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Abstract: Amid the COVID-19 pandemic, digital health literacy (DHL) has become a significant
public health concern. This research aims to assess information seeking behavior, as well as the
ability to find relevant information and deal with DHL among university students in Pakistan. An
online-based cross-sectional survey, using a web-based interviewing technique, was conducted to
collect data on DHL. Simple bivariate and multivariate linear regression was performed to assess
the association of key characteristics with DHL. The results show a high DHL related to COVID-19
in 54.3% of students. Most of the Pakistani students demonstrated ~50% DHL in all dimensions,
except for reliability. Multivariate findings showed that gender, sense of coherence and importance
of information were found to be significantly associated with DHL. However, a negative association
was observed with students’ satisfaction with information. This led to the conclusion that critical
operational and navigations skills are essential to achieve COVID-19 DHL and cope with stress,
particularly to promote both personal and community health. Focused interventions and strategies
should be designed to enhance DHL amongst university students to combat the pandemic.

Keywords: eHealth literacy; digital health literacy; sense of coherence; COVID-19; COVID-HL-
Q; Pakistan

1. Introduction

The widespread outbreak of the Severe Acute Respiratory Syndrome Coronavirus
(SARS-CoV-2) poses a perpetual menace to public health. The World Health Organization
(WHO) designated it as novel coronavirus disease 2019 (COVID-19) [1] and constituted
this pandemic as a public health emergency of international concern. The COVID-19
pandemic has devastating effects, with more than 100 million confirmed cases and more
than 2.3 million deaths across the globe until mid-February 2021 [2]. Currently, Pakistan is
the 30th most affected country across the world and the 7th highest hit country in the Asia
region [3], with more than 560,000 confirmed cases of COVID-19, as of 13 February 2021 [4].

The trajectory of daily reported cases in Pakistan revealed a progression of confirmed
cases, with steady, high and low dips. A rise in the number of reported cases was evident
from May 2020 onwards, where the highest peak was observed in June 2020 with more
than 6000 cases in a day, followed by a steady decrease between July and September
2020 [4]. Later on, the second wave of the pandemic erupted and the government of
Pakistan announced a second spell of COVID-19 on 28 October 2020, with a gradual
increase in daily cases. Most recently, the highest spike of COVID-19 cases was reported on
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6 December 2020 with more than 3700 cases per day [4]. Once again in January 2021, the
number of COVID-19 cases began to increase, which requires critical attention [4].

With the rapid progression of the COVID-19 pandemic, there is wake of an “info-
demic”, defined as a global epidemic of misinformation and disinformation [5]. Ironically,
there is a tsunami of information, grabbing the public’s attention in the form of experts’
opinions, muffed by a barrage of misguided theories, half-baked piece of advice, sketchy
remedies and rumors on social media platforms and other outlets. Further, the evolving
scientific knowledge and research sometimes also raise controversies or reversals in in-
fection prevention recommendations, in a relatively short span of time, crowding out the
accurate public health management and making the general public more anxious [5-7]. For
instance, the use of a cloth mask (e.g., cotton or gauze) was not recommended initially by
WHO, nonetheless, in the light of emerging evidence, the Center for Disease Control and
Prevention (CDC) recognized the effectiveness of cloth masks in slowing down the spread
of COVID-19 [5].

Since the emergence of the pandemic of COVID-19, the disease has become a constant
challenge for public health reforms. In the absence of effective treatment and limited
availability of vaccination, preventive measures against COVID-19 are critical to control.
However, there is a continuous influx of COVID-19 resources on the internet and social me-
dia, including both information and misinformation, serving as a double-edged sword [8].
Further, this plethora of complex and discordant information increases even more the
spread of fear and anxiety, engendering more confusion, chaos and panic among the public
than the virus itself [9]; this increases rates of depression, affects mental health, causes poor
quality of life and harms the well-being of individuals [10]. Given the context of the current
health dilemma, the issue of health literacy is crucial to tackle the disease, particularly to
ensure preparedness of the healthcare system and mitigate its effects on individual and
societal health.

Health literacy entails knowledge, competence and skills of an individual to attain,
process, communicate and comprehend health information and services to promote and
improve personal and community health through effective health decisions [11-15]. Digital
Health Literacy (DHL), also phrased as eHealth literacy, is an extension of health literacy
within the context of technology or electronic sources of information to understand and
address any health problem [15,16]. Health literacy is a significant empowerment strategy;,
enabling individuals to seek necessary information, control their own health matters and
take responsibility for their actions [15,17]. In recent years, health literacy has gained
significant attention, owing to its association with social determinants of health. The
WHO commission on Social Determinants of Health also recognized health literacy in
determining health inequalities within low- and middle-income countries [18]. Moreover,
the adequacy of health literacy facilitates improving personal care, creating an enabling
environment, implementing health policies and achieving health outcomes, particularly in
reducing health inequity and stress [10,17,19]. Nevertheless, low health literacy results in
poor self-management and miserable health outcomes [20].

Health literacy is a broader concept, comprising three domains: functional literacy,
interactive literacy, and critical literacy [21]. Functional literacy indicates the task-based
knowledge and skills to acquire and act on health information regarding defined risks,
recommended use of health services and adherence [13,21]. Interactive literacy describes
more advanced cognitive and social skills and competence to extract, comprehend and dif-
ferentiate between varied sources of health information, through higher level of interaction
with experts/professionals [13,21]. Critical health literacy represents the most advanced
cognitive and social skills, and competence to critically analyze health information from
varied sources and apply this information to exert effective control in both personal and
community health [13,21]. Broadly, this classification differentiates the varied literacy skills,
which progressively extend from individual health to societal health, enabling autonomy,
ensuring active engagement in wider actions and improving health outcomes.
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Recognizing the complexity of health systems, health literacy and DHL in particular is
known as an emerging field of inquiry, where no one is considered fully health literate and
requires necessary support to understand and act upon health information. Specifically,
some groups of the population are more prone to low health literacy, such as old age
adults, migrants, ethnic or racial minorities, less educated people, and people with a low
socio-economic and poor health status [22]. Here, the group of young university students
(between 17 to 24 years and above) cannot be overlooked, who despite being keener to
learn new things and enhance DHL skills are not fully equipped to critically analyze
information and take appropriate decisions for personal and community health. Due to
massive misinformation, the infodemic pertaining to COVID-19 highlighted the absence of
health literacy proficiency. In turn, it increases stress, anxiety and risks of other morbidities,
particularly among young people [13,23,24].

Overall, there is a paucity of evidence with reference to health literacy and COVID-19
in the local context of Pakistan. A large strand of literature on health literacy, particularly
DHL, represents western countries [10,25-28]. Given this backdrop, this research is an
attempt to provide a knowledge base and build an understanding regarding DHL of young
students in the education sector of Pakistan. The objective of this research paper is to
assess information-seeking behaviors among university students, along with their ability
to find relevant information and deal with DHL, and the factors associated with DHL
in Punjab, Pakistan. The primary aim of this research is not only hypothesis testing, but
also to explore students’ DHL and behaviors related to COVID-19. It is written from the
intellectual position that measures DHL, while it is worth taking all relevant factors.

This research article is structured into six sections. Section 1 (Introduction) sets
the context for present research, followed by research objective. Section 2 (Literature
Review) presents a review of relevant studies, highlighting contributions and identifying
gaps that this research would bridge. Section 3 (Materials and Methods) presents the
detailed research methodology, including study design and setting, measures and their
operationalization, data analysis approach and ethical considerations. Section 4 exhibits the
results, supported by tables and figure. Section 5 includes the discussion which critically
analyzes results in the international context, along with limitations and future directions.
Lastly, Section 6 presents the conclusion of this research.

2. Literature Review

Health literacy is mainly concerned in medical or healthcare settings. Several studies
have shown that health literacy is a prerequisite for informed health decisions [15,29-31].
Previous research has demonstrated the relevancy of DHL for quality of life [32-34],
highlighting that high levels of self-perceived knowledge or skills enhance opportunities for
quality of life. However, a lack of such knowledge or skills lead to adverse outcomes. Hsu
and colleagues determined that DHL has a positive association with health behaviors [32].
Furthermore, Neter and Brainin found a relationship of DHL with the ability to self-manage
chronic illness and treatment [33]. Broucke and colleagues concluded from a multi-country
Health Literacy Survey (HLS-19) that DHL of the general population (above 18 years) is
associated with their use of digital resources [15].

On the other hand, limited or inadequate health literacy is associated with low socio-
economic status and poor health outcomes [35,36]. Meppelink found that people with
limited health literacy usually find it more difficult to comprehend health information [37].
Berkman and colleagues claimed that low health literacy results in more hospitaliza-
tions, lack of understanding when interpreting health messages and following treatment
plans [36]. In case of older adults, low health literacy worsens health status, leading to
increased mortality [36].

The concept of health literacy has evolved over the last decade. The first health
literacy measure, namely the Rapid Estimate of Adult Literacy in Medicine (REALM),
assessed patients’ functional literacy [38]. Nutbeam expanded the conceptualization and
informed that health literacy not only entails the ability to read and write, but also the



Int. J. Environ. Res. Public Health 2021, 18, 4009 4 0of 20

ability to extract information and critically analyze it [39]. Recognizing the relevance
of digital information in modern society, Nutbeam revealed two distinctive concepts of
health literacy, i.e., clinical risk and personal asset, which stimulate an understanding of
health communication in both clinical and community settings [40]. Some researchers also
explained that health-related knowledge [41], numeracy [42] and motivation to process
health information [39] also contribute to health literacy. Later on, Serensen and colleagues
extended the concept, expanding the comprehensive dimension of health literacy to a
variety of skills to function in modern healthcare systems [43].

During the last few years, multiple measures have been developed to assess health
literacy [43,44]. Van der Vaart and colleagues conducted a study on patients” DHL with
rheumatic diseases and highlighted that six competences are required to comprehend
DHL, including operational and navigation skills, information and evaluation skills, and
interactivity skills (ability to add self-generated content and assuring privacy) [45]. Most
previous studies have used the eHealth Literacy Scale [46], with an ability to measure either
one or two concepts comprehensively, such as seeking and appraising online informa-
tion [15,47-49]. Duong and colleagues validated and applied the HLS-EU tool to determine
comprehensive health literacy for the general public in several Asian countries (Indonesia,
Malaysia, Kazakhstan, Myanmar, Taiwan and Vietnam) [50]. Van der Vaart and Drossaert
further applied a more recent instrument, the Digital Health Literacy Instrument (DHLI), to
measure operational skills, navigation skills, information searching, evaluating reliability,
determining relevance, adding self-generated content and protecting privacy [34].

