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ABSTRACT
Purpose: To improve the quality of care, information technology must be implemented in the
healthcare field. In any healthcare system, nurses are the primary users of the hospital
information system (HIS), making them the Centre of care. Therefore, understanding their
views and the way they use these systems will help improve hospital information systems.
Methodology: Data were collected from 389 nurses in hospital wards, intensive care units,
and emergency departments using a structured questionnaire. There were two sections of
questions on the questionnaire. In the first section demographic details were included. In the
second session, 15 statements about nurse’s acceptability of the hospital information system
in the hospital are also included. It was suggested to include one more open-ended question
in the study to get feedback from the nurses about ways to increase HIS acceptance.
Finding/Result: The study found that the majority were female nurses with a bachelor degree
and 3-4 years of computer experience. The majority of nurses accepted that the HIS is
integrated into their daily work. As a result of the study, the nursing staff will be more likely
to accept the HIS.
Originality/value: This study will provide a comprehensive overview of understanding
information technology and the acceptance of using these systems, which will reduce the
workload of nurses while improving the quality of care and patient satisfaction.
Paper Type: Observational case study.
Keywords: Hospital Information system (HIS), Nurses, Tertiary care hospital, nursing
practice, information technology, ABCD analysis.

1. INTRODUCTION :

The Hospital Information System is a sophisticated, coordinated and expertly built information system
intended to handle both managerial and medical components of hospitals and medical Institutions. The
healthcare industry has benefited significantly from information technology [1]. The significance of
these systems stems from their crucial role in the storage of all kinds of patient data or information,
including records of all therapeutic services provided to the patient, including examinations, diagnoses,
treatments, follow-up reports, and vital medical choices [2]. Through the hospital information system
(HIS) every level of management has access to the information they require at the appropriate time, in
the correct format, and at the right location through hospital information system {HIS), enabling
efficient and effective decision-making. Hospital Information systems (HIS) and hospital information
management systems (HIMS) are completely interconnected in current healthcare Institutions. In
addition, it is specifically designed to manage the day-to-day operations of a hospital, including
administrative, financial, and therapeutic aspects [3]. Today they are necessary for the operation of
modern hospitals. Since the 1990s, many large corporate hospitals in India have implemented HIS.
The HIS can improve hospital performance, both financially and in terms of patient satisfaction.
Despite this, studies on the acceptance of hospital information system (HIS) handlers, particularly in
developing countries, have been inconsistent [4]. The use of information technology and the
implementation of quality standards for patient satisfaction are other areas in which HIS lags behind
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operational and industrial information systems. However, there are few research studies on HIS user
acceptance, particularly in developing countries [5]. In healthcare settings, nurses are the most
important service providers, along with patients who directly or indirectly benefit from HIS and they
are the primary user group for Hospital Information Systems (HIS). However, nurses need skills and
knowledge to effectively use HIS, usually acquired through training [6].

Nurse acceptance of HIS use is a new research area that may explain the destiny of HIS development
and implementation projects in hospitals. Although managing the ward, nurses are key to using the
hospital information system. To our knowledge, very few observational studies have been conducted
on them worldwide. However, there is very little support for HIS systems, particularly in developing
nations [7]. Therefore, understanding nurse’s views and their use of these systems will help improve
hospital information systems. For nurses, HIS records take less time than paper records, allowing
nurses to focus on patient care at the bedside. Our study’s goal was to determine whether nurses at a
particular tertiary care hospital would accept a hospital information system based on their perceptions.

2. RELATED WORKS :

The articles of the research from Google Scholar, Research Gate, Academia, and Shodhganga during
the last two decades to get an idea about hospital information systems (HIS), nurses, tertiary care
hospitals, nursing practice, information technology, and ABCD analysis are the keywords and are
presented below. Some papers published in the years 2003-2022 are also referred to for a better
understanding of the topic.

Table 1: The table shows studies on keywords conducted on the many different publications by authors

S. No. Focus /Area Contributions References

1 User acceptance of | According to a study done in Indonesia, | Ahmad, (2014).
health information | hospitals are not receiving the proper [8]
technology (HIT) | level of acceptance. The study's objective
in developing | is to evaluate hospital staff members'
countries intentions to use information systems.

