Journal of Pediatrics Review July 2023, Volume 11, Issue 3, Number 32

Research Paper

Improving Healthcare Delivery to Patients With Coronavirus |
by Enhancing Digital Health Literacy of Healthcare Providers:
Implications for Healthcare Policymakers

L)

CrossMark

Mehdi Kahouei'(, Marjan Momeni?(®, Shahrbanoo Pahlevanynejad®'(», Fatemeh Rahaei*(®), Mojtaba Soltani-Kermanshahi'(®,
Samira Sadat Yaghoobi®

1. Social Determinants of Health Research Center, Semnan University of Medical Sciences, Semnan, Iran.

2. Department of Rehabilitation, School of Rehabilitation, Semnan University of Medical Sciences, Semnan, Iran.

3. Department of Health Information Technology, School of Allied Medical Sciences, Semnan University of Medical Sciences, Semnan, Iran.
4. Deputy of Research and Technology, Semnan University of Medical Sciences, Semnan, Iran.

5. Department of Health Information Technology, Velayat Hospital, Semnan University of Medical Sciences, Semnan, Iran.

Use your device to scan

and read thearic oniine [9{ETi:T1 Kahouei M, Momeni M, Pahlevanynejad S, Rahaei F, Soltani-Kermanshahi M, Yaghoobi SS. Improving Healthcare Delivery
to Patients With Coronavirus by Enhancing Digital Health Literacy of Healthcare Providers: Implications for Healthcare Policymakers
. Journal of Pediatrics Review. 2023; 11(3):279-288. http://dx.doi.org/10.32598/jpr.11.3.986.2

http://dx.doi.org/10.32598/jpr.11.3.986.2

ABSTRACT

Background: The immense assorted variety of data accessible through the Internet, containing
unconfirmed pernicious data, can spread rapidly and misguide nursing and allied health staff
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Results: There were significant direct and positive relationships between digital health literacy
: (B=0.60; 95% Cl, 1.35%-2.45%; P<0.001) and English language skills (8=2.29; 95% Cl, 1.79%-
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Introduction

oughly 80 years after the MERS-CoV out-

break, the novel coronavirus 2019 (COV-

ID-19) epidemic in Wuhan City, Hubei Prov-

ince, China, has occurred as a worldwide

outbreak and turned into a critical com-

munity health problem [1]. On January 30,
2020, the World Health Organization (WHO) announced
COVID-19 as a community health crisis of worldwide
concern [2]. Amazingly, in the first week of March, CO-
VID-19 was declared a pandemic. Since March 12, 2020,
over 125000 patients have been reported in 118 coun-
tries, with more than 4600 mortalities [3].

The transmission of the MERS infection happened in
healthcare settings in a few countries [4, 5]. In health-
care settings, nursing and allied health staff (NAHS)
are essential with patient interaction and significant
resources for contact with contaminated cases. In this
manner, NAHS is expected to be in high danger of infec-
tion [6]. Hence, the staff should be taught and prepared
in disease prevention and control and retrain their abili-
ties regularly [7].

The WHO started a few online instructional courses
and materials on COVID-19 in different dialects to for-
tify preventive procedures, bring issues to light, and
train and prepare NAHS [3]. Al Sahafi and Cheng’s study
in Saudi Arabia was performed among healthcare work-
ers to assess their familiarity with the MERS coronavirus
since the healthcare workers’ awareness of emerging
MERS coronavirus was poor [8]. Right now, the im-
mense assorted variety of data accessible through the
Internet, containing unconfirmed pernicious data, can
spread rapidly and misguide NAHS [9]. Alsulaiman’s in-
vestigation indicated that around 39% of students went
first to the Internet, most likely Google and Yahoo, to
look for coronavirus data [10].

COVID-19 is a worldwide subject of conversation in the
media and among people, particularly among NAHS and
patients. Using online social media during an emergen-
cy can give quick and clear messages, increasing quality
[11]. An investigation by Ruggiero and Vos shows that
checking and examining online social networks during
an emergency is one of the most significant strides in
dealing with a crisis [12].

