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Background: With the rapid advancement and growth of computer and networking tech
nologies, there is also significant growth in the availability and use of various types of 
electronic information resources. The availability of health information provides confidence 
for health professionals in clinical decision- 
making and improves practical skills and attitudes to care. Due to limited studies, the extent 
of health professionals’ electronic health-information resource (EHIR) utilization at specia
lized teaching hospitals in Amhara regional state is not known. This study aimed to assess 
the level of EHIRutilization and identify associated factors among health professionals at 
teaching hospitals in Amhara, Ethiopia.
Methods: An institution-based cross-sectional study was conducted among health profes
sionals working at specialized teaching hospitals in Amhara from February 23 to May 10, 
2020. Data were collected using a self-administered questionnaire. Descriptive analysis was 
used to describe the utilization of EHIRs. Bivariate and multivariate logistic regression 
analyses were applied to identify which factors were associated with EHIR use.
Results: A total of 383 (93.6% response rate) participants responded by completing the 
questionnaire, and 70.8% (271 of 383) of study participants used EHIRs. eHealth literacy 
(AOR 1.90, 95% CI 1.03–3.54), Internet access (AOR 1.97, 95% CI 1.06–3.67), computer 
literacy (AOR 1.9, 95% CI 1.68–5.76), information-searching skills (AOR 1.89, 95% CI 
1.05–3.39), and computer access in the working area (AOR 2.50, 95% CI 1.55–5.54) were 
factors significantly associated with utilization of EHIRs.
Conclusion: Nearly three-quarters of the health professionals utilized EHIRs. However, 
most reported that they encountered problems while they were using those resources. For 
better utilization levels, giving training in the area of electronic information-resource use, 
increasing awareness of health professionals about available resources, and improving 
Internet and computer access in each hospital are recommended.
Keywords: electronic information resources, health professionals, Ethiopia

Introduction
Health-information resources (HIRs) are the medium of communication between 
scientists who conduct health-care and biomedical research and health professionals 
who use their results in clinical practice and related purposes.1 These resources can 
be hard copy, digital (the Internet), and other professionals.1,2 Hard-copy sources 
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provide information in printed format, such as books and 
journals. The Internet provides health professionals vast 
stores of information.3,4

With the rapid advancement and growth of computer 
and networking technologies, there has been significant 
growth in the availability and use of various types of 
electronic information resources.5 The advent of the 
Internet has also given rise to exponential growth of 
HIRs, and has provided a wider means of access to health 
professionals, meeting their immediate information needs.6

Among the different types of sources to obtain informa
tion, electronic HIRs (EHIRs) are one of the main resources 
used by health professions.7 The Internet affords health 
professionals unprecedented access to a huge volume of 
high-quality current and relevant health-care information.8,9

For health professionals, EHIRs provide the opportunity 
to use those resources for different purposes, such as clinical 
care of patients, better practices, research, literature searches, 
searching for patient-specific information, professional asso
ciation updates, and consultation with colleagues.6,10,11

Health professionals use databases that supporting evi
dence-based practice. Online databases, such as Medline, 
Medscape, and Hinari, are rich in health-care information, 
of immense benefit to health-care practitioners, and are 
being made freely available online.9,11,12

The availability of health information provides confi
dence for health professionals in clinical decision-making 

and improves practical skills and attitudes to care.13 In 
developing countries, health professionals continue to 
lack access to basic and practical information to enable 
them to provide safe and effective care.13,14 In Ethiopia, 
more than half the health professionals (54%) encounter 
a problem in their work due to the presence of information 
limitations.15 Using EHIRs can reduce information gaps 
that challenge health professionals in their work, since 
they are readily available, easy to access, and quickly 
retrievable for quick health-care decision-making.7,16

Healthcare professionals need to update their knowl
edge and extract the information they need for practicing 
high-quality health-care delivery and to integrate best 
practices in handling and making healthcare decisions 
and providing services.17 The use of adequate EHIRs by 
health professionals will improve the level of health-care 
delivery and wellness of the population.17,18

In the past health, professionals relied on traditional 
HIRs to support their decision-making.14 This approach is 
time-consuming and not sufficient for every clinical ques
tion that arises at the point of care. Nowadays, there are 
many EHIRs that can be readily accessible at any time and 
everywhere through electronic devices (computers and 
mobile devices) to support their decision-making quickly.

