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ABSTRACT 

Healthcare Information Systems (HIS) play an important roles in helping to coordinate activities across units 

within hospitals through fast access to patients' electronic records. HIS is an initiative taken by Malaysian government to 

resolve several issues such as increasing number of patients who are in needs of treatment, increasing waiting time for 

receiving medication etc. HIS adoption is increasing globally, including Malaysia. Malaysia begin to adopt HIS in 1999 

which covers both clinical and non-clinical information system. Since its introduction, hospitals are facing with various 

challenges to achieve objective of its adoption. Understanding factors that detain the success of HIS implementation is a 

central concern of Healthcare Informatics. Among others, human factors or HIS users (medical practitioners) is one of the 

issues that important to be considered as they play a significant role in influencing the HIS adoption in hospitals. Human 

factors are essential in identifying human constraint and needs when interacting with the system for improving work 

effectiveness and productivity. Any issue encounters by medical practitioners need to be identified earlier to avoid failure 

of use once the system is launched. Failure of interaction effectively between human and technology might lead to medical 

errors. Thus, the aim of this study is to provide a review of challenges associated with human factor through the adoption 

of information system in hospital and to suggest strategies to tackle or minimize issues associated with human factors. 

Based on the term “Hospital Information System”, “Electronic Health Record”, and “human factor”, articles were retrieved 
from electronic journal databases using a systematic search techniques. Some inclusive and exclusive criteria such as year 

of publication, writing language etc. were applied. Based on study, there are constraints on human factors with the 

adoption of information system in hospital. This paper provides view on human-related issues that are important to be 

addressed in the implementation of information system. 

 
Keywords: health information system, human factors, medical practitioners, challenges/issues/problems. 

 

INTRODUCTION 

Healthcare Information System (HIS) has been 

introduced more than 50 years ago where the system is 

designed to facilitate medical services, especially in 

providing fast treatment to patients in speeding daily tasks 

which could reduce registration waiting time. HIS is 

designed to reduce the time allocated to each patient 

during medical consultation and aimed to improve the 

quality of healthcare services, especially enhancing patient 

satisfaction and improved patient record management [1]. 

 

HIS in Malaysia  

Ministry of Health Malaysia, take the initiative 

improving medical service with the implementation of 

Hospital Information Systems (HIS). Abdul Hamid 

clarified that HIS was planned in 1993 under the 6th 

Malaysian Plan. Following this, on 1st August 1996 

Telehealth project was launched [2]. Telehealth targeted to 

provide seamless health information and virtual health 

services to all Malaysian through integration of 

information technology, telecommunication, human-

machine interface technologies and health technologies 

[3].  

Three types of Information systems are being 

used in Malaysian public hospitals; Basic Hospital 

Information System (BHIS), Intermediate Hospital 

Information System (IHIS) and Total Information System 

(THIS), which are determined by the hospital size and 

number of beds available in every hospital [4, 5]. Each 

type of HIS has different information system components 

based on the hospitals’ usage, department and others. 
THIS is a paperless hospital which has complete HIS 

components meanwhile BHIS and IHIS maintaining both 

electronic and manual systems and important component 

based on the hospital requirements.  

Hospital Selayang was the first hospital in 

Malaysia to operate THIS in 1999 [6]. Hospital Selayang 

was uniquely designed to implement IS to improve service 

delivery by focusing on the patient and management 

system in order to maximize the efficiency and utilization 

of their staff. Hospital Selayang was only opened to public 

after thorough testing was done by medical and non-

medical personnel for a period of 2 years [7]. In year 2000, 

Hospital Putrajaya integrated information systems into 

medication administration and documentation. In year 

2008 Hospital Universiti Kebangsaan Malaysia (HUKM) 

developed in-house patient monitoring system for 

inpatients [5].  
 

BACKGROUND AND RELATED WORK 
Many hospitals face various challenges through 

the introduction of HIS [8]. For new hospital, 

implementation of HIS seen to be less difficult as the 

systems requirements are collected and designed together 

during hospital construction and in line with hospitals 

missions and goal. However, for existing hospitals, it is 

important to examine whether the systems to be 

implemented are compatible with the existing ICT 

http://www.arpnjournals.com/
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infrastructure. Focusing on the technical aspects is one of 

the implementation challenges. Nevertheless, human 

factor proved to poses more challenges in implementation 

at the system [8, 5]. 

