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ABSTRACT

Background: Today, information and communication technologies (ICT) for health (eHealth) is
the cornerstone of quality healthcare services. Majority of primary healthcare centres (PHCs) in
developing countries experience limited applications of ICT.

Objectives: This study aimed to evaluate the application of ICT and basic eHealth competency
among PHC providers in Nigeria.

Methods: The study was a cross-sectional survey among primary healthcare providers across five
major local government areas (LGAs) in Kano state, Nigeria. A previously validated
questionnaire on eHealth competency was adapted and administered to the respondents using
convenience sampling. Multivariable logistic regression was used to determine predictors of
eHealth competency using SPSS version 26.0. Ethical approval was obtained prior to
commencement of the study.

Results: A total of 420 healthcare providers from thirty PHCs participated in the study. The
respondents were mostly female 228 (54.3%) with mean age+SD of 30.5+4.2. ICT devices were
reported to be inadequate 157 (37.4%). Challenges to adopting eHealth include unstable power
381 (90.7%) and limited internet access 243 (57.9%). Predictors of eHealth competency found
were male gender (aOR, 3.12; 95% CI, 1.28 — 1.87; p=0.001), and being a pharmacist (aOR, 2.49;
95% CI, 0.43 — 0.86; p=0.001). Increasing years of experience was associated with decreased
eHealth competency (aOR, 0.80; 95% CI, 0.34 — 0.92; p=0.011).
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Conclusion: ICT and eHealth applications were found to be inadequate in PHCs in Kano, Nigeria.
The utilization of ICT facilities, particularly the internet, computers and phones to support quality
care services were sub-optimal, necessitating timely facilities upgrade, funding and training.

Keywords: eHealth; I[CTs; Computers; Internet; Primary healthcare; Nigeria

INTRODUCTION

Primary health centers (PHC) are the first
point of contact addressing most of the
community's health needs, including disease
prevention and treatment, rehabilitation and
health promotion. Therefore, the PHCs must
be well-equipped with qualified healthcare
providers (HP) and technology-driven
facilities such as  information and
communication technology (ICT) and eHealth
to ensure standardized healthcare services'.
eHealth describes the application of ICT to
improve the access, quality, and efficiency of
the healthcare processes. The eHealth
technology includes the collection, use and
sharing of information to support the delivery
of healthcare using communication networks,
the internet, computing services, and other
various forms of electronic services’. The
application of ICT in healthcare is a powerful
tool that significantly improves the healthcare
process in developed and less developed
countries®.

Several available ICT and eHealth devices are
used at different stages of the healthcare
process, ranging from simple to highly
sophisticated tools. Most importantly, mobile
phones, computers, and related software
applications have received wide applications
in  healthcare  settings®®.  Healthcare
information stored on electronic devices like
computers are easier to retrieve and more
secured than physical files that easily get
missing, misplaced, or damaged. An
electronic health record system allows for
quick access to patient information and care,
allowing for any required adjustments to be
made seamlessly. Moreover, the internet
facilitates finding useful information that
complements proper diagnosis, prevention,
and various diseases’. Therefore, eHealth
empowers both the care provider and the
patients to be more responsible in achieving

the desired outcome?°. Other technologies
that have received wide applications in the
healthcare systems include Telehealth!?,
Telemedicine!'!, mHealth'>, and Health
Informatics'3. However, the extent of ICT
application in healthcare and its impact on
care delivery varies depending on the type and
quality of care needed'*.

The primary healthcare settings in developing
countries like Nigeria are likely to experience
limited application of ICT in delivering
healthcare services. The federal and state
ministries of health are saddled with
managing, funding and empowering all
healthcare facilities on behalf of the
government. The government may
preferentially allocate more resources to the
tertiary and secondary facilities, mainly
located in the cities, at the expense of primary
healthcare facilities'>!®. Even with the higher
allocations, the higher-level healthcare
facilities are still not adequately empowered
on eHealth technologies'’, suggesting the
need for an upgrade in technology-driven
infrastructures across all levels of healthcare.
There is a paucity of data in the literature
documenting the positioning of ICT and
eHealth in resource-limited healthcare
settings. Therefore, this study aimed to
evaluate the application of ICT and basic
eHealth in primary healthcare centers of Kano
State, Nigeria

METHODS

Study type

The study was a descriptive cross-sectional
survey using printed self-administered
questionnaire distributed among primary
healthcare providers working in primary
healthcare centres in Kano state, Nigeria. The
respondents  were  sampled  through
convenience sampling, a non-probability
method.
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Study population

