play
a role in the current context, as there would be a relatively high
need for information and support from others, mental health
did not surface as a significant contributor. Furthermore, we
did find that physical health problems appear to encourage

web-based COVID-19–related communication uses and
outcomes. The most likely explanation is that people with
underlying health problems are more at risk (and thus more
bound to their homes) and thus have higher needs for
communication with friends and family. A possible reason for
the positive effect of health perception is that people who believe
their personal health to be good may feel better equipped to
support others during the COVID-19 pandemic.

As expected, traditional literacy played an important role. A
lack of general ability to read, write, and understand text further
disadvantages individuals in the case of the COVID-19
pandemic, as they have less access to information and
communication sources. COVID-19 is a new, unknown, and
complicated disease with characteristics that are often described
in difficult medical language that is not easy to read. Similar
findings were found for educational attainment. Research has
long shown that education is one of the most prominent
positional variables in digital divide research [7]. However, our
results suggest that when less educated individuals are involved
in information and communication internet uses, they are as
likely to achieve the corresponding outcomes as people with
higher levels of education. This is an important finding for
designing interventions for those of lower levels of education.

An effect of economic resources did not emerge in relation to
COVID-19–related internet uses and outcomes. The participants’
income did not make a difference in obtaining information and
communication COVID-19–related internet outcomes. Earlier
research often showed that income is especially important to
consumptive and work-related internet uses [17], topics that are
not considered here. Unexpectedly, social resources were not
found to be influential. Apparently, a person who has an offline
support network will not necessarily turn more to web-based
information and communication support during a crisis.

Concerning internet access, we can first conclude that a person’s
internet attitude is important for engaging in information uses
and gaining information outcomes. Unexpectedly, there was a
negative contribution of internet attitude to communication uses
and outcomes, suggesting that individuals who have a negative
evaluation of the internet in general are more likely to engage
in communication uses in the event of a major crisis. Both
material and skills internet access played important roles in
achieving all uses and outcomes. Using a higher diversity of
devices was related to higher COVID-19–related internet use
and to more outcomes. The opportunities devices offer are
known to be related to inequalities in internet uses and outcomes.
As each device offers its own specific characteristics and
advantages, a higher diversity of devices supports a larger range
of use activities and outcomes [31]. Furthermore, internet skills
play a fundamental role in COVID-19–related uses and in
obtaining beneficial outcomes [12].

In this paper, several indicators surfaced for people’s web-based
COVID-19–related uses and outcomes. The variety of important
indicators raises the question of whether general policies to
address digital inequalities in a time of crisis will be effective.
The complex relationships between the different indicators on
one hand and internet uses and outcomes on the other hand
demand more focused policies, such as those related to health
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indicators and the need for information to enhance health
outcomes. This study reveals that the greater an individual’s
existing advantages, the more they benefit from the internet at
a time of crisis; the converse is true as well. Marginalized people
are likely to have fewer types of access available to take actions,
behave as requested, or be comforted by help, creating a vicious
cycle where already marginalized groups are further
marginalized in a time of crisis.

To end on a positive note, the situation may become slightly
less complex when we address the second goal of this paper.
When people engage in information and communication internet
uses in a crisis situation, their personal characteristics become
less important to achieving the corresponding outcomes. This
suggests that to achieve information and communication
outcomes, policy or research should especially focus on
encouraging people to engage in the corresponding internet
uses, as we can assume to some extent that engagement with
information and communication-related COVID-19 uses is the
best way to achieve beneficial outcomes at a time when they
are most needed.

Limitations
The current study was conducted in the Netherlands, a country
whose citizens have very high household internet penetration
and high levels of educational attainment. Although differences
in educational background and income are present and were
taken into consideration, the observed inequalities may be even
stronger in countries with a less homogeneous population. Given
that the greatest burden of deaths has been in countries with

very diverse populations, race and associated factors are likely
to play a major role.

The aim of this study was to provide a broader picture of
inequality in relation to how the internet is used in the case of
a major global health crisis. A broad range of determinants was
considered, and the relative importance of these indicators was
revealed. However, a deeper understanding and further
investigation to reveal the exact underlying mechanisms that
cause these indicators to play a role would provide additional
explanations. This suggests that further qualitative research is
needed not only to obtain in-depth understanding of the
mechanisms but also to understand the consequences of the
observed inequalities to complement the findings of the current
quantitative approach.