Three factors were used to quantify and
analyze the online survey that was based
on the technology acceptance model. The
findings indicate that hospital staff
members still do not have a firm
understanding of the risk (factor)
connected to using hospital information
systems.

2 User  acceptance | As stated in the study, in order to Handayani, et
factors of hospital | effectively plan the implementation of al., (2017). [9]
information HIS, hospital administration and IT
systems and related | developers need have a better awareness
technologies of non-technology elements. To ensure

that the HIS is simple to use and offers
advantages to both users and hospitals,
management support is essential for its
long-term viability.

3 Physician According to the study, senior Chen & Hsiao,
acceptance of | administration support had a big influence (2012). [10]
hospital on perceived effectiveness. The usability
information system | of hospital information systems as seen by

physicians was significantly influenced
by the project team's expertise and the
system's quality. Hospital information
system acceptability was significantly
influenced by physicians' opinions of
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their value and usability, which accounted
for 81% of the total explained variance.

Usefulness of
newly
implemented
electronic medical
records for

pediatricians

According to the study's findings, most
physicians received training before the
new EHR was implemented; the majority
of participants assessed and perceived the
new HIS system's usability as the top
indicator, and the unavailability of
desktop computers as the lowest. The
proper implementation of EHR for
pediatric healthcare services is hampered
by a lack of information technology (IT)
support, hardware, and a time-consuming
data entry process.

Alsohime, et al.,
(2019). [11]

User acceptance of
an anesthesia
information
management
system

In accordance with the study, participants
did not want to switch back to keeping
paper records because they believed that
keeping records electronically improved
the quality of their job. There were
problems with the arrangement of
hardware and software elements, such as
coding, diagnostic tools, and mode of
operation. Customers' acceptance of the
training was significantly influenced by
its perceived quality.

Quinzio, et al.,
(2003). [12]

Nurses experience
on the evaluation of
the quality of the
hospital

information system

According to the report, the majority of
nurses use HIS in order to get more
accessible,  practical, and simple
paperwork and instructions. The system
must be reversible and adaptable in the
lowest amount of time to allow nurses the
chance to rectify errors and incorrect
information. Advanced hardware and the
right connection line should also be
employed to speed up reaction times.
Users should always have access to the
staff members that manage the HIS to
reduce data loss. The idea of including
new functions in a system in the future to
satisfy changing demands should be
considered by system developers.

Sheikhtaheri,
(2014). [13]

patient acceptance

of Health
Information
Technology in
developing
countries

The study reviews a few Health
information technology systems that are
now in use to evaluate their level of
availability and the technology employed
in their creation. Works pertaining to the
acceptance of HIT systems were also
examined in order to evaluate the gaps in
this area and suggest a solution in order to
address the gaps observed. The study's
findings revealed a lack of availability of
these systems, particularly in developing
nations, a low acceptance rate for HIT
systems, and a paucity of studies on

Ahlan & Ahmad,
(2015). [14]
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patient acceptability of HIT systems.
investigating what influences patients'
acceptance of HIT systems. A conceptual
model of HIT acceptability in developing
nations was suggested as a study's
conclusion and is based on TAM.

Nursing
satisfaction  with
nursing
information system

According to the study, the majority of
nurses were satisfied with the systems'
user interface and information quality.
The study's findings indicate that
developing information systems around
the requirements of their users enhance
usability. Therefore, while choosing such
systems, policymakers and healthcare
institution  decision-makers  should
prioritize usability.

Khajouei &
Abbasi, (2017).
[15]

The nursing
perspective of
acceptance of the
hospital

information system

The study demonstrates that factors such
as user self-efficacy, top management
support, compatibility, and information
quality have a big impact on how usable
something is. Support for upper
management is also necessary. It was
discovered that perceived utility was
significantly influenced by compatibility
and information quality. It was also
discovered that nurses' perceptions of the
HIS's usability and usability in general
had a considerable impact on system
adoption, accounting for 45.1% of the
entire explained variance.

Hsiao, et al.,
(2011). [16]

10

Nurses' Views
About the Impact
of the Hospital
Information
System on Nursing
Processes

According to the study, most nurses were
satisfied with the HIS that had been put
into place, and a small percentage of them
were delighted. Additionally, comments
made by nurses on HIS typically said that
it improved the efficiency of related
procedures. The nurses claim that HIS has
increased procedure speed, accuracy, and
precision. But at the same time, other
system problems were noted, such as the
system's slow speed and lack of vision for
some crucial activities, such as e, g, and
appropriate forms for documentation.