The study participants were primary
healthcare providers aged 18 years and above
including Doctors, Nurses,
Pharmacists/Pharmacy Technicians,
Community Health Officers, Records
Officers, and Laboratory Officers, whom are
employees of the Kano State Primary
Healthcare = Management Board. The
participants were drawn from thirty primary
healthcare centres across five major local
government areas in Kano (Dala, Nassarawa,
Fagge, Gwale, Tarauni). Kano is a state
located in North-West Nigeria. All identified
primary healthcare providers willing to
participate in the study were included while
non-healthcare and casual workers like
cashiers, cleaners and technical staff were
excluded from the study.

Questionnaire tool

A previously validated questionnaire on
eHealth competency was adapted for the
study'®. The questionnaire consists of four (4)
sections. The first section collected data on
socio-demographic characteristics, like age,
gender, and profession. The second section
collected information on ICT applications,
such as devices, the internet, and training. The
third on perceived barriers to ICT
implementation, such as unstable power
supply, poor internet connectivity, and lack of
funding while the last required information to
be provided on eHealth competency and ICT
application in healthcare.

The eHealth competency tool domains
included health information management
(searching, recording and storing health
information  in  electronic systems),
communication (interacting and sharing
through digital technologies), professionalism
(evidence-based  practice,  professional
development, management and leadership),
safety measures (protecting devices, personal
data and privacy), health analytics (solving
technical problems and quality improvement).
The items were measured using a S-point
Likert scale ranging from strongly disagree to
strongly agree (1 - 5 points). Participants
could score from a minimum of 21 to a
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maximum of 105 points. Scores greater than
or equal to the median were grouped as 'high
competency', and values less than the median
were grouped as 'low competency' due to the
non-normal distribution of the scores.

Data presentation and analysis

Data collected were initially entered into MS
Excel and then exported into the Statistical
Package for Social Science, IBM SPSS
Statistics for Windows, version 26.0 (IBM
Corp., Armonk, NY, USA) for analysis.
Internal consistency of eHealth competency
items was assessed using Cronbach alpha. A
normality test was conducted on the
continuous numerical variables using the
histogram and Kolmogorov-Smirnov (KS)
test. The continuous variables were presented
as mean (standard deviation), while the
categorical variables were presented as
frequencies (percentages). A multivariable
logistic regression (MLR) - Backward LR
method was used to identify predictors of
eHealth competency after conducting a simple
logistic regression to screen all the
independent variables for possible inclusion
into the MLR. Multicollinearity and
interaction between the variables were
checked. Assumptions of model goodness-of-
fit were checked using Hosmer-Lemeshow
tests. The final regression model was
presented as adjusted odds ratio (aOR), 95%
confidence intervals (CIs) and p-values.
Overall, p-values < 0.05 were considered
statistically significant. The survey was then
reported based on the Strengthening the
Reporting of Observational Studies in
Epidemiology (STROBE) guidelines'®.

Ethical considerations

Ethical approval was obtained from the Ethics
Committee of the Kano State Primary
Healthcare = Management  Board.  All
procedures performed in this study involving
human participants complied with the
institutional research committee ethical
standards and the 1964 Helsinki declaration
and subsequent amendments or equivalent
ethical standards. All participants provided
written consent prior to the study.
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RESULTS

Socio-demographic characteristics of study
participants

A total of 420 eligible participants were
included in the study. Most of the participants
were females 228 (54.3%), with a mean age
(standard deviation, SD) of 30.5 (4.2) years,
and the majority were less than 40 years 270
(64.3%). Among the study participants were

Doctors 58 (13.8%), Nurses 85 (20.2%) and
Pharmacists/Technicians 47 (11.2%). Most of
the participants were Community Health
Officers 98 (23.3%). The average years (SD)
of working experience of the participants was
8.4 (3.8) years and primarily worked for less
than ten years 342 (81.4%). The socio-
demographic characteristics of the study
participants are summarized in Tablel.

