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Abstract: This study assessed the internet surfing behaviours and digital health literacy (DHL) among
university students in Ghana during the COVID-19 pandemic. The research was guided by three
major objectives: (1) examine the online information searching behaviours of university students
during the COVID-19 pandemic, (2) investigate the thematic areas university students searched
during COVID-19, and (3) examine the DHL level of university students. The study conveniently
sampled 1014 university students to solicit their responses through questionnaire administration.
Using frequency and percent counts, multiple response analysis, as well as mean and standard
deviation, the study revealed that the predominant platforms university students used were search
engines (n = 954, 94.1%), social media (n = 950, 93.7%), and WhatsApp (n = 950, 93.7%). Predominant
themes among the thematic areas university students searched during COVID-19 were symptoms
of COVID-19 (n = 701, 81.7%), COVID-19 vaccines (n = 689, 80.3%), and transmission routes of the
coronavirus (n = 664, 77.4%). Further, other results showed that students enrolled in health-related
programmes showed significantly higher levels of DHL compared to those in non-health-related
programmes. The findings suggest the need to implement health education measures to strengthen
students’ health literacy capacities and their DHL ability. This finding requires governments and
health authorities to implement evidence-informed health communication strategies to provide valid
and reliable health information concerning the COVID-19 pandemic and support individuals to make
health-promoting decisions.

Keywords: COVID-19; digital health literacy; health information; internet surfing behaviours

1. Introduction

Globally, an unprecedented public and social health crisis due to the COVID-19
pandemic has contributed to great uncertainty in the world’s population. Millions of
people have been infected with the virus worldwide, hospitalized, and/or died due to
the disease [1,2]. During this period, surfing the internet for health-related information or
seeking health information online increased because many people desired to know more
about the disease, its symptoms, prevention measures, and risk communication [3,4]. In
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the context of this study, internet surfing behaviour and online health information-seeking
behaviour are used interchangeably. Internet surfing behaviour is a concept that explains
how people seek health-related information from the internet or online [5].

During the pandemic, the internet and social media platforms (Facebook, Twitter, Insta-
gram) became important sources of health-related information on COVID-19 and protective
behaviours among citizens [6–8]. A study in Germany revealed that university students
used search engines (e.g., Google), news portals, social media, video portals, and websites
of public bodies, official institutions, doctors, pharmaceutical companies, and health in-
surance companies to search for web-based health and COVID-19-related information [7].
Some topical or thematic areas that the students searched during the COVID-19 period
were the current spread of the disease, restrictions, recommendations and risk assess-
ments, symptoms of the disease, and the psychological consequences of the epidemic [7].
Similar studies established that university students in America [9], Europe [10,11], and
Asia [12–14] often used the internet, search engines (e.g., Google, Bing, Yahoo), Wikipedia,
social media platforms (e.g., Facebook, Instagram, YouTube, Twitter), news portals (e.g.,
newspapers, TV stations), and websites of public bodies/official institutions. Some of the
information searched during the pandemic were the latest updated news on the pandemic,
disease symptoms, restrictions, current spread of the disease, preventions, and vaccines.
Similar findings were reported in Denmark [15], Finland [8], Indonesia [16], Lebanon [17],
Vietnam [18], Malaysia [19], and Egypt [20]. Studies have also reported that students across
different nations also had concerns about the accuracy of online information because unver-
ified information could lead to unnecessary tension [19,21]. More specifically, students in
Malaysia were confident about the accuracy of the information they read about COVID-19
on social media [19]. Other university students in Asia (e.g., China, Malaysia, Philippines,
and Vietnam) perceived information on COVID-19 to be important and were satisfied with
the online information about COVID-19 [12,18,22]. However, some students in Germany
felt less informed about COVID-19 and were confused by the amount of information [23].

Some researchers reported that adolescents and young adults in schools experienced
challenges in surfing the internet for COVID-19-related information [4,7,10,11,15,24]. How-
ever, these students may have had limited searching skills or problems with literacy and
other issues that may have made it difficult for them to locate and understand authoritative
information. To effectively deal with complex and intricate health information, one requires
adequate digital health literacy (DHL) [7,9,11,15,25–27]. Digital health literacy (DHL), a
dimension of health literacy (HL), is the ability to find, understand, evaluate, appraise, inte-
grate, and apply health information in daily decision-making towards health-promoting
behaviours [28,29]. DHL measures include a focus on interactivity on the web, including
adding self-generated content and protecting privacy [30]. DHL has become a core compe-
tency and necessity for navigating web-based information and health service environments
within the realm of the COVID-19 pandemic and the associated “infodemic” [31,32].

A plethora of investigations on COVID-19 DHL have revealed that university students
have a low to high level of DHL. Particularly, investigators in Germany [7,23], Italy [24],
Portugal [10], and East and South-East Asia [China, Malaysia, Philippines] [12] found
that their university students had a high level of DHL for online health information seek-
ing. Comparable conclusions were drawn in Slovenia [11], Denmark [15], Vietnam [18],
Pakistan [4], Malaysia [19], and Saudi Arabia [13]. The capability to retrieve health infor-
mation is crucial in preserving good health. Higher self-reported DHL among students
leads to better health and positive health behaviours, such as preventing and managing
chronic diseases, and increasing procedural health knowledge [9,18,30,33]. However, exam-
inations in the USA [9,34], Germany [35], Spain [36], Lebanon [17], and Egypt [20] found
that university students had low levels of HL/DHL during the pandemic for online health
information-seeking. People with limited DHL usually find it more difficult to comprehend
health information [37]. Health illiteracy affects how people understand their health and
renders them ignorant [4]. A recent study in Australia revealed that university students
with inadequate DHL had poorer knowledge and understanding of COVID-19 symptoms,
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experienced more difficulties in finding information and understanding messaging about
COVID-19, and were less able to identify common symptoms of COVID-19 infection to
help prevent the spread of the infection compared to individuals with sufficient HL [38].