Most of the literature on DHL relies on self-reporting, which is, thereby, a subjective
measurement [33,51-54]. Ghaddar and colleagues used an online survey to examine ado-
lescent health literacy and its relationship with the credible source of online-based health
information [51]. Diviani and colleagues applied a mixed method approach to gain insight
into the relationship between DHL and evaluation of online-based health information.
They concluded that people with varied DHL showed disparities in evaluation ability [53].

Regarding global and regional levels of health literacy, Paascha-Orlow and colleagues
conducted a systematic review of 85 studies and concluded that 26% people in the United
States of America had low general health literacy [24]. Similarly, limited health literacy
was found amongst 47% in Europe [25], 58.3% in Spain [25], 59% in Australia [26] and
50.1% in Germany [27]. Further, Raja et al. (2019) also explored the prevalence of limited
health literacy amongst Southeast Asian countries [55], where limited HL was found to
be associated with sociodemographic characteristics. Rababah and colleagues also found
that health literacy is influenced by sociodemographic characteristics [56]. Past studies
have also shown that low scores on sociodemographic measures, particularly education
and income status, hinder the attainment of DHL [52,57,58]. These statistics depict the
situation of developed countries, however, these also highlight that the status of health
literacy in developing countries could be more worrisome due to underdeveloped health
and education systems, as well as middle to poor socioeconomic status in the majority of
the general population. A study conducted in Asia informed that 93% of students had
insufficient health literacy [59]. Another study in Turkey showed that 29.3% of students
had insufficient health literacy [28]. Similar results are evident from a study carried out
among adolescents in Pakistan in 2018, which indicates that around 26% of respondents
had adequate, while 21% had very limited health literacy [60].

Given the present scenario of the COVID-19 pandemic, Abel and McQueen highlighted
that critical health literacy is indispensable to recognize risk factors and adopt preventive
measures [61]. The general population has a major responsibility to search for relevant
information and apply it to everyday life. However, it is seen that people with limited
health literacy are more confused in assessing the trustworthiness of information related to
a disease, due to the vast amount of online-based data available [27]. Particularly those
who have suspected COVID-19 symptoms struggle and may be affected by mental illnesses.
In this regard, Nguyen et al. examined the effect of health literacy on depression and
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quality of life in Vietnam. This study acknowledged that people with suspected COVID-19
symptoms had a higher rate of depression and lower health-related quality of life [10].

Regarding the DHL, the education sector plays a pivotal role, equipping the young
generation with latest digital platforms of information and communication. Students are
considered to be frequent users and a rich source of user-generated content (UGC) on
digital platforms including social networks. Due to the influx of information at varied
sources, extracting useful data remains a challenge. Recognizing this issue, Saura and
colleagues explored how useful knowledge can be extracted and visualized from samples of
readily available UGC. Results provided insights related to new data analysis, visualization
techniques and innovative educational trends to understand user behaviors and their
use of new technologies [62]. Further, Saura and colleagues also identified the millennial
generation (born 1981-1993) as extensive and active users of digital technologies and
tools of information, including internet and social networks [63]. Therefore, it is critical to
understand the students’ online behavior and DHL.

The issue of health literacy is critical amongst university students, who represent a sig-
nificant proportion of the youth. University students are primarily the population who use
digital technologies and web-based information the most [64]. Dadaczynski and colleagues
carried out a study amongst university students aged >18 years in Germany, using an
online-based survey, and investigated students’ DHL and web-based information-seeking
behavior during early days of COVID-19 [65]. This research found that although DHL is
well-developed amongst university students, a significant proportion of students still face
difficulties with certain abilities to evaluate information. Similarly, Rosario and colleagues
evaluated the association between DHL related to COVID-19 and online information-
seeking behavior among Portuguese university students and found that students’ per-
ceived DHL score was between good and very good [66]. Juvinya and colleagues also
conducted a cross-sectional study to define health literacy levels of students from Spain
and France, highlighting that 36.5% of students had sufficient health literacy [67].

In addition, sense of coherence (S0C) is also considered as a health promotion resource,
particularly amongst the youth. A high SoC protects people from stress that supports
mental well-being. Chu and colleagues [68] conducted a research with Chinese university
students to assess the association and effects of SOC on perceived stress and lifestyle.
This study found that higher SOC is positively associated with social support and better
performance, however, it is negatively associated with perceived stress.

Summing up, critical health literacy is mandatory to ensure how individuals integrate
their knowledge or information into optimal healthy behaviors. The association of health
literacy with increased morbidity and mortality for non-communicable diseases is already
evident from previous research [69]. Similarly, the significance of health literacy was
equally highlighted for communicable diseases, such as COVID-19 [70]. Further, COVID-
19 also requires individuals and collective readiness and adaptive ability to develop critical
health literacy, along with prevention and management to ensure compliance. Given the
local context of Pakistan, more thorough and comprehensive research is required on the
topic to have a better picture of the prevalence of DHL in view of COVID-19 amongst
university students, leading to more knowledgeable and informed health decisions.

3. Materials and Methods
3.1. Study Design and Setting

We conducted an online-based cross-sectional study among university students en-
rolled in any of the bachelor’s, master’s, MPhil or doctorate programs in Punjab province,
Pakistan. Punjab is the largest province with respect to population size and contains around
53% of the total population of Pakistan. There are 30 general public sector universities
in Punjab province. Four universities were selected randomly from the list of 30 general
public sector universities. The sample size was calculated on the basis of the size of pop-
ulation (700,000), a fraction of 0.5 and a confidence level of 0.95. For the sample of 1979
respondents, the level of sampling error was 2.2%.
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The survey was conducted as part of COVID-HL research consortium, a network of
researchers on HL from 49 countries, by the Department of Public Health, University of the
Punjab and Department of Management Sciences, University of Okara. The questionnaire
developed by COVID-HL research consortium was converted to Survey Monkey (an online
survey tool). Survey monkey was used as it provides easy access and fast distribution
at a low cost. It has the features to prevent input and data coding errors and to provide
information on response rates and time duration for completion of the questionnaire. Few
modifications were made in the questionnaire to adapt it to the country’s educational
structure. The link along with an invitation letter for participation in the survey was shared
with the deans and heads of different departments in all four universities. These heads then
introduced the study and shared the link for participation in the study with all the students
in their respective departments through WhatsApp groups, Facebook and also directly on
their emails. Equal chance was given to both male and female students to participate in the
study. In Pakistan, the female-to-male student ratio in higher educational institutions is
0.87. The data collection continued until the desired sample size was achieved.

The study was conducted as an online-based survey because of the COVID-19-related
lockdown in the country at the time of survey. Pre-testing of the questionnaire was done by
sending a link to students in contact with the first author. The data of pre-testing was not
included in the final analysis. The study was conducted from 1 May 2020 to 15 June 2020.
A reminder message was sent after two weeks of the start of the survey. Each interview
took on average 14 min for completion. The total number of interviews conducted was
1980. However, 233 incomplete questionnaires were not included in the final analysis.

3.2. Measures

COVID Health Literacy Survey Questionnaire (COVID-HL-Q) was used for data
collection [65,71]. The COVID-HL-Q was developed by COVID-HL research consortium
administrator Prof. Dr. Kevin Dadaczynski from Fulda University of Applied Sciences,
Germany, and Dr. Orkan Okan from the Interdisciplinary Centre for Health Literacy
Research at Bielefeld University [65,71]. Content validity of the instrument was done by a
panel of experts in HL. The COVID-HL-Q assesses socio-demographic characteristics such
as age (in years), gender (female, male, diverse), and country of birth (Pakistan, another
country). Information was also collected regarding students’ course of study related
variables such as subject group of study (engineering sciences, linguistic and cultural
studies, mathematics/natural sciences, medicine/health sciences, law and economics,
and social sciences/social work/psychology/education, any other), name of university
(University of the Punjab, Okara University, Government College University Faisalabad,
and Quaid-e-Azam University), study program (bachelor’s, master’s, MPhil, PhD, any
other), current semester of studies, financing of studies (support by parents, by other
family member, employment during the semester or during semester break, scholarship,
any other), and satisfaction with financial situation (completely sufficient, sufficient, less
sufficient, not sufficient).

Subjective social status of students was measured by using the MacArthur Scale [72].
It is a single-item measure that assesses a person’s perceived social status with respect
to others in their group. At the top of the ladder are the people who are the best-off as
they have more money and the best job. The students were asked to think of a ladder as
representing where people in their country stand and they were asked where they would
place themselves on this ladder on a ten-point scale (1-10).

Sense of coherence (SoC) was measured using the 9-item scale developed by Vogt,
Jenny and Bauer [73]. The original scale was developed within the work context; how-
ever, it was verbally adapted to assess the current living situations of students. The scale
measures the three domains of SoC: comprehensibility (manageable, structured, clear, pre-
dictable), manageability (easy to influence, controllable), and meaningfulness (meaningful,
significant, rewarding). The responses were taken through a 7-point Likert scale (strongly
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agree to strongly disagree). Cronbach'’s alpha of the overall scale was 0.89; for the subscales
it ranged from 0.87 to 0.89.

Information-seeking behavior related to COVID-19 was measured by asking whether
“the students have searched the internet in the last four weeks for information about the
coronavirus.” Students’ HL regarding COVID-19 was assessed by using the Digital Health
Literacy Instrument (DHLI) of Van der Vaart and Drossaert [34]. It was utilized to assess
respondents’ skills in information searching, adding self-generated content, evaluating
reliability, determining the relevance of COVID-19 related information and protecting
privacy [34]. Overall, the DHLI comprised 15 items with 1—4 response options (very easy—
very difficult for items 1-12 and never—often for items 13-15). A lower score represents
higher level of DHL of students. Cronbach'’s alpha of the scale was 0.88.

The students were also asked about different sources used for online information
searching on a 1-4 response scale (never-often), language of the sources used for searching
COVID-19-related information (English, Urdu, both Urdu and English) and specific topics
used for searching COVID-19-related information. They were also asked about the impor-
tance of the searched information and their satisfactions with the information found on the
internet regarding COVID-19.