Table 1: Socio-demographic characteristics of study participants

Variable Frequency (%)
Gender
Female 228 (54.3)
Male 192 (45.7)
Age (years)
Mean (SD) =30.5 (4.2)
18 -30 133 (31.7)
31-40 137 (32.6)
41-50 97 (23.1)
Above 50 53 (12.6)
Profession
Doctors 58 (13.8)
Nurses 85(20.2)
Pharmacists/Technicians 47 (11.2)
Community Health Officers 98 (23.3)
Laboratory Officers 46 (11.0)
Records Officers 86 (20.5)
Years of experience
Mean (SD) = 8.4 (3.8)
0-5 192 (45.7)
6-10 150 (35.7)
Above 10 78 (18.6)

Key: SD: standard deviation; N: total number of respondents; N=420

Availability and status of ICT at primary
healthcare centres

Many participants reported that they do not
have ICT devices at their workplace 157
(37.4%) and a majority lack internet facilities
243 (57.9%). Those that have ICT devices
used mobile phones 98 (23.3%), computers 87
(20.7%) or both 78 (18.6%). Most participants
have not attended training on ICT in the past
222 (52.9%) but are willing to utilize ICT at
their workplace 235 (56.0%). The summary of
responses on the availability and status of ICT

at the primary healthcare centres is presented
in Table 2.

Barriers to eHealth application

Most of the participants identified the barriers
to ICT application to include power shortage
381 (90.7%), inadequate funding 375 (89.3%)
and lack of ICT devices 368 (87.6%). Fewer
participants were concerned about cyber
security/privacy issues 202 (48.1%) and
increased workload 187 (44.5%) as barriers.
(Figure 1).
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Table 2: Availability of ICT at primary healthcare centres

Variables Frequency (%)
Availability of ICT devices
None 157 (37.4)
Computers alone 87 (20.7)
Mobile phones alone 98 (23.3)
Computers and Mobile phones 78 (18.6)
Internet facilities
None 243 (57.9)
Inadequate 161 (38.4)
Adequate 16 (3.8)
Previous training on ICT
No 222 (52.9)
Yes 198 (47.1)
Agreed to use ICT
No 185 (44.0)
Yes 235 (56.0)

Key: ICT = Information and communication technology; N=420

Power shortage
Poor funding

Lack of ICT devices

Lack of training

Limited internet access

Barriers to eHealth

Security issues

Increased workload

Figure 1: Barriers to eHealth application

e-Health competency assessment

The eHealth competency items showed an
adequate internal consistency of 0.82. Most of
the participants had low scores for all the
eHealth competency items. Only 132 (31.4%)
participants scored high on health information

40 50 60 70 80 90 100

Healthcare providers (%)

management and 125 (29.8%) on safety
measures. Most participants scored low on
health  analytics 355 (84.5%) and
professionalism 337 (80.2). Most of the
participants had overall low eHealth
competency, 320 (76.2) (Figure 2).
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Figure 2: eHealth competency assessment

Determinants of eHealth competency

The model showed that factors independently
associated with eHealth competency include
male gender (aOR, 3.12; 95% CI, 1.28 - 1.87;
p=0.001), and being pharmacist (aOR, 2.49;
95% CI, 0.43 - 0.86; p=0.001). However,

Table 3: Determinants of eHealth competency

increasing years of working experience (aOR,
0.80; 95% CI, 0.34 - 0.92; p=0.011) were
associated  with  decreased  eHealth
competency. The summary of predictors of
eHealth competency is presented in Table 3.

Variables
Univariate analysis

Logistic regression models

Multivariate analysis

OR (95% CID) p-value  aOR (95% CI) p-value
Gender
Female 1 1
Male 1.04 (1.98 —2.87)  0.032 3.12 (1.28 - 1.87) 0.001
Age (years) 2.05(0.87-1.36) 0.234 1.05 (0.17 - 2.69) 0.134
Profession
Doctors 1 1
Nurses 0.96 (0.34—-2.88)  0.383 0.55 (0.87 - 2.16) 0.244
Pharmacists/Technicians  2.11 (0.13-0.75)  0.011 2.49 (0.43 — 0.86) 0.001
CHOs 0.77 (0.65—-1.83)  0.193 0.52 (0.87 - 2.16) 0.548
Laboratory Officers 0.85(0.39-1.28) 0.780 0.78 (0.83 - 1.17) 0.570
Records Officers 0.59(1.34-1.15) 0.036 0.54 (0.78 — 1.19) 0.116
Years of experience 0.23(1.21-2.45) 0.046 0.80 (0.34 - 0.92) 0.011

Key: CHOs: community health officers; OR: odds ratio; aOR: adjusted odds ratio; CI: confidence

interval



Ahmed et al.: eHealth competency among primary care workers — JBSPR

DISCUSSION

This study suggests that primary healthcare
centres in Kano are challenged with
inadequate information and communication
technology facilities and training that drives
eHealth adoption in the care delivery. Lack of
funding, unstable power, and poor internet
connection were common barriers that affect
the eHealth application in the settings. The
healthcare providers reported poor health
analytics abilities, professionalism, and
communication capabilities suggestive of an
overall low eHealth competency.

