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Abstract

Innovations such as telemedicine, mhealth, e-health, telehealth are some of the technologies used by health professionals to provide
effective healthcare service delivery. Digital health literacy skills allow health professionals to explore and harness the potentials of
these innovations. This study seeks to assess the level of digital health literacy skills among health professionals in Specialist Hospitals
in Kaduna State-Nigeria and consequently the level of utilization of these novel technologies. Related literature from various sources
are reviewed under the following sub-headings: Concept and significance of digital health literacy, types of digital health literacy
possessed by health professionals in Nigeria, types of ICT facilities available in specialist hospitals, use of health literacy skills by
health professionals, and challenges associated with the use of ICT facilities by health professionals. Cross-sectional survey design
was employed for the study, and the results presented as descriptive and inferential statistics using SPSS (Version 16.0). The results
show that majority 55 (42%) of the respondents rate their digital health literacy as moderate, 48 (37%) rate their digital health literacy
skills as high, 17 (13%) rate their digital health literacy skills as very low, while only 10 (8%) rate their digital health literacy skills as
very high. The study recommends that there should be more staff trainings in order to enhance the capacity of the medical doctors and
that adequate and up-to-date ICT facilities are needed in the hospitals.
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1. Introduction

The world is in the digital era, where billions of information recourse are internet. Advances in Information and
Communication Technology (ICT) for healthcare systems such as artificial intelligence (Al), e-health, m-health,
internet-of-things, are innovations that change how health professionals discharge their clinical duties. Digital health
literacy skills refer to the health professionals’ ability to find, evaluate, search, and communicate information through
the internet. The ability of health professionals to do these could shorten the time taken for medical decision-making.
Thus, digital health literacy skills will result in faster diagnoses and treatments, and would consequently help save lives
and money. This is important to establish efficient and sustainable healthcare delivery systems.

Digital health literacy skills (also known as Digital education, e-learning, or digital learning) is defined as the act of
adopting ICT in the search of medical information for effective healthcare delivery. Digital health literacy skills has the
potential to improve the competencies and satisfaction of health professionals. According to Rowlands (2020), digital
health is the convergence of the digital revolution and genetics revolutions within healthcare empowering health
professionals to better track, manage, and improve healthcare; and reduce inefficiencies in healthcare delivery, improve
access, reduce costs, increase quality, and make medicine more accessible. While health literacy is the personal
characteristics and social resources needed for individuals and communities to access, understand, appraise, and use
information and services to make decisions about health status.
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The objectives of this Study are to (1) identify the types of digital health literacy possessed by the medical doctors
under study; (2) identify the ICT facilities available to them for healthcare delivery; and (3) investigate how the
medical doctors use of these facilities for healthcare in Katsina state.

2. Literature Review

Health professionals need to acquire pre-requisite digital skills in order to harness the potentials of the emerging
health innovations for effective healthcare delivery. According to Dwyer et al (2021), digital devices such as mobile
phones, tablets, and portable computers have become an essential part of our daily lives. We access news, read
email, check Facebook, text our families, and even communicate with our health care providers digitally. Digital
technologies are providing many opportunities for communication and collaboration.

According to WHO (2017), digital health literacy is a set of skills, knowledge, and attitudes that a person needs in
order to develop functionally in the Information Society. Digital health literacy (or eHealth literacy) is the ability
to seek, find, understand, and appraise health information from electronic sources and apply the knowledge gained
to addressing or solving a health problem.

The Health Professionals European Health Parliament (2016), recommended that health professionals including
physicians, nurses, dentists, pharmacists and midwives should possess skills and aptitude for communication, data
analysis, computer literacy, medical devices compatibility, data protection programs, mobile applications, cloud
storage, surfing internet, and the ability to read, understand and forward information using smart devices. This
would require these professionals to acquire skills in areas like information security, interoperability, data analyses,
design and implementation of tools to measure data, and software development. IT professionals working in the
healthcare environment should possess skills in data privacy, information security, ethics, software engineering
and database development.