Human plays significant role in HIS adoption in 

hospitals. Human refer to skill, experience and self-

awareness of hospital staff members to deal with HIS [2]. 

Factors affecting adoption are different between hospitals 

and information system type and human context is one of 

the important factor in influencing the HIS adoption in 

Malaysia Public Hospitals [4]. Failure of HIS 

implementation is closely related to the level of 

acceptance among medical practitioners [9]. 

Human factors are essential in identifying human 

constraint and needs when interacting with the system for 

improving work effectiveness and productivity. Human 

factors is focused on the system users, who are the medical 

practitioners consists of doctors, nurses, surgeons, 

pharmacists etc. Medical practitioner is expected to 

adequately interact with information system implemented 

in the hospital. Failure of interaction between human and 

technology implemented might lead to medical errors. 

Thus, medical practitioners must have the necessary 

knowledge to operate HIS and adequately react to possible 

errors [10]. There must exist a good ‘fit’ between user and 
technology to render the successful implementation of HIS 

[11] 

Acceptance from users need to be concerned as 

the system purposely created for them. Human as the 

system users cause many threats to HIS [12]. Greater 

insight into understanding medical personnel need to be 

considered during HIS implementation. Any issue 

encounters by medical practitioners need to be identified 

earlier to avoid greater changes once the system is 

launched. According to [13], barrier comes from 

healthcare personnel can be related to the use and 

acceptance of the system applied in the hospital. This has 

led to investigate on the factors that motivate and limit the 

implementation of information technology in healthcare 

domain. Thus, the objective of this study is to identify 

limitations of HIS implementation from human factor 

aspects. 

 

RESEARCH METHODOLOGY 
Based on the term “Hospital Information 

System”, “Electronic Health Record”, and “human factor”, 
articles were retrieved from two types of electronic journal 

databases; indexing database (Google Scholar) and full-

text database (Science Direct, Bio Med, Emerald, Elsevier, 

PubMed, Springer, IEEE, etc.). To get a comprehensive 

bibliography, a systematic search techniques applied using 

keywords, phrases, synonyms, Boolean connector (AND, 

OR and NOT) etc. Some inclusive criteria such as year of 

publication from 2010 and above, articles related to human 

factors, articles written by local and international scholars 

were also applied. Articles meets exclusive criteria like not 

contained keyword, articles published before 2010, 

incomplete manuscripts, articles with incomplete 

information and articles written in language other than 

English were excluded from the review. 

Based on the analysis and evaluations carried out 

on these articles, there are constraints on human factors 

with the adoption of information system in hospital. After 

summarizing all factors, the following are the constraints 

related to human factors: staff resistance in using HIS, 

lack of IT knowledge among practitioners, staff refuse to 

share information and the shortage of IT manpower to 

regulate the system implementation. These factors are 

elaborated in details below. 

 

HUMAN FACTOR CHALLENGES 

Human factors are essential in identifying user 

needs, user expectation and user acceptance while 

interacting with HIS. Medical practitioners as the primary 

users of HIS should be given special rights and privileges 

to ensure the system achieve its implementation targets. 

Previous literature identified the challenges during HIS 

implementation. The challenges that come from human 

factor should be taken seriously to ensure that the 

problems are identified and solution are provided.  

Based on reviews, following are the challenges  

among medical practitioners shown graphically in Figure-

1; staff resistance in using the implemented system, lack 

of IT knowledge among practitioners in using HIS, refuse 

to share information, and the shortage of IT manpower to 

regulate the system.  

 

 
 

Figure-1. Human factors challenges for HIS 

implementation. 

 

Resistance among users 

Each medical practitioner is different as they 

practice different approach in providing medical treatment 

to the patients. Some medical personnel gave negative 

perception and even indicated negative attitudes towards 

the implementation of new technology in hospital [14]. 

Since HIS is introduced, users unwilling and having 

difficulties to adopt the system in their work routine [15]. 

Korea is a country with a great level of technology 
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compared to other developing countries, but the 

implementation of information systems in the medical 

field still facing resistance among medical practitioners 

and similar problems also occurs in China [16].  