Health information can play a significant role in 
improving health care, has been recognized for several 
years, and the value of health information lies in its 
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Figure 1 Utilization of electronic health-information resources.
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utilization at the point of need. Utilization of available 
health information can prevent and reduce major health- 
care problems observable in every system, namely poor- 
quality clinical care, unknown variations in policy and 
practice, errors, waste, poor patient experience, overenthu
siastic adoption of interventions of low value, and failure 
to implement interventions of high quality.18,19

A study in Saudi Arabia revealed that utilization of 
EHIRs was 72.7%.20 Another study conducted at Abuja in 
the federal medical center during 2017 on the use of 
EHIRs by health professionals showed that the majority 
of the respondents rarely used e-books, e-journals, and 
online databases. The mostst used resources were search 
engines (83.7%), followed by online nursing and African 
journal, with 81.6% and 69.4%, respectively.5

A study conducted in the UK showed that 81% of 
primary health-care staff used the Internet and 44% 
databases.21 A study conducted in teaching hospitals of 
Isfahan University of Medical Sciences showed that utili
zation of EHIRs was 65.4%, and among the various 
EHIRs, the highest usage by physicians was e-journals 
(36%). According to this study, physicians use electronic 
information resources for different purposes: obtaining 
new and updated information, conducting research, article 
production, and the need for everyday information.8

According to a study in Australia, health professionals 
used accessed HIRs for professional development and recom
mendations through the use of such search engines as Google 
and Yahoo.22 A study conducted in Rwanda showed utiliza
tion of EHIRs to support clinical decision-making was 80%, 
and 92% of respondents believed that using current Internet- 
based information was useful for offering better clinical care to 
their patients. Concerning frequently searched information, 
34.8% searched for clinical procedure information and 
24.8% for drug-prescription information.17

Health professionals in Nigeria mostly use Hinari And 
Medline, followed by electronic journal websites (23%). 
They use those resources mainly for clinical work and 
patient-care information, research, examination purposes, 
and general health-care information to update their knowl
edge, and also most perceived those EHIRs as relevant for 
their information needs.11

A survey conducted in western Oromia showed that 
about 42% of health professionals utilized EHIRs, 57.9% 
for getting the latest health information and 11.2% for 
research purposes.23

The utilization of EHIRs and associated factors among 
health professionals in Ethiopia is not known, because of the 

paucity of studies on this subject. With this limited availability 
of published literature on the utilization of EHIRs and asso
ciated factors among health professionals in teaching hospitals 
in Ethiopia, we aimed to add to the body of literature about the 
use of EHIRs and associated factors in Ethiopia, encouraging 
further studies for different user groups.

Methods
Study Design and Setting
This institution-based cross-sectional study was con
ducted among health professionals working at the 
University of Gondar Specialized Teaching Hospital, 
in Gondar city and Tibebe Ghion Specialized 
Teaching Hospital Located in Bahir Dar city from 
February 23 to May 10, 2020. During the study, the 
University of Gondar Specialized Teaching Hospital 
had 1,076 permanent employees and Tibebe Ghion 
Specialized Teaching Hospital 738. A majority were 
nurses (743), doctors (398), midwives (280), pharma
cists (115), and laboratory technicians (118).

Ethiopia has nine regional states and two city admin
istrations. Among the regions, Amhara is the second- 
largest and second–most populous region in the country. 
The region is bordered by the Sudan to the west and 
northwest and other regions of Ethiopia: Tigray to the 
north, Afar to the east, Benishangul-Gumuz to the west 
and southwest, and Oromia to the south.24

Study Procedure
The sample size of the study was determined using a single 
population–proportion formula by assuming 42% of health 
professionals utilized EHIRs23 with a 10% nonresponse rate:

Samplesize Nð Þ ¼
Za=2ð Þ

2xp 1 � pð Þ

d2

¼
1:96ð Þ

2x0:42 1 � 0:42ð Þ¼ 372:3
0:05ð Þ

2 

¼ 372:3þ 37:3 ¼ 409 

where
N = estimated sample size
Za/2 = value of standard normal distribution (Z- statis

tic) at 95% confidence
P = single-population proportion and
d = margin of error at 5%.
Of the total study participants, 243 were selected from 

the University of Gondar Specialized Teaching Hospital 
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and 166 from Tibebe Ghion Specialized Teaching 
Hospital. To ensure fair distribution of the total sample, 
stratified simple random sampling was applied for each 
hospital based on field of profession, and then using sim
ple random sampling study participants were selected.

Data Collection
Data were collected using a self-administered questionnaire. 
It covereddemographic variables (age, sex, work experience, 
professional background), organizational factors (Internet 
access, computer access, training, IT support), behavioral 
factors (information searching, technical skills, computer 
literacy, eHealth literacy, awareness, attitude), and motiva
tional factors (perceived usefulness and perceived use). The 
questionnaire explained the purpose of the study, and parti
cipation was voluntarys. For data collection, four health- 
information technicians and two supervisors were recruited.