3.3. Data Analysis

The data were analyzed using Statistical Package for Social Sciences (SPSS) version 26.
Univariate analysis was done, and descriptive statistics were presented as frequencies, per-
centages, means and standard deviations for socio-demographic characteristics, students’
studies-related variables, and digital-health-related characteristics. The mean score was
used as a cut-off point for SoC and DHL. Bivariate analysis was done using ANOVA and
simple linear regression to see the association between socio-demographic characteristics
and DHL. Finally, a multiple linear regression was employed to assess the association. Only
the variables significant at p < 0.05 at bivariate analysis were placed in multivariate analysis.
A p-value <0.05 was considered statistically significant. The Variance Inflation Factor was
used to confirm that no multicollinearity between independent variables existed.

3.4. Ethical Considerations

The study protocols were reviewed and approved by the Institutional Ethical Review
Board at the University of the Punjab (reference No. 132/IERB/PU/2020). Informed written
consent was taken before filling out the questionnaires. All respondents were explained
about their voluntary participation and assured about data privacy and anonymity. Before
the start of questionnaire, students were given information about the study’s objectives
and its significance. No personal information such as name, phone number and address
were collected to ensure the respondents’ privacy.

4. Results
4.1. Sample Characteristics

Table 1 shows that a total of n = 1747 respondents participated in the survey and
completed the self-administered questionnaire. The mean age of students was 22.5 years
(SD + 4.5). Overall, 52.7% were females and almost all (99.7%) were born in Pakistan. The
majority of respondents were studying the courses of mathematics/natural sciences (32.9%),
social sciences (23.7%) and engineering sciences (21.3%), under the bachelor’s (52.4%),
master’s (28.1%) and MPhil/PhD (19.5%) programs, within the University of Okara (73.4%)
and University of the Punjab (19.2%). Regarding students’ primary financing sources
for studies, more than three-quarters of respondents stated that they were supported
by their parents (76.8%). Most of the students were found to be satisfied on having
sufficient finances (47.0%), however, few reported having non-sufficient funds (10.9%) at
their disposal.
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Table 1. Characteristics of respondents (1 = 1747).

Characteristics nl %
Age of respondents Mean 22.5 SD + 4.5
17-20 years 652 37.3
21-24 years 789 45.2
>24 years 306 17.5
Gender
Male 826 47.3
Female 920 52.7
Study subject groups
Engineering sciences 371 21.3
Mathematics/Natural sciences 574 329
Linguistic and cultural studies 51 2.9
Medicine /Health sciences 68 3.9
Law and economics 111 6.4
Social sciences 422 23.7
Others 150 8.7
University
University of Okara 1280 73.4
University of Punjab 336 19.2
Others 131 7.5
Study program
Bachelor’s 916 52.4
Master’s 491 28.1
MPhil/PhD 340 19.5
Semester currently studying
1-2 759 434
3-4 589 33.7
>4 399 22.8
Subjective social status
Low 364 20.9
Medium 871 499
High 508 29.1
Primary source of financing
Support by parents 1278 76.8
Student grant 30 1.8
Employment during the semester 211 12.7
Employment during the semester 5 03
break ’
Scholarship 39 2.3
Other 101 6.1
Satisfaction with financial situation
Completely sufficient 244 14.0
Sufficient 817 47.0
Less sufficient 489 28.1
Not sufficient 189 10.9
Overall sense of coherence (SoC)
High SoC 942 59.8
Low SoC 632 40.2
Comprehensibility
High 956 59.6
Low 648 40.4
Manageability
High 1025 63.5
Low 588 36.5
Meaningfulness
High 917 56.8
Low 697 43.2

! Values do not always add up to 1 = 1747 due to missing values.
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This research applied the MacArthur Scale of Subjective Social Status to capture the
respondents’ placement on a social ladder between a score of 1 to 10, indicating top score
for best-off and bottom for worst-off. The mean of the MacArthur scale was 5.3 (SD + 2.2).
The findings revealed that around 21% and 50% of respondents belonged to the subjective
social status between 1-3 and 46 score in the top ladder for best-off. Figure 1 displays the
respondents’ individual scores on the social ladder.
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2 3 4 5 6 7 8 9 10
Ladder (1-10)

Figure 1. Subjective social status.

4.2. Sense of Coherence

Respondents’ SoC was determined through assessing their aptitude to apply existing
and potential resources to cope with COVID-19 related stress and promote health. Table 1
presents the measurement of SoC, based on students’ perception about three broader
dimensions, i.e., comprehensibility (cognitive dimension), manageability (behavioral di-
mension) and meaningfulness (motivational dimension). Findings revealed that the vast
majority of students had an overall high level of SoC (59.8%), which is the coping capacity
to deal with COVID-19 stress. Similarly, most of the respondents had a high level of
comprehensibility (59.6%), manageability (63.5%), and meaningfulness (56.8%) to combat
health-related stress.

Furthermore, Table 2 highlights the item-wise results of the three broader dimensions
of SoC through psychometric evaluation among study participants against a 7-point Likert
scale (strongly agree to strongly disagree) to infer respondents’ existing life situations.
Results show that a significant number of students were found to (strongly/somewhat)
agree towards their current life situations and SoC, which are significant (76.1%), mean-
ingful (75.5%), manageable (74.3%), controllable (71.1%), clear (70.0%), rewarding (69.7%)
and structured (69.0%), but to a slightly lesser extent easy to influence (67.5%) and
predictable (65.4%).

4.3. Digital Health Literacy about COVID-19

Respondents’ DHL in relation to COVID-19 was assessed using a number of ques-
tions, including purpose, key search areas, sources/means, main topics, frequency and
language of searching online information during the four weeks preceding the survey, e.g.,
number of infected cases and ways to avoid or deal with COVID-19 in daily life. Further,
their perception regarding the importance of information and extent of satisfaction was
also explored.

Initially, the purpose of searching online information was assessed. Most students
reported that they have searched for COVID-19 information on the internet for themselves
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and other people (55.7%) within four weeks prior to the survey; additionally, 21.4% search
for information only for themselves and 7.0% only for other people. Only 15.9% of students
did not search for any information related to COVID-19 on the internet during the previous
four weeks.

Table 2. Percentage distribution of sense of coherence.

. L. Strongl Somewhat Neither Agree Somewhat . Strongl

Characteristics Agregey Agree Agree Nor Disaggree Disagree Disagree Disag%ei
Manageable (1 = 1669) 9.7 36.5 28.1 13.7 55 2.8 3.8
Structured (n = 1637) 6.6 36.3 26.1 17.2 6.2 2.7 49
Easy to influence (n = 1630) 6.4 35.0 26.1 15.8 7.5 34 5.8
Clear (n = 1630) 8.1 40.9 21.0 13.1 7.7 33 5.9
Controllable (n = 1622) 8.7 39.8 22.6 13.9 6.2 3.0 5.8
Predictable (n = 1623) 6.7 33.1 25.6 18.1 6.0 35 6.9
Meaningful (n = 1627) 12.0 414 22.1 12.7 44 2.5 5.0
Significant (n = 1628) 11.2 44.0 20.9 11.7 53 2.5 44
Rewarding (n = 1626) 10.4 36.7 22.6 15.2 52 33 6.6

In order to determine participants’ DHL, we used an instrument (DHLI) to measure
students’ skills in searching for COVID-19 related information on the internet, under
the following five key dimensions: information searching (DHL search), adding self-
generated contents (DHL content), evaluating reliability (DHL reliability), determining
relevance (DHL relevance) and protecting privacy (DHL privacy) against a 4-point Likert
scale (very easy to very difficult). The findings show that the majority of respondents
found the online search for information easy or even very easy, particularly in using
the proper words/search query (76.2%), making a choice for information to find (73.2%),
and finding the exact information they have been looking for (64.0%). Similarly, most
of the respondents claimed that they found DHL content (very) easy regarding adding
self-generated content about COVID-19 on various forums or social media platforms (e.g.,
Facebook or Twitter), including posting messages for people to understand exactly what
is meant (67.9%), expressing opinion/thoughts/feeling in writing (63.0%), and clearly
formulating question (62.7%). Contrary to the above, a large number of students informed
about the difficulty to evaluate the reliability of online information (DHL reliability), in
terms of deciding whether the information was reliable (64.5%) or whether the information
was attached to commercial interests (53.9%), and verifying the information from different
websites (55.9%) (Table 3).

Furthermore, the vast majority of students reported DHL relevancy as (very) easy,
while deciding about the applicability of the information (68.5%), particularly for healthcare-
related decision-making (69.9%) and in daily life (68.8%). Lastly, most of the students
declared that they never found DHL privacy difficult, while posting messages on a public
forum or social media about COVID-19, specifically in judging who can read the posted
message (33.5%), sharing their own (62.5%) or some else’s private information (71.7%)
(Table 3).

Upon computing the items described above, the mean score for the overall DHL
was 33.1 (SD + 6.1), indicating that on average participants had a high level of DHL to
deal with COVID-19-related online-based information. Similarly, the higher mean values
for various items of DHL were recorded for DHL reliability (M = 7.6, SD + 2.3), DHL
contents (M = 6.8, SD + 1.8), DHL relevance (M = 6.6, SD + 1.7), DHL search (M = 6.5,
SD + 2.1) and DHL privacy (M = 5.4, SD + 2.1). Of all students, 54.3% had an overall high
DHL. Likewise, the vast majority of respondents exhibited high levels of DHL contents
(66.0%), followed by DHL search (57.1%), DHL relevance (55.0%), DHL privacy (53.5%)
and DHL reliability (44.4%).

Furthermore, this study explored the frequency of searching for online information
from various sources/means about COVID-19 (Table 4). The findings revealed that a
significant number of young students often sought information through search engines
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(e.g., Google, Bing, Yahoo; 43.8%), social media (e.g., Facebook, Instagram, Twitter; 39.9%),
YouTube (39.7%) and news portals (e.g., newspapers, TV news channels; 36.7%). Never-
theless, respondents sometimes also searched national websites (e.g., National Command
Operations Center (NCOC); 26.5%), Wikipedia and other online encyclopedias (26.1%),
and multiple health blogs (29.4%). Additionally, some of the students informed that
they had never searched guidebook communities (35.6%), health portals (31.1%) or doc-
tors/pharmaceutical websites (34.6%).

Table 3. Digital health literacy among respondents.