Mina, et al.,
(2014). [17]

11

Nursing
perspective  about
confirmation of
expectations  and
satisfaction  with
hospital
information
systems

The study found that non-technical
factors are equally crucial for a clinical
information system's effective
implementation in addition to its technical
components. In order to ensure that
systems are developed to fulfill user
expectations, it is important to take into
account the nature of clinical duties and
corporate culture. The investigation will
come to the conclusion that an evaluation
study is required to determine the

Avyatollahi, et al.,
(2016). [18]
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advantages and disadvantages based on
user perceptions. This approach can help

with development in a way that has clear
expectations for the system.

12 Implementation of | According to this study, doctors, nurses, Zare, et al.,
Hospital and other healthcare professionals are (2011). [19]
Information also striving to improve information
Systems in | quality and patient care and should be
Hospitals involved in HIS implementation. Human

factors, training, planning, and
information should also be considered.

13 Information According to the study, the majority of Mehdi &
Technology nurses used clinical information in their | Hassan, (2013).
Acceptance in | regular work. However, problems such a [20]
Clinical  Settings | lack of computers, poor content design,
from Nurses' | system capacity concerns, and a nurse's
Perspective lack of computer proficiency should be

thoroughly looked into. Additionally, a
number of technical and individual
initiatives, such as enhancing nurses' IT
abilities, teamwork culture,
organizational position, team
communication, and updating and
improving, should be planned and
established.

14 Acceptance of | The study's findings demonstrate that | Ketikidis, etal.,
health information | perceived usability, but not utility, (2012). [21]
technology among | relevance, and subjective norms, directly
health predicted hospital information technology
professionals (HIT) usage intentions. They also suggest
that the original TAM approach needs to
be modified to better address how health
professionals understand and support HIT
for the medical and nursing professions,
and that social influences should be

investigated through information
campaigns to improve HIT support in
healthcare.

3. RESEARCH GAP :

Hospital information systems (HIS) should be developed to satisfy customers' and hospitals' needs.
Therefore, nurses’ approach towards using HIS and its design has a significant impact on the successful
implementation of HIS. Previous studies have shown that the majority of nurses felt that the HIS
functions were not well integrated with their regular work and that the biggest concern was data loss.
The hospital information system is being implemented in India as a result of advancements in
technology, which have raised the level of service in the healthcare system. This fact is reflected in
various published research papers. However, the limitations are also observed while implementing the
HIS, which figure out the barrier to implement HIS in the system. To the successful implementation
of HIS it must be utilized by the nurses and this remains the greatest challenge. This challenge is not
explored in depth, and therefore this gap is identified by the author of the present article that is
addressed.

4. RESEARCH AGENDA :

The study comprises the following agenda based on the research gaps:
(1) Whether Hospital Information system will accept by the nurses in a tertiary care teaching hospital?
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(2) Whether sociodemographic characteristic can impact on the acceptance of Hospital information

systems?
(3) Are there any suggestions given for the Hospital information system?

5. OBJECTIVES OF THE STUDY :

(1) To assess the acceptability of Hospital Information system (HIS) among the nurses in a selected
tertiary care hospital setting.

(2) To analyze the study using Bar diagram, SWOT Analysis, and ABCD analysis.

The study will be conducted in a tertiary care hospital with 1250 beds in the Dakshina Kannada district

of Mangalore, Karnataka, India. The study tried to analyze the acceptance on Hospital Information

system based on the nurse’s perceptive in a selected tertiary care teaching hospital.

6. METHODOLOGY :

The study period is one month, where Data were collected from 389 nurses in hospital wards, intensive
care units, and emergency departments using a structured questionnaire. The secondary data is
collected through records, journals, and other textbooks. There were two sections of questions included
in the questionnaire. The first section of the questionnaire inquired about demographic information
such gender, age, education level, years of nursing experience, length of computer use, and formal
computer training. The second session questioned 15 statements about nurses' acceptance of hospital
information systems. The questionnaire sections from yes and no were used. One more open-ended
guestion was added to ask nurses about their thoughts on improving HIS acceptance among nurses.