False impressions among NAHS defer controlling en-
deavors to deliver important treatment [13], lead to the
quick spread of contamination in clinical settings [1], and
endanger patients’ lives. Relying on valid sources is key
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to accepting clear data about the emerging COVID-19
contamination and is basic for NAHS readiness and reac-
tion. Specifically, health specialists and researchers have
cautioned that extensive incorrect information about
COVID-19 is a solemn concern causing xenophobia [14].
This finding is in line with the Pew research report that
discovered individuals have less certainty and belief in
the data they get from web-based social networks [15].
People must develop complex capacities to find, under-
stand, and assess trustworthy data about their health
status [16]. Digital health literacy is the capacity to look
for and comprehend health data from an electronic re-
source, apply the acquired knowledge, and resolve a
health issue [17].

Unenviably, contamination control measures are fun-
damental for preventing disease spread in healthcare
settings [18]. Human behavior is affected by informa-
tion and insight. Contamination counteraction and pre-
vention rely upon awareness and obedience to NAHS
at all levels [6]. A study in South Korea found that poor
healthcare workers’ knowledge about the transmission
methods affects the fast spread of the disease in hospi-
tals [19]. Having the composite abilities of digital health
literacy permits health clients not exclusively to increase
the accessibility of health data but to accomplish pos-
itive-health results, for example, health practices, self-
management of health requirements, and comprehen-
sion of the infection [20, 21].

COVID-19 infection in Iran was officially confirmed on
February 18, 2020. On March 4, 2020, the Ministry of
Health and Medical Education executed a series of pre-
ventive measures to constrain the spread of COVID-19.
The Ministry sent instant messages by cell phone to re-
fresh the general population’s awareness. On April 11,
2020, the Ministry of Health and Medical Education of
Iran announced that 58266 patients with COVID-19 had
been identified in the country, of whom 3603 died and
22011 recovered [21]. In this regard, NAHS ought to
know about all processes concerning the prevention of
COVID-19. Hence they should assess COVID-19-related
data and utilize logical and accurate content as data
sources.

Purpose of the present study

This study investigates the impact of digital health
literacy and other determinants on NAHS preventive
behaviors of COVID-19 infection. The specific research
hypotheses were as follows:
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H1: The NAHS sociodemographic characteristics di-
rectly and positively affect their preventive behaviors.

H2: The NAHS digital health literacy has a direct and
positive relationship with their preventive behaviors.

This study can strongly commend efficient strategies
to control COVID-19 infections in healthcare settings.

Methods
Study design

This cross-sectional study was conducted for 3 months
(from February 2020 to May 2020) and surveyed allied
health and nursing staff working in healthcare settings,
whether full or part-time, at Semnan University of Med-
ical Sciences, Iran. All the allied health and nursing staff
working in healthcare settings of Semnan University of
Medical Sciences, like other staff across the country,
were trained by a national education system, had access
to the Internet, and were using the COVID-19 infection
prevention protocol prepared by the Health Ministry
of Iran. All workers, including nurses, allied health, and
administrative staff, were eligible to participate in this
study. Students and participants who did not use the In-
ternet were excluded from the study.

Study sample

Considering digital health literacy as the principal
variable, preventive behaviors (94.2%) from the near-
est study, and the “coefficient of determination” or “R-
squared value” of digital health literacy on other vari-
ables, 187 study subjects were estimated as the sample
size by the PASS software [22, 23]. The total number of
estimated samples was multiplied by 1.5 (design effect)
to address the variation among different stages [24, 25].
A 10% attrition rate was also assumed, and the final
sample size increased to 310 participants. In our calcu-
lation, type | error and power were reported as 5% and
80%, respectively.

Study outcomes

The sociodemographic characteristics such as age,
sex, job, education level, general health, an underlying
disease (such as heart disease, pulmonary disease, and
diabetes), having old people (older than 65 years) in the
family, and English language skills were recorded. Our
primary outcomes were evaluating nursing and allied
health staff’s digital health literacy and preventive be-
haviors from COVID-19 infection.
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Study instruments

Since this topic was relatively new in COVID-19 and
there was a lack of a comprehensive and standard tool
for examining COVID-19 perspectives on this topic, a
researcher-made questionnaire (preventive behaviors)
and a validated questionnaire (digital health literacy)
were used for data collection. The descriptions of our
instruments are as below.

