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Abstract

Purpose: The purpose of the research study was to determine the factors influencing the
adoption of electronic health records in public health facilities in Kisumu County.

Methodology: The study adopted was cross-sectional design where it targeted 12 public
hospitals with a sample size of 132 health care workers. Out of 132 health care workers who
were sampled out from 12 public health facilities, 108 consented to take part in the study.
Questionnaires with both structured and semi-structured questions were administered.
Qualitative data was recorded, transcribed, coded then analyzed while quantitative data was
coded and analyzed using Statistical Package for Social Sciences (SPSS) version 20. Descriptive
statistics of frequencies and percentages were used to summarize the data while inferential
statistics applied Chi-square to test for the association between the dependent and independent
variables. A p value which was less or equal to 0.05 was considered significant.

Results: The study revealed that there was a significant statistical relationship between techno-
organizational factors and existing EHR levels; Inadequate & non-functional EHR related
infrastructure, weak internet connectivity and unstable power supply were the key technological
factors while lack of adequate financial resources, inadequate training support by the hospital
management, inadequate technical expertise, non-user involvement and lack of harmonized
standard legal enforcement were the major organizational factors that contributed to low rate of
EHR adoption. Individual factors had the least influence towards low rate of adoption.

Unique Contribution to Theory, Practice and Policy: The study recommended that in a move
towards universal health coverage, it is necessary for health facilities to streamline the techno-
organizational structures that strengthen the adoption of health system projects like EHR towards
the provision of improved and quality health services.
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1.0 INTRODUCTION
1.1 Background to the Study

Electronic health records (EHRs) are the fundamental building blocks of any national health
information system (Castro, 2009). A country with low acceptance of health systems
implementation is bound to have poor quality of healthcare services and low economic growth,
as productivity of citizens might be greatly affected when they fall sick and are not attended to as
required. However, influenced by government policies to begin using new technologies,
reception and adoption of health systems has allowed the process of technology diffusion to
commence which ultimately determines the rate of change of productivity (Hall and Khan,
2002). As such, many countries including developing countries have realized that EHR can be
considered as good solution for them to overcome most of their problems in healthcare delivery
services (Hassibian, 2013).

However, serious problems continue to be experienced. Certain hospital cultures tend to resist
technological changes which result to low adoption and use of technology, yet effective diffusion
requires user acceptance. Resistance by users to transform from an existing health system to a
new system such as from paper based health record (PBHR) to EHR system (Peansupap and
Walker, 2005) is among the list of complex issues that various researchers have attempted to
document. Multiple factors have attributed to low rate of adoption (Al-Aswad et al, 2013) which
may range from individual, organizational to technological factors such as human skills,
organizational structures, training, user confidence, culture, technical infrastructure, financial
resources and coordination (Heeks, 2006; Jihaet al, 2009; Boonstra, 2014; I-TECH, 2015) among
others. Several studies have also recognized that, despite the ever increasing interest in EHR
implementation, the rate of adoption still remains low in many developing countries (Ajami et al,
2011; Njoroge, 2014; Chebole, 2015).

1.2 Problem Statement

Manual PBHR system has been used for a long time to store large files of patient data (Njoroge,
2014). This has not been an efficient way to record and store data since there are many
disadvantages associated: loss of cards, loss of files, untraceable file and time wasted trying to
retrieve files. However, with the use of new technology in every walk of life, more hospitals are
considering the use of EHR system in place of PBHR (Thakkar et al, 2006). EHR has distinct
advantages over paper records which include: enabled access to medical records from remote
locations, improved speed and ease of retrieval of records, avenues to flag abnormal results and
the elimination of hand written prescriptions, which reduces the occurrence of prescription
errors, greater work efficiency and streamlined workflow (Ohemeng et al, 2010; Gaylin et al,
2011; Akanbi et al, 2012). This enables health care workers to acquire, use and communicate
high quality information about patients.

Successful use of EHR transforms the healthcare system and assists providers to deliver efficient
and quality healthcare services to patients (Menachemi and Collum, 2001; Singh et al, 2013).
However, despite the emerging evidence about the positive effects of EHR on the performance
of hospitals (Boonstra, 2014), resistance to technological change among healthcare workers and
various public health facilities is a major setback to realization of successful EHR adoption and
provision of quality patient care due to several influencing factors that act as barriers to adoption
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of EHR system. These factors range from technological, organizational to individual association
(Heeks, 2006; Jhaet et al, 2009; Boonstra, 2014). This occurs when there is a system shift from
the old manual system to the new electronic method. As a result, the pace of adoption among
healthcare providers is slow (Ajami et al, 2011) and acceptance rate from one hospital to another
widely varies, though still low.

Therefore, with the increasing resistance of hospitals to fully support technological change and
increased limiting factors, employees tend towards being reactive to constant change (Reid,
2013) and given this, there is likelihood that few user groups adopt the new technology.
Eventually, it is possible that very little is contributed to the well-being of the patients (Hall and
Khan, 2002) as the qualities of services offered are deemed less satisfying. When this occurs,
healthcare facilities are likely to be reluctant to implement the use of EHR systems due to
persistent cultural resistance and poor organizational management which may lead to poor work
performance among health workers, lack of job satisfaction, poor service delivery among other
factors. This therefore results to a relatively low rate of adoption of EHR.

2.0 LITERATURE REVIEW
2.1 Factors Influencing the Adoption of EHR in Public Health Facilities in Kenya

The use of IT related infrastructure to support clinical data management has undergone
significant evolution over the past 40-50 years. This includes the use of various electronic
systems including EHR and related infrastructure to improve on quality of healthcare service
delivery and workflow. In fact, the EHR system has been the ultimate goal for those who intend
to appreciate the value of IT in the care of patients (Carter, 2006). As such, benefits cannot be
realized without the adoption of the system either by users in the healthcare facilities or the
respective hospitals (Najaftorkaman et al, 2014) since it occurs in two separate trajectories;
starting from the primary care providers and then the hospitals (Castro, 2009).