Migration of paper-based system to a computer-

based system caused challenges on acceptance among 

medical practitioners [17]. Before the arrival of HIS, 

doctors and nurses use paper-based system where they 

wrote manually on patients’ progress report for both 
inpatient and outpatient. This traditional approach seems 

to work well previously, but not suitable to apply now, 

especially the number of treatments requested keep 

increasing. HIS makes medical practitioners feel insecure 

with their job as they are required to use the system in 

their work [5]. 

The use of advanced application system proved to 

be difficulty for the system users as they are not adopted to 

manage the application which will cause them to refuse to 

cooperate in the HIS implementation [18]. As hospital 

traditionally uses paper-based system, HIS can be seen as 

an advanced technology where the system able to reduce 

some of the medical practitioners’ task. Problems face by 
some user as they need to be a fast learner and familiar 

with the new electronic record system.  Therefore, 

resistance arises due to time constraints to familiarize 

themselves and enhance their skills in using the system 

[19]. 

Furthermore, the system complexity is believed 

to be the reason of users' resistance to the implementation 

[19,20,21] of hospital information system [22]. Research 

done by [21] founded that the system’s poor interface and 
less user friendly cause resistance from users. Medical 

practitioners come from various age groups (senior or 

young practitioners) with different level of exposure to 

technology. The system interface is crucial and required 

high concerned from the system developer especially the 

font, color, size, etc. Resistance among senior staffs is 

common due to HIS poor interface. They usually prefer 

simple and easy-to-read system to be worked with. 

Moreover, as HIS is applied to assist medical practitioners, 

the system is expected to be easily used with minimum 

error.  

In addition, HIS resistance for the reason that the 

system is inconvenient to be used in wards. In some 

situation, nurses are required to gather vital data from 

inpatient (patients admitted to the hospitals). Nurses had to 

frequently return to the computer to retrieve and update 

patients’ information. This leads to waste of time because 
nurses have to move from patient bed to the nurse’s 
station. Medical personnel need to perform tasks regularly 

without any obstacles that could lead to delays in 

providing patient treatment. Use of mobile devices that 

can be connected directly to the system able to speed up 

their work to retrieve and update patient information. Both 

these activities can be continued during treatment without 

delay. The summary of user resistance are shown in Table-

1. 

 

Table-1. Summary of the reasons of resistance among 

medical practitioners. 

 
 

Lack of IT skilled among healthcare practitioners 

Implementing Healthcare Information System 

requires people with skilled that have knowledge on both 

healthcare, and Information and Communication 

Technology (ICT) [23, 24]. Knowledge and skills using 

the system have become the biggest challenge faced by 

medical practitioners [25, 22]. This is because HIS users 

need to feel comfortable when using the system by having 

basic IT knowledge and experience, which users can adapt 

to the system easily.  

HIS acceptance in Malaysia is low due to lack of 

computer skilled among medical practitioners [20]. Even 

in China and Greece, insufficient knowledge of computer 

literacy restrained the adoption and implementation of HIS 

[16, 26].  

In details, problem with IT literacy usually 

derives from senior medical personnel because they are 

less exposed to the ICT. Previously, medical practitioners 

do not require a computer in performing their daily tasks 

which make them unskilled to work with the new system 

[20, 11].  

The 'fit' between users and technology demands 

attention because they are likely to influence user 

acceptance towards implementation of HIS [11]. Lack of 

computer skills could cause anxiety and stress as medical 

practitioners need to be capable in handling HIS. Training 

is necessary to ensure medical personnel have the 

necessary skills and ability to fully utilize the system 

http://www.arpnjournals.com/
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Another justification identifies that medical 

practitioners receive insufficient training to assist them in 

using the system [27]. Implementation of healthcare 

information system certainly has goals to achieve. To 

ensure the effective implementation of those targets, 

medical practitioners should be skilled in medicine and 

also not awkward to adopt the technology in their daily 

tasks. Therefore, adequate training should be given to 

those employees who will use the system. Reasons for 

lack of IT skilled have been cited are shown in Table-2.  

 

Table-2. Summary of the reasons of insufficient IT skilled 

among medical practitioners. 
 