Operational Definitions
Health Professionals
For the purposes of this study, health professionals were 
personnel who had had formal training in health and at 
least a diploma-level certificate.

EHIRs ere defined as material in an electronic (digital) 
form: e-journals, e-books, search engines, e-dictionaries, 
databases, and institutional repositories.

Data Processing and Analysis
A data-entry form was designed using EpiInfo version 7. Data 
were then exported to SPSS version 20 for further analysis.

Relevant variables were summarized in terms of descrip
tive frequencies to describe the study population. Data are 
presented using appropriate text, tables, and graphs.

To analyze the association between an individual inde
pendent variable with the dependent variable, bivariate 
analysis was performed, then variables with p≤0.2 
on bivariate analysis progressed to multivariate logistic 
regression analysis to find associations between selected 
independent variables and the outcome variable. Finally, 
interpretation was based on the significant associations.

Ethics Statement
Ethics clearance was obtained from the ethical review 
committee of the Institute Of Public Health, University 
of Gondar. Written consent was obtained from each 
study participant. The study was conducted following the 
Declaration of Helsinki. Data collected were anonymized 

and participants’ privacy protected. All were kept confi
dential and used for study purposes only.

Results
Sociodemographic Characteristics of 
Study Participants
Of the total distributed questionnaires, 383 responses were 
received, for a total response rate of 93.6%. Among the 
participants, 239 (62.4%) were male, and mean age was 
28.3±3.37 (23–47) years.

In terms of professional background, nurses numbered 
158 (41.3%), doctors 94 (24.5%), midwives 54 (14.1), 
pharmacy technicians 30 (7.8%), laboratory technicians 
24 (6.3%), and others 23 (6%). The mean length of work 
experience 3.6 (1–16) years (Table 1).

Awareness of Health Professionals of EHIRs
Almost all respondents were aware of Google 368, 96.1%) 
followed by Google Scholar 281, 73.3%), Medscape 189, 
49.5%), institutional repositories 189, 49.5%), UpToDate 
185 (48.4%), and Medline Plus 130 (33.8%). The major 
source of information on EHIRs for was friends 305, 79.8%) 
followed by guides 58, 15.2%) and library staff 22, 5.8%).

Table 1 Participant sociodemographic characteristics

n %

Sex
Male 239 62.4

Female 144 37.6

Age, years
20–24 18 4.7

25–29 254 66.3

≥30 111 29

Professional background
Nurse 158 41.3
Medical doctor 94 24.5

Pharmacy 30 7.8

Midwifery 54 14.1
Laboratory 24 6.3

Others* 23 6

Work experience
1–3 years 226 59

3−6 years 119 31.1
>6 years 38 9.9

Note: *Optometry, anesthesia, radiology, and psychiatry.
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EHIR Utilization
Of the participants, 70.8% (271 of 383) utilized EHIRs. 
Search engines were the most used, followed by e-diction
aries, e-books, and e-journals (Figure 1), and 48.8% access 
EHIRsin their department/working area, 31.3% at home, 
23% in internet cafés, and 13.8% in the library. More than 
half (204, 53.4%) used EHIRs to update their knowledge, 
followed by clinical care of patients 110, 28.8%), 55 
(14.4%) for confirming clinical decisions, 53 (13.9%) for 
diagnoses, and 21 (5.5%) for research purposes (Table 2).

Problems Encountered Using EHIRs
In sum, 67.5% of study participants had encountered 
problems using EHIRs. Slow Internet connection (42.9%) 
was the most reported problem, followed by too much 
information retrieved (14.9%)and lacking information- 
searching skills (9.7%).

EHIR Preference
Threequarters of participants (74.93%) preferred 
EHIRs over other resources. The most reported reason 
was that EHIRs are time-saving (156, 34.3%), followed 
by providing more updated information (152, 33.4%), 
easily accessible 90 (19.8%), and providing reliable infor
mation (56, 12.3%). The other 95 (25.1%) participants did 
not prefer EHIRs. The commonest reason for not easily 
accessible (46, 48.4%), with others being difficult to use 
(37, 38.9%), and time-consuming (eleven, 11.6%).

Factors Associated with EHIR Utilization
To identify factors associated with EHIR utilization, bivari
ate and multivariate logistic regression analyses of possible 
predictor variables wer carried out. Variables with ORs

on bivariate analysis with p<0.2 were further consid
ered in multivariate analysis.