However, in spite of the two existing adoption trajectories, several researches reveal that the
adoption of EHR in hospitals has not been as per the required expectation. It is reported to be
relatively low due to the variation in the levels of EHR implementation from one hospital to
another. According to Bhounsule and Peterson (2016), the levels of EHR implementation can be
categorized into nominal variables represented as; ‘not implemented’, ‘partially implemented’ or
‘fully/completely implemented’. Full implementation refers to the putting into practice of the use
of all EHR systems across all departments within an organization, partial implementation takes
place when parts of the EHR systems are gradually implemented alongside paper based system
across all hospital departments whereas no implementation occurs when only paper based
systems are applied across all existing departments in the hospital. This variation occurs due to
several influencing factors that contribute to low adoption of the new technology. Therefore, this
study seeks to lay a comprehensive focus on what and how technological, organizational and
individual factors influence the adoption of EHR in public health facilities in Kenya.

2.2 Influence of Technological factors on EHR adoption

Technological factors determine how the operations within a hospital setup is maintained and
fast tracked using IT resources like EHR for improved service delivery. These EHR related
infrastructure (hardware, software, network and related equipment) are key determinant to
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successful implementation and adoption of the system (Juma et al, 2012) since they improve the
general work performance output of the healthcare workers who interact with it frequently.
Moreover, when positively incorporated by hospitals, reversed adoption decisions are mostly
avoided, if not reduced (Castillo et al, 2010). However, it has not been fully harnessed by health
care workers and hospitals in most developing countries, including Kenya, due to technological
challenges that delay the adoption of EHR. Therefore, there was need to determine how
technological factors: EHR related infrastructure, hardware-software compatibility, internet
connectivity and power supply influence EHR adoption.

2.2.1 Lack of EHR related infrastructures and EHR adoption

In most developed countries like Denmark, Finland, Netherlands and Sweden there has been
growing availability of healthcare infrastructure like computers, printers, software and
interconnectivity due to the financial support that they receive from their governments, hence
high rate of adoption (Sood et al, 2008; Swanzy, 2015). Nevertheless, most developing countries
lack adequate technical infrastructure that is required to handle the need of an EHR safely. Lack
of infrastructure to support the requirement for health information is one of the major challenges
to technology adoption (Des Roches et al, 2012). This state of infrastructure in healthcare is
depicted by lack of basic hardware like computers, printers, spotty wireless coverage, low
bandwidth for networking and severe redundancy (Laerum et al, 2001; Vishwanath & Scamurra,
2007; Staren, 2009;Boonstra & Broekhuis, 2010).

2.2.2 Hardware-Software incompatibility and EHR adoption

EHR incompatibility occurs when the system components cannot operate satisfactorily within
the same computer or different computers linked by a common network. It is likely that the
system component can be compatible in a given hardware and incompatible in another.
Therefore, the implementation of EHR is totally dependent on the complex and compatible
working components of the hardware and software (Razi et al, 2011) as the operability requires
additional functional devices to complement the system.

2.2.3 Lack of Internet connectivity and EHR adoption

Internet connectivity is an important factor for progress of any nation. It is gradually improving
in many parts of Africa (Oyeyemi, Gabarron & Wynn, 2014).Access to information can improve
the quality of health care, communication among health care team members and other care
partners (e.g., laboratory, radiology, and pharmacy) as well as with patients (Tang,
2003).Unfortunately, internet access is not evenly distributed across the globe and the
penetration levels seems relatively low while even basic connectivity is still lacking in many
developing regions (Pejovic et al, 2012). In fact, global statistics reported in 2011 that only 26%
of individuals in developing world were connected to the internet.

2.2.4 Unstable Power supply and EHR adoption

The vast majority of health facilities in developing countries tend to have no mains power and
where available, such power is extremely unreliable or unstable, which may likely pose threat to
unprotected electronic equipment (Blantz, 2008). Kenya has a relatively stable power supply as
compared to other neighboring countries. The major sources of this energy is hydroelectricity
and fossil fuel, although, diesel generators are occasionally used. However, generators rarely
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operate for longer hours in a day since they are prone to abrupt and unannounced failure. As
such, the potential to provide Uninterrupted Power Supply (UPS) may still be a challenge as it
invariably affects the provision of any good ICT service like EHR (Achampong, 2012).

2.3 Influence of Organizational Factors on EHR adoption

Organizational factors are internal influences that describe the characteristics of health care
practice within a given health care facility. Institutions with strong organizational features tend to
be receptive towards introduction of new technology (Yarbrough and Smith, 2007).

This is because of the large and stable human, organizational and financial capital that is
provided, to sustainably manage technological projects. Health facilities in developing countries,
with EHR systems can as well benefit from this strength. However, this still remains a challenge,
especially in most hospitals in Kenya due to certain organizational barriers that contribute to low
EHR adoption. This study laid key focus on factors like; financial resources, training support,
technical expertise and human workforce, user involvement in the designing stage of technology,
harmonized legal standards enforcement and social proximity. These will help to assess how
technological factors influence EHR adoption.

2.3.1 Lack of adequate financial resources and EHR adoption

The cost of implementing an EHR project in hospitals in developing countries is considered to be
one of the major challenges to its adoption in most health facilities (Xue & Liang, 2007).
According to Odekunle et al, 2017, the cost of EHR implementation has been cited as one of the
most frequently identified factors that limit EHR adoption. Studies have shown that low adoption
of EHR in Sub-Saharan Africa has been associated with high cost of implementation due to
hardware, software and training costs (al Shorbaji, 2008; Alverson et al., 2009; Durrani, &
Khoja, 2009; Aknbi et al, 2012). The cost of computerized machines in most hospitals in
developing countries tend to be more prohibitive and to those who can afford them, the culture of
routine maintenance is yet another costly problem to deal with (Kanyua, 2015). Moreover,
several researchers have clearly pointed out that lack or insufficient funds, lack of adequate
budget and inadequate financial assistance, continue to be the most critical obstacles to adoption
of an new technology like EHR (Amekuedee 2005; Ramana and Rao, 2003; Ramzan, 2004; Raza
and Nath 2007; Quatab et al 2014). Yet, preventive and corrective maintenance is very important
for any ICT equipment (Achampong, 2012).