The first questionnaire was used to measure digital
health literacy. In this study, the Persian version of digi-
tal health literacy was validated (Cronbach a=0.886) by
Bazm et al. [25]. The digital health literacy questionnaire
involves an 8-item self-reported measure of perceived
digital health literacy: “l know what health resources are
available on the internet”, “I know where to find help-
ful health resources on the internet”, “I know how to
find helpful information about health resources on the
internet”, “I know how to use the health information |
find on the internet to help me”, “I know how to use
the Internet to answer my health questions”, “I have the
skills I need to evaluate the health resources | find on
the internet”, “I can tell high quality from low-quality
health resources on the internet”, and “| feel confident
in using information from the internet to make health
decisions.” Participants signify their level of agreement
with e-health statements on a 5-point Likert-type scale
(strongly disagree=1, disagree=2, somewhat=3, agree
=4, and strongly agree=5). The range of total scores of
the questionnaire was from 8 to 40. In this study, the
level of digital health literacy was classified into three
levels [26]: Insufficient digital health literacy (score <24)
based on the two lower scores of the 5-point Likert
scale (“strongly disagree” and “disagree”), border digi-
tal health literacy (24< score <32) based on the scale
score of “somewhat”, and sufficient digital health lit-
eracy (score 232) based on the two higher scores of the
5-point Likert scale (“agree” and “strongly agree”).

The preventive behaviors questionnaire was closed-
ended. The initial questionnaire was implemented by
reviewing related texts, articles and interviewing ex-
perts. The questionnaire has 15 multiple-choice ques-
tions to assess the participants’ preventive behaviors
for COVID-19: “I wash my hands when in contact with
objects”, “I cover my mouth when | sneeze or cough”,
“I avoid shaking hands and kissing”, “l use a mask in
crowded areas”, “I use masks in contaminated areas”,
“I avoid an unnecessary presence in crowded areas”,
“I avoid unnecessary trips”, “l disinfect objects and
surfaces that are often touched”, “I avoid people who
are suspected of having the disease”, “If someone in
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my family has COVID-19, | will take precautionary mea-
sures”, “I avoid close contact with others”, “I refer suspi-

» o«

cious cases of COVID-19 to health care centers”, “I avoid
contact with animals that carry the virus”, “I avoid eat-
ing mammals and fish raw or undercooked”, and “If |
have a cough, fever, or shortness of breath, see a doctor
right away”. The behavior score was measured for each
item on a 4-point Likert-type scale, where never=1, sel-
dom=2, sometimes=3, and always=4. A low score was
considered poor behavior, while a high score was con-

sidered good behavior.

We also asked about some sociodemographic charac-
teristics of the participants, such as age, sex, job, educa-
tion level, general health, an underlying disease (such as
heart disease, pulmonary disease, and diabetes), having
old people (older than 65 years) in the family, and Eng-
lish language skills.

The authors developed and validated the researcher-
made questionnaires in three steps: Developing the ini-
tial questionnaire, evaluating their face and content va-
lidity, and examining the tool’s reliability in a pilot study.

Initial questionnaire

The original questionnaire was developed after review-
ing relevant texts and articles [5, 6, 8] and interviewing
some experts to determine the important items related
to the study topic. After converting each item into a
separate question, the researcher developed the initial
guestionnaire with the same number of questions.

Face validity

The face validity of the initial questionnaire was en-
sured using a qualitative method by6 experts in epide-
miology, virology, microbiology, health, librarianship,
and Persian Language. They were asked to write their
comments about the difficulty, inappropriateness, and
ambiguity of the phrases or words.

Content validity

Content validity examines whether the full content of
a construct is represented in a measure or if some di-
mensions are left out [26]. To test the content validity,
10 experts were asked to evaluate the questionnaire,
and the results were used to calculate the content valid-
ity ratio (CVR) and content validity index (CVI). Since the
number of specialists was 10, the cut-off point for CVR
was taken to be 0.62.
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Reliability

Internal consistency was measured in this study to
evaluate the reliability of the questionnaires. Internal
consistency examines the complementary nature of
items through a search for contradictions and mea-
surement errors. The internal consistency of the overall
scores was calculated along with the Cronbach a in 30
nursing staff working in healthcare settings. A high posi-
tive value of Cronbach a (0.7) suggests that the ques-
tionnaire scores are consistent [27]. Further revisions
were also made, and some statements were rephrased.
The final questionnaires were distributed among the al-
lied health and nursing staff in healthcare settings and
returned to the researcher.