 
 

Refrain from information sharing 

 One of the goal in adopting Healthcare 

information systems (HIS) is the medical practitioners 

should be able to exchange information among themselves 

within hospitals. HIS provides an opportunity for doctors 

and nurses to exchange views and experience in dealing 

with patients. This information can be used by others who 

faced similar situations. In addition, sharing of information 

should be a common practice among the medical 

practitioners since they came from different generations, 

and by sharing their medical knowledge, they could 

strengthen the ties between colleagues. For instance, in 

some situation, doctors have a problem to identify 

patients’ illness and treatment. HIS can be a platform for 
the doctors to find answers by searching previous 

medication with similar diagnosed which were input 

previously by other medical doctors through the systems.  

 In real situation, medical practitioners are 

refusing share information with other medical doctors. 

Reason given was there is no guidance issued by the 

hospital management that encourages employees to share 

information. Moreover, the decision to share information 

is an individual right where they can choose to contribute 

or refuse [23]. Knowledge and experience usually 

transferred in class, conference or any physical meeting. 

To gather knowledge and experience by making it 

available in the system will take time and sometimes the 

message is not well delivered compare to direct 

communication. With no guidance, medical practitioners 

are not inspired to record their information. 

 Sharing information can also happen between 

hospitals. However, in the United States, larger hospital 

are less likely to exchange information externally [28]. 

Hospitals avoid information sharing because concern of 

information discloses especially on critical information 

matters. At the same time due to personnel’s proficiency, 
they fear to be criticized by medical professionals from the 

other hospitals. Even though criticism can give positive 

vibes, it might affect hospital’s reputation.  
In some situation, information exchange unable 

to be practiced due to system interoperability issue. 

Interoperability issue happens when different medical 

equipment and information systems unable to exchange 

and interpret data accurately, effectively and consistently 

due to incompatibility between equipment and system. 

This issue lead to the result of the diagnosis not 

recognized and instrument’s accuracy is being questioned 

[28]. Thus, in order to facilitate information exchange 

between medical practitioners and hospitals, an 

appropriate system which are capable of communicating 

through various ICT infrastructure should be adopted. 

Apart from sharing knowledge and experience, 

medical practitioners also encouraged to be participated in 

the system development process to ensure that the system 

will be build according to their requirements. HIS 

developer need to identify system requirements in depth 

and it can be done by receiving information from those 

who work in the hospitals with knowledge and experience 

on all processes and procedures involved in daily tasks. 

No cooperation during the development stage makes HIS 

implementation in Ghana encountered challenges [29].  

HIS implementation can be carried out 

successfully if the medical practitioners practicing a 

culture of sharing knowledge and experience that 

commonly known will be a positive impact on the medical 

field. Reasons to refrain from sharing information are 

shown in Table-3. 

 

Table-3. Summary of the reasons of refusal in sharing 

information. 
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Shortage of IT staff 

Limited resources, including ICT manpower and 

infrastructure are among common problems faced by 

hospitals when implementing healthcare information 

system. The flaws lead to lack of trained manpower in 

handling HIS as well as promoting acceptance and use of 

the system. Unavailability of well-trained IT staffs become 

a barrier in Pakistan, Oman, Saudi Arabia and Syria [30, 

31, 32].  

Implementing HIS require sufficient IT 

manpower to be available 24-hour a day as the system 

requires expert in this field for continued support and 

assistance [33, 6]. Furthermore, workers should be highly 

motivated in performing their duties and willingly to make 

improvements to the system if required according to the 

needs of medical industries [19]. 

HIS is normally maintained by IT personnel 

under the Information Technology Department (ITD). 

However, IT employees have the responsibility of 

maintaining basic technical requirements in hospitals, 

including telephone, internet connection, computer and 

other equipment. The use of the system directly adding to 

their daily duties and even they may not be able to solve 

all the technical problems reported daily. 

Due to the pile of daily tasks, additional IT 

manpower is necessary to support system difficulties or 

system errors. Maintaining the efficiency of HIS 

implementation in an organization must be carried out by 

employing a workforce that own skills in medicine and 

information system [19]. Reason for IT manpower 

shortage is shown in Table-4. 

  

Table-4. Summary of the reason of shortage IT 

manpower. 
 

 
 

 

 

STRATEGIES TO OVERCOME HUMAN FACTORS 

IN HEALTHCARE INFORMATION SYSTEM (HIS) 

In general, healthcare professionals aware of the 

HIS benefits and realize the need to adopt the system for 

more efficient and more coordinated daily work. 