Digital health literacy is an essential element for the successful transformation of healthcare systems. Better digital
health literacy can lead to enhanced prevention models, better observance of healthier behaviours and improved
wellbeing. According to Rowlands (2020), digital health literacy is the ability to seek, find, understand, and
appraise health information from electronic sources and apply the knowledge gained to preventing, addressing or
solving a health problem. The diagram in Figure 1 shows the branches of digital health literacy skills and its
components: Figure 1
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Figure 1: Digital Literacy Components (Kate
Shivelv Kate 25t Januarv. 2021).

Figure 2: Proposed Model for Digital Health
Literacy Skills for Health professionals
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According to Matthews (2021), introducing digital skills for working within a healthcare environment is essential
in ensuring that the future workforce is prepared for the expected exponential digitalisation of UK’s National
Health Services (NHS). As such, digital literacies are becoming a key element of curricula for students in health
care, as well as a core requirement for academics (Kennedy & Yaldren, 2017). Documents-sharing applications
such as Google Docs, Wikispaces or Office 360 allow multiple users to edit the same document at the same time.
The conceptual model of this study is shown in the Figure 2

3. Methodology

A survey research design, adopted using cross- sectional design, was employed for this study. The study population
comprised of medical doctors that are presently working in five Healthcare facilities at Katsina, as listed in Table 1.

Table 1: Study Population and Description

SIN GENERAL HOSPITALS ADDRESS NO OF DOCTORS
General Hospital Katsina M Dikko Rd, Katsina 38
Kurfi General Hospital. Katsina 28
General Hospital Malumfashi ~ Yashe Road, Malumfashi, Katsina 33
General Hospital Mani, Katsina State 31
5 Ministry of Health Katsina Katsina State Ministry of Health, Katsina 11
State

[ ToTAL 141

The data for this study was analyzed using both descriptive and inferential statistics. Descriptive statistics was used
to summarize the data collected and to present it using simple percentages. While inferential statistics (Cronbach
alpha (a))) was used to test the hypothesis in order to determine the existence of relationship between variables and
the responses which was extracted, collated, coded, and presented using SPSS (Version 16.0).

4.0. Results
4.1. Response Rate

Table 2 shows that 141 of questionnaire were administered to the medical doctors, out of which 130 (92%) were
returned and found useful for analysis. While 11 (8%) were not returned. The high rate of returned copies of the
questionnaire was attributed to the fact that most of the respondents are within the reach of the researchers, and
where they were not, several follow ups were made

Table 2: Response Rate
QUESTIONNAIRE FREQUENCY PERCENTAGE (%)

Number of questionnaire administered 141 100%
Number of questionnaire returned 130 92%

Number of questionnaire not returned 11 8%

Table 3: Demographic Information

GENDER FREQUENCY PERCENTAGE (%)
| Male [BE 57%
55 43%
130 100%
FREQUENCY PERCENTAGE (%)
75 57%

49 38%
6 5%
130 100%
FREQUENCY PERCENTAGE (%)
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01-10 years 70 54%
11-20 years 22 17%
21-30 years 16 12%
31-40 years 22 17%
TOTAL 130 100%

Table 3 shows that more than half 75 (57%) of the respondents are male while 55 (43%) are female. However, the
table shows that 75 (57%) of the respondents have MBBS as their highest qualification, 49 (38%) of the respondents
have MSc and only 6 (6%) have MPHL/PhD. The table also indicates that more than half 70 (54%) of the
respondents have more than 10 years working experience, 22 (17%) of the respondents worked for 11-20 years in
the hospital, 16 (12%) of the respondents worked for 21-30 years and 22 (17%) of the respondents worked for 31-
40 years in their respective hospitals.

4.2. Types of Digital Health Literacy

Table 4 reveals that majority 83 (63%) of the respondents have computer related certificates while only 47 (37%)
of the respondents do not acquired any computer certificates. This means that most of the medical doctors have
requisite digital skills. Table 5 shows that majority 55 (42%) of the respondents rate their digital health literacy as
moderate, 48 (37%) rate their digital health literacy skills as high, 17 (13%) rate their digital health literacy skills
as very low, while only 10 (8%) rate their digital health literacy skills as very high. This implies that majority of
the medial doctors in hospitals in Kaduna State have basic digital health literacy skills for healthcare delivery.
Table 6 reveals that 45 (35%) of the respondents have skills to use word processing and graphics in their hospitals
for healthcare delivery, 47 (21%) of the respondents have skills to use social networking, 36 (17%) of the
respondents have skills access medical databases, only 10 (7%) have skills to download health information on the
internet and 12 (9%) have skills of web design.