Characteristics g:g: Easy  Difficult Di‘/fg?:llt
Information searching

Make a choice from all the found information (n = 1470) 24.0 492 17.6 9.2

Use the proper words/search query to find information (n = 1452) 18.1 58.1 16.3 7.6

Find the exact information they are looking for (n = 1450) 16.1 47.9 26 10
Adding self-generated contents

Clearly formulate question (n = 1451) 12.0 50.7 30.9 6.3

Express opinion, thoughts or feeling in writing (n = 1454) 11.8 51.2 31.6 54

Write message such that people understand exactly what they mean (n = 1449) 14.6 53.3 28.6 3.6
Evaluating reliabilit

Decide whether the information is reliable or not (n = 1466) 16.3 19.2 419 22.6

Decide whether the information is written with commercial interests (1 = 1460) 26.6 19.5 32.8 21.1

Check different websites to see whether they provide the same information (1 = 1459) 26.5 17.6 36.9 19.0
Determining relevance

Decide whether the found information is applicable (n = 1447) 13.3 55.2 27.2 4.2

Apply the found information in daily life (n = 1449) 113 57.5 28.2 3.0

Use found information to make health-related decisions (1 = 1448) 14.3 55.6 26.2 3.9

i i Several
Protecting privacy Never Once times Often
Find it difficult to judge who can read the posted message (1 = 1458) 33.5 22.3 26.0 18.2
Share private info (n = 1460) 62.5 14.3 15.2 8.0
Share some else’s private info (1 = 1456) 71.7 12.6 10.6 5.1
Table 4. Searching for information related to COVID-19 and related topics on the internet.
Characteristics Often Sometimes Rarely Never Don’t Know

Search engines (Google, Bing, Yahoo) (1 = 1426) 43.8 31.1 13.3 6.1 5.8
Websites of public bodies (NCOC, provincial health departments) (n = 1415) 22.2 26.5 21.1 19.4 10.8
Wikipedia and other online encyclopedias (n = 1407) 20.8 26.1 21.3 23.2 8.6
Social media (Facebook, Instagram, Twitter) (n = 1415) 39.9 28.9 124 14.0 4.8
YouTube (n = 1414) 39.7 29.9 15.8 11.0 35
Blogs on health topics (1 = 1399) 18.9 29.4 21.4 23.2 7.0
Guidebook communities (n = 1411) 12.5 20.4 19.8 35.6 11.7
Health portals (n = 1405) 14.2 22.8 20.5 311 115
Websites of doctors/pharmaceutical companies (1 = 1404) 13.7 21.9 18.9 34.6 10.9
News portal (e.g., newspapers, TV stations) (1 = 1405) 36.7 34.2 14.5 10.3 4.3

Furthermore, in response to the use of language for seeking online information about
COVID-19, the majority of students reported using the English language (63.7%). Nonethe-
less, few respondents either used both English and Urdu languages (19.3%), or Urdu
only (17.0%).

Upon exploring the specific search topics for COVID-19 (Table 5), the vast majority
of respondents stated that they searched for the current spread of disease/infected cases
(57.5%) and symptoms of COVID-19 (15.1%). However, only few students explored the
information about transmission routes (5.9%), protective measures (5.2%), economic and
social consequences of COVID-19 (3.2%) and others (5.2%).

The findings presented in Table 6 divulged that most of the students considered
the importance of information according to the fact whether they are up-to-date (68.7%),
verified (62.6%) or official (62.4%). A relatively high number of respondents prioritized
that information which enabled them to quickly learn significant things (56.2%), which is
comprehensive (48.4%) and represents different opinions (42.6%).
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Lastly, the respondents’ extent of satisfaction regarding online information about
COVID-19 was inquired against a 5-point Likert scale, where the vast majority of students
were found either very satisfied (25.6%), satisfied (35.0%), or partially satisfied (25.2%).
Nevertheless, few students were dissatisfied (11.2%) or even very dissatisfied (3.0%).

Table 5. Specific topics searched for in the context of COVID-19 (n = 1470).

Characteristics n %
Current spread of COVID-19 (e.g., number of infected cases) 845 57.5
Transmission routes of COVID-19 87 59
Symptoms of COVID-19 222 15.1
Individual measures to protect against infection (e.g., 76 59
hand-washing tips) '
Hygiene regulations (e.g., disinfection and cleaning) 23 1.5
Current situation assessments and recommendations 40 2.7
Restrictions (e.g., exit restrictions, stay-at-home orders) 22 1.5
Economic and social consequences of the COVID-19 48 3.2
Dealing with psychological stress caused by COVID-19 31 22
Others 76 5.2

Table 6. Search for information related to COVID-19 and related topics on the internet.

Very Rather Rather Not  Not at All

Characteristics Important  Important Important Important

The information is up to date

(n = 1411) 68.7 22.6 4.5 43
The information is verified (n = 1386) 62.6 259 6.3 5.3
Quickly learn the most important
things (1 = 1399) 56.2 31.5 6.5 59
The information comes from official 62.4 3.8 79 59
sources (n = 1398)
Different opinions are represented 26 382 115 76
(n =1391)
The subject is dealt with 484 36.2 3.8 6.6

comprehensively (n = 1392)

4.4. Relationship between Key Characteristics and Digital Health Literacy

Table 7 presents the cross-tabulation to explore the relationship between sociodemo-
graphic and further characteristics with overall DHL and its five dimensions, i.e., DHL
search, DHL content, DHL reliability, DH relevancy and DHL privacy. Overall, a higher
mean score of DHL was found among the students between 17-20 years (M = 33.45,
SD + 6.3), females (M = 33.57, SD + 6.0), studying in the University of Okara (M = 33.48,
SD + 6.3), studying law and economics (M = 33.77, SD + 5.7), being in a bachelor’s program
(M =33.19, SD + 5.8), suffering from chronic disease (M = 33.53, SD + 6.5) or any disability
(M =33.27,SD +7.1), belonging to relatively low subjective social class (M = 33.90, SD + 6.6),
having a low sense of coherence (M = 34.51, SD + 6.1), and being somewhat satisfied with
information (M = 35.08, SD + 5.5). A significant relationship of overall DHL (p < 0.05) was
observed with gender, studying university, subjective social status, sense of coherence,
satisfaction and importance of information (Table 7).

4.5. Bivariate and Multivariate Linear Regression of Key Characteristics with Digital
Health Literacy

Table 8 illustrates the bivariate and multivariate linear regression of sociodemograph-
ics and other characteristics with overall DHL. Simple linear regression was performed
to establish the relationship between DHL and key characteristics of respondents. A sta-
tistically significant association (p < 0.05) was observed with all variables. Furthermore,
a multivariate logistic regression analysis was carried out. Results show that students’
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gender, sense of coherence, satisfaction and appraisal of the importance of information
were found to be significantly associated with overall digital health literacy. Multivariate
analysis revealed that female students showed 0.93 increase in DHL (95% CI: 0.28-1.56),
where a unit increase in sense of coherence was associated with a 0.13 unit increase in
their DHL (95% CI: 0.09-0.16). Similarly, a higher likelihood of 2.02 units of DHL was
seen among those respondents, who gave importance to information (95% CI: 1.37-2.68).
However, a negative association was observed with students’ satisfaction with information
(B = —1.05; 95% CI: —1.49-0.59). The R? of 0.13 indicated a good model fit.

Table 7. Relationship between respondents’ characteristics and digital health literacy.

DHL

DHL

Overall DHL DHL Search DHL Contents T DHL Privacy
Reliability Relevance
(n =1344) (n =1431) (n =1435) (n =1451)
Characteristics (n =1450) (n =1429)
Mean Mean Mean Mean Mean Mean
" (SD) " (SD) " (SD) " (SD) " (SD) " (SD)
Age of respondents p=0.12 p <0.001 p=0.60 p=0.26 p=0.12 p=0.68

17-20 years 484 3345(6.3) 511 6.78(21) 521 691(1.8) 527 7.61(22) 522 6.70(1.7) 532 5.36(2.0)
21-24 years 619 33.14(59) 664 654(21) 655 6.83(1.7) 664 7.62(23) 651 6.66(1.7) 661 555(2.1)
>24 years 241 3242(6.2) 256 6.11(21) 259 6.60(1.9) 259 7.89(23) 256 6.44(17) 258 5.45(2.1)

Gender p=0.04 p=0.04 p =0.005 p=0.03 p=033 p=0.68
Male 630 32.61(62) 670 643(21) 674 6.68(1.8) 679 753(22) 671 654(1.7) 683 5.48(2.0)
Female 714 33.57(6.0) 761 6.66(21) 761 695(1.7) 771 7.78(2) 758 6.72(1.6) 768 544(2.1)

Study subject groups p=04 p =0.003 p=021 p=0.09 p=0.72 p=0.32
Engineering sciences 275 33.46(6.8) 291 6.82(23) 297 6.84(21) 296 7.41(22) 297 6.72(19) 298 5.72(2.1)
Mathematics/Natural sciences 431 33.23(5.9) 464 6.67(2.1) 456  6.94 (1.7) 477  7.61 (2.3) 462  6.66 (1.6) 478 5.37 (2.0)
Linguistic and cultural studies 33 3375(72) 37 6.89(22) 37  6.86(1.7) 39 7.48(2.0) 36 6.72(1.9) 37 545(24)
Medicine/Health sciences 61 3313(67) 65 62121 64 671(17) 63 793(21) 63 663(1.8) 62 558(2.1)
Law and economics 89 33.77(5.7) 93 6.6 (1.8) 92 7.05(1.7) 91 8.15(22) 92  6.79(15) 92 534(21)
Social sciences 340 3247(57) 356 6.18(20) 35 6.62(1.7) 358 7.82(22) 355 6.51(1.6) 360 5.36(2.0)
Other 115 33.12(5.6) 125 6.56(2.2) 123 6.82(1.6) 126 759(22) 124 659(14) 124 551(22)

University p =0.002 p <0.001 p=0.01 p=0.04 p=0.10 p <0.001
University of Okara 965 33.48(6.3) 1039 6.75(22) 1039 691(1.8) 1061 7.58(2.3) 1036 6.74(1.7) 1060 5.48 (2.1)
University of the Punjab 273 3237(5.6) 284 6.02(1.8) 288 6.68(1.7) 283 797(22) 285 649(15) 283 5.28(1.9)
Other 106 31.76(5.4) 108 6.02(1.8) 108 6.42(19) 106 7.03(20) 108 6.06(1.6) 108 5.76(2.1)