Multivariate logistic regression revealed that eHealth 
literacy, Internet access, computer literacy, information- 
searching skills, and computer access in the working area 
were significantly associated with EHIR utilization.

Health professionals with high eHealth literacy were 
1.90 times as likely to use EHIRs as those with low in 
eHealth literacy (AOR 1.90, 95% CI 1.03–3.54). 
Respondents with good computer literacy were 3.12 
times as likely to utilize EHIRs as those with poor com
puter literacy (AOR 3.12, 95% CI 1.68–5.76).

Information-searching skills were significantly asso
ciated with EHIR use. Participants who had good technical 
skills in information searching were 1.89 times as likely to 
use EHIRs as those who had poor skills (AOR 1.89, 95% 
CI 1.05–3.39). Respondents with computer access were 
2.50 times as likely to use EHIRs than their 
counterparts (AOR 2.50, 95% CI 1.55–5.54).

Health-professional EHIR utilization was also strongly 
associated with Internet access. Those with Internet access 
were 1.97 times as likely to use EHIR as those who did 
nots (AOR 1.97, 95% CI 1.06–3.67, Table 3).

Barriers to EHIR Utilization
The most frequently mentioned factors hindering EHIR 
utilization were lack of skill in accessing and using 
EHIR them (42.22%), followed by preferring print sources 

8.89%

36.67%

42.2%

1.11%

11.11%

barriers of EHIR utilization

Lack of time

Prefer print sources

Lack of skill

Electricity failure

Lack of awareness

Figure 2 Barriers to electronic health-information resource utilization.

Table 2 Place of access and purpose of using EHIRs

n %

Place of access
Home 120 31.3

Department/working area 187 48.8

University library 53 13.8
Internet café 88 23

Other 2 0.5

Purpose of use
Confirming clinical decisions 55 14.4
Making diagnoses 53 13.9

Updating knowledge 204 53.4

Research 21 5.5
Clinical care of patients 110 28.8
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(36.67%), lack of awareness about electronic resources 
(11.11%), and lack of time to explore and locate EHIRs 
(8.89%, Figure 2).

Discussion
This study revealed that 70.8% of the health professionals 
utilized EHIRs, which is consistent with a study conducted 
in Saudi Arabia (72.7%),20 and one in Iran (65.4%).8 On 
the other hand, this result is lower than a study conducted 
in the UK (81%),21 one in Rwanda (80%),17 and another in 
Osun state, Nigeria (82.2%).25 IT infrastructure has a key 
role in EHIR use,so this discrepancy might be due to 
differences in IT infrastructure among those study settings. 
Another possible reason might be difference in the aware
ness of EHIR, and increasing awareness is needed. 
However, utilization of EHIRs in this study was higher 
than a study done in western Oromia (42%).23 This 

discrepancy might be due to difference in study settings, 
eg, nongovernmental and primary hospitals. Another pos
sible explanation could be the difference in study period, 
which was conducted 4 years prior. There has been growth 
in information communication–technology infrastructure 
and an increase in accessibility of EHIRs through time.

Among those that used EHIRs, their main reasonswere 
updating their knowledge (53.4%), clinical care of patients 
(28.8%), and supporting clinical decisions (14.4%). This 
result is in some context supported by the study conducted 
in the teaching hospitals of Isfahan University of Medical 
Science (health professionals used EHIRs to obtain new 
and updated information, supporting patients, and conduct
ing research),8 another conducted in Rwanda (used for 
supporting clinical decision-making, 34.8% for clinical 
procedure information),17 and one in Nigeria (used for 
accessing patient-care information, research purposes, 

Table 3 Bivariate and multivariate logistic regression analysis of EHIR utilization

EHIR usage COR (95% CI) AOR (95% CI)

Yes No

eHealth literacy
High 187 (48.8%) 38 (9.9%) 4.33 (2.7–6.92) 1.9 (1.03–3.54)*
Low 84 (21.9%) 74 (19.3%) 1 1

Computer literacy
Yes 215 (56%) 37 (9.7%) 7.78 (4.76–12.72) 3.12 (1.68–5.76)*

No 56 (14.6) 75 (19.6%) 1 1

Perceived ease of use
Yes 186 (48.6%) 35 (9.1%) 4.81 (2.99–7.74) 1.73 (0.91–3.27)

No 85 (22.2%) 77 (20.1%)

Perceived usefulness
Yes 208 (54%) 60 (15.7%) 2.86 (1.79–4.56) 1.20 (0.64–2.27)
No 63 (16.4%) 52 (13.6%)