2.3.2 Lack of training Support and EHR adoption

The introduction of a new technology innovation like EHR has various repercussions for
potential users in health facilities. Most countries that have assimilated ICT training for
clinicians, record a relatively high acceptance and actual use of EHR (Khan et al, 2012). This is
because training increases awareness and confidence level as potential users are able to
overcome technophobia while relating usage to expected benefits (Sahay & Walsham, 2006).

2.3.3 Inadequate technical expertise & human workforce and EHR adoption

Another challenge for EHR adoption in developing countries like Kenya is the issue of limited
staff expertise and availability of healthcare workforce. According to Achampong, 2012, the
numbers of staffs with desired level of IT literacy in EHR are not adequate; yet, the few who
have undergone IT training are not involved in mainstream ICT related activities like EHR
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design and implementation because the existing human resource post does not have a structure
for ICT professionals. On the other hand, recruiting and retaining full-time informatics staff with
experience is quite difficult (Alexandria et al, 2011). In most cases, hospitals may lack health IT
staff without any justifiable reason and if available, they end up being overworked due to the
multiple responsibilities that they are engaged in, preventing them from fully engaging on the
implementation of any new technology implementation(Zakaria et al, 2010). Therefore, in order
to meet the efficiency and effectiveness of EHR system use, health care facilities need to provide
sufficient staff expertise and workforce that are reliable and full of capabilities, otherwise, the
issue of low adoption of EHR system will persist.

2.3.4 Lack of user involvement in EHR system development and EHR adoption

User involvement is a crucial factor of success, especially in the adoption and implementation of
a new system (European Project Report, 2010). It is key to note that the healthcare workers, who
are the potential users of the system, are considered in defining the usability and usefulness of
EHR throughout the process in order to meet their needs and expectations efficiently. Otherwise,
there are likelihood that the implementation of a new system like EHR may be met with a lot of
user resistance coupled by issues of trust and continued preference to use the old system which
may seem quite easy for them to handle patients’ information.

2.3.5 Lack of harmonized legal standard enforcement and EHR adoption

Another potential barrier to EHR adoption is the violation of patients’ privacy which is an
increasing concern, based on the nature of information shared among healthcare workers. The
privacy and security of patient records is guaranteed through privacy legislative rules and
regulations stipulated by the hospital management and healthcare worker code of conduct to
protect against non-user access. A number of research conducted reveal that health workers
regard this information as very important and would not easily relay into an electronic system as
this would create legal issues (Boonstra and Broekhuis, 2010) or otherwise if entered, there are
possibilities of security concerns as they are likely to be followed by those who are involved in
the use of the system. Additionally, the policy makers involved in the development of this
system do not enforce stringent measures to ensure safety and privacy of patient data
(Menachemi and Collum, 2011).

2.3.6 Lack of social proximity to prior hospital adopted and EHR adoption

Social proximity can be defined as the tendency for a given healthcare facility to form
interrelations with those that are nearby in order to conform to the standard of growth like
technology innovation. It represents hospitals belonging to same health system of similar social
network (Angst et al, 2010). This plays a critical role in the health system as it is a key
contributory factor to EHR adoption. It entails the exchange of information among different
healthcare workers of the same social system causing rapid adoption of a new technology
(Najaftorkaman et al, 2014).

2.4 Influence of Individual factors on EHR adoption
2.4.1 Lack of Knowledge and skills in computer applications and EHR adoption

Majority of health care workers in developing countries lack or have insufficient basic ICT
knowledge or skills that are desired to effectively use the EHR systems (Alverson et al., 2009;
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Bedeley & Palvia, 2014) and this may influence users’ behavior to accept or reject the EHR
systems. According to Ajami and Tadi, (2013), the developers of EHR tend to underestimate the
computer knowledge and skills required from the healthcare workers, yet the system is not only
seen complex but also in practice, is very complicated to be used. Additionally, the skills and
speed of typing data into the system may be quite slow while others lack this completely. Lack of
knowledge and skills in the use of computer technology among users are some of the factors that
affect the adoption of EHR in health facilities (Kanyua, 2015). In fact, it hampers the full
utilization of the system by health professionals.

2.4.2 Poor Perception on Usability of EHR system and EHR adoption

Usability is important in promoting both the widespread adoption and meaningful use of EHR
(Johnson et al, 2011). The perception of users can best be explained on basis of perceived
usefulness or ease of use of a system. For instance, perceived ease of use and perceived
usefulness of the system are two key features that impact on individual’s usability of the system.
According to Davis (1985), people tend to use or not use a new technology system depending on
the extent to which they believe that it will help them improve their work performance
(Perceived usefulness), or completely free them from the attempt to use any form of effort to
manage the system (perceived ease of use). Therefore, the perception of a new technology
depends on how it is conceptualized, accepted and used efficiently.

2.4.3 Lack of user satisfaction and EHR adoption

According to Kidd (2006), user satisfaction is defined as the feeling that employees have on jobs
based on past experience, current expectation and alternatives that exist in the future. Key
elements of consideration contains employee’s loyalty, benefits of using a new system, working
condition, working time and reputation of the health facility based on the quality of service
provided to the patients (Antoncic & Antoncic, 2011). Therefore, with any inception of
technology innovation, users need to realize maximum satisfaction in their daily activities. This
is evidenced by a streamlined workflow and improved work practices.

2.5 Strategic organizational change and EHR adoption

According to Pettigrew (1985), organizational change must take account of the organizational
environments, the type of change under consideration and the development of change programs.
This is underpinned by a three organizational features: context, content and process of change
and the interactions between them. The three aspects were used by Pettigrew to organize the
analysis of change as they provide the structure for considering a particular change that occurs in
a given organization, as well as how it influences the adoption (Lin, 2003). The context of
change refers to the healthcare facilities within which employees work (the change that facilities
initiate),the content of change is the specific change of EHR from PBHR (the specific new
technology innovation) while the process of change is the actions that the health workers take as
they move from previous to its changed state.