Program of studies p=0.88 p=0.08 p=0.25 p=0.09 p=0.82 =0.89
Bachelor’s 705 33.19(5.8) 744 6.66(21) 745 6.89(1.7) 750 7.54(22) 745 6.66(1.7) 757 5.44(2.0)
Master’s 378 33.10(6.4) 403 649(21) 410 6.78(1.8) 416 7.73(2.3) 409 6.60(1.7) 412 5.50(2.1)
MPhil/PhD 261 3297(6.3) 284 634(21) 280 670(1.8) 284 7.87(24) 275 6.62(17) 282 546(21)

Semester currently studying p=0.33 p=040 p=0.80 p=0.07 p=0.32 =0.79
1-2 587 3323(6.5) 623 6.63(22) 627 681(1.8) 635 7.60(22) 624 6.71(1.7) 634 553(2.1)
34 443 3329(6.0) 478 646(20) 475 6.86(1.8) 483 7.85(2.3) 475 6.58(1.6) 485 5.51(2.0)
>4 314 32.67(54) 330 651200 333 679(1.7) 322 751(22) 330 658(16) 332 544(2.1)

Subjective social status p=0.01 p <0.001 p < 0.001 p=0.07 p <0.001 p=0.14
Low 250 33.90(6.6) 272 697((23) 275 7.04(1.8) 279 7.39(24) 272 1.84(18) 280 55(2.1)
Medium 667 3327(57) 719 6.61(20) 711 693(L7) 722 7.68(21) 711 1.60(1.6) 723 536(2.0)
High 424 3248(6.3) 437 621(21) 446 653(1.8) 446 778(23) 443 167(17) 445 561(21)

Primary source of financing p=0.32 p=0.29 p =042 p=0.64 p=0.93 p=0.93
Support by parents 973 33.35(6.1) 1042 6.61(2.1) 1039 6.87(1.81) 1048 7.67(2.3) 1038 6.66(1.7) 1038 6.66(1.7)
Student grant 24 3345(5.6) 25 640(16) 26 6.65(1.7) 26 830(25 26 681(1.7) 26 6.80(1.7)
Employment during the semester 169 32.50(5.8) 180 6.31(1.9) 181 6.70(1.8) 184 7.72(23) 178 6.60(1.7) 178 6.60(1.7)
Employment during the 5 3520(59) 5  74021) 5 82027 5 76025 5 660(23) 5  6.60(23)

semester break

Scholarship 33 31.78(53) 33 6.09(1.8) 34 6.64(l7) 35 725(23) 34 644(17) 34 6.44(17)
Other 75 3282(73) 79 637(23) 82 684(17) 82 752122 79 654(19) 79 6.54(1.9)

Sense of coherence p <0.001 p <0.001 p <0.001 p=022 p <0.001 p <0.001
High 773 32.06(5.8) 811 6.11(1.9) 818 646(17) 823 771(23) 814 629(1.6) 814 629 (1.6)
Low 508 3451 (6.1) 548 7.11(22) 537 731(1.8) 546 756(22) 537 7.12(17) 537 7.12(L7)

Chronic disease p =038 p=0.18 p =042 p <0.001 p=0.72 p=0.72
Yes 196 3353 (6.5) 206 6.73(24) 206 6.92(1.9) 205 7.19(22) 203 6.60(1.8) 203 6.60(1.8)
No 1095 33.11(6.0) 1153 6.52(2.1) 1158 6.81(1.7) 1177 7.78(23) 1159 6.65(1.7) 1159 6.65 (1.7)

Any disability p=0.65 p=0.70 p=0.80 p <0.001 p <0.001 p=022
Yes 213 3327(7.1) 224 650(23) 226 6.84(20) 223 720(23) 224 5872 222 6.75(1.9)
No 1025 33.06 (5.8) 1078 6.54(2.1) 1077 6.81(1.7) 1098 7.74(23) 1103 535(2.1) 1080 6.60 (1.6)

Satisfaction with information p < 0.001 p <0.001 p <0.001 p <0.001 p <0.001 p=0.20
Dissatisfied 171 34.12(6.8) 182 7.07(24) 186 7.09(19) 189 731(2.3) 182 711(19) 189 571 (2.2)
Somewhat Satisfied 316 35.08(5.5) 342 7.11(.0) 335 720(1.7) 346 811(21) 337 7.11(16) 346 5.40(2.0)
Satisfied 806 32.22(59) 838 621(20) 847 6.63(1.8) 851 7.61(23) 847 6.35(1.6) 857 543(2.1)

Importance of information
Very important
Less important

p < 0.001
714 32.08 (5.9)
531 34.69 (5.8)

p <0.001
739 6.11 (2.0)
563 7.10 (2.11)

p < 0.001
745 655 (1.8)
558 722 (1.7)

p <0.001
749 7.83 (2.3)
570 759 (2.2)

p < 0.001
741 6.36(17)
560 7.01 (1.6)

p < 0.001
751 527 (1.9)
575 759 (2.2)
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Table 8. Bivariate and multivariate linear regression of sociodemographic and further characteristics
with overall digital health literacy (n = 1344).

L Bivariate Linear Regression Multivariate Linear Regression
Characteristics
3 (SE) 95% CI p 3 (SE) 95% CI P
Age of respondents —0.08 (0.04) —0.15-0.01  0.02  —0.02(0.04)  —0.09-0.05 0.63
Gender 0.96 (0.33) 0.31-1.62 0.004  0.93(0.33) 0.28-1.56 0.005
University —094(0.26) —1.47-042 <0.001 -0.48(0.27)  —1.01-0.05 0.07

Subjective social status ~ —0.26 (0.07)  —0.41-0.12  <0.001 —0.09 (0.08) —0.24-0.06 0.27
Sense of coherence 0.16 (0.16) 0.13-0.19 <0.001 0.13 (0.02) 0.09-0.16 <0.001

Sa?isffadio“. with ~14(023) —1.85-094 <0.001 —1.05(0.23) —1.49-059  <0.001
information
hﬁortanc.e of 2.60 (0.34) 194326  <0.001 2.02(0.33) 1.37-2.68  <0.001
ormation
Age of respondents ~ —0.08 (0.04)  —0.15-0.01  0.02  —0.02(0.04) —0.09-0.05  0.63

5. Discussion

This study assessed DHL among university students in Pakistan, particularly explor-
ing their information seeking ability and behavior, along with sense of coherence to cope
with anxiety. In the time of the COVID-19 pandemic, it is the first kind cross-sectional
study representing the young population in Pakistan and analyzing their DHL—and its
associated factors—comprehensively.

Among the sociodemographic characteristics, it is worth mentioning that mostly
female students participated in this research. This can be accounted for by course or study
program type, with relatively highly feminized fields covered under this research. The
mean score of MacArthur scale of subjective social status was 5.3, highlighting best-to-
moderate positioning of participants within the social ladder. It is because individuals older
than 25 years of age are usually employed, thus are more stable in the social ladder [74].
Similar to a Chinese [68] and three Asian countries studies [75], this research reported a
high level of sense of coherence amongst students—a psychological measure for health
promotion to strengthen coping capacity against COVID-19 stress.

5.1. Critical Analysis of Results in the International Context

DHL is a critical and frontline tool to combat the COVID-19 pandemic. Previous re-
search emphasized that people with greater knowledge are more likely to adopt preventive
and protective behavior regarding COVID-19 [76,77]. It is argued that health literacy not
only empowers individuals and facilitates making informed decisions, but also enhances
individual capacities for a collective societal response [61].

Along with traditional sources of information such as friends, family and print media,
the internet provides a global platform to seek and understand health information for
disease control and prevention. Therefore, this research focused on DHL of university
students, who are considered frequent users of the internet. The mean score for overall
DHL in our study (33.1) is comparable to Norwegian adolescents, where the mean score
of 35.2 was reported for health literacy [75]. Further, this research revealed that more
than 50% of the university students perceived themselves to have a higher DHL in rela-
tion to COVID-19. These findings are comparable with previous studies conducted in
Vietnam [10], Europe [25], Germany [27,78] and Midwestern city [79]. However, they are
inconsistent with Pakistan [80], France and Spain [67,81], where students had relatively
low to moderate levels of health literacy. Findings reiterate that the participants who
had higher DHL may have lower risk of COVID-19 infection. Since this research was
carried out during the first wave of the COVID-19 pandemic, it could be argued that
government policies, preventive measures and public health interventions were observed
strictly during lockdown in Pakistan, similar to other countries [27], which may result in
higher DHL. Overall, higher DHL is an indicator of individual wellness and self-efficacy
for pandemic-related stress. These findings support the need for continuous awareness
raising for the general population and high-risk communities to enhance DHL and endorse
public health [79].
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The internet facilitates instant access to the latest information from a variety of sources,
allowing control over choices and autonomy to the users. However, it also leads to
multiple challenges, including low-quality or even unreliable information [82]. The results
showed that participants used different means and sources to stay informed during the
lockdown. Most of the students searched for information about the spread of infected cases
and symptoms for themselves and other people. Interestingly, the majority considered
the verified and official information most significant to remain informed and showed
satisfaction. These findings corroborate previous similar studies carried out in the context
of COVID-19 [79,83,84].

The findings also indicate the variance in overall DHL and its five dimensions accord-
ing to respondents’ sociodemographic- and education-acquisition-related characteristics
(e.g., subject groups, programs and primary financing sources). Here, a proxy measure of
subjective social status was used as a potential confounder to determine socio-economic
status. The results are consistent with previous research, highlighting that sociodemo-
graphic and educational factors affect health literacy outcomes [40,67,80]. This research
emphasizes the need to address health literacy deficiencies through improving access and
providing continuous education, particularly focusing on rural areas. Further, this research
also examined that lack of information influences the students’ sense of coherence, which
is a protective factor for reducing anxiety. It is evident that the sense of coherence has
the potential to manage available resources and promote mental health during stressful
situations, particularly amongst students [68].

DHL requires critical operational and navigations skills for searching online informa-
tion and applying it in daily life. Considering the diversity of health information, DHL
was categorized into five broader dimensions (search, content, reliability, relevance and
privacy). Our study results show a higher DHL behavior for COVID-19 (~50%) amongst
Pakistani students in all dimensions, except for DHL reliability. The dimensions of apprais-
ing health information in terms of evaluating reliability and determining relevance are
considered more complex competencies, also known as critical HL [40]. Regarding DHL
search and content of COVID-19, this research reported that less than one-third of students
reported problems to find out the correct information and formulate questions on a relevant
topic. However, greatest challenges were observed for assessing the reliability, particularly
in judging the information reliability and comparing websites. For DHL relevancy and
privacy, some of the students reported difficulties in applying information in daily lives
and evaluating the privacy of posted messages. These challenges highlight the interactive
character of the internet and social media platforms, which contribute to misinformation,
disinformation, and conspiracy theories [85]. Thus, official or public body websites are
more expert-driven, thus enhancing subjective trustworthiness and reliance [82].