Table 4. Computer related Certificates

COMPUTER RELATED CERTIFICATE FREQUENCY PERCENTAGE
Yes 83 63%

Not 47 37%

TOTAL 130 100%

Table 5: Level of Digital Health Literacy Skills

LEVEL OF DIGITAL LITERACY SKILLS FREQUENCY PERCENTAGE
Very high 10 8%

High 48 37%

Moderate 55 42%

Very low 17 13%

TOTAL 130 100%

Table 6: Types of Digital Health Literacy

DIGITAL SKILLS FREQUENCY PERCENTAGE
Word processing and graphics 45 35%

Web designing 12 9%
Downloading health information 10 7%

Social networking 27 21%

Accessing medical databases 36 28%

TOTAL 130 100%

4.3. Types of Health Facilities Available

Table 7 shows that 37 (28%) of the respondents reported that computers, internet and microsoft office are available
in the hospitals, followed by 7 (6%) of the respondents who reported that there is printer and scanner in the hospitals,
while only 5 (4%) said that there is digital camera available to use in the hospitals. Only 10 (5%) of the respondents
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reported there is printer and scanner available respectively, while 5 (2%) of the respondents said there is digital
camera available to use in the hospitals for healthcare delivery

Table 7: Types of ICT Facilities available

ICT FACILITIES AVAILABLE FREQUENCY PERCENTAGE
Computer 37 28%

Internet 37 28%

Printer 7 6%

Scanner 7 6%

Microsoft Office 37 28%

Digital Camera 5 4%

TOTAL 130 100%

4.4. Use of Health Literacy Skills by Health Professionals
Table indicates that majority 80 (62%) of the respondents said that they use the available ICT facilities for
healthcare delivery in the hospitals, while only 50 (38%) reported they do not use available ICT facilities.

Table 8: Utilization of ICT facilities

UTILIZATION OF ICT FACILITIES FREQUENCY PERCENTAGE
Yes 80 62%

No 50 38%

TOTAL 130 100%

Table 9: Types of ICT Facilities used

ICT FACILITIES AVAILABLE FREQUENCY PERCENTAGE
Computer 38 30%

Internet 34 26%

Pinter 8 6%

Scanner 8 6%

Microsoft office 34 26%

Digital camera 8 6%

TOTAL 130 100%

Table 9 reveals that 38 (30%) of the respondents used computer, 34 (26%) of the respondents used internet and
Microsoft office in the hospitals, only 8 (6%) of the respondents used printer, scanner and digital camera in the
hospitals for healthcare delivery.

4.5. Challenges Associated with the Use of ICT

Table 10 reveals the challenges associated with the use of ICT facilities by medical doctors for healthcare delivery
in the hospitals in Katsina State, the result is shown as 30 (23%) of the respondents reported there is lack of ICT
facilities lack of constant electricity supply and Lack of personal computer lack of wireless technology, 26 (20%)
report that lack of technological know-how, only 4 (3%) of the respondents reported that there is lack of personal
access to ICT facilities, lack of stable Internet connectivity and lack of personal computer, and only 2 (2%) of the
respondents reported that there is lack of financial access to computers and internet in the hospitals.

Table 10. Challenges associated with the use of ICT

CHALLENGES FREQUENCY PERCENTAGE |
Lack of ICT facilities in the hospital 30 23%

Lack of constant electricity supply 30 23%

Lack of personal access to ICT facilities 4 3%

Lack of stable Internet connectivity 4 3%

Lack of technological know-how 26 20%

Lack of wireless technology 30 23%
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Lack of personal computer 4 3%
Lack of financial access to computers and 2 2%
internet

TOTAL 130 100%

4.6. Inferential Statistics

The discussion below explains the findings of the inferential analysis using Chi-Square (o) test to test the null
hypothesis employed in the study. Chi-Square (o) was used in testing the hypothesis using SPSS version 20.0. In
the conduct of the test, 0.05 was used as the level of significance. All the assumptions of the Chi-Square were met
before the analysis was done.