Our study identified that most primary
healthcare providers do not have access to
ICT devices (including computers and mobile
phones), internet connectivity and training in
their workplaces. A similar study found
healthcare providers to have limited access to
computers and software?’. Furthermore,
providers expressed concerns about utilizing
the electronic device rather than a paper-based
approach during professional activities. The
application of ICT in primary care has been a
challenge compared to the most preferred
manual methods, especially in the rural
communities®!. In contrast, a previous study
from a developed country reported that over
65% of practitioners use ICT and software to
provide healthcare services??. This finding
suggests that advancement is associated with
the widespread deployment of ICT to resolve
the greater challenges of health systems. The
rapid urbanization could also explain the
difference in practices of ICT utilization
across different countries led to technology
advancement as against the slower
urbanization in most developing countries like
Nigeria. Despite the inherent deficiency in
health technology devices and connectivity,
our study showed general willingness to use
basic eHealth at the workplace among the
providers. This finding represents potential
hope for the implementation of eHealth in
primary healthcare in the region.

The prominence of ICTs in healthcare has
prompted numerous studies to identify
challenges and ways to improve eHealth in
different care settings?>*. Studies have also
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defined the need to build human capacities in
several  ways, including  continuous
professional  training for the care
providers®>%, Participants in our study
showed low basic competencies on eHealth,
with the majority lacking basic ICT skills to
solve routine clinical problems. The finding
suggests that ICT training centred on
enhancing routine medical problems could
significantly improve the overall eHealth
competency of the care providers. Male
healthcare workers in this study were more
likely to be ICT competent at eHealth
compared to the female respondents. This
suggests that more males are competent at
eHealth, but doesn’t tell us if males who were
competent were likely to have scored higher
than their females conterparts?’. The possible
reason for this disparity could be because of
the work-related gender imbalance in most
technical areas in the Northern part of Nigeria,
where girls” child education could be
challenging, possibly due to cultural,
socioeconomic, and religious influences. This
finding is common in other developing
countries®? but different in developed
countries where both genders have an almost
equal right>%-32,

This study identified a relationship between
years of working experience and eHealth
competency across all healthcare worker
professions. This is in agreement with
previous studies where long years of working
experience were associated with lower digital
competency?®**3*, The reasons could be due
to older staff not embracing eHealth,
resistance and inability to accept rapidly
changing technologies. The finding suggests
that the environment required for technology
acceptance has not been sufficiently created to
motivate development of ICT competencies
and eHealth adoption. Thus, adequate
resource allocation and training could
improve ICT and eHealth application at the
primary healthcare settings and could improve
delivery of quality, safe and effective
healthcare services.
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CONCLUSION

Primary healthcare centres in Kano lack
adequate information and communication
facilities and training resulting in poor
eHealth application in care delivery.
Providers had low eHealth competency
associated with gender, type of profession,
and years of experience. Unstable power, lack
of funding, and inadequate internet services
were the most common barriers to eHealth
application. Addressing this will likely
contribute to improved quality of care services
in primary healthcare centers in the state.

ACKNOWLEDGMENTS

The authors would like to thank all the study
participants and those who assisted in
administering the questionnaire across the
primary health centers.

The study did not receive any form of funding.
The authors declare that they have no
competing interests.

REFERENCES

1. Houwink EJF, Kasteleyn MJ, Alpay L,
Pearce C, Butler-Henderson K, Meijer E,
et al. SERIES: eHealth in primary care.
Part 3: eHealth education in primary care.
European Journal of General Practice
2020; 26: 108-118. DOLI:
10.1080/13814788.2020.1797675.

2. Harerimana A and Mtshali NG. Types of
ICT applications used and the skills’ level
of nursing students in higher education: A
cross-sectional survey. [International
Journal of Africa Nursing Sciences 2019;
11: 100163. DOI:
10.1016/j.1jans.2019.100163.

3. Aceto G, Persico V and Pescapé A. The
role of Information and Communication
Technologies in healthcare: taxonomies,
perspectives, and challenges. Journal of
Network and Computer Applications
2018; 107: 125-154. DOLI:
10.1016/j.jnca.2018.02.008.

4. Agarwal S, Perry HB, Long LA and
Labrique AB. Evidence on feasibility and

10.