Statistical analysis

Data were reviewed daily for completeness and ac-
curacy, then analyzed using SPSS software, version 21.
The MeanzSD or frequency (percentage) was used for
data expression. Statistical analyses were performed
by calculating Cronbach a and the intraclass correla-
tion analysis. We also used multiple logistic models to
explain the relationship between one dependent binary
variable and other variables. P<0.05 was considered sta-
tistically significant.

Validity and reliability results

Minor changes were made in the initial preventive be-
haviors questionnaire based on the experts’ comments.
Based on the medical expert’s opinions, the CVR values
ranged from 0.8 to 0.90, and CVI was 0.9. These results
confirmed the questionnaire’s content and face validity.
The Cronbach a value was 0.97 with a 95% confidence
interval (95% Cl, 0.95%-0.98%). These results showed
the establishment of questionnaire internal consisten-
cy. The questionnaire was finalized with 15 items with
a range of total scores from 15 to 60 and a cut-off point
45 (a score <45 was considered low, and a score >45 was
considered high). The questionnaires were distributed
among the study subjects and were returned to the re-
searcher. The completion of the questionnaires by the
study subjects ranged from 10 to 20 minutes.

Results

A total of 310 allied health and nursing staff working
in healthcare settings were randomly selected from 7
centers; 3 were excluded from the study for different
reasons (unwillingness to continue or incomplete ques-
tionnaire). The data of 307 persons were ultimately
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analyzed. The study subjects’ mean (min-max) age was
35.80(21-55) years. The results also showed that 221
study subjects (72.0%) were female, 138(45.0%) were
nurses, 238(77.5%) had bachelor’s degrees, 256(86.3%)
had good status in health, 286(93.2%) lacked an under-
lying disease, 227(73.9%) did not have old people in
their family, and 211(68.7%) had moderate skill in Eng-
lish language (Table 1).

Information related to preventive behaviours

The findings indicated that 291 subjects (94.8%) had
good preventive behaviors, and 16(5.2%) had poor be-
haviors. Also, 24.8% reported washing their hands oc-
casionally after contact with objects (Figure 1).

Information related to digital health literacy

Their mean digital health literacy (min-max) was
22.8(8-40). The results showed that 42 subjects (13.7%)

Table 1. The sociodemographic characteristics of study subjects
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had sufficient digital health literacy, 137(44.6%) had
borderline digital health literacy, and 128(41.7%) had
insufficient digital health literacy. Also, 4.2% and 10.4%
of the participants reported that they respectively
agreed and strongly agreed to know where to find help-
ful health information resources on the Internet. About
2.9% and 10.7% agreed and strongly agreed to have
skills to evaluate the health information resources they
find on the Internet (Figure 2).

Relationship between sociodemographic characteris-
tics and digital health literacy with preventive behav-
iors

In this article, we implemented a multiple logistic re-
gression model with dependent variable preventive be-
haviors (as binary). The main independent variable was
digital health literacy, but we used other sociodemo-
graphic variables to adjust the effects. We performed a
backward elimination method to find the final model.

Characteristic Group No. (%)
86(28.0)
Gender

Female 221(72.0)
138(45.0)
Job status Administrative 132(43.0)
Paraclinic 37(12.0)

Diploma 10(3.3)

Technician 28(9.1)

Education level
Bachelor 238(77.5)
Master 31(10.1)
265(86.3)
General health status

Excellent 42(13.7)

21(6.8)

Underlying disease status

286(93.2)

80(26.1)

Having old people in the family

227(73.9)

76(24.8)
English language skills Moderate 211(68.7)

20(6.5)

Journal of Pediatrics Review
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If I have a cough, fever, or shortness of breath, see a... NIVIG0% 81.80%
| avoid eating mammals and fish raw or undercooked IGIHO% 82.40%
| avoid contact with animals that carry the virus 23.50% 72%
| refer suspicious cases of COVID-19 to health care centers. IIER3II0% 72.30%
lavoid close contact with others. IED2IBESS 74.90%
If someone in my family has COVID-19, I will take... 26.10% 71%
lavoid people who are suspected of having the disease RN 73.90%
| disinfect objects and surfaces that are often touched. FERAE0% 73.90%
| avoid unnecessary trips 22.80% 73.30%
| avoid unnecessary presence in crowded areas. 26.10% 72.60%
| use masksin contaminated areas EEPREIYYS 72.30%
| use a mask in crowded areas IEENTSIE0% 72.30%
| avoid from shaking hands and kissing 21.80% 74.90%
| cover my mouth when | sneeze or cough 24.80% 74.90%
1 wash my hands when in contact with abjects 24.80% 74.90%