4.6.1 The relationship between the digital health literacy skills and the healthcare services provided by the health
professionals.

The chi-square test (Table 11) shows that there is a relationship between the digital health literacy skills and the
healthcare services provided by the health professionals for healthcare delivery, X?= 5.735E1, Df = 478, N=189, P
=.000. This shows that, null hypothesis is rejected and alternate hypothesis is accepted. Therefore, a significant
relationship exists between awareness and healthcare delivery in the hospitals.

4.6.2 The relationship between the ICT facilities available in the hospitals and the Digital Health Literacy Skills
possessed by the medical doctors

Table 12 reveals that chi-square test shows that there is a significant relationship between the ICT facilities available
in the hospitals and the digital health literacy skills possessed by the medical doctors, X?>= 5.735E1, Df = 478,
N=189, P =.000. This shows that, null hypothesis is rejected and alternate hypothesis is accepted. Therefore, a
significant relationship exists between awareness and healthcare delivery in the hospitals

Table 11: Relationship between the digital health literacy skills and the healthcare services provided by the
health professionals

Value Df Asymp. Sig.(2sided)
Pearson Chi-Square 5.735E1 478 .000
Likelihood Ratio 5.735E1 478 1000
Linear-by-Linear Association 404.363 478 .009
No of Valid Cases 189

Table 12: Relationship between the ICT facilities available in the hospitals and the Digital Health Literacy
Skills possessed by the medical doctors

Value Df Asymp. Sig.(2sided)
Pearson Chi-Square 5.735E1 478 .000
Likelihood Ratio 5.735E1 478 1000
Linear-by-Linear Association 404.363 478 .009
N of Valid Cases 189

4.7. Discussion of Findings

The study investigates digital health literacy among medical doctors in general hospitals for Healthcare Delivery
in Katsina State, Nigeria. The discussions were based on the four (4) research objectives raised by the researcher.
A total of two hundred and fourteen (141) copies of the questionnaire were administered to the respondents.
However, the study found that there are more male medical doctors than the female doctors in the hospitals. Their
highest qualifications are mostly MBBS and they have spent about ten years practicing medical profession.

The study found that most of the medical doctors have computer related certificates and their digital literacy skills
rated as moderate, is in the areas of word processing and graphics, social networking and accessing medical
databases for healthcare delivery. The study found that most of the medical doctors used the available ICT facilities
in the hospitals, these being: computers, internet, printers, scanners and Microsoft office. The study also found that
most of the medical doctor working in the hospitals encountered various challenges in using ICT facilities such as
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lack of ICT facilities in the hospital, lack of constant electricity supply, lack of technological know-how and lack
of wireless technology.

5.0. Conclusion

The study found that there are more male medical doctors than females in the three hospitals selected for the study.
It was also found that most of the medical doctors spent more than ten years working in the hospitals and their
highest qualification is MBBS certificates. The study concluded that most of the medical doctors obtained computer
related certificates in addition to their medical certificates. The study concluded that the medical doctors have
limited digital health literacy skills in word processing, social networking, and accessing medical databases. This
implies that the medical doctors in the study do not have digital skills in more advanced technologies such as web
designing, computer programming and software application development.

6.0. Recommendation

Based on the findings and conclusions drawn from the study, the following recommendations were made:

1. There should be more staff training in order to enhance the capacity-building of the medical doctors.

2. Adequate and up-to-date ICT facilities should be provided in the hospitals

3. There should be constant power supply and internet connectivity in the hospitals for the medical doctors to
access health information resources.

3. The Hospital management should encourage the use of ICT facilities and health innovative technologies for
healthcare delivery.