ISSN: 2705-3245

effective use of mH ealth strategies by
frontline health workers in developing
countries: systematic review. Tropical
medicine & international health 2015;
20: 1003-1014. DOI: 10.1111/tmi.12525.
Verbeke F, Karara G and Nyssen M.
Evaluating the impact of ICT-tools on
health care delivery in sub-Saharan
hospitals. MEDINFO 2013. 10S Press,
2013, pp.520-523. DOI: 10.3233/978-1-
61499-289-9-520.

Lu Y-C, Xiao Y, Sears A and Jacko JA.
A review and a framework of handheld

computer adoption in  healthcare.
International  journal of medical
informatics ~ 2005;  74:  409-422.
2005/05/17. DOI:

10.1016/j.ijmedinf.2005.03.001.
Langarizadeh M, Tabatabaci MS,
Tavakol K, Naghipour M, Rostami A and
Moghbeli F. Telemental health care, an
effective alternative to conventional
mental care: a systematic review. Acta
Informatica Medica 2017; 25: 240.
2017/12/30. DOLI:
10.5455/aim.2017.25.240-246.

Mutlag AA, Abd Ghani MK, Arunkumar
Na, Mohammed MA and Mohd O.
Enabling technologies for fog computing
in healthcare IoT systems. Future
Generation Computer Systems 2019; 90:

62-78. DOI:
10.1016/j.future.2018.07.049.
Yazdi-Feyzabadi V, Emami M and

Mehrolhassani MH. Health information
system in primary health care: the
challenges and barriers from local
providers’ perspective of an area in Iran.
International  journal of preventive
medicine 2015; 6. DOI: 10.4103/2008-
7802.160056.

Tuckson RV, Edmunds M and Hodgkins
ML. Telehealth. New England Journal of
Medicine 2017, 377: 1585-1592.
2017/10/19. DOLI:
10.1056/NEJMsr1503323.

. Bamnett ML, Ray KN, Souza J and

Mehrotra A. Trends in telemedicine use
in a large commercially insured
population, 2005-2017. Jama 2018; 320:



Ahmed et al.: eHealth competency among primary care workers — JBSPR

12.

13.

14.

15.

16.

17.

18.

19.

2147-2149.
10.1001/jama.2018.12354.
Larson RS. A path to better-quality
mHealth apps. JMIR mHealth and
uHealth 2018; 6: el0414. 2018/08/01.
DOLI: 10.2196/10414.

Denecke K, Gabarron E, Petersen C and
Merolli M. Defining participatory health
informatics—a scoping review.
Informatics for Health and Social Care
2021; 46: 1-10. DOLI:
10.1080/17538157.2021.1883028.
Hermes ED, Lyon AR, Schueller SM and
Glass JE. Measuring the implementation
of behavioral intervention technologies:
recharacterization of established
outcomes. Journal of Medical Internet
Research 2019; 21: e11752. 2019/01/27.
DOI: 10.2196/11752.

Muhammad F, Abdulkareem JH and
Chowdhury AA. Major public health
problems in Nigeria: a review. South East
Asia Journal of Public Health 2017; 7: 6-
11. DOI: 10.3329/seajph.v7i1.34672.
Jatau Al, Sha'aban A, Gulma KA, Shitu
Z, Khalid GM, Isa A, et al. The Burden
of Drug Abuse in Nigeria: A Scoping
Review of Epidemiological Studies and
Drug Laws. Public health reviews 2021,
42: 1603960-1603960. 2021/04/03. DOLI:
10.3389/phrs.2021.1603960.

Ogbonna MA, Oluwafemi OM and Ojo
PO. Acceptance and Barrier of Electronic
Health Records in a Tertiary Hospital in
Nigeria. European Journal of Social

DOI:

Sciences  Studies 2020, 5. DOI:
10.46827/ejsss.v516.960.

Britt RK and Hatten KN. The
Development and Validation of the
eHealth  Competency  Scale: A
Measurement of Self-Efficacy,
Knowledge, Usage, and Motivation.
Technical Communication Quarterly
2016; 25: 137-150. DOLI:

10.1080/10572252.2016.1149621.

Von Elm E, Altman DG, Egger M,
Pocock SJ, Getzsche PC and
Vandenbroucke JP. The Strengthening
the Reporting of Observational Studies in
Epidemiology (STROBE) statement:

20.

21.

22.

23.

24.

25.