7. RESULT :

There were two sections of questions included in the survey. Demographic information in the first
section contained information on gender, age, education level, years of nursing experience, length of
computer use, and formal computer training.

Section | : Demographic details

AGE (Years) EDUCATION LEVEL
Gender 45% % 0% e
90% 0%
80%
80% 35% e 50% %
0% 30% 40%
60% 25%
50% % 30%
40% 14%
0% 0% 19 - s
10%
20% 10%
10% . = b3
0% 0% 0% L
Male Female 20-29 30-39 40-49 50-59 Diploma Bachelor Master/PhD
YEAR OF EXPERIENCE IN NURSING PRACTICE DURATION OF COMPUTER USAGE O RMAL COMPUTER TRAINING

60%
53%

36%
32% 49%
50%
30% 52%
25% 0% 7% 5%
20% o
]
15% 2 a9
15% 12%
48%
4 20% %
10%
6% - 47%
5% . 10% P 46%
45%
0% | .
1-2 3-4 5-9

0%
Less than 5 6--10 11-15 16-20 21-25
Less than 1

Fig. 1: Demographic Details
(Source: Khalifa, M., & Alswailem, O. (2015). [3]

The Figure 1 depicts that the valid responses from the 389 participant were nurses among the
participants, majority were female nurses 311 (80%) and only 78(20%) male. The majority of
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participants (43.7%) belonged to the 30-39 age groups. A study of the nurses' educational backgrounds
showed that 209 (54%) of nurses had a bachelor's degree and 171 (44%) had a diploma in nursing. The
majority of nurses, 140 (36%) had 11 to 15 years of experience, while only 46 (12%) had fewer. The
highest percentage of nurses with prior computer experience was 189 (39%), followed by 146 (37%),

at 3-4 years. 207 people (53%) said they had formal computer training, while 182 people (47%) stated
that they had no training at all.

The second session included 15 statements regarding nurse’s acceptance of hospital information
system in the hospital. The questionnaire sections from yes and no used.

Section Il : Nurses acceptability towards upgraded HIS system

120%

98% 99%

100% 97% 95%

92% 92%
84%
80%
61% 61% 4% 4% 61% 61%
6
59%
60%
39% 39% 1% 39% 139%
40% 36% 36%
20% 16%
a% -
3% 0 2% 1
e data
ion is i re info
" or of provi
i ..

0%
Itis easy to asyto  HIS systemis Information sto |G f nd all T find the HIS m ough 1T staff
learn how to ms k e u the plowd
uuuuuuu ur daily wr = syst

plann?d task my wr_\rkescier where I needit when | need it need

HYes HNo

Fig 2: Nurses acceptability towards HIS system
(Source: Khalifa, M., & Alswailem, O. (2015). [3]

The Figure 2 depicts that the majority of the nurses (61%) found that HIS is easy to use, ease to learn,
accurate, timeless and user friendly. About 42% of nurses say they can't find all the information in
their systems, 35% of nurses even say they can't access information when and where they need it.
Although 16% of nurses felt that the HIS system’s information made their job easier but suggested
that duplication of work in both the HIS and the records were found in their practice area.

7.1 SWOT analysis of the acceptability of Hospital Information system (HIS) among the nurses:
SWOT analysis is a situational analysis or situational evaluation. Identification of the strength,
weaknesses, opportunities, and threats of any organization's competitors or project planning is a
strategic management technique [22]. This tool helps the investigator in determining the primary
business operations that the corporation excels in and in developing a winning long-term plan. SWOT
can also reveal business flaws that, if not corrected, might be exploited by competitors. Therefore, a
SWOT analysis looks at both internal and external issues that may or may not be under the
organization's control.