In Ghana, the government endorsed a public health communication strategy by all
health agencies at national and local levels [39]. This correspondence system included
public broadcasting agencies, which launched web-based media campaigns, official web-
sites for COVID-19, and official social media platforms. The basic goal of this approach
was to furnish residents with important information on COVID-19 and what it meant for
individuals’ wellbeing. Despite this approach, there were several fake news, reports and
misinformation during the period which required the capacity of people to be able to access,
navigate, understand, use, and critically evaluate information and services in ways that
supported healthy and protective behaviours during the COVID-19 crisis. Previous studies
in Ghana have found that the citizens, including adolescents and young adults in schools,
have limited health literacy [40–44]. With this limited level of HL, citizens might have
difficulties in dealing with health-related information and thus experience challenges when
seeking reliable online information.

This issue is particularly critical for university students, who consist of a significant
proportion of adolescents and young adults in Ghana. University students comprise
the population that primarily uses digital technologies and web-based health informa-
tion. Many adolescents and young adults use the internet as their primary source of
health information, spend a large amount of time online, utilize more and different social
media networks, and show trust in digital information [45,46]. Therefore, it is vital to
understand online health information-seeking behaviours and DHL among university
students in Ghana during the COVID-19 pandemic. To date, research about university
students’ internet surfing behaviours and COVID-19 DHL in Ghana is lacking compared to
Europe [7,10,11,15,24], the USA [9], and Asia [4,12,16,18]. Besides, due to cultural, contex-
tual, and/or geographical disparities as well as population characteristics, the findings may
not be applicable in the Ghanaian context. This study assessed how university students in
Ghana searched, found, and used digital health-related information about the COVID-19
pandemic. Specifically, the study (1) examined the online information searching behaviours,
(2) investigated the thematic health-related areas university students searched, and (3) as-
sessed the COVID-19 DHL levels of university students during the COVID-19 pandemic.

2. Materials and Methods
2.1. Participants’ Characteristics

This research forms part of the global COVID-19 HL network (www.covid-hl.org,
accessed on 4 March 2021). The study was conducted at a public university in Ghana,
situated in the southern region. Residential and non-residential students in the university
were involved in the study. We employed a descriptive cross-sectional survey design
and a convenience-sampling method. Participants were 1014 university students (n = 290,
28.6% females and n = 724, 71.4% males), between the ages of 18 and 40. Their ages
were categorized into 4: 18 to 25 (n = 471, 46.5%), 26 to 30 (n = 281, 27.7%), 31 to 35
(n = 192, 18.9%), and 36 to 40 (n = 70, 6.9%) respectively. The number of semesters each
participant had spent in the university included 1 (n = 56, 5.5%), 2 (n = 40, 3.9%), 3
(n = 687, 67.8%), 4 (n = 45, 4.4%), 5 (n = 115, 11.3%), 6 (n = 40, 3.9%), and 8 (n = 31, 3.1), with
no student reporting to be in her or his 7th semester. Each participant was enrolled in either
a health-related programme (n = 812, 80.1%) or otherwise (n = 202, 19.9%).

2.2. Data Collection Instrument

A pretested questionnaire was used for the data collection. The demographic variables
measured were sex, age, number of semesters spent, and study programme of each student.
To measure COVID-DHL levels among the participants, we used a revised version of the
validated DHL instrument [7,43], which fits the context of the COVID-19 disease in Ghana.
The instrument has 5 subscales and 15 items. Meanwhile, some validation studies [45,47]

www.covid-hl.org
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have confirmed a COVID-19 DHL instrument that includes 4 subscales (information search-
ing, reliability, self-generated content, and relevance) and 12 items (3 on each subscale)
with a greater validity [45,47]. Each subscale was measured on 3 levels: 1—sufficient,
2—problematic, and 3—inadequate. The reliability coefficient values for the newly val-
idated DHL instrument using the McDonald Omega ω method ranged between 0.735
and 0.869, which is considered acceptable with good usability in Ghana [45]. Information-
searching platforms of participants were measured by asking each participant to “indi-
cate how often you currently use these sources of information or otherwise relating to
COVID-19”. Response options included “search engine (Google, Bing, Yahoo)”, “social
media (e.g., Facebook, Instagram, Twitter)”, “WhatsApp”, “news portals (newspapers,
television stations)”, “health portals”, “Wikipedia”, “websites of public bodies (MOH, GHS,
FDA)”, “YouTube”, “blogs on health topics”, and “websites of doctors or health insurance
companies”. Additionally, the thematic areas of information searched by participants
during the COVID-19 era were measured. Each participant was asked to “please indicate
the specific topics you are searching for in the context of the coronavirus and if necessary,
you can select multiple response options”. Response options included: “symptoms of
COVID-19”, “COVID-19 vaccines”, “transmission routes of the coronavirus”, “individ-
ual measures to protect against infections”, “dealing with psychological stress caused
by COVID-19”, “economic and social consequences of the COVID-19 restrictions”, and
“current situation assessment and recommendations”. The respondents were also asked
“Have you searched the internet in the last 4 weeks for information about COVID-19”, with
responses being “yes” or “no”.

2.3. Procedure

Following ethical approval from the Ethical Review Board (ERB), University of Educa-
tion, Winneba, with reference number DAA/P.1/Vol.1/39, we sought further endorsement
from the Heads of Departments and Deans of Faculties to conduct the research. All under-
graduate students at all levels (first years to final years) were qualified to participate in
the study since they could all write, speak, understand, and read the English Language
fluently. We employed two trained research assistants to help with data collection. As part
of the training, each item on the questionnaire was thoroughly explained to the research
assistants to ensure the proper administration of the survey instrument. Prior to data
collection, informed consent forms were obtained from all participants who were willing
to be involved in the survey. The recruitment process was initiated by officially meeting
with the authorities of the university to explain the rationale of the study and agreeing on
suitable dates for the data collection whilst establishing a good rapport at the same time.