54



Nasiru et al. /Nigerian Journal of Environment and Health 5 (2024) 48-56

References

Ceo, O et al (2018). Assessment of ICT Usage in Healthcare Service Systems: A Case Study of the Federal Medical Centre (FMC) Yenagoa in Bayelsa
State, Nigeria, International Journal of Computer Science Trends and Technology (1JCST), 6 (1)

Chaudhry, B. et al. (2006). Systematic Review: Impact of Health Information Technology on Quality, Efficiency and Costs of Medical Care, Annals of
Internal Medicine, Vol. 144, pp. E-12-E-22.

Idowu, B et al (2003). Communication Technology in Nigeria: The Health Sector Experience, Journal of Information Technology Impact, 3(2), pp. 69-
76

Wright, D. (2013). Communication and Cultural Change in University Technology Transfer. Journal of Technical Writing & Communication, 43(1), 79-
101.

Piga M, Tradori |, Pani D, et al. (2014). Telemedicine applied to kinesiotherapy for hand dysfunction in patients with systemic sclerosis and rheumatoid
arthritis: recovery of movement and telemonitoring technology. J Rheumatol 41:1324-33.

Venkatesh V, Thong J, Xu X, et al (2016). Unified Theory of Acceptance and Use of Technology: A synthesis and the Road Ahead, Journal of Association
of Information System 17(328), p76.

Creswell JW, Plano Clark VL. (2011). Designing and conducting Mixed Methods Research. 2nd edition. California: Sage Publications,

European Commission (2021). E-Health Adoption in Primary Healthcare in the EU is on the rise. Available: https:/ digital- strategy. ec. Europa. eu/
en/library/ ehealth- adoption- primary- healthcare- eu- rise.

Gee PM, Greenwood DA, Paterniti DA, et al (2015). The e-Health enhanced chronic care Model: aTtheory Derivation Approach, Journal of Medical
Internet Res, p17.

Norman CD, Skinner HA (2006). eHealth Literacy: Essential Skills for Consumer Health in a networked world, Journal of Medical Internet Res.

Sgrensen K, Van den Broucke S, Fullam J, et al (2012). Health literacy and public health: a systematic review and integration of definitions and models.
BMC Public Health.

Dantas LO, Weber S, Osani MC, et al (2020). Mobile Health Technologies for the Management of Systemic lupus erythematosus: A Systematic Review.
Lupus 29: 144-56.

Dwyer AA, et al (2021). Patient and healthcare professional eHealth literacy and needs for systemic sclerosis support: a mixed methods study. RMD
Open 7:001783. doi:10.1136/ rmdopen-2021-001783

Siddiquah, A and Salim, Z (2017). The ICT Facilities, Skills, Usage, and the Problems Faced by the Students of Higher Education, EURASIA, Journal
of Mathematics Science and Technology Education, DOI: 10.12973/eurasia.2017.00977a

Laura Hill, L (2016). Digital Literacy Instruction for e-Health and Beyond, ORTESOL, Journal of Healthcare Science, 33,

Rowlands, H (2020). Digital Health Literacy, Newcastle University UK and Aarhus University Denmark With contributions from:

Hoogland Al, Mansfield J, Lafranchise EA, et al (2020), eHealth Literacy in older Adults with Cancer. Journal of Geriatrics.

Odekunle, Florence Femi, et al. (2017). Why Sub-Saharan Africa Lags in Electronic Health Record Adoption and Possible Strategies to Increase Its
Adoption in This Region.” International Journal of Health Sciences, vol. 11, no. 4pp. 59-64.

Lyles, C.R. & Sarkar, U. (2015). Health literacy, Vulnerable Patients, and Health Information Technology use: Where do we go from here? Journal of
General Internal Medicine, 30(3), 271-272. doi: 10/1007/s11606-014-3166-5

Martinez, G. (2008). Language-in-healthcare policy, Interaction Patterns, and Unequal Care on the U.S.-Mexico border. Language Policy, 7(4), 345-363.
doi:10.1007/s10993-008-9110-y

Virapongse, Anunta, et al (2021). Electronic Health Records and Malpractice Claims in Office Practice. Archives of Internal Medicine, 8(21),
doi:10.1001/archinte.168.21.2362.