Table 2: SWOT analysis of the acceptability of hospital Information systems among the nurses

Strengths Weakness
e Reduced Time e Huge investment [23]
e Quick access [23] e Lack of patient care
INTERNAL Accurate data [23] e Change in the format from one record
e Files are secured & Strong to another [24]
backup [24] o Different designed format [24]
e All patient’s data’s organized in | e Lack of skills in documentation will
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one folder slow down the work [23]
e Customization of formats is e Customization requires software
easy developer [24]
o Viewable anywhere [33] e Time consuming [36]
e Minimal Training [36]
e Easytouse [33, 34, 37]
o End user support [37, 40]
Opportunity Threat
e Adoption to new technology e Reduced patient satisfaction
[25] e Technological competitors
o Enhance the quality of service e Equipment breakdown [25]
[25,26] Simple [33] o Breach of information through internet
o Reduced system-related health hackers [26]
issues [36] e During conversation misplacing the
EXTERNAL e Patients benefits by data
better coordination o Poorly designed forms [26]
e Strong competition o Different systems [26]
e Improved image of the e Loss of productivity if misfiled [27]
healthcare e Financial burden [28]
o Recognition

7.2 ABCD analysis of the acceptability of hospital Information system among the nurses:

ABCD is a tool used in business strategy to identify a business's advantages, benefits, limitations, and
disadvantages in a systematic matrix. By recognizing the important restrictions, this style of analysis
discusses important concerns by taking into account all factors in crucial domains [29-40].

Table 3: ABCD analysis of the acceptability of Hospital Information system (HIS) among the nurses

Advantages Benefits Constraints Disadvantages
e FEasytouseandlearn |e Receive high-quality |e Lack of backup e It takes time and
[32, 33] ratings e Losing the file costs money
e Quick Access to e strengthen data e High cost ¢ Inconsistency
patient data security [37] e Networks and and inefficiency
¢ Reduces manual e improved computers have both  |e Increase
work [36, 37] Organizational maintenance issues. dependency on
e Faster clinical revenue management |e A lack of guidelines technology

decisions [38] for entering and e Security risk in
e Files are secured and |e Identify and track each retrieving data relation to data
back up available detail to avoid e Technical difficulties and fraud

e Cost reduction [36] mistakes [40]

Reducing medical
errors

when teaching
customers how to
utilize HIS

8. FINDINGS :

The findings made it abundantly evident that there was a considerable correlation between the
characteristics of nurses and their acceptance of HIS. The key factors that significantly impacted the
acceptability of HIS and, subsequently, the acceptance of HIS users was gender, age, education level,
years of experience in nursing practice, duration of computer use, and their level of formal computer
training. According to the findings of our study, the majority of nurses were in favour of incorporating
HIS into their everyday work. The nurses claimed that because they have access to the information
they need when they need it, can find all the continuously updated information they require, and are
confident in the accuracy of the recorded data, the information given by HIS makes their jobs easier.
They believe that the information they collect is crucial to the treatment of the patients. According to
this finding, the system is usually more beneficial to their employment at the hospital. HIS is user-
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friendly and simple to learn. The acceptance of HIS by nurses could be increased by taking into account
their needs for user-friendly technology and sufficient training. In addition, for nurses to understand
the responsibilities associated with their HIS, proper training is required. These variables can be
viewed as major influences on the planning and execution of HIS for nurses. Nurses will be more

willing to learn and less resistant to change when adequate and supporting training is provided in the
healthcare organisation.

9. LIMITATIONS :

Though the above are the findings, the limitations of the study are as follows

(1) The study is limited to hospital wards, intensive care units, and emergency departments
(2) The study excludes new joiners

(3) The study is based on the available resources.

(4) The responses are based on the staff available during the study.

(5) The study is only applicable to one type of healthcare.

10. SUGGESTIONS :

(1) According to the study, nurses could be able to deliver high-quality treatment using the HIS with
the help of HIS training.

(2) The study should be done for all nursing staff working in the patient care area of the hospital.

(3) The study could be done with new hires of experienced staff regarding their previous organisations
on HIS.

(4) Benefits of using the HIS in hospitals include ease of use and learning, quick access to patient data,
less manual work for nurses, and quicker clinical decisions. Patient details are secured, and backup
facilities are available. Medical errors are reduced, and there is also a reduction in cost.

(5) The present study recommends that further research could be conducted at a large scale in larger
organizations. Study results were concluded using the data of a single organization.

11. CONCLUSION :

This study found that nurses accepted the HIS since it was simple to use and learn. The demographics
of nurses were significant in influencing their acceptance of HIS. To facilitate acceptance, thorough
instruction in the use of HIS should be given to a nurse who has not received official system training.
Overall, our findings highlighted the importance of the demographics of the nurse and the acceptability
of HIS in examining the adoption of HIS by the nursing staff.
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