The researchers visited the university on the agreed dates and thoroughly briefed
and explained every item on the questionnaire to the participants. The respondents were
encouraged to ask questions for more explanations if required. Just before administering
the questionnaires, the participants were informed about all ethical considerations being
followed, including anonymity, protection of their data, confidentiality, adherence to all
COVID-19 safety protocols at the time, and willing involvement and/or withdrawal at any
time during the data collection process. Each participant was given the DHL questionnaire
to respond to, which required between 15 and 20 min to complete, with the research
assistants on standby for assistance in the process when needed. The data collection was
undertaken within approximately 2 months.

2.4. Data Analysis

A series of data analytical strategies were employed to analyse descriptively the
data collected. To understand the online information-searching behaviours of university
students during the COVID-19 pandemic, the frequency and percent count of the responses
were summarized and presented using both tables and charts. Similarly, the thematic areas
the students searched about COVID-19 were analysed using the multiple response analysis,
mainly focusing on the frequency and percent counts. Mean and standard deviation
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were used to measure the DHL levels, whereas an independent-sample t-test was used
to test for differences in the DHL levels between students enrolled in health-related and
other academic programmes. Probability values (p-values) less than 0.05 were considered
statistically significant.

3. Results
3.1. Demographic Information of the Students

The demographic characteristics of the students explored include sex, age, semester,
and programme area (Table 1).

Table 1. Demographic Characteristics of Participants.

Demographic Levels Frequency Percentage

Sex Male 724 71.4
Female 290 28.6

Age 18–25 471 46.5
26–30 281 27.7
31–35 192 18.9
36–40 70 6.9

Semester 1.00 56 5.5
2.00 40 3.9
3.00 687 67.8
4.00 45 4.4
5.00 115 11.3
6.00 40 3.9
8.00 31 3.1

Programme Health-related 812 80.1
Non-health-related 202 19.9

The demographic information in Table 1 shows that more than half of the participants
(71.4%, n = 724) were males. The study was dominated by participants between the ages
of 18 and 25 years, 471 (46.5%). However, less than 7% (n = 70) of the respondents were
between 36 and 40 years. The majority of the participants were enrolled in semester 3
(n = 687, 67.8%), followed by semester 5 (n = 115, 11.3%). However, semester 8 had the
lowest number enrolled (n = 31, 3.1%). The results further revealed that majority of the
respondents (n = 812, 80.1%) were students from health-related programmes, while the
remaining respondents (n = 202, 19.9%) were from non-health-related programmes.

3.2. Online Information Searching Behaviours Exhibited by University Students during the
COVID-19 Pandemic

Descriptive analysis of online information searching platforms utilized by univer-
sity students during the COVID-19 pandemic is indicated as frequencies (counts) and
percentages in Table 2.

The results showed that the university students used a variety of platforms to search
for COVID-19-related information (Table 2). Particularly, the predominant platforms used
were search engines (n = 954, 94.1%), social media (n = 950, 93.7%), and WhatsApp (n = 950,
93.7%). Other platforms were mentioned, which include health portals (n = 873, 86.1%),
YouTube (n = 849, 83.7%), and news portals (n = 934, 92.1%), while the least utilized
information-searching platforms were blogs on health topics (n = 808, 79.7%) and websites
of doctors (n = 738, 72.8%).

Regarding the information-surfing behaviours, our results revealed that majority of
the students (n = 612, 60%) had searched the internet in the previous 4 weeks (see Figure 1).
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Table 2. Distribution of responses on the sources of information-seeking platforms (n = 1014).

Sources Used, n (%) Not Used, n (%)

Search engine (e.g., Google, Bing, Yahoo!) 954 (94.1) 60 (5.9)
Social media (e.g., Facebook, Instagram, Twitter) 950 (93.7) 64 (6.3)

WhatsApp 950 (93.7) 64 (6.3)
News Portals (e.g., newspapers, TV stations) 934 (92.1) 80 (7.9)

Health Portals 873 (86.1) 141 (13.9)
Wikipedia 869 (85.2) 145 (14.3)

Websites of public bodies (e.g., Ministry of Health,
Ghana Health Service, Food and Drugs Authority) 864 (85.2) 150 (14.8)

YouTube 849 (83.7) 165 (16.3)
Blogs on health topics 808 (79.7) 206 (20.3)

Websites of doctors or health insurance companies 738 (72.8) 276 (27.2)

Total 1014 100.0
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Figure 1. Responses on internet search in the last 4 weeks.

We also examined whether the university students were concerned about the accuracy
of COVID-19-related information searched online (Table 3).

Generally, the students were concerned about the accuracy of information searched
online. An overwhelming number of students reiterated that whenever they searched
for COVID-19 information online, they checked whether: “the information is up to date”
(99.0%), “the information comes from official sources” 985 (97.1%), “the information is
verified” 984 (97.0%), “different opinions are represented” 960 (94.7%), and they “quickly
learn the most important things” 985 (97.1%). Surprisingly, a larger proportion of the
students reported that it was not important to them whether “the subject is dealt with
comprehensively” 604 (59.6%).

3.3. Thematic Health-Related Areas University Students Searched during the COVID-19 Period

The multiple-response analysis revealed the thematic areas university students searched
during the COVID-19 period (Table 4).
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Table 3. Responses on information accuracy concerns.