Challenges in implementing HIS is not new, difficulties in 

the area of human factors need to be identified and 

resolved quickly as its do influence the success of 

information system adoption in hospital. Based on the 

review, various strategies and approaches were suggested 

to tackle the issues related to human factors such as user 

involvement, providing continuous training, medical 

practitioner representatives and management role.  These 

strategies are clearly shown in Table-5 and discussed 

below in details. 

 

User involvement 

Hospitals consist of units, wards, labs, etc., which 

have different working procedures. Each procedure needs 

to be clearly identified to avoid missing process. This 

makes developing healthcare system is not easy without 

complete understanding on the requirements. Potential 

users of HIS should be encouraged to participate and 

provide insights regarding the system requirements, design 

and implementation. 

Getting user involvement in system design and 

development process can reduce the problem of system 

implementation [3]. User involvement has to be included 

from the first stage of the system development so that they 

are not left behind. The wide range of user requirements, 

combined with the difficulties of designing a system 

which meets variety of clinical needs, was the main reason 

to include users. Thoughts from all, particularly 

stakeholders is important and essential to ensure the 

system is implemented according to medical specifications 

required [25]. Views and issues raised should be studied 

carefully to ensure the quality of the system and can help 

practitioners deal with daily tasks. In addition, involving 

users makes them feel important to be part of the 

development committee. 

To have a complete view on healthcare practices, 

representatives from each unit who work directly with 

patient shall participate in information gathering. User 

participation does not end after the developer done 

collecting requirements, users are required to involve until 

the system’s final delivery (launch). This approach can 
ensure the system developed successfully according to 

healthcare practices. 

  

Providing continuous training  
Medical practitioners have different level or IT 

literacy and system training is important before they begin 

to use the HIS. HIS implementation requires every 

medical staff at least be able to utilize a computer, 

therefore workers should be given adequate training to 

ensure they are skilled and able to increase computer 

literacy skills under supervision of the system expertise 

[14].  

http://www.arpnjournals.com/


                             VOL. 10, NO. 23, DECEMBER 2015                                                                                                            ISSN 1819-6608            

ARPN Journal of Engineering and Applied Sciences 
 

©2006-2015 Asian Research Publishing Network (ARPN). All rights reserved.

 
www.arpnjournals.com 

 

 

17919 

Training is a method for knowledge delivery, to 

increase users understanding of operating HIS. 

Furthermore, training is important for users to be computer 

literacy users even they will be more satisfied when using 

the system [14]. Training should be compulsory for all 

users as technical problems from misusage can be reduced 

[6].   

Training may gain comfortable feeling when 

using HIS among healthcare personnel. They should be 

given sufficient training to utilize the technology [34]. 

Management needs to identify and group their staffs so 

those who require more IT practice will have extra 

attention from the training team. The system should be 

introduced to the users early before its release so that they 

able to adept at using the system and ready to change the 

way they work with the new working process [20]. 

Training programs should be designed to achieve user 

understanding and ability to operate the system 

independently. In addition, users’ requirement can be 
determined either it is to fulfill by the system. Progress 

training report needs to be prepared to observe users’ 
ability.  

Furthermore, HIS is a system that will 

continuously evolve and regularly upgraded according to 

the medical activities to incorporate newer modules if 

required. The system is always changing and improving, 

including HIS that requires users to go through a series of 

continuous training [3]. Thus, continuous training should 

be given to those who are using the system to ensure 

users’ experts in handling and reducing the risk of system 
failure due to incompetence [6]. However, continuous 

training is overburdening to medical practitioners as they 

need to add extra workload to their compact schedule. 

Therefore, training must be well planned. Training and 

guidelines should be made available to medical 

practitioners which later able to motivate them to accept 

changes [25]. 

 

Medical practitioner representative 

Medical practitioners work in different roles 

including physician, surgery, nursing, midwifery and other 

health professionals which make a hospital has many 

workers. Providing system training to all workers is costly 

and require time. Furthermore, the hospital consists of 

many departments and units that are impossible to train all 

medical practitioners because of time and likely to need 

more money to provide training to all. HIS users require 

training to successfully interact with the system. 

The hospital management can choose several 

representatives among medical practitioner who has the 

skills to use the system, to be part of the committee to train 

and supervise other medical workers [20]. Computer skills 

are a basic requirement for a medical practitioner in this 

era and these factors facilitate their acceptance as it is 

comfortable and not awkward when using HIS. 