ISSN: 2705-3245

guidelines for reporting observational
studies. Bulletin of the World Health
Organization 2007; 85: 867-872. DOI:
10.7326/0003-4819-147-8-200710160-
00010.

De Leeuw JA, Woltjer H and Kool RB.
Identification of Factors Influencing the
Adoption of Health Information
Technology by Nurses Who Are Digitally
Lagging: In-Depth Interview Study. J
Med Internet Res 2020; 22: el15630.
2020/07/15. DOI: 10.2196/15630.

Holtz B and Krein S. Understanding
Nurse Perceptions of a Newly
Implemented Electronic Medical Record
System. Journal of Technology in Human
Services 2011; 29: 247-262. DOI:
10.1080/15228835.2011.639931.

Sowa P, Pedzinski B, Krzyzak M,
Maslach D, W¢jcik S and Szpak A. The
Computer-Assisted  Web  Interview
Method as Used in the National Study of
ICT Use in Primary Healthcare in
Poland—Reflections on a Case Study.
Studies in Logic, Grammar and Rhetoric
2015; 43: 137-146. DOI: 10.1515/slgr-
2015-0046.

Laramee AS, Bosek M, Kasprisin CA and
Powers-Phaneuf T. Learning from within
to ensure a successful implementation of
an electronic health record. CIN:
Computers, Informatics, Nursing 2011;
29: 468-477. DOI:
10.1097/NCN.0b013e3181fc3fc7.

Fritz F, Tilahun B and Dugas M. Success
criteria for electronic medical record
implementations in low-resource
settings: a systematic review. Journal of
the American Medical Informatics
Association  2015;  22: 479-488.
2015/03/15. DOI: 10.1093/jamia/ocu038.
Biruk K and Abetu E. Knowledge and
attitude of health professionals toward
telemedicine in resource-limited settings:
a cross-sectional study in North West

Ethiopia.  Journal  of  healthcare
engineering 2018; 2018: 2389268.
2018/12/26. DOLI:

10.1155/2018/2389268.



Ahmed et al.: eHealth competency among primary care workers — JBSPR

26.

27.

28.

29.

Mohammed E, Andargie G, Meseret S
and Girma E. Knowledge and utilization
of computer among health workers in
Addis Ababa hospitals, Ethiopia:
computer literacy in the health sector.
BMC research notes 2013; 6: 1-8. DOI:
10.1186/1756-0500-6-106.

Abdullahi N, Abubakar A, Abubakar MJ
and Aliyu AC. Gender gap in science and
technology  education in  Nigeria.
International Journal of Education and
Evaluation 2019; 5: 6-13.
https://www.researchgate.net/publication
/332111821.

Saleh S, Khodor R, Alameddine M and
Baroud M. Readiness of healthcare
providers for eHealth: the case from
primary healthcare centers in Lebanon.
BMC Health Services Research 2016; 16:
1-11.2016/11/12. DOI: 10.1186/s12913-
016-1896-2.

Sanqui RC and Declaro-Ruedas MYA.
Knowledge and attitudes towards
healthcare information technology of the
rural health workers in SAMARICA,
Occidental Mindoro, Philippines. Asian
Journal of Education and Social Studies
2020: 26-32. :
https://www.researchgate.net/publication
/340080359.

30.

31.

32.

33.

34.

ISSN: 2705-3245

Jain R, Dupare R, Bhanushali N and
Kumar V. Knowledge and utilization of
computer among health-care
professionals in Mumbai. Journal of
Indian Association of Public Health
Dentistry  2020; 18:  97. DOI
10.4103/jiaphd.jiaphd 225 18.

Kay R. Addressing gender differences in
computer ability, attitudes and use: The
laptop effect. Journal of Educational
Computing Research 2006; 34: 187-211.
DOI: 10.2190/9BLQ-883Y-XQMA-
FCAH

Shiferaw KB, Tilahun BC and Endehabtu
BF. Healthcare providers’ digital
competency: a cross-sectional survey in a
low-income country setting. BMC Health
Services Research 2020; 20: 1-7. DOI:
10.1186/s12913-020-05848-5.

Alwan K, Ayele TA and Tilahun B.
Knowledge and utilization of computers
among health professionals in a
developing country: a cross-sectional
study. JMIR Human Factors 2015; 2: e4.
DOI: 10.2196/humanfactors.4184.

Gour N and Srivastava D. Knowledge of
computer among healthcare professionals
of India: a key toward -e-health.
Telemedicine and e-Health 2010; 16:
957-962. DOI: 10.1089/tmj.2010.0049.

10