How Important Is It to You That . . . Important, n (%) Not Important, n (%)

the information is up to date? 1004 (99.0) 10 (1.0)
you quickly learn the most important things? 985 (97.1) 29 (2.9)
the information comes from official sources? 985 (97.1) 29 (2.9)

the information is verified? 984 (97.0) 30 (3.0)
different opinions are represented? 960 (94.7) 54 (5.3)

the subject is dealt with comprehensively? 410 (40.4) 604 (59.6)

Table 4. Thematic areas university students searched during the COVID-19 period.

n Percent Percent of Cases

Symptoms of COVID-19 701 14.8 81.7
COVID-19 vaccines 689 14.5 80.3

Transmission routes of the coronavirus 664 14.0 77.4
Individual measures to protect against infection 596 12.6 69.5

Dealing with psychological stress caused
by the coronavirus 541 11.4 63.1

Economic and social consequences of
the coronavirus 529 11.2 61.7

Restrictions 524 11.0 61.1
Current situation assessments

and recommendations 499 10.5 58.2

Total 4743 100.0 –

The distribution of responses showed that different themes were searched about
COVID-19 on the internet. Predominant among the thematic areas searched during
COVID-19 were symptoms of COVID-19 (n = 701, 81.7%), COVID-19 vaccines (n = 689,
80.3%), transmission routes of the coronavirus (n = 664, 77.4%). The least searched thematic
areas during the COVID-19 pandemic were current situation assessments and recommen-
dations (n = 499, 58.2%).

3.4. COVID-19 DHL Levels among University Students in Ghana

The research assessed the dimensions and overall digital health literacy of COVID-19
among university students. In addition, the differences in the DHL levels of students
offering health-related and non-health-related programmes were examined (Table 5). DHL
values were evaluated based on three levels, namely: sufficient DHL (≥3.0), problematic
DHL (>2.5 or <3.0), and inadequate DHL (≤2.5).

Table 5. COVID-19 Digital health literacy of university students based on programme area.

Programme Overall M ± SD M SD t df p

Information searching Non-Health-related
1.66 ± 0.55

1.58 0.517 −2.457 1012 0.014 *
Health-related 1.68 0.561

Self-generated content Non-Health-related 1.72 ± 0.52 1.79 0.692 1.757 247.22 0.080
Health-related 1.70 0.461

Reliability Non-Health-related 1.89 ± 0.53 1.83 0.528 −1.960 1012 0.051
Health-related 1.91 0.531

Determining relevance Non-Health-related 1.75 ± 0.61 1.48 0.525 −7.830 352.67 0.000 *
Health-related 1.82 0.617

DHL Overall
Non-Health-related

1.75 ± 0.33
1.67 0.326 −4.209 1012 0.000 *

Health-related 1.78 0.328

* significant at p < 0.05.
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The overall mean scores of DHL ranged from 1.0 to 4.0, where higher scores depict
high practice, whereas lower scores depict low practice of DHL (Table 5). Generally, DHL
was found to be inadequate among the student population. This level of DHL inadequacy
was consistent across all domains of DHL. Relatively, among the dimensions of DHL,
competency regarding judging the reliability of online information searching was the
highest (M = 1.89, SD = 0.531), while information searching competency was the lowest
(M = 1.66, SD = 0.554).

Despite the inadequate DHL levels, it was found that students reading health-related
programmes showed significantly higher levels of DHL compared to those reading non-
health-related programmes (t = −4.209, p < 0.001). Particularly, the analysis showed
that students with health-related backgrounds exhibited significantly higher levels of
information searching (t = −2.457, p = 0.014) and determining information relevance
competencies (t = −7.830, p < 0.001) than those with non-health-related backgrounds.
Competencies related to self-generated content and judging information reliability were
not different for those with health-related backgrounds and those without.

4. Discussion

This descriptive cross-sectional study was conducted to examine the internet surfing
or online information searching behaviours and the thematic areas university students
searched during COVID-19. To our knowledge, this study is the first to investigate DHL and
information-seeking behaviours among university students during the COVID-19 outbreak
in Ghana. The DHL levels of COVID-19 among university students were also measured and
compared for differences between students studying health-related and non-health-related
programmes. The study findings indicate that a significant majority (60%) of the university
students used a variety of digital platforms (73 to 94%) to search for COVID-19 information,
such as search engines, social media, news portals, health portals, Wikipedia, websites of
public institutions, YouTube, blogs on health, and websites of doctors or health insurance
companies, which was also reported among medical students in Iran [48]. Similarly,
studies in the USA [9], Portugal [10], Slovenia [11], China/Malaysia/Philippines [12],
Saudi Arabia [13], and Vietnam [14] established that university students often used the
internet, search engines (e.g., Google, Bing, Yahoo), Wikipedia, social media platforms
(e.g., Facebook, Instagram, YouTube, Twitter), news portals (e.g., newspapers, TV stations),
and websites of public bodies/official institutions to obtain information about COVID-19
during the pandemic. These observations were similarly reported in a study among
undergraduate college students in America [49] who also used various search engines
and multiple websites to find health information, albeit not specifically for COVID-19-
related information. This observation points to a growing tendency for the use of digital
sources of health information among students, whether it is for a pressing individual health
need or a general societal health challenge at any point in time. Vietnamese respondents,
including students surveyed during the early stages of the pandemic, were reported to have
used the internet, online newspapers, and digital social networks as the most dominant
channels for accessing COVID-19-related information [50]. It appears that even though
most users of digital platforms to access information about COVID-19 or other health-
related information were concerned about the credibility of these varieties of information
channels, the convenience and probably ease of access to health information via digital
channels made them the most preferred. Moreover, some level of restrictions imposed on
residents in most countries during various periods of the pandemic may have contributed
to the increased use of digital platforms to search for COVID-19-related information as
reported in a study in Germany [51]. At the time of the study, online and hybrid modes of
teaching had become quite common on university campuses in Ghana [52] and thus may
also have increased the online surfing skills and access of students to digital platforms.