Although organizational change is often about change in structures, hierarchy, technology, which
leads to increased job satisfaction and organizational commitments, it is mainly facilitated by
individual change (Buelens, 2006). According to Armenakis and Schaninger (2001), context,
content and process tend to shape the reactions to change efforts by employees and the impact of
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change becomes severe when the workers perceive the change as less acceptable. Therefore, the
three aspects of change have a significant impact on organizational change and users’ attitude as
they are independent of each other. It is virtually impossible to neglect any of these dimensions
in order to realize the potentiality of people’s readiness to accept a new technological innovation.

2.6 Organizational structure and EHR adoption

Generally, organizations tend to operate within a defined structure and have a socialization
process that is determined by the governance of that institution (Roberts, 2013). In the case of a
public health care facility, a defined structure may be limited to the characteristic location, size
and type of the hospital as well as individuals’ practices that depicts the socialization aspect that
may influence the adoption of a new technology like EHR systems. In most cases, size is the
major driving factor of any organizational structure which includes number of employees and
infrastructural capacity that the health facility contains. On the other hand, the type of facility is
determined by the various categories of the level of hospital as per the devolved county
government system in Kenya.

3.0 METHODOLOGY

The study adopted was cross-sectional design where it targeted 12 public hospitals with a sample
size of 132 health care workers. Out of 132 health care workers who were sampled out from 12
public health facilities, 108 consented to take part in the study. Questionnaires with both
structured and semi-structured questions were administered. Qualitative data was recorded,
transcribed, coded then analyzed while quantitative data was coded and analyzed using
Statistical Package for Social Sciences (SPSS) version 20. Descriptive statistics of frequencies
and percentages were used to summarize the data while inferential statistics applied Chi-square
to test for the association between the dependent and independent variables. A p value which was
less or equal to 0.05 was considered significant.

4.0 RESEARCH FINDINGS AND DISCUSSION
4.1 Socio demographic data profile

A total of 108 respondents participated in the survey carried out between December 2016 and
May 2017. Out of which 52.8% were males and 47.2% were females. With regard to age
representation, 26-30 years accounted for 48.1%. Out of 108 respondents 56.5% reported to have
been in the current position for between 1-5 years. Table 1 profiles the socio demographic
information.
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Table 1: Socio-demographic characteristics in public facilities among levels of EHR

Socio  demographic Description Frequency Percentage (%) 95% C.I
characteristics (n=108)
Gender Male 57 52.8 43.4-62.2%
Female 51 47.2 37.8-56.6%
Age group (Years) <25 3 2.8 -0.3-6.0%
26-30 52 48.1 36.7-57.5%
31-39 29 26.9 18.5-35.3%
40-49 11 10.2 4.5-15.9%
50+ 13 12.0 5.9-18.1%
Level of Education Certificate 5 4.6 0.7-8.6%
Diploma 64 59.3 50.-68.6%
Graduate 35 32.4 23.6-41.2%
Post Graduate 4 3.7 0.10-7.3%
Current Department Outpatient 25 23.1 15.2-31.1%
Radiological 8 7.4 2.5-12.3%
Laboratory 14 13.0 6.7-19.3%
Pharmacy 15 13.9 7.4-20.4%
Other 46 42.6 33.3-52.0%
Years in current <1 24 22.2 14.4-30.0%
position (in service) 1-5 61 56.5 46.8-65.6%
6-10 19 17.6 10.4-24.8%
11+ 4 3.7 0.10-7.3%

Source: Author, field data 2017
4.2 Existing levels of EHR adoption

The study sought to identify the current EHR levels that exist in various healthcare facilities. Out
of the 108 respondents 11.1% reported to be using EHR system while 88.9% have not
implemented the use of the system. Figure 1 shows the levels of EHR implementation in various
public health facilities.

EHR IMPLEMENTED
[VALUE]%

Figure 1: Percentage in Levels of EHR adoption
Source: Author, field data 2017
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Regarding facilities that had not adopted the use of EHR system, 59.7% reported that computers
were mainly used for data transfer (input), 19.4% for data display (output) and 11.1% for data
storage purposes. It was also reported that among the major reasons for lack of EHR
implementation, 51.5% of the facilities lacked proper infrastructure to support the
implementation of the system, 21.2% had limited IT workforce to use the system while 15.2%
lacked funds to support the use of the system. This is illustrated in figure 2 below;

60.0
[VALUE]%
50.0

I
o
o

[VALUE]%

Percentages
w
o
o

()
o
o

VALUEDS [VALUE]%

Limited IT Workforce Lack of infrastructure Management issues Lack of funds
Reasons for not implementing EHR system

[
o
o

o
o

Figure 2: Reasons for not implementing EHR systems

Source: Author, field data 2017

4.3 Technological factors that influence the adoption of EHR
Table 2: Availability Status of selected EHR related Infrastructure

Status of Hardware Status of Internet Status of EHR Software

Availability Connectivity Availability

F N.F N.A F N.F N.A F N.F N.A
EHR 83.3% 16.7% 0.0% 100.0% 0.0% 0.0% 100.0 0.0% 0.0%
Implemente %
d
EHR Not 385% 26.0% 354% 53.1% 104% 36.5% 42.7% 13.5% 43.8%
Implemente
d

Key: F=functional, N.F=nonfunctional and N.A = not available

Based on table 2, facilities with EHR implementation recorded a high rate of hardware
availability (83.3%), internet connectivity (100%) and EHR software availability (100%).
However, in facilities without EHR implementation, functionality rate was lower in hardware
availability (38.5%) and in internet connectivity (35.4%) but EHR software was not available at
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43.8%. There was a significant association between availability-functionality of hardware and
EHR levels, (X?(2,108) = 12.435, p<0.05), availability-functionality of internet connectivity and
EHR levels, (X? (2,108) = 13.997, p<0.05) and availability-functionality of EHR software and
EHR levels, (X?(2,108) = 18.647, p<0.05).