H Never Seldom Sometimes Always

Figure 1. The participants’ preventive behaviors answer about COVID-19 Journal of Pediatrics Review

In the backward method, all independent variables are
entered into the equation first, and each one is deleted
one at a time if they do not contribute to the regression
equation. The final model showed significant direct and

The NAHS preventive practices about COVID-19

Our study showed that about a quarter (24.8%) of the
study subjects reported that sometimes they washed

their hands. These findings inferred that protective
measures in preventing COVID-19 infection should be
reinforced. Alhomoud and Alhomoud’s examination in-
dicated that some participants could not comply with
health behaviors, especially washing hands with cleans-
er and water or disinfectant after sneezing/coughing
and wearing a face mask in busy places [28].

positive relationships between digital health literacy
(Beta=0.60; 95% Cl, 1.35%-2.45%; P<0.001) and Eng-
lish language skills (Beta=2.29; 95% Cl, 1.79%-54.03%;
P=0.009) with preventive behaviors (Table 2).

Discussion

This research is the first study about the impact of
digital health literacy on NAHS’ preventive behavior on
COVID-19.

The results indicated that self-reported adherence
to preventive behaviors was surprisingly acceptable
(94.8%). Al Alkot’s study suggests that most healthcare
workers accurately distinguished the preventive mea-
sures that should be applied when managing patients to

Figure 2. The participants’ digital health literacy answers Journal of Pediatrics Review

Kahouei M, et al. Digital Health Literacy of Healthcare Providers. J Pediatr Rev. 2023; 11(3):279-288.




Journal of Pediatrics Review

July 2023, Volume 11, Issue 3, Number 32

Table 2. Multiple logistic regression model on the participants’ preventive behaviors

Variables Group Beta P 95% ClI for Exp (B)
Digital health literacy 0.60 <0.001 1.35-2.45
Age -0.11 0.014 0.83-0.98
Master -4.92 0.027 0.00-0.57
Bachelor -4.68 0.025 0.00-0.56
Education
Technician -5.44 0.012 0.00-0.30
Diploma Reference
High 12.01 0.998 0.00-171300.72
English language skills Moderate 2.29 0.009 1.79-54.03
Low Reference

avoid disease transmission [29]. Sometimes, self-state-
ment adherence overestimates watched practice [8].

The NAHS digital health literacy

The findings showed that a few study subjects (13.7%)
had sufficient digital health literacy, and some (14.6%)
knew where to find helpful online health information
resources. Nursing informatics educators can help the
NAHS get to health data sources for health advance-
ment through the Internet. Likewise, by validating the
messages, nursing informatics specialists can enhance
the validity of awareness campaigns, as comprehended
by the people focused on the campaign [30].

Emergency and crisis hazard communication models
recommend that it is urgent to comprehend the popu-
lace’s hazard impression and the data resources that the
people entrust them [31]. Exaggeration of dangers reg-
ularly occurs via web-based media, where profoundly
passionate and frequently bogus data are shared [32].

The findings indicated that less than a quarter (13.6%)
of the study subjects had the skill to evaluate the health
information resources on the Internet. The findings
showed that some workers in healthcare institutions
need valid health data sources regarding COVID-19.
The failure of the vast majority of workers to distinguish
quality sources may result in indecisive decision-mak-
ing to prevent disease. Balkhy et al’s study shows that
most participants are suspicious of the Saudi Ministry of
Health reports about swine influenza. People with this
view show undue resistance, indifference, and triviality
to all recommendations [33]. It appears that informing
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and replying to fake information should be evidence-
based and lead to rational behaviors. It also requires a
precise assessment of the correctness and validity of
the most ordinarily observed websites on COVID-19-re-
lated issues.

