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Abstract: eHealth applications are an essential component in achieving Universal Health Coverage.
(1) Background: The lack of skilled healthcare personnel has hindered successful integration and
use, especially in developing and low and middle-income countries. (2) Methods: A descriptive
study was conducted using an online survey to collect quantitative data from 37 organizations to
address this issue. (3) Results: The findings showed that there are limited training opportunities
available for policymakers and eHealth specialists. Additionally, obstacles such as insufficient
funds, inadequate infrastructure, poor leadership, and governance were identified and found to be
context specific. To mitigate these challenges, the study proposed continuous in-service training,
the implementation of computer-based systems, and the integration of academic modules. The
importance of strong eHealth policies and committed leaders was also emphasized. (4) Conclusions:
The results of this study support previous research and emphasize the importance of implementing
practical and uncomplicated solutions to overcome eHealth barriers to capacity building in low-
and middle-income countries. It is essential to recognize that the data collected for this study only
pertains to BETTEReHEALTH.
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1. Introduction

A recent United Nations (UN) report revealed that nearly half of the world’s population does
not have access to crucial healthcare services [1]. This is largely due to over 800 million individuals
allocating less than 10% of their household budget toward health expenses. As a result, millions of
people worldwide are facing significant challenges and are unable to afford necessary healthcare
services [2]. The World Health Organization (WHO) Director-General has urged leaders and
policymakers, particularly those from developing countries, to embrace eHealth to improve
healthcare. By integrating digital health services, access to and quality of health service delivery can
be enhanced, ultimately contributing to the achievement of the United Nations Sustainable
Development Goals [3,4]. This manuscript is a revised and extended version of a paper originally
published in the IOS SHTI pHealth 2022 Proceedings [5].

eHealth utilizes digital technologies, such as information and communication technologies
(ICTs) and data, to provide healthcare services [6,7] that encompass physical and psychological
diagnosis and treatment, telepathology, vital signs monitoring, electronic prescribing, and
teleconsultation [8]. The literature has extensively documented the benefits of integrating eHealth in
healthcare, such as improving healthcare delivery, efficacy, and quality of care [9]. eHealth
applications are considered a potential "game changer" that could improve access to affordable and
effective healthcare services [10,11]. In addition, eHealth services could improve patients' knowledge
and behavior related to their health, aid in the exchange of information between healthcare providers
and patients and increase coordination and consistency of care. This can result in a reduction in the
cost of delivering health services [11]. These applications have the potential to revolutionize
healthcare workflows and aid in achieving Universal Health Coverage (UHC) in the long run [12,13].
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Factors that Influence the Integration and Use of eHealth

The achievement of Universal Health Coverage largely depends on making healthcare accessible
and affordable to everyone without financial barriers [3]. eHealth application have been identified as
crucial enablers of UHC, but their integration and widespread use are limited, mainly in developing
countries where they are most needed [14]. This is because of several factors, such as the high cost of
IT infrastructure and a shortage of skilled personnel to adopt eHealth [15]. A study on integrating
eHealth in Tanzania found that inadequate ICT skills, high cost of ICT, under-developed IT
infrastructure, and a lack of information about appropriate ICT solutions were major obstacles [16].
While eHealth services can improve healthcare quality, factors such as insufficient budget for ICT
infrastructure, security, privacy, and confidentiality concerns can hinder their integration [17].
According to a study conducted in Cameroon, implementing a digital information system faces
challenges due to centralized structures that hinder the allocation of funds for ICT equipment,
especially in lower levels of the health system [18]. According to Mars & Scott [19], LMIC
governments have limited financial resources, resulting in cautious spending on health activities.
Adebesin et al. [21] also pointed out that the lack of interoperability of Health Information systems
(HIS) hinders eHealth integration. A survey on eHealth adoption in Africa showed that there is
limited participation in the development of eHealth standards beyond the requirements of the
International Organization for Standardization. Stiawan [22] emphasized that the lack of information
systems to exchange and share data and information among government agencies is a significant
obstacle to eHealth integration. Similarly, Sluijs and colleagues [23] observed that the absence of
standards is preventing government institutions, such as hospitals, from meeting their objectives. In
the hospital, the data and information needed by health personnel, such as population data, data on
health insurance, and patients' health records, are often housed in separate systems and managed by
different government departments, making interoperability crucial. S. Masud et al. [24] emphasized
the importance of standardizing data and information format to achieve interoperability.