Furthermore, peer influence, especially among physician 

and nurses can convince and persuade other users to 

accept the system [19]. This method can assist 

management and system development in identifying the 

problems faced by novice users. 

Once the practitioners competent to use the 

system, they can assist and guide other staffs who still 

adjusting themselves to adopt the system [20, 22]. Gap 

between users and trainer can be reduced as they feel 

comfortable being taught by people they know. At the 

same time, this approach can reduce training phase and the 

remaining time can be used to solve other issues. Then, 

management should appoint representatives among them 

to get along closely with the medical staff and to take care 

of every little problem arises as systems being used by the 

medical doctors. 

 

Management role 
Before the implementation of HIS, hospital 

management need to have regular discussion, in other to 

identify benefits, challenges, users motivation and 

acceptance towards a new system [35]. One issue to be 

discussed is HIS acceptance from medical practitioners as 

the system will be adopted for them. To ensure the success 

of HIS, management is responsible to reach full consent 

from medical practitioners [3]. User acceptance can be 

reached by giving clear information, including the benefits 

of adopting the new system and assure that their position 

will remain even after the system is applied [14]. Hence, 

management must give close attention and take 

appropriate actions to ensure that employees are aware of 

the potential benefits and lighten their daily tasks.  

Moreover, as HIS is a new adopted system, close 

supervision from management is a need to ensure each 

employee able to handle and use the system. This 

approachable to measure practitioners’ acceptance towards 
the system and at the same time to identify a problem face 

by users for improvement. In addition, regular meeting 

between management and representatives from 

practitioners, together with Information Technology 

Division (ITD). This meeting can be a good platform to 

gather positive or negative feedback from users. 

Moreover, suggestion and solution to the identified issues 

can be reached, then fast action can be taken.  

Representative from management should be 

appointed to act as mediator between management and 

medical staff, which are also responsible for receiving any 

complaints or suggestions. A champion found to be a 

person or representative(s) who is able to motivate and 

inspire in recognizing the usefulness of HIS and in 

achieving successful adoption and implementation of 

information system to ensure everyone involved 

throughout the processes [8]. The champion shall be 

chosen among those who admired, respected, someone 

who has charisma, trust, and able to suggest solutions and 

can receive suggestions from others to ensure that 

stakeholders are always satisfied with the system adopted. 

In addition, policies should be issued to 

encourage medical practitioners using HIS. Likewise, the 

management is responsible to enforce the policies [3]. At 

the same time, close support and encouragement from top 

management can motivate and inspire medical 

http://www.arpnjournals.com/
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practitioners to use HIS in their daily duties in order to 

adopt the system. Summarization on the strategies to 

overcome human factors issues are shown in Table-5. 

 

Table-5. Strategies to overcome human factors challenges 

in HIS. 
 

 
 

Strategies mentioned above may be able to 

resolve issues that come from human factor. The outlined 

strategies could be practices in every hospital 

implementing HIS and it requires full cooperation and 

commitment from all stakeholders. 

 

CONCLUSIONS 

Human factors is a challenge that hold the 

success of HIS implementation in hospitals. Medical 

practitioners’ acceptance and satisfaction towards the 
system is important as they are the main users and this 

should be taken seriously as they will determine either HIS 

implementation is a success or a failure. Identify the 

barriers for HIS Implementation is crucial for management 

as it determine implementation success. 

Information system is expected to facilitate users’ 
daily tasks so challenges must be identified and solved 

quickly in order to ensure full adoption of HIS in the 

hospitals. This paper is written based on reviews from 

various articles. Based on this study, it is suggested that all 

stakeholders need to participate in dealing with the 

identified issues from human aspects and to adopt or 

consider the strategies outline in this study in order to 

maximize the use of systems in the hospital and minimize 

losses due to lack of acceptance among users. 

For future research, detailed observation and 

investigation in hospitals is necessary to discover more 

issues or problems related to human factors and to propose 

suggestion to overcome the problems, if any. In addition, 

interviewing medical practitioners can get a clear idea of 

the issue or situation they face when operating the system. 

Ideas and suggestion from users able to improve the 

quality system and achieve the original goal of using the 

system in the hospitals. 
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