The results also showed that English language skills
were a determinant (Beta=2.29, P=0.009) for preven-
tive behaviors. This finding accepts hypothesis 1 of this
study. In other words, the results showed that having
moderate English language skills increases the odds of
having good preventive behaviors (2.29 score). It sug-
gests that higher English language skills help compre-
hend information in another language. This finding also
indicates that people fluent in another language can
acquire data about sickness and protective behaviors
from various information resources, which cannot
be promptly available to low English language skills.

The results also showed that digital health literacy was
a determinant (Beta=0.60, P<0.001) for preventive be-
haviors. This finding accepts hypothesis 2 of this study.
In other words, with a one-unit increase in digital health
literacy score, the odds of having good preventive be-
haviors increase to 1.60. It suggests that digital health
literacy is significant for accepting the preventive mea-
sures that limit the hazard exposure for the infection.
Hypothetically, the health behavior style of an individual
might be useful in leading individuals from awareness
and comprehension of the infection’s seriousness to ac-
tivity [34].

This study shows that workers with insufficient digital
health literacy are more vulnerable to COVID-19 infec-
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tion in healthcare settings. In any case, it suggests that
a targeted health education approach is prescribed to
promote digital health literacy. This should be possible
by addressing society using effective and online health
information sources.

The findings of this study provide intuition when plan-
ning upcoming interventions to increase digital health
literacy and preventive behavior regarding COVID-19 for
vulnerable individuals among workers in healthcare set-
tings. We believe this study’s results have potentially
significant implications.

Implication for nursing practice

Strengthening the workers’ digital health literacy per-
mits them to better educate patients and accomplish
positive-health results, such as health practices, self-
management of health requirements, and comprehen-
sion of the infection.

Implications for the improvement of instructive inter-
ventions

The findings showed that the perception of the work-
ers’ digital health literacy would add to the capacity
of interventional and educational plans to find gaps in
their knowledge. Also, nursing educators’ endeavors
ought to vary according to the features of the workers.

Implications for policymakers

The outcomes gave valuable information and knowl-
edge to help policymakers design strategic plans for
COVID-19 disease control. Also, the key to improving
digital health literacy is distinguishing health informa-
tion-seeking behaviors; for instance, the specific source
and selection of channel/media may impact receptivity
to and effect of the messages.

Implications for research

Finally, this study indicates that integrating knowledge
about the workers’ digital health literacy and preventive
behavior from COVID-19 is basic in healthcare settings.
Designing a research plan to give the intellectual base
and direct upcoming practice in instructing about CO-
VID-19 is likewise crucial.

Conclusion
This study showed that consolidating workers’ digital

health literacy can reduce the spread of COVID-19 in-
fections in healthcare settings. Nursing informatics spe-
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cialists and educators are proposed to prepare e-health
policies to advance digital health literacy in healthcare
settings. Also, there was an acknowledgment in the
workers of the requirement for additional instruction
and training, especially in the utilization of valid online
health information sources. Continuing endeavors coor-
dinated by nursing managers are required and should
concentrate on these issues.

Limitations and future studies

This study has a few limitations that should be consid-
ered. First, the data in this survey are self-reported and
somewhat reliant on the study subjects’ honesty; ac-
cordingly, it might be subject to recall bias. Second, our
small sample size may have constrained our capacity to
identify other significant differences that may influence
the connections among variables. Further research is
expected to evaluate these connections in larger sam-
ples of NAHS. Third, despite these limitations, this study
was the first investigation to include significant data in
the endeavors for COVID-19 control as it emphasizes the
strength and weaknesses in digital health literacy and
preventive behavior of the NAHS regarding COVID-19.
Also, the results aid policymakers in planning upcoming
interventions. Finally, it is also an issue considering the
generalization of this study’s results to all NAHS because
of the inadequate study sample, which has been limited
to the NAHS of a region. Given the nursing staff’s role
in patient education, future work needs to do as insuf-
ficient digital health literacy is increasingly prevalent in
society. In addition, future investigations are required
to examine the quality and correctness of health data
found on the Internet. Likewise, investigating and com-
prehending the cultural components of health training
and advancement is essential.

Ethical Considerations
Compliance with ethical guidelines

The Ethics Committee of Semnan University of Medi-
cal Sciences approved the study (Code: I.R.SEMUMS.
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purpose of the study and explained that a response to
the survey would indicate the participant’s consent to
participate in the research. It also assured participants’
confidentiality of their responses.
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