Information-searching skills
Good 178 (46.5%) 36 (9.4%) 4.04 (2.53–6.46) 1.89 (1.05–3.39)*

Poor 93(24.3%) 76(19.8) 1 1

Computer access
Yes 191 (49.9%) 26 (6.8) 7.89 (4.74–13.15) 2.5 (1.55–5.54)*
No 80 (20.9%) 86 (22.5%) 1 1

Internet access
Yes 174 (45.4%) 29 (7.6%) 5.13 (3.14–8.38) 1.97 (1.06–3.67)*

No 97 (25.3%) 83 (21.7%) 1 1

Attitude
Favorable 168 (43.7%) 57 (14.9%) 1.57 (1.01–2.45) 1.29 (0.72–2.35)

Unfavorable 103 (26.9%) 55 (14.4%)

Notes: *p<0.05; 1 = reference.
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examination purposes, general health-care information, 
and to update knowledge).11

In this study, the highest used EHIR was search 
engines. This result is in line with the study conducted in 
Saudi Arabia, which found that 83.7% of health profes
sionals utilized search engines,20 and one in Australia.22 

This might be due to search engines being freely available 
on the Internet, most of the popular databases and journals 
requiring subscriptions before they can be accessed, and 
needing to know a specific web address or password for 
logging in. However, studies in Nigeria,teaching hospitals 
of Isfahan University of Medical Sciences, and Osun 
revealed that among the various EHIRs, electronic data
bases were most used, followed by electronic 
journals.8,11,25 A possible explanation for this discrepancy 
might be due to difference in awareness among health 
professions regarding EHIRs.

The findings of this study showed that 67.5% of parti
cipants faced problems in using EHIRs. This is supported 
by a study done in Chandigarh (68.8%), and the major 
problems were lack of time, slow Internet speed, lack of 
awareness, and information overload.20

eHealth literacy, computer access, technical informa
tion-searching skills, Internet access, and computer lit
eracy were associated with the utilization of 
EHIRs. eHealth literacy was significantly associated with 
EHIR use (AOR 1.90, 95% CI 1.03–3.54). This finding is 
supported by a study conducted in Bangladesh.26

Our analysis indicated that study participants who had 
good technical skills in information searching were 1.89 
times as likely to use EHIR as those with poor information- 
searching skills (AOR 1.89, 95% CI 1.05–3.39). This result is 
in line with a study done in Karnataka12 andone in Nigeria.11 

The possible explanation for this might be to the requirement 
of adequate information-searching skills to retrieve informa
tion on different electronic sources, especially databases that 
require skill to retrieve them efficiently. Another reason might 
be that those with good technical skills are more receptive to 
technology.

Participants who had computer access in their working 
area were 2.50 times as likely to utilize EHIRs as those who 
did not (AOR 2.50, 95% CI 1.55–5.54). This is comparable 
with a study conducted in Greece.10 This could be due to 
technological infrastructure being a key requirement for the 
utilization of EHIRs and the need for electronic devices for 
accessing them. Respondents who had Internet access were 
1.97 times as likely to use EHIRs as those who did not (AOR 
1.97, 95% CI 1.06–3.67). This is in line with the study done 

in Karnataka.12 The possible reason might be that most 
EHIRs can only be accessed online and require network 
connectivity.

Respondents with good computer literacy were 3.12 
times as likely to use EHIR as those with poor computer 
literacy (AOR 1.9, 95% CI 1.68–5.76). This result is 
supported by the study conducted in western Oromia.23

Conclusion
Nearly three-quarters of the health professionals utilized 
EHIRs. However, most participants encountered problems, 
such as lack of information-searching skills, the volume of 
information retrieved, and slow Internet connection, while 
they use EHIRs, and a majority of participants need train
ing in searching literature, Internet sites for medical infor
mation, accessing free full-text e-journals through Hinari, 
and downloading textbooks and sources for best clinical 
evidence for patient care.

eHealth literacy, computer access, computer literacy, 
information-searching skills, and Internet access were fac
tors significantly associated with EHIR utilization. To 
improve utilization of EHIRs, the following suggestions 
are put forward.

● The hospital management should expand IT infra
structure, such as Internet and computer access 
in the hospital to cover each ward/department and 
improve Internet speed in each hospital. Nearly two- 
thirds of study participants face problems in using 
EHIRs, so it is recommended that training for health 
professionals regarding EHIR utilization be provided.

● The library management should distribute a list of 
available EHIRs to health professionals to improve 
their awareness of those sources for better utilization.

Data Sharing Statement
The data will be available upon request to the correspond
ing author.
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