This research concludes that health information is accessible from several perspectives
and sources, ranging from personal social media posts to scientific data and experts’
opinions, including government officials, media spokespersons, researchers and academics
to ensure the quality of health of communities. Along with the progression of pandemic,
health literacy has become a serious concern due to the influx of information, which may
raise problems in findings and applying appropriate information. Although the internet
provides the opportunity to verify statistics, deliver high-quality evidence and consult
technical experts, inaccurate and misleading information may also result into risky or
harmful behavior in the worst cases, regardless.

5.2. Limitations

The study has some limitations. Within the cross-sectional design, we only captured
findings related to the first wave of the COVID-19 pandemic. Since COVID-19 is a highly
demanding field with rapid changes, it covers only the status of DHL at a specific point in
time. Because of the online-based assessment, we could not include proportionate samples
from each university. One might expect that students who are familiar with the internet
due to the online-based study conduction were the ones more likely to take part in the
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study. This might lead to a bias in results, although the age group in general and students
in particular are overall familiar with the internet. Another limitation refers to the fact that
all information is self-reported. This limitation is particularly relevant for social status and
DHL. In addition, one needs to keep in mind that DHL has not been assessed by using an
instrument testing the functional health literacy. However, the study is based on a tool that
has been validated in the international context.

5.3. Future Directions

This research emphasizes that health literacy is critical and a matter of study today.
Hence, it is recommended to apply the same instrument to the general public, preferably
amongst older adults or respondents within a higher age range. Since people of older
ages are more responsible for healthcare decisions than university students, it would add
value in the existing literature and would also provide opportunity to compare the results
between varied age groups.

Future research should focus on the relationship between health literacy and actual
health behaviors of various age groups. It will be beneficial to design more focused
interventions, for instance, designing varied health messages to increase knowledge among
people of different health literacy levels as well as to motivate them to take certain health-
related decisions for improving quality of life.

6. Conclusions

The research provides an insight into university students’ DHL in Pakistan, their
approach to seeking health information and behavior related to COVID-19 for promoting
both personal and community health. This research also provides insights relevant to
the COVID-19 crisis, requiring immediate attention of government, communities and
individuals to adopt protective behavior and cope with complex health situations. Firstly,
the government should invest more in health education and initiate focused interventions
of health promotion and preparedness in response to the prevailing situation. Secondly,
structural and interdisciplinary approaches should be adopted to engage communities and
media through awareness raising and health education programs to enhance DHL in view
of the infodemic. Thirdly, universities should expand digital learning opportunities to
improve DHL and reinforce digital skills and competences amongst students of Pakistan.

Since students are the agents of information, this research calls for a program to
promote DHL, particularly involving students from rural areas and high-risk commu-
nities in Pakistan. It is envisaged that evidence of this research would be beneficial for
policy makers, health educators and public health practitioners engaged in health liter-
acy programs for informed decision making, as well as to improve and enhance DHL.
Health literacy requires individual and system preparedness to resolve complex real-life
issues. Amid the pandemic and infodemic, COVID-19-related health literacy is an under-
estimated problem—a key indicator to acquire necessary health information and adopt
protective behaviors.

Author Contributions: Conceptualization, R.Z.; formal analysis, R.Z. and S.I; investigation, R.Z.,
S.I. and M.Z.Z.; writing—original draft preparation, R.Z. and S.I; writing—review and editing, S.I.,
M.Z.Z. and EFE,; supervision, M.Z.Z. and FF,; All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board at the University of the
Punjab (132/IERB/PU/2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available upon reasonable request
from the corresponding author.



Int. J. Environ. Res. Public Health 2021, 18, 4009 17 of 20

Acknowledgments: We are thankful to Kevin Dadaczynski from Fulda University of Applied Sci-
ences, Germany and Orkan Okan from Interdisciplinary Center for Health Literacy Research at
Bielefeld University, Germany for providing technical support for conducting of this research. We
acknowledge support from the German Research Foundation (DFG) and the Open Access Publication
Fund of Charité — Universitdtsmedizin Berlin.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

World Health Organization. Technical Guidelines: Naming the Coronavirus Disease (COVID-19) and the Virus that Causes
It. Available online: https:/ /www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance /naming-the-
coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it (accessed on 8 March 2021).

World Health Organization. WHO Coronavirus Disease (COVID-19) Dashboard. Available online: https://covid19.who.int/
(accessed on 8 March 2021).

Worldometer. COVID-19 Coronavirus Pandemic: Updates 13 February 2021. Available online: https:/ /www.worldometers.info/
coronavirus/?utm_campaign=homeAdvegasl (accessed on 8 March 2021).

Government of Pakistan. Coronavirus in Pakistan: Updates 13 February 2021. Available online: http://covid.gov.pk/ (accessed
on 8 March 2021).

Zarocostas, J. How to fight an infodemic. Lancet 2020, 395, 676. [CrossRef]

World Health Organization. Interim Guidance: Advice on the Use of Masks in the Context of COVID-19. Available on-
line: https:/ /apps.who.int/iris/bitstream /handle/10665/331693 / WHO-2019-nCov-IPC_Masks-2020.3-eng.pdf?sequence=1&
isAllowed=y (accessed on 8 March 2021).

Centers for Disease Control and Prevention. Use of Cloth Face Coverings to Help Slow the Spread of COVID-19. Available online:
https:/ /www.cdc.gov/coronavirus/2019-ncov /prevent-getting-sick / diy-cloth-face-coverings.html (accessed on 8 March 2021).
Seng, J.J.B.; Yeam, C.T.; Huang, C.W.; Tan, N.C.; Low, L.L. Pandemic related Health literacy—A Systematic Review of literature in
COVID-19, SARS and MERS pandemics. medRxiv 2020. [CrossRef]

Abdel-Latif, M.M.M. The enigma of health literacy and COVID-19 pandemic. Public Health 2020, 185, 95-96. [CrossRef]
Nguyen, H.C.; Nguyen, M.H.; Do, B.N.; Tran, C.Q.; Nguyen, T.T.; Pham, K.M.; Pham, L.V,; Tran, K.V.; Duong, T.T.; Tran, T.V,;
et al. People with suspected COVID-19 symptoms were more likely depressed and had lower health-related quality of life: The
potential benefit of health literacy. J. Clin. Med. 2020, 9, 965. [CrossRef]

Institute of Medicine. Health Literacy: A Prescription to End Confusion; National Academy Press: Washington, DC, USA, 2004.
Nutbeam, D. Health Promotion Glossary. Health Promot. 1986, 1, 113-127. [CrossRef]

Vaishnav, K.; Galhotra, A.; Raj, U.; Rai, N. Need of the hour, “Health Literacy”: The drug of choice for the current Pandemic. Int.
J. Community Med. Public Health 2020, 7, 2841-2844. [CrossRef]

Rootman, I.; Gordon-El-Bihbety, D. A Vision for a Health Literate Canada: Report of the Expert Panel on Health Literacy; Canadian
Public Health Association: Ottawa, ON, Canada, 2008.

Broucke, S.V.D.; Levin-Zamir, D.; Schaeffer, D.; Pettersen, K.; Guttersrud, @.; Finbrdten, H.; de Arriaga, M.T.; Vrdelja, M.; Link, T.;
Pelikan, J. Digital health literacy in general populations—An international comparison. Eur. ]. Public Health 2020, 30, 5. [CrossRef]
Dunn, P; Hazzard, E. Technology approaches to digital health literacy. Int. |. Cardiol. 2019, 293, 294-296. [CrossRef]

Kickbusch, I.; Wait, S.; Maag, D. Navigating Health: The Role of Health Literacy; Alliance for Health and the Future, International
Longevity Centre-UK: London, UK, 2006.

Commission on Social Determinants of Health (CSDH). Closing the Gap in a Generation: Health Equity through Action on the Social
Determinants of Health. Final Report of the Commission on SDH; World Health Organization: Geneva, Switzerland, 2008.

Nair, S.C.; Satish, K.P,; Sreedharan, J.; Ibrahim, H. Assessing health literacy in the eastern and middle-eastern cultures. BMC
Public Health 2016, 16, 831. [CrossRef]

Nutbeam, D. Discussion Paper on Promoting, Measuring and Implementing Health Literacy: Implications for Policy and Practice in
Non-Communicable Disease Prevention and Control; World Health Organization: Geneva, Switzerland, 2017.

Eichler, K.; Wieser, S.; Briigger, U. The Costs of Limited Health Literacy: A Systematic Review. Int. |. Public Health 2009, 54,
313-324. [CrossRef]

Paakkari, L.; Okan, O. COVID-19: Health Literacy is an underestimated problem. Lancet Public Health 2020, 5, 249-250. [CrossRef]
Mian, A.; Khan, S. Coronavirus: The spread of Misinformation. BMC Med. 2020, 18, 89. [CrossRef] [PubMed]

Paasche-Orlow, M.K.; Parker, R.M.; Gazmararian, J.A.; Nielsen-Bohlman, L.T.; Rudd, R.R. The Prevalence of Limited Health
Literacy. J. Gen. Intern. Med. 2005, 20, 175-184. [CrossRef] [PubMed]

Serensen, K.; Pelikan, ].M.; Rothlin, F.; Ganahl, K.; Slonska, Z.; Doyle, G.; Fullam, J.; Kondilis, B.; Agrafiotis, D.; Uiters, E.; et al.
HLS-EU Consortium. Health literacy in Europe. Comparative Results of the European Health Literacy survey (HLS-EU). Eur. J.
Public Health 2015, 25, 1053-1058. [CrossRef] [PubMed]

Australian Institute of Health and Welfare. Australia’s Health 2018. In Australia’s Health Series no. 16. AUS 221; Australian
Institute of Health and Welfare: Canberra, Australia, 2018.