The majority (95 to 99%) of the students were concerned about the accuracy of the
COVID-19-related information they searched for on the internet. Issues related to the credi-
bility of the health information searched were crucial considerations for surfers. The impact
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of misleading COVID-19-related information on the mental health of people cannot be
underestimated [37,53]. The COVID-19 pandemic was accompanied by a deluge of complex
and changing information, resulting in an “infodemic”—an overabundance of informa-
tion rife with misinformation and hoaxes [25–27]. During the pandemic, people found
themselves overwhelmed with news containing fake reports and mis- or disinformation
concerning topics such as diagnosis, protective behaviours, statistics, and recommenda-
tions from experts. They also had neither the time nor the competencies to understand
this COVID-19-related information correctly [28–31]. This is because online communi-
cation channels are vulnerable to the spread of incorrect information, and many social
media news feeds are refreshed automatically with similarly misleading content [25,26,32].
The COVID-19 “infodemic” not only potentially led to confusion and uncertainty, but
was also associated with adverse health outcomes. Thus, citizens (including adolescents
and young adults in schools) with higher social media use were more often affected by
adverse COVID-19 mental health outcomes such as fear, panic, anxiety, depression, and
stress [33–38].

The types of COVID-19 information accessed and used by university students were
reported to be significantly associated with anxiety. About half of the university students
in Germany [7,23], Italy [24], Portugal [10], Slovenia [11], Pakistan [4], and Denmark [15]
reported difficulties in assessing, judging, and/or evaluating the quality, reliability, or trust-
worthiness of information from online or social media sources. Difficulties in finding the
correct information on specific health-related topics, and problems in finding information
of interest and selection for use among all of the information found about COVID-19, were
also reported. These challenges or difficulties could be attributed to several factors, includ-
ing students’ ability and confidence to surf the internet/social media and the “infodemic”
during the pandemic.

The most common thematic areas of interest to the students during surfing online for
COVID-19-related information were symptoms of COVID-19 (82%), COVID-19 vaccines
(80%), and transmission routes of the virus (77%). The period of the pandemic may have
influenced what students searched for. In the early stages of the pandemic, when much
less was known about the disease, the priorities of online users, including students, surfing
for health information were more likely to be about the unknowns and those themes that
were perceived as urgently needed to mitigate the possibility of any of the adverse health
outcomes of COVID-19. The thematic area which was of the least interest to the students
was the current situation assessment and recommendations (58%). This observation was
in contrast to a report by Le et al. [14], wherein the most requested information by a wide
range of Vietnamese respondents was the latest updated news on the pandemic. It is
plausible that the type of COVID-19-related information that university students searched
for, understood, and used may be varied at different time points during the pandemic
depending on the most pressing health threats and levels of uncertainty in the government’s
intervention measures under implementation.

The level of COVID-19 DHL was generally inadequate and consistent across the
four dimensions of DHL assessed. However, the overall level of COVID-19 DHL was
significantly higher among students who were studying health-related programmes than
those reading non-health-related programmes. Health literacy was generally reported
to be higher among people who felt well-informed about COVID-19-related information
than among those who felt inadequately informed [23]. Specifically, DHL levels were
significantly different between students studying health-related and non-health-related
programmes on the information searching and relevance dimensions of DHL, but not the
reliability and self-generated content dimensions. It is logical to infer that students studying
health-related programmes would feel more informed and competent to use information
about COVID-19 than those studying non-health-related programmes. Notwithstanding,
their abilities to assess the reliability of the COVID-19-related information sourced from
online or digital sources were unlikely to be influenced by their academic backgrounds.
The low COVID-19 DHL observed among university students was similarly observed
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among university students in Germany, especially in the dimensions of health-related
information reliability and the ability to determine whether the information was writ-
ten with commercial interests [7]. These dimensions of DHL would require deliberate
interventions to upscale the skill levels needed to exhibit higher DHL among university
students as suggested by Okan et al. [23]. Given the adverse implications of low DHL
generally [54], the dimensions of DHL for which university students exhibited much lower
competencies need to be addressed as a matter of priority. The need for more accurate
public health information about COVID-19 and on regulated platforms could help to pro-
vide user-friendly, timely, useful, and evidence-based information to guide appropriate
behaviour changes needed to mitigate the potentially debilitative effects of the pandemic
and similar widespread infections among students in the future.

4.1. Limitations

Our study has some limitations which are noteworthy for cautious interpretation,
inferencing, and practical application. The convenience sampling method used for the
data collection may have resulted in a less representative sample of the population of
interest in this study. Thus, this also decreases the generalizability of the findings to all
university students in Ghana, given that the study was conducted in only 1 of over 30 public
and 15 private universities in Ghana. Besides the fact that self-reported data collection is
vulnerable to recall and social desirability biases, the nature of descriptive cross-sectional
study designs limits the possibility of alluding to causal relationships between online
surfing behaviours and DHL.

4.2. Practical Implications

The outcome of this investigation suggests the need to implement health education
measures to strengthen students’ health literacy capacities and also strengthen their DHL
ability. The outcome of this study informs governments and health authorities to imple-
ment a well-reasoned and evidence-informed health communication strategy to provide
valid and reliable health information concerning the COVID-19 pandemic and support
individuals to make health-promoting decisions, especially among adolescents and young
adults. Given the widespread nature of mis- and/or disinformation across the world and
especially the high level of vulnerability among students who frequently use the internet
and other online platforms to search for and use health-related information, targeted edu-
cational interventions would be needed by students. Universities can provide courses on
DHL and health information to their students and can also disseminate reliable news on
COVID-19 and other public health information through their censored web-based channels.