Conclusions
Digital inequality is a major concern among national and
international scholars and policy makers. In this paper, we aimed
to provide a broader understanding in the case of a major health
pandemic by using the ongoing COVID-19 crisis as a context
for empirical work. Several groups of people were identified as
vulnerable, such as older people and people with lower levels
of education, physical health problems, higher levels of
neuroticism, low literacy levels, and low levels of trust. The
general conclusion is that people who are already relatively
advantaged are more likely to use the information and
communication opportunities provided by the internet to their
benefit in a health pandemic, while more disadvantaged
individuals are less likely to benefit. Therefore, the COVID-19
crisis is also an enforcer of existing inequalities.

Conflicts of Interest
None declared.

References

1. Mahase E. China coronavirus: WHO declares international emergency as death toll exceeds 200. BMJ 2020 Jan 31;368:m408.
[doi: 10.1136/bmj.m408] [Medline: 32005727]

2. Anderson RM, Heesterbeek H, Klinkenberg D, Hollingsworth TD. How will country-based mitigation measures influence
the course of the COVID-19 epidemic? Lancet 2020 Mar;395(10228):931-934 [FREE Full text] [doi:
10.1016/s0140-6736(20)30567-5]

3. Chinazzi M, Davis JT, Ajelli M, Gioannini C, Litvinova M, Merler S, et al. The effect of travel restrictions on the spread
of the 2019 novel coronavirus (COVID-19) outbreak. Science 2020 Apr 24;368(6489):395-400 [FREE Full text] [doi:
10.1126/science.aba9757] [Medline: 32144116]

4. Horton R. Offline: 2019-nCoV—“A desperate plea”. Lancet 2020 Feb;395(10222):400. [doi:
10.1016/s0140-6736(20)30299-3]

5. Cowper A. Covid-19: are we getting the communications right? BMJ 2020 Mar 06;368:m919. [doi: 10.1136/bmj.m919]
[Medline: 32144115]

6. Deci E, Ryan R. Intrinsic motivation. In: Weiner I, Craighead WE, editors. The Corsini Encyclopedia Of Psychology.
Hoboken, NJ: John Wiley & Sons; 2010:2.

7. Scheerder A, van Deursen AJAM, van Dijk JAGM. Determinants of Internet skills, uses and outcomes. A systematic review
of the second- and third-level digital divide. Telemat Inform 2017 Dec;34(8):1607-1624. [doi: 10.1016/j.tele.2017.07.007]

8. Van Dijk JAGM. The Deepening Divide: Inequality in the Information Society. London, UK: Sage Publications; 2005.
9. van Deursen AJ, van Dijk JA. The digital divide shifts to differences in usage. New Media Soc 2013 Jun 07;16(3):507-526.

[doi: 10.1177/1461444813487959]
10. Madianou M. Digital Inequality and Second-Order Disasters: Social Media in the Typhoon Haiyan Recovery. SM+S 2015

Sep 30;1(2):205630511560338. [doi: 10.1177/2056305115603386]

J Med Internet Res 2020 | vol. 22 | iss. 8 | e20073 | p. 11http://www.jmir.org/2020/8/e20073/
(page number not for citation purposes)

van DeursenJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1136/bmj.m408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32005727&dopt=Abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30567-5/fulltext
http://dx.doi.org/10.1016/s0140-6736(20)30567-5
http://europepmc.org/abstract/MED/32144116
http://dx.doi.org/10.1126/science.aba9757
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32144116&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(20)30299-3
http://dx.doi.org/10.1136/bmj.m919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32144115&dopt=Abstract
http://dx.doi.org/10.1016/j.tele.2017.07.007
http://dx.doi.org/10.1177/1461444813487959
http://dx.doi.org/10.1177/2056305115603386
http://www.w3.org/Style/XSL
http://www.renderx.com/


11. Wang L, He W, Yu X, Hu D, Bao M, Liu H, et al. Coronavirus disease 2019 in elderly patients: Characteristics and prognostic
factors based on 4-week follow-up. J Infect 2020 Jun;80(6):639-645 [FREE Full text] [doi: 10.1016/j.jinf.2020.03.019]
[Medline: 32240670]

12. Van Deursen AJ, Helsper EJ. Collateral benefits of Internet use: Explaining the diverse outcomes of engaging with the
Internet. New Media Soc 2018 Jul 30;20(7):2333-2351 [FREE Full text] [doi: 10.1177/1461444817715282] [Medline:
30581362]

13. Helsper EJ. A Corresponding Fields Model for the Links Between Social and Digital Exclusion. Commun Theor 2012 Oct
15;22(4):403-426. [doi: 10.1111/j.1468-2885.2012.01416.x]