https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://covid19.who.int/
https://www.worldometers.info/coronavirus/?utm_campaign=homeAdvegas1
https://www.worldometers.info/coronavirus/?utm_campaign=homeAdvegas1
http://covid.gov.pk/
http://doi.org/10.1016/S0140-6736(20)30461-X
https://apps.who.int/iris/bitstream/handle/10665/331693/WHO-2019-nCov-IPC_Masks-2020.3-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/331693/WHO-2019-nCov-IPC_Masks-2020.3-eng.pdf?sequence=1&isAllowed=y
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/diy-cloth-face-coverings.html
http://doi.org/10.1101/2020.05.07.20094227
http://doi.org/10.1016/j.puhe.2020.06.030
http://doi.org/10.3390/jcm9040965
http://doi.org/10.1093/heapro/1.1.113
http://doi.org/10.18203/2394-6040.ijcmph20203024
http://doi.org/10.1093/eurpub/ckaa165.124
http://doi.org/10.1016/j.ijcard.2019.06.039
http://doi.org/10.1186/s12889-016-3488-9
http://doi.org/10.1007/s00038-009-0058-2
http://doi.org/10.1016/S2468-2667(20)30086-4
http://doi.org/10.1186/s12916-020-01556-3
http://www.ncbi.nlm.nih.gov/pubmed/32188445
http://doi.org/10.1111/j.1525-1497.2005.40245.x
http://www.ncbi.nlm.nih.gov/pubmed/15836552
http://doi.org/10.1093/eurpub/ckv043
http://www.ncbi.nlm.nih.gov/pubmed/25843827

Int. J. Environ. Res. Public Health 2021, 18, 4009 18 of 20

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Okan, O.; Bollweg, T.M.; Berens, E.; 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]

<named-content content-type="background:white">Ozen, N.; Ozkaptan, B.B.; Coskun, S.; Terzioglu, F. Health literacy of nursing
students and its effective factors. Nurs. Forum 2019, 54, 396-402. [CrossRef]

HLS-EU Consortium. Comparative Report of Health Literacy in Eight EU Member States. The European Health Literacy Project 2009-2012;
Ludwig Boltzmann Institute for Health Promotion Research: Vienna, Australia, 2012.

van der Heide, I.; Wang, J.; Droomers, M.; Spreeuwenberg, P.; Rademakers, J.; Uiters, E. The relationship between health,
education, and health literacy: Results from the Dutch Adult Literacy and life skills survey. J. Health Commun. 2013, 18 (Suppl. 1),
172-184. [CrossRef]

Marteau, TM.; Dormandy, E.; Michie, S. A measure of informed choice. Health Expect. 2001, 4, 99-108. [CrossRef]

Hsu, W.; Chiang, C.; Yang, S. The effect of individual factors on health behaviors among college students: The mediating effects
of eHealth literacy. J. Med. Internet Res. 2014, 16, €287. [CrossRef]

Neter, E.; Brainin, E. eHealth literacy: Extending the digital divide to the realm of health information. J. Med. Internet Res. 2012,
14, €19. [CrossRef]

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. . Med. Internet Res. 2017, 19, €27. [CrossRef]

Parker, R. Health literacy: A challenge for American patients and their health care providers. Health Promot. Int. 2000, 15, 277-283.
[CrossRef]

Berkman, N.D.; Sheridan, S.L.; Donahue, K.E.; Halpern, D.J.; Crotty, K. Low health literacy and health outcomes: An updated
systematic review. Ann. Intern. Med. 2011, 155, 97-107. [CrossRef] [PubMed]

Meppelink, C.S. Designing Digital Health Information in a Health Literacy Context. Ph.D. Thesis, University of Amsterdam,
Amsterdam, The Netherlands, 2016. Available online: https://pure.uva.nl/ws/files/2769622/172651_Meppelink_Thesis_
complete_.pdf (accessed on 7 September 2020).

Davis, T.C.; Long, S.W.; Jackson, R.H.; Mayeaux, E.J.; George, R.B.; Murphy, PW.; Crouch, M.A. Rapid Estimate of Adult Literacy
in Medicine: A shortened screening Instrument. Fam. Med. 1993, 25, 391-395. [PubMed]

Nutbeam, D. Nutbeam, D. Health literacy as a public health goal: A challenge for contemporary health education and communi-
cation strategies into the 21st century. Health Promot. Int. 2000, 15, 259-267. [CrossRef]

Nutbeam, D. The evolving concept of health literacy. Soc. Sci. Med. 2008, 67, 2072-2078. [CrossRef] [PubMed]

Ishikawa, H.; Yano, E. Patient health literacy and participation in the health-care process. Health Expect. 2008, 11, 113-122.
[CrossRef] [PubMed]

Weiss, B.D.; Mays, M.Z.; Martz, W.; Castro, K.M.; DeWalt, D.A.; Pignone, M.P.; Mockbee, J.; Hale, F.A. Quick assessment of
literacy in primary care: The Newest Vital Sign. Ann. Fam. Med. 2005, 3, 514-522. [CrossRef]

Serensen, K.; Van den Broucke, S.; Fullam, J.; Doyle, G.; Pelikan, J.; Slonska, Z.; Brand, H. (HLS-EU) Consortium Health literacy
Project European. Health literacy and public health: A systematic review and integration of definitions and models. BMC Public
Health 2012, 12, 80. [CrossRef]

Mackert, M.; Champlin, S.; Su, Z.; Guadagno, M. The many health literacies: Advancing research or fragmentation? Health
Commun. 2015, 30, 1161-1165. [CrossRef]

van der Vaart, R.; Drossaert, C.H.; de Heus, M.; Taal, E.; van de Laar, M.A. Measuring actual eHealth literacy among patients
with rheumatic diseases: A qualitative analysis of problems encountered using Health 1.0 and Health 2.0 applications. . Med.
Internet Res. 2013, 15, €27. [CrossRef]

Norman, C.D.; Skinner, H.A. eHEALS: The eHealth Literacy Scale. . Med. Internet Res. 2006, 8, €27. [CrossRef]

der Vaart, R.; van Deursen, A.].; Drossaert, C.H.; Taal, E.; van Dijk, J.A.; van de Laar, M.A. Does the eHealth Literacy Scale
(eHEALS) measure what it intends to measure? Validation of a Dutch version of the eHEALS in two adult populations. ]. Med.
Internet Res. 2011, 13, €86. [CrossRef]

Reference class: other 48. Soellner, R.; Huber, S.; Reder, M. The concept of eHealth literacy and its measurement: German
translation of the eHEALS. J. Media Psychol. 2014, 26, 29-38. [CrossRef]

Neter, E.; Brainin, E.; Baron-Epel, O. The dimensionality of health literacy and eHealth literacy. Eur. Health Psychol. 2015, 17,
275-280.

Duong, T.V,; Aringazina, A.; Baisunova, G.; Pham, T.V,; Pham, K. M.; Truong, T.Q.; Nguyen, K.T.; Oo, W.M.; Mohamad, E.; Su, T.T;
et al. Measuring health literacy in Asia: Validation of the HLS-EU-Q47 survey tool in six Asian countries. J. Epidemiol. 2017, 27,
80-86. [CrossRef] [PubMed]

Ghaddar, S.F; Valerio, M.A; Garcia, C.M.; Hansen, L. Adolescent health literacy: The importance of credible sources for online
health information. J. Sch. Health 2012, 82, 28-36. [CrossRef] [PubMed]

Knapp, C.; Madden, V.; Wang, H.; Sloyer, P.; Shenkman, E. Internet use and eHealth literacy of low-income parents whose
children have special health care needs. J. Med. Internet Res. 2011, 13, e75. [CrossRef] [PubMed]

Diviani, N.; van den Putte, B.; Meppelink, C.S.; van Weert, ].C. Exploring the role of health literacy in the evaluation of online
health information: Insights from a mixed-methods study. Patient Educ. Couns. 2016, 99, 1017-1025. [CrossRef] [PubMed]


http://doi.org/10.3390/ijerph17155503
http://www.ncbi.nlm.nih.gov/pubmed/32751484
http://doi.org/10.1111/nuf.12346
http://doi.org/10.1080/10810730.2013.825668
http://doi.org/10.1046/j.1369-6513.2001.00140.x
http://doi.org/10.2196/jmir.3542
http://doi.org/10.2196/jmir.1619
http://doi.org/10.2196/jmir.6709
http://doi.org/10.1093/heapro/15.4.277
http://doi.org/10.7326/0003-4819-155-2-201107190-00005
http://www.ncbi.nlm.nih.gov/pubmed/21768583
https://pure.uva.nl/ws/files/2769622/172651_Meppelink_Thesis_complete_.pdf
https://pure.uva.nl/ws/files/2769622/172651_Meppelink_Thesis_complete_.pdf
http://www.ncbi.nlm.nih.gov/pubmed/8349060
http://doi.org/10.1093/heapro/15.3.259
http://doi.org/10.1016/j.socscimed.2008.09.050
http://www.ncbi.nlm.nih.gov/pubmed/18952344
http://doi.org/10.1111/j.1369-7625.2008.00497.x
http://www.ncbi.nlm.nih.gov/pubmed/18494956
http://doi.org/10.1370/afm.405
http://doi.org/10.1186/1471-2458-12-80
http://doi.org/10.1080/10410236.2015.1037422
http://doi.org/10.2196/jmir.2428
http://doi.org/10.2196/jmir.8.4.e27
http://doi.org/10.2196/jmir.1840
http://doi.org/10.1027/1864-1105/a000104
http://doi.org/10.1016/j.je.2016.09.005
http://www.ncbi.nlm.nih.gov/pubmed/28142016
http://doi.org/10.1111/j.1746-1561.2011.00664.x
http://www.ncbi.nlm.nih.gov/pubmed/22142172
http://doi.org/10.2196/jmir.1697
http://www.ncbi.nlm.nih.gov/pubmed/21960017
http://doi.org/10.1016/j.pec.2016.01.007
http://www.ncbi.nlm.nih.gov/pubmed/26817407

Int. J. Environ. Res. Public Health 2021, 18, 4009 19 of 20

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.
79.

80.