Table 3: Distribution of Respondents based on the use of EHR related infrastructure

LEVELS Sample RESPONSES STATISTICAL
OF EHR Size INFERENCE
(N) STRONGLY STRONGLY CHI P
AGREE/ DISAGREE/ SQUARE VALUE
AGREE DISAGREE VALUE,
d.f

Full access to EHR 108 91.7% 8.3% 8.383 0.004
desktop/laptop  Implemented (d.f=1)
everyday EHR Not 47.3% 52.7%

Implemented
Full access to EHR 108 83.3% 16.7% 20.146 0.000
printer Implemented (d.f=1)
whenever I EHR Not 21.1% 78.9%
want to use Implemented
Full access to EHR 108 8.3% 91.7% 1.229 0.333
camera when | Implemented (d.f=1)
need EHR  Not 2.4% 97.6%

Implemented
Sufficient EHR 108 81.8% 18.2% 18.028 0.000
access to Implemented (d.f=1)
internet EHR Not 21.1% 78.9%

Implemented
Operating EHR 108 83.3% 16.7% 5.743 0.017
system Implemented (d.f=1)
compatible EHR Not 46.3% 53.8%
with hardware  Implemented
Power is in EHR 108 81.8% 18.2% 6.052 0.022
constant supply Implemented (d.f=1)

EHR  Not 42.5% 57.5%

Implemented

*d.f = degree of freedom

From table 3, accessibility to desktop/laptop, printers, compatibility of hardware and sufficient
internet was higher in facilities where EHR has been implemented and lower in facilities that
lacked EHR implementation. A higher percentage of 91.7% and 97.6% of facilities with and
without EHR implementation lacked full access to camera whenever they needed while 57.5% of
the respondents in facilities with no EHR implementation confirmed that the supply of power
was not constant. These results clearly show that there is a significant association between the
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accesses to EHR related infrastructure and EHR levels. For instance, in the case of power, EHR
levels are dependent on constant supply of electricity, (X?(1,108) = 8.383, p<0.05).

Table 4: Speed of Response in case of EHR system breakdown

LEVELS OF EHR SAMPLE SIZE (n) RESPONSES STATISTICAL INFERENCE
FAST SLOW CHI SQUARE P VALUE
VALUE, d.f
EHR Implemented 108 91.7% 8.3% 5.304 0.026
EHR Not Implemented 57.3% 42.7%

*d.f = degree of freedom

Out of 108 respondents, facilities with EHR implementation confirmed that 91.7% experienced a
faster response by the replacement protocol team in case of EHR breakdown while in facilities
without EHR implementation had 57.3% response rate. Therefore, there is a statistical significant
relationship between the speed of response by the protocol team in case of system breakdown
and EHR levels as shown in table 4.4, above.

4.4 Organizational factors that influence adoption of EHR

The study sought to establish the extent to which financial resources influenced the use EHR
system in various healthcare facilities. This was done to determine how far the management of
hospitals could stretch to support the implementation of the EHR system. The results were as
shown in table 5;

Table 5: Respondents’ response on influence of financial resources on EHR
implementation

LEVELSOFEHR SAMPLE RESPONSES STATISTICAL INFERENCE
SIZE (n) LARGE NO SMALL CHI SQUARE P
DEGREE DEGREE DEGREE VALUE,d.f VALUE
EHR Implemented 108 66.7% 33.3% 0.0% 6.430 0.040
EHR Not 69.8% 12.5% 17.7% (d.f=2)
Implemented

*d.f = degree of freedom

Out of the 108 respondents, 66.7% and 69.8% of facilities with and without EHR
implementation reported that the influence of financial resources greatly contributed to EHR
implementation. The statistical analysis established that there is a relationship between the
degree of financial resources and EHR levels, (X?(2,108) = 6.430, p<0.05).

Some of the concerns that notably arose from the funding support of the EHR project in hospitals
with EHR implementation reported that low budgetary allocation (16.7%), delay in funding
disbursement (16.7%) and high cost of EHR installation (16.7%) were the key challenges. On the
other hand, facilities that lacked EHR implementation confirmed that 27.1% suffered from low
budgetary allocation while 25% received a relatively low funding support from external sources.
Thus, the funding concerns that arose from the EHR projects were associated with the EHR
levels, (X?(4,108) = 10.170, p<0.05). This is shown in figure 3 below;
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+ 50.0%
=3 50.0%
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5 2 = Low budget allocation
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2 8 30.0% 21. % 006 = No funding support
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°8 Funding delay
(@]
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§ . m Others
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0.0%
EHR IMPLEMENTED EHR NOT IMPLEMENTED
EHR Levels

Figure 3: Notable concerns from funding support of EHR projects
Source: Author, field data 2017
4.4.1: Distribution of respondents on training support by the hospital management

The study sought to find out the number of health care workers who received formal training on
the use of EHR system especially in support by the hospital management. It further determined
the extent to which the training support had an influence on the adoption of EHR in the facilities.

Table 6: Distribution of respondents trained by the Healthcare facility

LEVELS OF EHR SAMPLE RESPONSES STATISTICAL INFERENCE
SIZE(M  vEs NO CHI SQUARE P VALUE
VALUE, d.f
EHR Implemented 108 83.3% 16.7% 10.144 0.003
EHR Not Implemented 35.4% 64.6% (d.f=1)

*d.f = degree of freedom

From table 6 above, 83.3% of facilities with EHR implementation received training in support by
the hospital management while 64.6% of respondents in facilities without EHR implementation
did not receive any training support by the management. This shows that the findings are
statistically significant as training of respondents in support by the hospital management is
associated with EHR levels, (X?(1,108) = 10.144, p<0.05).
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Table 7: Distribution of response on technical training support by facility management

LEVELS SAMPLE RESPONSES STATISTICAL
OF EHR SIZE (n) INFERENCE
STRONGLY STRONGLY CHI P VALUE
AGREE/AGREE/ DISAGREE/ SQUAR
MODERATELY  DISAGREE E
AGREE VALUE,
d.f
The cost of EHR EHR 65 2.716 0.233
training materials is Implemente (d.f=1)
considered too high d 50.0% 50.0%
to support staffs EHR  Not
with little Implemente
knowledge and skills d
of system 88.9% 11.1%
Training of staff EHR 65 14.702 0.013
members by the Implemente (d.f=1)
hospital d 0.0% 100.0%
management on the EHR  Not
use of EHR system Implemente
is selective d 90.5% 9.5%
Most health care EHR 65 0.985 1.000
workers lack Implemente (d.f=1)
specialized training d 0.0% 100.0%
on the use of EHR EHR  Not
system Implemente
d 33.3% 66.7%
Lack of training EHR 65 12.840 0.017
support by the Implemente (d.f=1)
hospital d 0.0% 100.0%
management EHR Not
contributes to low Implemente
EHR adoption d 88.9% 11.1%
Health facilities” EHR 65 10.130 0.026
management show Implemente (d.f=1)
reluctance to support d 0.0% 100.0%
the training of EHR  Not
potential EHR users  Implemente
d 85.7% 14.3%