14. Kraut R, Mukhopadhyay T, Szczypula J, Kiesler S, Scherlis B. Information and Communication: Alternative Uses of the
Internet in Households. Inf Sys Res 1999 Dec;10(4):287-303. [doi: 10.1287/isre.10.4.287]

15. Blank G, Groselj D. Dimensions of Internet use: amount, variety, and types. Information, Communication & Society 2014
Feb 28;17(4):417-435. [doi: 10.1080/1369118X.2014.889189]

16. van Deursen AJAM, Courtois C, van Dijk JAGM. Internet Skills, Sources of Support, and Benefiting From Internet Use.
International Journal of Human-Computer Interaction 2014 Mar 07;30(4):278-290. [doi: 10.1080/10447318.2013.858458]

17. van Deursen AJ, van Dijk JA, ten Klooster PM. Increasing inequalities in what we do online: A longitudinal cross sectional
analysis of Internet activities among the Dutch population (2010 to 2013) over gender, age, education, and income. Telemat
Inform 2015 May;32(2):259-272. [doi: 10.1016/j.tele.2014.09.003]

18. Zillien N, Hargittai E. Digital Distinction: Status‐Specific Types of Internet Usage. Soc Sci Q 2009;90(2):274-291. [doi:
10.1111/j.1540-6237.2009.00617.x]

19. Lazarus R, Folkman S. Cognitive theories of stress and the issue of circularity. In: Appley MH, Trumbull R, editors.
Dynamics of Stress. Boston, MA: Spinger; 1986:63-80.

20. Lazarus R. Stress and Emotion: A New Synthesis. New York, NY: Springer; 2006:A.
21. John O, Srivastava S. The Big 5 trait taxonomy: History, measurement, and theoretical perspectives. In: Pervin LA, John

OP, editors. Handbook of Personality: Theory and Research (2nd ed.). New York, NY: Guilford Press; 1999:102-138.
22. Landers RN, Lounsbury JW. An investigation of Big Five and narrow personality traits in relation to Internet usage. Comput

Hum Behav 2006 Mar;22(2):283-293. [doi: 10.1016/j.chb.2004.06.001]
23. Stewart AL, Hays RD, Ware JE. The MOS short-form general health survey. Reliability and validity in a patient population.

Med Care 1988 Jul;26(7):724-735. [doi: 10.1097/00005650-198807000-00007] [Medline: 3393032]
24. Coiro J. Exploring Literacy on the Internet: Reading Comprehension on the Internet: Expanding Our Understanding of

Reading Comprehension to Encompass New Literacies. Read Teach 2003;56(5):458-464.
25. van Deursen A, van Dijk J. Modeling Traditional Literacy, Internet Skills and Internet Usage: An Empirical Study. Interact

Comput 2014 Jul 16;28(1):13-26. [doi: 10.1093/iwc/iwu027]
26. Frisch A, Camerini L, Diviani N, Schulz PJ. Defining and measuring health literacy: how can we profit from other literacy

domains? Health Promot Int 2012 Mar;27(1):117-126. [doi: 10.1093/heapro/dar043] [Medline: 21724626]
27. Bourdieu P. The forms of capital. In: Richardson J, editor. Handbook of Theory and Research for the Sociology of Education.

New York, NY: Greenwood; 1986:241-258.
28. DiMaggio P, Hargittai E, Celeste C, Shafer S. From unequal access to differentiated use: A literature review and agenda

for research on digital inequality. In: Neckerman K, editor. Social Inequality. New York: Russell Sage Foundation;
2004:A-400.

29. Woolcock M, Narayan D. Social Capital: Implications for Development Theory, Research, and Policy. World Bank Res
Obs 2000 Aug 01;15(2):225-249. [doi: 10.1093/wbro/15.2.225]

30. Davis FD. Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology. MIS Q 1989
Sep;13(3):319. [doi: 10.2307/249008]

31. van Deursen AJ, van Dijk JA. The first-level digital divide shifts from inequalities in physical access to inequalities in
material access. New Media Soc 2019 Feb 07;21(2):354-375 [FREE Full text] [doi: 10.1177/1461444818797082] [Medline:
30886536]

32. van Deursen AJ, Helsper EJ, Eynon R. Development and validation of the Internet Skills Scale (ISS). Inf Commun Soc
2015 Aug 25;19(6):804-823. [doi: 10.1080/1369118x.2015.1078834]