Issues with eHealth policies [25] and leadership [26] within the public sector have been identified
as areas of concern in LMICs. Poor coordination among government departments and inadequate
policies make it challenging to integrate eHealth initiatives, according to Luna et al. [27]. In a study
assessing eHealth policies in four African countries, authors noted that strategic goals were vague
and lacked consolidated plans [28]. According to Mburu et al. [26] poor leadership in the government
can impede the management of eHealth projects at the national level. Additionally, developing long-
term strategies can be challenging in unstable political environments. However, the political will to
embrace eHealth is growing in Sub-Saharan Africa, with the Africa Union and WHO working with
LMIC governments to harmonize eHealth activities on the continent, according to Mars [19].

Several areas of concern hinder the successful integration and use of eHealth services in
healthcare. These include the lack of computer equipment and skills, poor internet connection, health
workers' resistance to technology, and unstable electricity supply [10,29]. Studies have found that
healthcare workers may be reluctant to participate in eHealth activities due to a lack of skills and
knowledge in utilizing eHealth applications. This can lead to a negative attitude towards information
technologies, resulting in denial and aversion towards their use [30-32]. This issue has been identified
in Pakistan, where doctor’s low internet usage is attributed to a lack of basic IT skills. In LMIC,
insufficient human resource remains a significant threat to the successful integration and use
eHealth services [33]. In addition, current eHealth capacity-building activities for IT professionals are
inadequate. Studies have shown that the shortage of qualified health professionals is a chronic
problem, and that adequate skills and knowledge are crucial for health personnel to use eHealth
services effectively. Healthcare professionals face daily struggles in keeping up with technical
developments in the constantly evolving eHealth environment if they lack essential skills [34-37].

Research conducted in LMICs suggests that enhancing the ICT skills of health personnel through
education and training is crucial [9,38]. Previous studies have mainly concentrated on the
accessibility of human resources and user-friendliness, instead of the capabilities and proficiencies of
healthcare staff in eHealth across Africa and LMICs. While these studies are informative, they pose a
challenge for policymakers in terms of comprehending, evaluating, and addressing the obstacles. Our
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review has revealed a lack of publications discussing capacity-building efforts among health
personnel, emphasizing the significance of this study.

2. Objectives

This study delves into the challenges that hinder capacity-building initiatives among healthcare
personnel in developing countries and suggests interventions to address them. Through an online
survey, empirical data was collected for capacity-building activities in Africa. It is crucial to develop
the capacity of healthcare personnel in eHealth because a well-trained workforce in this area can
improve health systems delivery [39]. The study's findings will serve as a guide for providing health-
related information and resources to BETTERHEALTH members and other organizations and as a
roadmap for addressing and overcoming barriers.

3. Methods

This study utilized a descriptive design and collected data through an online survey created
with Google Forms. The survey was sent to project leaders from the four BETTEHReHEALTH hubs
[Ghana (Western region), Malawi (Southern), Ethiopia (Central & Eastern), and Tunisia (Northern)]
via email invitations that included a brief explanation of the survey, informed consent, and a link to
participate. These leaders then forwarded the survey to eHealth organizations/institutions in their
respective hubs.

The survey questions were written in English and were available for participation for two
months, with three follow-up requests sent every two weeks. Responses were collected in an Excel
spreadsheet and all metadata was removed to ensure anonymity. Ethical clearance for this study was
granted as part of a larger BETTEHReHEALTH project. A total of 37 organizations/institutions from
13 countries responded, with one excluded from analysis for not indicating their country. The survey
was divided into three sections covering eHealth capacity building activities, factors hindering
eHealth capacity building, and open-ended questions for proposed suggestions to build IT skills.

The data collected was run through SPSS statistical software and analyzed via frequency
analysis. Additionally, four managers were randomly chosen and informally interviewed to gain
understanding of eHealth capacity-building activities within their organizations. These interviews
were analyzed using content analysis, which entails identifying and categorizing themes within
textual data. Commentaries from the interviews were also analyzed via this method, and the results
were reinforced by quotes from the interviews. It's important to note, however, that the survey results
are only indicative of their respective organizations and cannot be applied to the wider population.