*d.f = degree of freedom

Out of 65 respondents who had not received any training support by the hospital management;
facilities without EHR implementation, table 4.7 illustrates a number of challenges that
contributed to lack of training support. It was reported that 88.9% of facilities without EHR
system that the cost of EHR training materials was considered too high to support staffs with
little knowledge, 90.5% of the respondents agreed that the hospital management only trained
selected member of staff from selected departments, 88.9% approved that the low EHR adoption
was mainly attributed by lack of training support by the hospital management while 85.7% stated
that there was reluctance by the hospital management to support training of potential EHR users.
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These findings were statistically significant as technical training support by the management is
related to the EHR levels.

4.4.2: Distribution of response to gauge the availability of human personnel with expertise
to support EHR system

The study sought to establish the number of human personnel with required EHR expertise who
were available to support the system in case of any breakdown per given department. The results
were as shown in table 8

Table 8: Availability of human personnel with expertise to support EHR system
breakdown

LEVELS OF SAMPL RESPONSE STATISTICAL
EHR ESIZE S INFERENCE
(n) <1 1-5 >6 CHI SQUARE VALUE, df P

VALU
E

EHR 108 33.3% 417 25.0 9.724 0.008

Implemented % % (d.f=2)

EHR Not 50.0% 49.0 1.0%

Implemented %

*d.f = degree of freedom

From table 8 above, 33.3% of facilities with EHR implementation and 50.0% without EHR
system, reported that at least one human personnel with the necessary training expertise to
support EHR system was available. This was closely followed by respondents who stated that
they had at least 5 human personnel to support the system breakdown as shown by 41.7% and
49.0% in facilities with EHR implemented and without EHR implementation, respectively.
Hence, there was a significant statistical association between the availability of human personnel
and EHR levels, (X?(2,108) = 9.724, p<0.05).

4.4.3: Distribution of respondents’ on users’ system involvement

The study sought to determine whether and how users were involved in decision making during
the introduction of the use of EHR system.

Table 9: Response on users’ involvement in decision making

LEVELS OF EHR SAMPLE  RESPONSES STATISTICAL INFERENCE
SIZE (n)
YES NO CHI  SQUARE P VALUE
VALUE, d.f
EHR Implemented 108 75.0% 25.0% 5.105 (d.f=1) 0.024
EHR Not Implemented 40.6% 59.4%

*d.f = degree of freedom

From table 9, 59.4% of respondents from facilities with no EHR implementation confirmed that
they were not involved in decision making while 75.0% of those with EHR implementation were
involved in decision making during the introduction of the system. The results established a
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strong significant association between users’ involvement and EHR levels, (X (1,108) = 5.105,
p<0.05).

However, 75.0% and 40.6% of respondents with and without EHR system implementation
respectively, who confirmed their involvement in the process were able to communicate their
intentions clearly including; 55.6% and 27.9% proposed that there was need to develop a budget
plan for the EHR project before installation, 22.2% and 25.6% stated that it was important to
install compatible EHR software and ensure maximum maintenance while 11.1% and 30.2 %
suggested that there was need to purchase essential electronic systems before the onset of the
project. Figure 4.3 illustrates the following results.

60.0% 55.6% m Sourcing of ICT Experts

m Budget Planning

50.0% .
Software Installation and

Maintainance

40.0% m Purchase of Electronic System

0
27.9% 30.2%

25.6%
22.2%
16.3%
11.1% .

EHR IMPLEMENTED EHR NOT IMPLEMENTED
EHR levels

Figure 4: Forms of involvement in decision making
Source: Author, field data 2017

4.4.4: Distribution of respondents’ response on harmonized legal policies that safeguard
patient records

The study sought to find out whether the existing legal policies had been harmonized to
safeguard the patient records against access by non-users in the health facilities. The results
shown in figure 4 indicate that 75.0% of facilities with EHR implementation had harmonized
legal policies unlike 56.3% of facilities without EHR implementation whose policies had not
been harmonized. These results are statistically significant as there is a relationship between the
existence of harmonized legal policies and EHR levels, (X* (2,108) = 6.806, p<0.05). This is
shown in figure 4, below;

30.0%

20.0%

11.1%

10.0%

Percentage of forms of involvement

0.0%
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S 20.0%

[<3]

— 10.0% 0.0%

0.0%

56.3%

6.3% UNCERTAIN

Percentage of harmonised

EHR IMPLEMENTED EHR NOT IMPLEMENTED
EHR Levels

Figure 5: Status of harmonized legal policies in various Health facilities
Source: Author, field data 2017
4.4.6: Distribution of health care facilities in close range with regard to staffs’ interaction

The study sought to identify the hospitals in close range based on the physical location and social
proximity that could easily influence interaction of health care workers on their use of EHR
system. This is shown in table 10.

Table 10: Social proximity to health care facilities of prior adoption

LEVELS OF EHR SAMPLE RESPONSES STATISTICAL INFERENCE
SIZE(n) 4 15 6+ CHI SQUARE P VALUE
VALUE, d.f
EHR Implemented 108 16.7% 66.7% 16.7% 8.458 (d.f=2) 0.015
EHR Not Implemented 53.1% 44.8% 2.1%

*d.f = degree of freedom

From the research findings, the study revealed that areas with EHR implemented facilities
recorded 66.7% with 1-5 close proximity while those without had 53.1% with at least one
hospital in close range. This shows that the results are statistically significant as there is an
association between social proximity of health care facilities and EHR levels, (X* (2,108) =
8.458, p<0.05).