5. Conclusions

The internet surfing behaviour or online health information searching behaviours
of university students during the COVID-19 pandemic were exhibited in their use of
various digital platforms such as search engines, social media, news portals, health portals,
wikipedia, websites of public institutions, YouTube, blogs on health, and websites of doctors
or health insurance companies. The predominant COVID-19-related information themes
searched for were symptoms of COVID-19, COVID-19 vaccines, and transmission routes
of the virus. The overall COVID-19 DHL level among university students was generally
classified as low or inadequate based on the four sub-scales of DHL. However, even though
the reliability and self-generated content dimensions of DHL had higher scores among the
university students, it was rather the information-searching and relevance-determination
dimensions of DHL that were significantly different between students studying health-
related and non-health-related programmes.
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11. Vrdelja, M.; Vrbovšek, S.; Klopčič, V.; Dadaczynski, K.; Okan, O. Facing the growing COVID-19 infodemic: Digital health literacy
and information-seeking behaviour of university students in Slovenia. Int. J. Environ. Res. Public Health 2021, 18, 8507. [CrossRef]
[PubMed]

12. Guntay, S.; Dehbi, A.; Suckow, D.; Birchley, J. The PSI artist project: Aerosol Retention and Accident Management Issues Following
a Steam Generator Tube Rupture. In Proceedings of the International Conference on Nuclear Engineering, Chicago, IL, USA, 1
July 2002; Volume 35960, pp. 43–49.

13. Abdoh, E. Online health information seeking and digital health literacy among information and learning resources undergraduate
students. J. Acad. Libr. 2022, 48, 102603. [CrossRef]

14. Le, H.T.; Nguyen, D.N.; Beydoun, A.S.; Le, X.T.T.; Nguyen, T.T.; Pham, Q.T.; Ho, R.C. Demand for health information on
COVID-19 among Vietnamese. Int. J. Environ. Res. Public Health 2020, 17, 4377. [CrossRef]

15. Bak, C.K.; Krammer, J.Ø.; Dadaczynski, K.; Orkan, O.; von Seelen, J.; Prinds, C.; Klakk, H. Digital health literacy and information-
seeking behavior among university college students during the COVID-19 pandemic: A cross-sectional study from Denmark. Int.
J. Environ. Res. Public Health 2022, 19, 3676. [CrossRef] [PubMed]

16. Roselina, E.; Asmiyanto, T.; Andriany, M. Health information-seeking behavior on the COVID-19 pandemic: Social media usage
by gen Z in Jakarta, Indonesia. Libr. Philos. Pract. 2021, 4920. Available online: https://digitalcommons.unl.edu/cgi/viewcontent.
cgi?article=9131&context=libphilprac (accessed on 25 June 2022).

17. Bouclaous, C.; Al Kamand, A.; Daher, R.; Al Razim, A.; Haddad, I.; Kaedbey, H.D. Digital health literacy and online information-
seeking behaviour of Lebanese university students. Eur. J. Public Health 2021, 31, iii18. [CrossRef]

18. Nguyen, L.H.T.; Vo, M.T.H.; Tran, L.T.M.; Dadaczynski, K.; Okan, O.; Murray, L.; Van Vo, T. Digital health literacy about COVID-19
as a factor mediating the association between the importance of online information search and subjective well-being Among
university students in Vietnam. Front. Digit. Health 2021, 3, 739476. [CrossRef] [PubMed]

http://doi.org/10.1016/j.onehlt.2021.100228
http://doi.org/10.1016/S0140-6736(20)30566-3
http://doi.org/10.2196/19374
http://www.ncbi.nlm.nih.gov/pubmed/32338613
http://doi.org/10.3390/ijerph18084009
http://www.ncbi.nlm.nih.gov/pubmed/33920404
http://doi.org/10.1111/hir.12396
http://www.ncbi.nlm.nih.gov/pubmed/34490716
http://doi.org/10.2196/19361
http://doi.org/10.2196/24097
http://doi.org/10.1016/j.ipm.2020.102440
http://doi.org/10.3390/ijerph18063301
http://www.ncbi.nlm.nih.gov/pubmed/33806763
http://doi.org/10.3390/ijerph17238987
http://doi.org/10.3390/ijerph18168507
http://www.ncbi.nlm.nih.gov/pubmed/34444255
http://doi.org/10.1016/j.acalib.2022.102603
http://doi.org/10.3390/ijerph17124377
http://doi.org/10.3390/ijerph19063676
http://www.ncbi.nlm.nih.gov/pubmed/35329363
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=9131&context=libphilprac
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=9131&context=libphilprac
http://doi.org/10.1093/eurpub/ckab164.041
http://doi.org/10.3389/fdgth.2021.739476
http://www.ncbi.nlm.nih.gov/pubmed/34713205


COVID 2023, 3 416

19. Marzo, R.R.; Chen, H.W.J.; Abid, K.; Chauhan, S.; Kaggwa, M.M.; Essar, M.Y.; Lin, Y. Adapted digital health literacy and health
information seeking behavior among lower income groups in Malaysia during the COVID-19 pandemic. Front. Public Health
2022, 10, 998272. [CrossRef]

20. Hassan, S.; Masoud, O. Online health information seeking and health literacy among non-medical college students: Gender
differences. J. Public Health 2021, 29, 1267–1273. [CrossRef]

21. Leigh, P.J.; Fiest, K.; Brundin-Mather, R.; Plotnikoff, K.; Soo, A.; Sypes, E.E.; Stelfox, H.T. A national cross-sectional survey of
public perceptions of the COVID-19 pandemic: Self-reported beliefs, knowledge, and behaviors. PLoS ONE 2020, 15, e0241259.

22. Kor, P.P.K.; Leung, A.Y.M.; Parial, L.L.; Wong, E.M.L.; Dadaczynski, K.; Okan, O.; Molassiotis, A. Are people with chronic diseases
satisfied with the online health information related to COVID-19 during the pandemic? J. Nurs. Scholarsh. 2021, 53, 75–86.
[CrossRef]

23. Okan, O.; Bollweg, T.M.; Berens, E.M.; Hurrelmann, K.; Bauer, U.; Schaeffer, D. Coronavirus-related health literacy: A cross-
sectional study in adults during the COVID-19 infodemic in Germany. Int. J. Environ. Res. Public Health 2020, 17, 5503. [CrossRef]
[PubMed]

24. Rosano, A.; Lorini, C.; Unim, B.; Griebler, R.; Cadeddu, C.; Regazzi, L.; Palmieri, L. Coronavirus-related health literacy: A
Cross-Sectional Study during the COVID-19 Pandemic in Italy. Int. J. Environ. Res. Public Health 2022, 19, 3807. [CrossRef]
[PubMed]