Menachemi, Nir, et al (2008). Hospital Quality of Care: Does Information Technology Matter? The Relationship between Information Technology
Adoption and Quality of Care. Health Care Management Review, 33(1), doi:10.1097/01.HMR.0000304497.89684.36, pp. 51-59

Howell, K. E. (2013). Introduction to the philosophy of methodology. London: Sage publication. Pp29-39.

Gay, L.R., Mills, G.E. and Airasian, P. (2006). Educational Research: Competencies for Analysis and Applications. (8th ed.) New Jersey: Pearson Merrill
Prentice Hall.

Amarasingham, Ruben, et al (2008). Clinical Information Technologies and Inpatient Outcomes: A Multiple Hospital Study. Archives of Internal
Medicine, 169(2), doi:10.1001/archinternmed.2008.520.

Avila, J., & Pandya, J. Z. (2013). Critical Digital Literacies as Social Praxis: Intersections and Challenges. New Literacies and Digital Epistemologies.
Vol 54: Peter Lang New York.

Hossian, M (2021). Electronic Medical Record and Electronic Health Record have potential to improve quality of care, Article 1565.
https://doi.org/10.20935/AL1565.

Ortiz, D.N (2017). Digital Health Literacy, First Meeting of the WHO GCM/NCD Working Group on Health Literacy for NCDs, Digital Health Literacy
for NCDs.

Liobikieng, G., & Bernatonieng, J. (2018). The determinants of access to Information on the Internet and Knowledge of Health related Topics in European
Countries. Health Policy, 122 (12), 1348-1355.

Yan, L. (2013). The value of social media for patients: Social supports, networking, and learning in online healthcare communities. (74), ProQuest
Information & Learning, US. http://ezproxy.usg.edu.au/login?url=http://search.ebscohost.com/login.aspx?direct=true&d

Norman C. (2011). eHealth literacy 2.0: problems and opportunities with an evolving concept. J Med Internet Res;13:e125.

Halwas N, Griebel L, Huebner J. (2017). eHealth literacy, Internet and eHealth service usage: a survey among cancer patients and their relatives. J Cancer
Res Clin Oncol;143:2291 9.

Vanhoof JMM, Vandenberghe B, Geerts D, et al. (2018). Technology experience of solid organ transplant patients and their overall willingness to use
interactive health technology. J Nurs Scholarsh; 50:151-62.

Faraone SV. Interpreting estimates of treatment effects: implications for managed care. P T 2008;33: 700-11.

Braun V, Clarke V. (2006). Using thematic analysis in psychology. Qual Res Psychol;3:77-101.

Braun V, Clarke V, Hayfield N. (2019). Thematic analysis. In: Liamputtong P, ed. Handbook of research methods in health social sciences. Singapore:
Springer Singapore, 843-60.

Tennant B, Stellefson M, Dodd V, et al. (2015) eHealth literacy and web 2.0 health information seeking behaviors among baby boomers and older adults.
J Med Internet Res; 17:€70.

Federal Statistical Office Switzerland (2019). Internet usage in households, Available: https://www. bfs. admin. ch/ bfs/ en/ home/ statistics/catalogues-
databases/ press- releases. assetdetail. 11127962. Html [Accessed 14 May 2021].

Melchiorre MG, Papa R, Rijken M, et al. eHealth in integrated care programs for people with multimorbidity in Europe: insights from the ICARE4EU
project. Health Policy 2018;122: 53-63.

55


https://doi.org/10.20935/AL1565
http://ezproxy.usq.edu.au/login?url=http://search.ebscohost.com/login.aspx?direct=true&d

Nasiru et al. /Nigerian Journal of Environment and Health 5 (2024) 48-56

Hoogland Al, Mansfield J, Lafranchise EA, et al. (2020). eHealth literacy in older adults with cancer. J Geriatr Oncol;11:1020-2.
Kate Shively Kate (2021https://scholar.google.com/citations?user=xcOhXJMAAAAJ&hl=en Accessed on 25" January, 2022

56