Table 11: Frequency of Interaction of health care workers

LEVELS OF EHR SAMPLE  RESPONSES STATISTICAL INFERENCE
SIZE(M)  OFTEN NOTOFTEN CHI SQUARE P VALUE
VALUE, d.f
EHR Implemented 108 83.3% 16.7% 4.767 (d.f=1) 0.029
EHR Not Implemented 50.0% 50.0%

*d.f = degree of freedom

On the other hand, the frequency of interaction of health care workers from one facility to
another was reported to be higher in facilities with EHR (83.3%) as opposed to those without
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(50.0%). This equally shows that the results obtained were statistically significant. Hence, there
is a relationship between the frequency of interaction of healthcare workers from one facility to
another and EHR levels, (X?(1,108) = 4.767, p<0.05).

4.5: Individual factors that influence adoption of EHR

The study sought to determine the Individual association linked to low adoption of EHR, based
on individual’s level of computer knowledge, usability of the system, perception and users’
satisfaction of the system.

4.5.1: Distribution of respondents’ on their knowledge and skills in computer

Out of 108 respondents from different public facilities, 83.3% and 81.1% with and without EHR
implementation confirmed that they had undergone training on the use of ICT related systems.
The study sought to further establish their level of competence in computer applications. This
was established as shown in table 12.

Table 12: Level of competence in computer applications

LEVELS OF SAMP RESPONSES STATISTICAL
EHR LE INFERENCE
SIZE STRONG UNCERT STRONGLY CHI P
(n) LY AIN DISAGREE/DISA SQUARE VALUE
AGREE/ GREE VALUE,
AGREE d.f
Compet EHR 108 100.0% 0.0% 0.0% 2.357 0.308
ent in Implemented (d.f=2)
using EHR Not 92.7% 3.1% 4.2%
Microso  Implemented
ft word
Compet EHR 108 91.7% 0.0% 8.3% 2.460 0.292
ent in Implemented (d.f=2)
using EHR Not 91.7% 6.3% 2.1%
Microso  Implemented
ft Excel
Compet EHR 108 66.7% 8.3% 25.0% 1.708 0.426
ent in Implemented (d.f=2)
using EHR Not 75.0% 15.6% 9.4%
Microso  Implemented
ft
Access

*d.f = degree of freedom

The study findings established that the staffs in facilities without EHR implementation were as
competent in computer application as those with EHR implementation. However, these results
were not statistically significant as there is no relationship established between staffs’
competence in computer applications and EHR levels.

4.5.2: Distribution of respondents on the Perceived usability of EHR System

The study sought to determine the significance of using the system based on the frequency of
use, ease of learning, ease of documentation and work performance output in using the EHR
system. Table 13 shows results on the frequency of using the system.
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Table 13: Distribution of respondents’ response on the frequency of EHR use

LEVELS OF EHR SAMPLE RESPONSES STATISTICAL INFERENCE
SIZE (n) OFTEN NOT CHI SQUARE P VALUE
OFTEN VALUE, d.f
EHR Implemented 108 83.3% 16.7% 7.448 (d.f=1) 0.006
EHR Not Implemented 41.7% 58.3%

*d.f = degree of freedom

Based on Table 13, facilities with EHR reported to be using the system frequently (83.3%)
unlike those without EHR implementation (58.9%). This is statistically significant as the
frequency of using EHR system is linked to the EHR levels, (X?(1,108) = 7.448, p<0.05).

Table 14: Distribution of respondents’ response on ease of learning EHR system

LEVELS OF EHR SAMPLE RESPONSES STATISTICAL INFERENCE
SIZE (n)
YES NO CHI SQUARE P VALUE
VALUE, d.f
EHR Implemented 108 100.0% 0.0% 12.431 (d.f=1) 0.003
EHR Not Implemented 54.1% 45.9%

*d.f = degree of freedom

As shown in table 14, out of 108 respondents 100% with EHR implementation and 54.1 without
EHR implementation confirmed that it was easy to learn how to use EHR system. However,
45.9% encountered certain challenges in learning to use the system. The key challenges among
facilities without EHR implementation were; lack of computers (37.5%), lack of training
expertise of EHR (32.5%) and lack of EHR software installation (22.5%). This is illustrated in
figure 4.5 below. These findings illustrate that the ease of learning EHR system is associated
with the EHR levels in facilities, (X? (3,108) = 8.644, p<0.05).

120.0%
100.0%

100.0%
— m | ack of computers
o 8 80.0%
&<
g 2 60.0% m lack of EHR
S 5_—(_‘: 40.0% 37.5% 325% software
s .
a

. 22.50 installation
0.0% 0.0% 0.0%
0.0% ——

EHR IMPLEMENTED EHR LevelsEHR NOT IMPLEMENTED
Figure.6: challenges hindering the learning of EHR system
Source: Author, field data 2017
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Table 15: Distribution of respondents’ response on the ease of documentation using the
system

LEVELS OF EHR SAMPLE RESPONSES STATISTICAL INFERENCE
SIZE(N)  Easy NOTEASY  CHI SQUARE P VALUE
VALUE, d.f
EHR Implemented 108 100.0% 0.0% 6.750 (d.f=1)  0.008
EHR Not Implemented 62.5% 37.5%

*d.f = degree of freedom

The results presented in table 4.15, show that 100% of facilities with EHR implementation and
62.5% of facilities without EHR implementation found it easy to document using the EHR
system. This gives a statistically significant finding as the ease of documentation using EHR
system is linked to the EHR levels, (X?(1,108) = 6.750, p<0.05).

Table 16: Distribution of respondents’ response on work output using EHR system

LEVELS OF EHR SAMPLE RESPONSES STATISTICAL INFERENCE
SIZE(M  HigH LOW CHI SQUARE P VALUE
OUTPUT OUTPUT  VALUE, df
EHR Implemented 108 91.7% 8.3% 5.304 (d.f=1) 0.026
EHR Not Implemented 57.3% 42.7%

*d.f = degree of freedom

The table shows that respondents from facilities with EHR implementation (91.7%) and those
without (57.3%) had a high rate of work output when EHR system was used as compared to
paper based health record system. Therefore, there is a statistically significant association
between the rate of work output in using EHR system and EHR levels, (X? (1,108) = 5.304,
p<0.05).