4. Findings

4.1. Characteristics of the respondents

The survey received responses from 37 organizations across 13 countries. The
BETTEHReHEALTH project operates in four geographical regions, namely Western Ghana, Southern
Malawi, Northern Tunisia, and Central and Eastern Ethiopia, with one hub in each. To determine the
number of responses per hub, we divided the total responses among the regional hubs. The Southern
region generated the highest number of responses, while the Northern and Western regions had the
least number of responses. Refer to Table 1 for more details.

Table 1. Description of Respondents.

Names of countryNo. of responses /countries Regions
Malawi 6
Tanzania 2
South
South Africa 2 outhern
Mozambique 4
Ethiopia 5 Central & Eastern
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After analyzing the responses, they were sorted based on the types of organizations. The
findings reveal that 36% (13) were institutes of higher education, 34% (12) were government agencies,
and 11% (4) were NGOs. Refer to Figure 1 for a visual representation.

Types of Organizations

B Gov't Agency M Institute of higher education m NGOs

Private Company B Professional Organizations M Department of Health

Figure 1. Type of Respondents who participated.

4.2. Capacity building activities

Through our evaluation of capacity-building activities, we have found that organizations engage
in several types of these activities. These can include pre-education, in-service training, and support
from external specialists, among other options. Although pre-education and in-service training were
the most prevalent activities, we observed that "support from specialists outside the organization"
was the least employed activity, as shown in Figure 2. We asked the participants why this activity
was not widely used, and one manager explained that it involves hiring a specialist, which has
financial implications that most organizations cannot afford.
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Figure 2. eHealth capacity building activities by hubs.

Gaps in capacity building activities

Though the organizations surveyed had different capacity-building activities, our survey
observed some gaps. For instance, the current capacity-building programs do not cater to IT
professionals, manager/administrative health personnel, eHealth specialists, and policymakers as
shown in Figure 3.

Gaps in capacity building activities per group
Trainers/ Teachers/ Educators _
S —
YRR ———
30

IT Professionals

0 5 10 15 20 25 30 35

Figure 3. Professional groups targeted for capacity-building activities.

4.3. Factors impeding eHealth capacity-building activities

The importance of having digital skills is widely recognized, but our survey revealed that there
are several challenges that hinder eHealth capacity-building efforts, as illustrated in Figure 4.
Specifically, we found that inadequate infrastructure and insufficient financial support were the
primary obstacles, as shown in Figure 4.
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Obstacles against capacity buildingin eHealth
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Figure 4. Obstacles to capacity building activities.

Health Workers’ IT Literacy

Regardless of their profession or level of digital expertise, it is widely agreed that possessing
eHealth skills will greatly impact an individual's career. IT skills were found to be the most valuable
digital skills in a recent survey. We analyzed the data according to the income levels of various
countries. Our findings indicate that a greater number of individuals in LMICs have access to and
use smartphones as compared to computers. As a result, more people are becoming proficient in
using smartphones, as depicted in Figure 5.

ICT level of the General Public

1= very low, 6= very high

55 =—LOW income countries

~——MIDDLE income countries
4,5

35
3
25

15

The ability to use a The ability tousea  The ability of adultsin  The ability of adultsin  The ability of adults in
feature phone [NOT feature phone [NOT my country to use a my country to WRITE my country to use
smart phone] for VOICE smart phone] for SMART PHONE is ON A KEYBOARD is COMPUTERS is
and TEXT MESSAGING of INTERNET SERVICES of
adults in my country is  adults in my country is

Figure 5. ICT level of the General Public.

4.4. Suggestions to Build ICT Skills of health personnel

After analyzing the interviews, the most common suggestions were to provide in-service
training on ICT, introduce computer-based systems, and improve Internet access. One respondent
emphasized the significance of providing healthcare workers with digital skills and visual
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presentation training, while another stressed the need for more training activities in the eHealth field.
For more recommendations, please see Figure 6.