Noblin, A.M.; Rutherford, A. Impact of Health Literacy on Senior Citizen Engagement in Health Care IT Usage. Gerontol. Geriatr.
Med. 2017, 3. [CrossRef] [PubMed]

Rajah, R.; Hassali, M.A.A.; Murugiah, M.K. A systematic review of the prevalence of limited health literacy in Southeast Asian
countries. Public Health 2019, 167, 8-15. [CrossRef]

Rabababh, J.A.; Al-Hammouri, M.M.; Drew, B.L.; Aldalaykeh, M. Health literacy: Exploring disparities among college students.
BMC Public Health 2019, 19, 1401. [CrossRef] [PubMed]

Chung, S.; Nahm, E. Testing reliability and validity of the eHealth Literacy Scale (eHEALS) for older adults recruited online.
Comput. Inform. Nurs. 2015, 33, 150-156. [CrossRef] [PubMed]

Chesser, A.; Burke, A.; Reyes, J.; Rohrberg, T. Navigating the digital divide: A systematic review of eHealth literacy in underserved
populations in the United States. Inf. Health Soc. Care 2016, 41, 1-19. [CrossRef] [PubMed]

Runk., L.; Durham, J.; Vongxay, V.; Sychareun, V. Measuring health literacy in university students in Vientiane, Lao PDR. Health
Promot. Int. 2016, 32, 360-368. [CrossRef] [PubMed]

Jabeen, R.; Rehman, M.U.; Masood, S.; Mahmood, H.; Mashhadi, S.F. Assessment of Functional Health Literacy among Adoles-
cents of Model Schools of Islamabad. Pak. Armed Forces Med. |. 2018, 68, 545-549.

Abel, T.; McQueen, D. Critical health literacy and the COVID-19 crisis. Health Promot. Int. 2020, 35, 1612-1613. [CrossRef]
[PubMed]

Saura, J.R.; Reyes-Menendez, A.; Bennett, D.R. How to Extract Meaningful Insights from UGC: A Knowledge-Based Method
Applied to Education. Appl. Sci. 2019, 9, 4603. [CrossRef]

Saura, J.R.; Debasa, F.; Reyes-Menendez, A. Does User Generated Content Characterize Millennials” Generation Behavior?
Discussing the Relation between SNS and Open Innovation. J. Open Innov. Technol. Mark. Complex. 2019, 5, 96. [CrossRef]
Horgan, A Sweeney, J. University students’ online habits and their use of the Internet for health information. Comput. Inform.
Nurs. 2012, 30, 402-408. [CrossRef]

Dadaczynski, K.; Okan, O.; Messer, M.; Leung, A.Y.M.; Rosario, R.; Darlington, E.; Rathmann, K. Digital Health Literacy and
Web-Based Information-Seeking Behaviors of University Students in Germany During the COVID-19 Pandemic: Cross-sectional
Survey Study. J. Med. Internet Res. 2021, 23, €24097. [CrossRef]

Rosario, R.; Martins, M.; Augusto, C.; Silva, M.J.; Martins, S.; Duarte, A.; Fronteira, I.; Ramos, N.; Okan, O.; Dadaczynski, K.
Associations between COVID-19-Related Digital Health Literacy and Online Information-Seeking Behavior among Portuguese
University Students. Int. J. Environ. Res. Public Health 2020, 17, 8987. [CrossRef]

Juvinya-Canal, D.; Sufier-Soler, R.; Boixadds Porquet, A.; Vernay, M.; Blanchard, H.; Bertran-Noguer, C. Health Literacy among
Health and Social Care University Students. Int. ]. Environ. Res. Public Health 2020, 17, 2273. [CrossRef]

Chu, J.J.; Khan, M.H,; Jahn, H.J.; Kraemer, A. Sense of coherence and associated factors among university students in China:
Cross-sectional evidence. BMC Public Health 2016, 16, 336. [CrossRef]

Vernon, J.A,; Trujillo, A.; Rosenbaum, S.; DeBuono, B. Low Health Literacy: Implications for National Health Policy; National Bureau
of Economic Research: Cambridge, MA, USA, 2007.

Sun, X,; Shi, Y.; Zeng, Q.; Wang, Y.; Du, W.; Wei, N.; Xie, R.; Chang, C. Determinants of health literacy and health behavior
regarding infectious respiratory diseases: A Pathway model. BMC Public Health 2013, 13, 261. [CrossRef]

Dadaczynski, K.; Okan, O.; Rathmann, K. COVID-19 Health Literacy Survey: University Students (COVID-HL-Survey). Questionnaire
and Scale Documentation; Bielefeld University, Interdisciplinary Centre for Health Literacy Research and Fulda University of
Applied Sciences, Public Health Centre: Bielefeld, Germany; Fulda, Germany, 2020.

Adler, N.E,; Epel, E.S.; Castellazzo, G.; Ickovics, ].R. Relationship of Subjective and Objective Social Status with Psychological and
Physiological Functioning: Preliminary Data in Healthy White Women. Health Psychol. 2003, 19, 586-592. [CrossRef]

Vogt, K.; Jenny, G.J.; Bauer, G.F. Comprehensibility, manageability and meaningfulness at work: Construct validity of a scale
measuring work-related sense of coherence. Sa J. Ind. Psychol. 2013, 39, 1-8. [CrossRef]

Giatti, L.; Camelo, L.D.V.; Rodrigues, ].E.D.C.; Barreto, S.M. Reliability of the MacArthur Scale of subjective social status—Brazilian
Longitudinal Study of Adult Health (ELSA-Brasil). BMC Public Health 2012, 12, 1096. [CrossRef] [PubMed]

Leung, A.Y.M,; Parial, L.L.; Tolabing, M.C.; Sim, T.; Mo, P.; Okan, O.; Dadaczynski, K. Sense of coherence mediates the relationship
between digital health literacy and anxiety about the future in aging population during the COVID-19 pandemic: A path analysis.
Aging Ment. Health 2021. [CrossRef]

Riad, A.; Huang, Y.; Zheng, L.; Elavsky, S. COVID-19 induced anxiety and protective behaviors during COVID-19 outbreak: Scale
development and validation. medRix 2020. [CrossRef]

Shaukat, R.; Asghar, A.; Naveed, M.A. Impact of Health Literacy on Fear of COVID-19, Protective Behavior, and Conspiracy
Beliefs: University Students’ Perspective. Libr. Philos. Pract. 2021, 4620, 1-14.

Schaeffer, D.; Berens, E.-M.; Vogt, D. Health Literacy in the German Population. Dtsch. Arzteblatt Int. 2018, 114, 53—-60. [CrossRef]
Chesser, A.; Ham, A.D.; Woods, N.K. Assessment of COVID-19 Knowledge among University Students: Implications for Future
Risk Communication Strategies. Health Educ. Behav. 2020, 47, 540-543. [CrossRef]

Shaukat, R.; Naveed, M.A. Health Literacy of University Students in Covid-19 Pandemic and Infodemic: A Pakistani Perspective.
Libr. Philos. Pract. 2021, 4708, 1-10.


http://doi.org/10.1177/2333721417706300
http://www.ncbi.nlm.nih.gov/pubmed/28508022
http://doi.org/10.1016/j.puhe.2018.09.028
http://doi.org/10.1186/s12889-019-7781-2
http://www.ncbi.nlm.nih.gov/pubmed/31664973
http://doi.org/10.1097/CIN.0000000000000146
http://www.ncbi.nlm.nih.gov/pubmed/25783223
http://doi.org/10.3109/17538157.2014.948171
http://www.ncbi.nlm.nih.gov/pubmed/25710808
http://doi.org/10.1093/heapro/daw087
http://www.ncbi.nlm.nih.gov/pubmed/28011659
http://doi.org/10.1093/heapro/daaa040
http://www.ncbi.nlm.nih.gov/pubmed/32239213
http://doi.org/10.3390/app9214603
http://doi.org/10.3390/joitmc5040096
http://doi.org/10.1097/NXN.0b013e3182510703
http://doi.org/10.2196/24097
http://doi.org/10.3390/ijerph17238987
http://doi.org/10.3390/ijerph17072273
http://doi.org/10.1186/s12889-016-3003-3
http://doi.org/10.1186/1471-2458-13-261
http://doi.org/10.1037/0278-6133.19.6.586
http://doi.org/10.4102/sajip.v39i1.1111
http://doi.org/10.1186/1471-2458-12-1096
http://www.ncbi.nlm.nih.gov/pubmed/23253581
http://doi.org/10.1080/13607863.2020.1870206
http://doi.org/10.2139/ssrn.3594370
http://doi.org/10.3238/arztebl.2017.0053
http://doi.org/10.1177/1090198120931420

Int. J. Environ. Res. Public Health 2021, 18, 4009 20 of 20

81.

82.

83.

84.

85.

Pelikan, ].M.; Rothlin, E; Ganahl, K. Measuring comprehensive health literacy in general populations: Validation of instrument,
indices and scales of the HLS-EU study. In Proceedings of the 6th Annual Health Literacy Research Conference, Hyatt Regency,
Bethesda, Rockville, MD, USA, 3—-4 November 2014.

Xu, C.; Zhang, X.; Wang, Y. Mapping of Health Literacy and Social Panic Via Web Search Data During the COVID-19 Public
Health Emergency: Infodemiological Study. J. Med. Internet Res. 2020, 22, e18831. [CrossRef] [PubMed]

Riiser, K.; Helseth, S.; Haraldstad, K.; Torbjernsen, A.; Richardsen, K.R. Adolescents” health literacy, health protective measures,
and health-related quality of life during the COVID-19 pandemic. PLoS ONE 2020, 15, e0238161. [CrossRef] [PubMed]

Nguyen, H.T,; Do, B.N.; Pham, K.M.; Kim, G.B.; Dam, H.T.B.; Nguyen, T.T.; Nguyen, T.T.P; Nguyen, Y.H.; Serensen, K.; Pleasant,
A.; et al. Fear of COVID-19 Scale-Associations of Its Scores with Health Literacy and Health-Related Behaviors among Medical
Students. Int. |. Environ. Res. Public Health 2020, 17, 4164. [CrossRef] [PubMed]

Allington, D.; Dhavan, N. The Relationship between Conspiracy Beliefs and Compliance with Public Health Guidance with Regard to
COVID-19; Centre for Countering Digital Hate: London, UK, 2020.


http://doi.org/10.2196/18831
http://www.ncbi.nlm.nih.gov/pubmed/32540844
http://doi.org/10.1371/journal.pone.0238161
http://www.ncbi.nlm.nih.gov/pubmed/32857806
http://doi.org/10.3390/ijerph17114164
http://www.ncbi.nlm.nih.gov/pubmed/32545240

	Introduction 
	Literature Review 
	Materials and Methods 
	Study Design and Setting 
	Measures 
	Data Analysis 
	Ethical Considerations 

	Results 
	Sample Characteristics 
	Sense of Coherence 
	Digital Health Literacy about COVID-19 
	Relationship between Key Characteristics and Digital Health Literacy 
	Bivariate and Multivariate Linear Regression of Key Characteristics with Digital Health Literacy 

	Discussion 
	Critical Analysis of Results in the International Context 
	Limitations 
	Future Directions 

	Conclusions 
	References