4.5.3: Distribution of respondents on users’ perception on EHR system

The study sought to determine the extent to which respondents agreed or disagreed with the
statements related to individual’s perception towards the use of EHR system. This is shown by
results in table 17
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Table 17: Users’ perception on use of EHR system
SAMPLE RESPONSES STATISTICAL
SIZE (n) INFERENCE
STRONGLY STRONGLY CHI P
AGREE/AGR DISAGREE/DI SQUARE VALUE
EE SAGREE/UNC  VALUE,
ERTAIN d.f

EHR makesit  EHR Implemented 108 100.0% 0.0% 5.684 0.017
easier to EHR Not 66.7% 33.3% (d.f=1)
retrieve Implemented
patients'
historical
records
EHR reduces EHR Implemented 108 91.7% 8.3% 7.825 0.05
the time spent  EHR Not 49.0% 51.0% (d.f=1)
on each patient  Implemented
EHR enables EHR Implemented 108 100.0% 0.0% 5.435 0.018
easier access  EHR Not 67.7% 32.3% (d.f=1)
and sharing of  Implemented
data at
multiple sites
EHR has too EHR Implemented 108 8.3% 91.7% 6.171 0.0.13
many EHR Not 45.8% 54.2% (d.f=1)
procedures to Implemented
follow
Transition to EHR Implemented 108 16.7% 83.3% 4.488 0.034
EHR interferes EHR Not 49.0% 51.0% (d.f=1)
with my work  |mplemented
performance
EHR improves EHR Implemented 108 91.7% 8.3% 5.304 0.026
work flow EHR Not 57.3% 42.7% (d.f=1)

Implemented
EHR meet the  EHR Implemented 108 33.3% 66.7% 3.759 0.066
specific needs  EHR Not 62.5% 37.5% (d.f=1)
of its users Implemented
EHR is EHR Implemented 108 25.0% 75.0% 1.884 0.170
unreliable due  EHR Not 45.8% 54.2% (d.f=1)
to increased Implemented
occurrence of
security issues
Users are EHR Implemented 108 83.3% 16.7% 4.767 0.029
satisfied with EHR Not 50.0% 50.0% (d.f=1)
EHR usage Implemented

compared to
the old system

*d.f = degree of freedom

Out of 108 respondents, it was observed that EHR makes it easier to retrieve patients’ records,
reduces time spent on each patient, makes it easier to access and share data at multiple sites,
improves work flow and that users are more satisfied with the use of EHR compared to the old
system of paper based record system. On the other hand, there were disagreements among
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respondents who stated that EHR has only few procedures to follow, transition to EHR does not
interfere with work performance and that it is reliable without any security concerns. Therefore
the results in table 17 are statistically significant as the users’ perception on the use of EHR
system is associated with the EHR levels.

4.5.4: Distribution of respondents on users’ satisfaction on use of EHR system

In table 18, the study sought to determine the level of users’ satisfaction towards the use of the
system.

Table 18: Users’ satisfaction on use of EHR system

SAMPLE SIZE (n) RESPONSES STATISTICAL INFERENCE
YES NO CHI P VALUE
SQUARE
VALUE, d.f
EHR Implemented 108 100.0% 0.0% 12.079 (d.f=1) 0.001
EHR Not Implemented 46.9% 53.1%

*d.f = degree of freedom

Based on users’ satisfaction on the use of EHR system, respondents from facilities with EHR
implementation confirmed that they were 100% satisfied with the use of the system while those
without were not satisfied (53.1%) with the use of the system. These findings are statistically
significant since there is a moderately strong relationship between users’ satisfaction on the use
of EHR system and the levels of EHR system, (X?(1,108) = 12.079, p<0.05).

Table 19: Level of satisfaction on the use of EHR system

SAMP RESPONSES STATISTICAL
LE INFERENCE
SIZE Very Less CHI P
() Satisfied/Satisfied ~ Satisfied/Moderately SQUARE  VALUE
Satisfied/Not VALUE, d.f
Satisfied
EHR Implemented 108 83.3% 16.7% 9.164 (d.f=1) 0.002
EHR Not Implemented 37.5% 62.5%

*d.f = degree of freedom

Among respondents who expressed their satisfaction, 83.3% from facilities with EHR
implementation revealed that they were highly satisfied in using the system as opposed to 62.5%
who were not satisfied. These findings are statistically significant as there is a statistically
significant relationship between the level of satisfaction on the EHR use and the levels of EHR
implementation(X? (1,108) = 9.164, p<0.05).

Those who were not satisfied expressed their dissatisfaction in the use of the system owing to
certain key challenges; delay in system response, lack of computers and lack of EHR software
installation in some computers. This is shown in figure 6.
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Delayed system
response 19.2%

lack of EHR
installation 34.6%

Figure 6: Reasons for non-satisfaction in the use of EHR system
Source: Author, field data 2017

5.0 CONCLUSIONS AND RECOMMENDATIONS
Conclusions

In conclusion, the study established that there are two existing levels of EHR implementation;
EHR fully implemented and not implemented. Among these facilities, three major categories of
factors influenced the adoption of EHR system in public health facilities; technological,
organizational and certain individual associations (perceived usability and satisfaction on system
use) which were the key contributing factors to low rate of EHR adoption. The results reveal that
these factors are statistically significant to the existing levels of EHR implementation. In
addition, the adoption of EHR system in public health facilities in Kisumu County has not
completely attained its maximum potential as majority of the facilities are still struggling to
accept the techno-organizational change that has been instituted to improve service delivery for a
holistic health care.

Recommendations
Based on the results and conclusions, the study recommends the following:

Public health facilities need to liaise with the Ministry of ICT and County Government to
increase supplies of EHR related infrastructure and budgetary allocation on EHR projects to
overcome technological and financial obstacles Increase EHR technical experts and provide
training support of the system to run and maintain the system in order to address any associated
error timely. Harmonization of legal policy framework and regulations for EHR system
interoperability especially across facilities in one region for effective healthcare service deliver.
The system developers and hospital management need to engage the users throughout the stages
of EHR implementation for identification of likely difficulties to be faced in the system use.
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