Suggestions to build ICT skills of health personnel
8% ‘

20%

= Provide in-service training on
ICT

= Implement computer-based
systems

Increase access to the internet

Support staff to attend IT
courses for less than 3 months

® Invest in IT resources

® Involve health workersin IT
projects

Figure 6. Suggestion to build IT skills of health workers.

5. Discussion

The purpose of the study was to explore the challenges that health workers in the
BETTEReHEALTH community face in creating initiatives for developing eHealth capabilities. The
study showed that there are several barriers hindering capacity-building programs, which may be
due to the absence of adequate eHealth policies regarding capacity building [20]. Policies play a
critical role in achieving agreement on eHealth goals and prioritizing initiatives [40]. However, the
research found that eHealth policies in LMICs are broad and do not clearly define the roles and
responsibilities of various stakeholders.

For instance, the absence of adequate eHealth policies in Ethiopia and Ghana has resulted in the
government and research communities adopting disparate approaches to the implementation of
mHealth infrastructure [41]. It is important for policymakers to proactively develop policies that
enable the efficient planning and implementation of eHealth programs. This will ensure their smooth
and reliable execution[42].

Our survey revealed that there are several types of eHealth trainings available. However, the
number of training activities available for policymakers, IT professionals, and managers is very
limited. This aligns with a previous study conducted by [35] which emphasized the need for
continuous and practical capacity building for IT specialists and professionals. Our recent online
survey discovered various obstacles that hinder capacity-building activities. These obstacles stem
from different factors, ranging from macro-level systemic issues like insufficient infrastructure, low
budget, weak government policies, and poor governance at the national level, to micro-level
individual barriers like lack of time, skills, and motivation. These findings align with those of other
researchers who emphasize the critical role of national eHealth policies in bridging the gaps in
eHealth activities [19,20,33,42,43]. It's worth noting that while having enough finance is crucial in
developing infrastructure, paying for technological tools, training workshops, and hiring qualified
personnel, in order to achieve optimal results, proper policies, unwavering political dedication, and
effective leadership are necessary when utilizing this resource [36].

Our survey found that individuals in rural areas who have access to smartphones and other
technologies tend to develop more IT skills compared to their skills in using computers and
keyboards. These findings align with previous studies that suggest high mobile service penetration
can aid healthcare efforts in areas with limited resources [44]. Respondents also recommended
improving staff IT skills. However, there appears to be a discrepancy between the suggestions for
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building health personnel's ICT skills in section 4.6 and the factors influencing eHealth capacity
building in section 4.3. The skills and knowledge of health personnel are vital because without them,
eHealth tools are not effectively utilized. The American Medical Informatics Association has
suggested a thorough solution to address proficiency deficiencies by incorporating digital skills
training into the early stages of students' education. The training should be obligatory and integrated
into the existing educational curriculum.

To improve the capacity of future eHealth professionals, a partnership was established with five
universities - Eduardo Mondlane in Mozambique, University of the Western Cape in South Africa,
University of Dar Es Salaam in Tanzania, University of Malawi, and University of Gondar in Ethiopia,
through the DEDICATED project (HISP Centre & Department of Informatics) [45]. They have
designed ten eHealth modules, which will be taught to both under and post-graduate students at
these universities. Research has shown that local capacity-building initiatives are effective strategies
to develop skilled human resources [9,46]. Therefore, existing educational curricula for health
personnel should focus more on training eHealth skills. However, training alone cannot succeed
without strong eHealth policies and committed leaders.

6. Conclusions

The healthcare industry is dynamic and demands competent professionals who can adapt to its
ever-changing requirement. However, in order to fully utilize eHealth education and training
services, there must be sufficient funding, infrastructure, leadership, governance, and a pool of
qualified human resources at the national level. Despite the potential benefits of integrating eHealth
services, LMICs face numerous obstacles. Our study highlights the importance of versatile capacity-
building programs that cater to the diverse needs of health personnel and adapt to the local context.
This research contributes to the conversation on promoting innovation and building eHealth capacity
among public health and healthcare professionals. However, it is important to note that our study
had a limited sample size of 37 respondents from 15 African countries. Future studies should aim to
increase the sample size for more comprehensive results. Nevertheless, our findings are consistent
with previous research.
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