25. Dwivedi, Y.K.; Hughes, D.L.; Coombs, C.; Constantiou, I.; Duan, Y.; Edwards, J.S.; Upadhyay, N. Impact of COVID-19 pandemic
on information management research and practice: Transforming education, work and life. Int. J. Inf. Manag. 2020, 55, 102211.
[CrossRef]

26. Sentell, T.; Vamos, S.; Okan, O. Interdisciplinary perspectives on health literacy research around the world: More important than
ever in a time of COVID-19. Int. J. Environ. Res. Public Health. 2020, 17, 3010. [CrossRef]

27. Sørensen, K.; Messer, M.; Okan, O. COVID-19: A Guide to Good Practice on Keeping People Well Informed. Available
online: https://theconversation.com/covid-19-a-guide-to-good-practice-on-keeping-people-well-informed-134046 (accessed
on 1 March 2021).

28. Norman, C.D.; Skinner, H.A. eHEALS: The eHealth literacy scale. J. Med. Internet Res. 2006, 8, e507. [CrossRef]
29. Sørensen, K.; Van den Broucke, S.; Fullam, J.; Doyle, G.; Pelikan, J.; Slonska, Z.; Brand, H. Health literacy and public health: A

systematic review and integration of definitions and models. BMC Public Health 2012, 12, 80. [CrossRef] [PubMed]
30. Van Der Vaart, R.; Drossaert, C. Development of the digital health literacy instrument: Measuring a broad spectrum of health 1.0

and health 2.0 skills. J. Med. Internet Res. 2017, 19, e6709. [CrossRef]
31. Paakkari, L.; Okan, O. COVID-19: Health literacy is an underestimated problem. Lancet Public Health 2020, 5, e249–e250. [CrossRef]
32. Sørensen, K. COVID-19: Digital Health Literacy Is a Key to Saving Time, Costs and Lives. ICT & Health. 2020. Available online:

https://www.ictandhealth.com/news/covid-19-digital-health-literacy-is-a-key-to-saving-time-costs-and-lives (accessed on 25
June 2022).

33. Abdel-Latif, M.M.M. The enigma of health literacy and COVID-19 pandemic. Public Health 2020, 185, 95–96. [CrossRef] [PubMed]
34. Stellefson, M.; Hanik, B.; Chaney, B.; Chaney, D.; Tennant, B.; Chavarria, E.A. eHealth literacy among college students: A

systematic review with implications for eHealth education. J. Med. Internet Res. 2011, 13, e1703. [CrossRef] [PubMed]
35. Schaeffer, D.; Berens, E.M.; Vogt, D. Health literacy in the German population: Results of a representative survey. Dtsch. Ärzteblatt

Int. 2017, 114, 53.
36. Garcia-Codina, O.; Juvinyà-Canal, D.; Amil-Bujan, P.; Bertran-Noguer, C.; González-Mestre, M.A.; Masachs-Fatjo, E.;

Saltó-Cerezuela, E. Determinants of health literacy in the general population: Results of the Catalan health survey. BMC Public
Health 2019, 19, 1122. [CrossRef]

37. Meppelink, C.S. Designing Digital Health Information in a Health Literacy Context. Ph.D. Thesis, University of Amsterdam,
Amsterdam, The Netherlands, 12 May 2016.

38. McCaffery, K.J.; Dodd, R.H.; Cvejic, E.; Ayre, J.; Batcup, C.; Isautier, J.M.; Wolf, M.S. Disparities in COVID-19 related knowledge,
attitudes, beliefs and behaviours by health literacy. Public Health Res. Pract. 2020, 30, e30342012. [CrossRef] [PubMed]

39. Quansah, F.; Hagan, J.E., Jr.; Sambah, F.; Frimpong, J.B.; Ankomah, F.; Srem-Sai, M.; Schack, T. Perceived safety of learning
environment and associated anxiety factors during COVID-19 in Ghana: Evidence from physical education practical-oriented
program. Eur. J. Investig. Health Psychol. Educ. 2022, 12, 28–41. [CrossRef] [PubMed]

40. Amoah, P.A. Social participation, health literacy, and health and well-being: A cross-sectional study in Ghana. SSM-Popul. Health.
2018, 4, 263–270. [CrossRef] [PubMed]

41. Amoah, P.A.; Phillips, D.R.; Gyasi, R.M.; Koduah, A.O.; Edusei, J. Health literacy and self-perceived health status among street
youth in Kumasi, Ghana. Cogent Med. 2017, 4, 1275091. [CrossRef]

42. Amoah, P.A.; Phillips, D.R. Health literacy and health: Rethinking the strategies for universal health coverage in Ghana. Public
Health 2018, 159, 40–49. [CrossRef]

43. Ansu-Yeboah, E.; Edusei, A.; Gulis, G. Comprehensive health literacy among undergraduates: A Ghanaian university-based
cross-sectional study. HLRP: Health Lit. Res. Pract. 2019, 3, e227–e237. [CrossRef]