33. Field A. Discovering Statistics Using IBM SPSS Statistics. London, UK: Sage Publications; 2013.
34. Vermulst AA, Gerris JRM. Quick Big Five Personality Questionnaire. Guideline. Leeuwarden NL: LDC Publications;

2006.
35. Kempen GIJM, Brilman EI, Heyink J, Ormel J. MOS Short-Form General Health Survey. Groningen, Netherlands:

Rijksuniversiteit Groningen; 1995.
36. De Greef M, van Deursen AJAM, Tubbing M. Development of the DIS-scale (Diagnostic Illiteracy Scale) in order to reveal

illiteracy among adults. J Study Adult Educ Learn 2013;1:37-48.
37. Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med 1991 Jan;32(6):705-714. [doi:

10.1016/0277-9536(91)90150-B]
38. Helsper E, Smirnova S, Robinson D. DiSTO Youth. London School of Economics and Political Science. 2017. URL: http:/

/www.lse.ac.uk/media-and-communications/research/research-projects/disto/disto-youth [accessed 2020-08-14]

J Med Internet Res 2020 | vol. 22 | iss. 8 | e20073 | p. 12http://www.jmir.org/2020/8/e20073/
(page number not for citation purposes)

van DeursenJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/32240670
http://dx.doi.org/10.1016/j.jinf.2020.03.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32240670&dopt=Abstract
http://europepmc.org/abstract/MED/30581362
http://dx.doi.org/10.1177/1461444817715282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30581362&dopt=Abstract
http://dx.doi.org/10.1111/j.1468-2885.2012.01416.x
http://dx.doi.org/10.1287/isre.10.4.287
http://dx.doi.org/10.1080/1369118X.2014.889189
http://dx.doi.org/10.1080/10447318.2013.858458
http://dx.doi.org/10.1016/j.tele.2014.09.003
http://dx.doi.org/10.1111/j.1540-6237.2009.00617.x
http://dx.doi.org/10.1016/j.chb.2004.06.001
http://dx.doi.org/10.1097/00005650-198807000-00007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3393032&dopt=Abstract
http://dx.doi.org/10.1093/iwc/iwu027
http://dx.doi.org/10.1093/heapro/dar043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21724626&dopt=Abstract
http://dx.doi.org/10.1093/wbro/15.2.225
http://dx.doi.org/10.2307/249008
http://europepmc.org/abstract/MED/30886536
http://dx.doi.org/10.1177/1461444818797082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30886536&dopt=Abstract
http://dx.doi.org/10.1080/1369118x.2015.1078834
http://dx.doi.org/10.1016/0277-9536(91)90150-B
http://www.lse.ac.uk/media-and-communications/research/research-projects/disto/disto-youth
http://www.lse.ac.uk/media-and-communications/research/research-projects/disto/disto-youth
http://www.w3.org/Style/XSL
http://www.renderx.com/


39. Van Deursen AJAM, Helsper E, Eynon R, van Dijk JAGM. The compoundness and sequentiality of digital inequality. Int
J Commun 2017;11:452-473.

40. Lachlan KA, Spence PR, Nelson LD. Gender Differences in Negative Psychological Responses to Crisis News: The Case
of the I-35W Collapse. Communication Research Reports 2010 Feb;27(1):38-48. [doi: 10.1080/08824090903293601]

Abbreviations
COVID-19: coronavirus disease
MOS: Medical Outcomes Study

Edited by G Eysenbach; submitted 11.05.20; peer-reviewed by S LaValley, T Hale; comments to author 13.07.20; revised version
received 16.07.20; accepted 03.08.20; published 20.08.20

Please cite as:
van Deursen AJAM
Digital Inequality During a Pandemic: Quantitative Study of Differences in COVID-19–Related Internet Uses and Outcomes Among
the General Population
J Med Internet Res 2020;22(8):e20073
URL: http://www.jmir.org/2020/8/e20073/
doi: 10.2196/20073
PMID: 32750005

©Alexander JAM van Deursen. Originally published in the Journal of Medical Internet Research (http://www.jmir.org), 20.08.2020.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, a link to the original publication on http://www.jmir.org/, as well as this copyright and license information must be
included.

J Med Internet Res 2020 | vol. 22 | iss. 8 | e20073 | p. 13http://www.jmir.org/2020/8/e20073/
(page number not for citation purposes)

van DeursenJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1080/08824090903293601
http://www.jmir.org/2020/8/e20073/
http://dx.doi.org/10.2196/20073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32750005&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