44. Koduah, A.O.; Amoah, P.A.; Nkansah, J.O.; Leung, A.Y. A comparative analysis of student and practising nurses’ health literacy
knowledge in Ghana. Healthcare 2021, 9, 38. [CrossRef]

http://doi.org/10.3389/fpubh.2022.998272
http://doi.org/10.1007/s10389-020-01243-w
http://doi.org/10.1111/jnu.12616
http://doi.org/10.3390/ijerph17155503
http://www.ncbi.nlm.nih.gov/pubmed/32751484
http://doi.org/10.3390/ijerph19073807
http://www.ncbi.nlm.nih.gov/pubmed/35409490
http://doi.org/10.1016/j.ijinfomgt.2020.102211
http://doi.org/10.3390/ijerph17093010
https://theconversation.com/covid-19-a-guide-to-good-practice-on-keeping-people-well-informed-134046
http://doi.org/10.2196/jmir.8.4.e27
http://doi.org/10.1186/1471-2458-12-80
http://www.ncbi.nlm.nih.gov/pubmed/22276600
http://doi.org/10.2196/jmir.6709
http://doi.org/10.1016/S2468-2667(20)30086-4
https://www.ictandhealth.com/news/covid-19-digital-health-literacy-is-a-key-to-saving-time-costs-and-lives
http://doi.org/10.1016/j.puhe.2020.06.030
http://www.ncbi.nlm.nih.gov/pubmed/32593054
http://doi.org/10.2196/jmir.1703
http://www.ncbi.nlm.nih.gov/pubmed/22155629
http://doi.org/10.1186/s12889-019-7381-1
http://doi.org/10.17061/phrp30342012
http://www.ncbi.nlm.nih.gov/pubmed/33294907
http://doi.org/10.3390/ejihpe12010003
http://www.ncbi.nlm.nih.gov/pubmed/35049532
http://doi.org/10.1016/j.ssmph.2018.02.005
http://www.ncbi.nlm.nih.gov/pubmed/29854910
http://doi.org/10.1080/2331205X.2016.1275091
http://doi.org/10.1016/j.puhe.2018.03.002
http://doi.org/10.3928/24748307-20190903-01
http://doi.org/10.3390/healthcare9010038


COVID 2023, 3 417

45. Agormedah, E.K.; Quansah, F.; Ankomah, F.; Hagan, J.E., Jr.; Srem-Sai, M.; Abieraba, R.S.K.; Schack, T. Assessing the validity of
digital health literacy instrument for secondary school students in Ghana: The polychoric factor analytic approach. Front. Digit.
Health 2022, 4, 968806. [CrossRef]

46. Agormedah, E.K.; Henaku, E.A.; Ayite, D.M.; Ansah, E.A. Online learning in higher education during COVID-19 pandemic: A
case of Ghana. J. Educ. Technol. Online Learn. 2020, 3, 183–210. [CrossRef]

47. Lorini, L.; Martinelli, A.; Capuani, G.; Frison, N.; Reis, M.; Sommer Ferreira, B.; Valentino, F. Characterization of polyhydrox-
yalkanoates produced at pilot scale from different organic wastes. Front. Bioeng. Biotechnol. 2021, 9, 628719. [CrossRef]

48. Quansah, F.; Anin, S.K.; Hagan, J.E.; Agormedah, E.K.; Oduro, P.; Srem-Sai, M.; Frimpong, J.B. Analysis of COVID-19 risk
perception and its correlates among university students in Ghana. COVID 2022, 2, 1125–1138. [CrossRef]

49. Rocha, Y.M.; de Moura, G.A.; Desidério, G.A.; de Oliveira, C.H.; Lourenço, F.D.; de Figueiredo Nicolete, L.D. The impact of fake
news on social media and its influence on health during the COVID-19 pandemic: A systematic review. J. Public Health Theory
Pract. 2021. [CrossRef] [PubMed]

50. Amiri, P.; Moulaei, K.; Bahaadinbeigy, K.; Ghaemi, M.M.; Sheikhtaheri, A. The information-seeking behavior of medical sciences
students toward COVID-19 in mass and social media. A cross-sectional study. Health Sci. Rep. 2022, 5, e648. [CrossRef]

51. Escoffery, C.; Miner, K.R.; Adame, D.D.; Butler, S.; McCormick, L.; Mendell, E. Internet use for health information among college
students. J. Am. Coll. Health ACH. 2005, 53, 183–188. [CrossRef] [PubMed]

52. Sarpong, S.A.; Dwomoh, G.; Boakye, E.K.; Ofosua-Adjei, I. Online teaching and learning under COVID-19 pandemic: Perception
of University Students in Ghana. Eur. J. Interact. Multimed. Educ. 2022, 3, e02203. [CrossRef] [PubMed]

53. Lemenager, T.; Neissner, M.; Koopmann, A.; Reinhard, I.; Müller, A.; Georgiadou, E. COVID-19 lockdown restrictions and online
media consumption in Germany. Int. J. Environ. Res. Public Health 2021, 18, 14. [CrossRef] [PubMed]

54. Sørensen, K.; Pelikan, J.M.; Röthlin, F.; Ganahl, K.; Doyle, G.; Slonska, Z. Health literacy in Europe: Comparative results of the
European health literacy survey (HLS-EU). Eur. J. Public Health 2015, 25, 1053–1058. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.3389/fdgth.2022.968806
http://doi.org/10.31681/jetol.726441
http://doi.org/10.3389/fbioe.2021.628719
http://doi.org/10.3390/covid2080083
http://doi.org/10.1007/s10389-021-01658-z
http://www.ncbi.nlm.nih.gov/pubmed/34660175
http://doi.org/10.1002/hsr2.648
http://doi.org/10.3200/JACH.53.4.183-188
http://www.ncbi.nlm.nih.gov/pubmed/15663067
http://doi.org/10.30935/ejimed/11438
http://www.ncbi.nlm.nih.gov/pubmed/36280938
http://doi.org/10.3390/ijerph18010014
http://www.ncbi.nlm.nih.gov/pubmed/33375139
http://doi.org/10.1093/eurpub/ckv043
http://www.ncbi.nlm.nih.gov/pubmed/25843827

	Introduction 
	Materials and Methods 
	Participants’ Characteristics 
	Data Collection Instrument 
	Procedure 
	Data Analysis 

	Results 
	Demographic Information of the Students 
	Online Information Searching Behaviours Exhibited by University Students during the COVID-19 Pandemic 
	Thematic Health-Related Areas University Students Searched during the COVID-19 Period 
	COVID-19 DHL Levels among University Students in Ghana 

	Discussion 
	Limitations 
	Practical Implications 

	Conclusions 
	References

