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ABSTRACT 

Despite the advantages of utilizing hospital information 

systems (HISs) in nursing care, and their contribution to 

nursing structures and care processes, the troubling issue of 

HIS underutilization continues. Low utilization of installed 

systems has been identified as a major problem in 

implementing information technology (IT). Unfortunately, 

nurses have been unwilling to apply technology to healthcare 

delivery, although they generally have a positive attitude 

toward computers. In this study, based on the Critical Success 

Factos (CSFs) and DeLone and McLean's Information 

Systems success model, an implementation framework, made 

up of essential elements to guide successful HIS 

implementation for nursing staff is proposed. This study is 

among the few that have tested empirically an implementation 

framework in the developing countries settings, and provides 

helpful guidelines for hospital managers in planning HIs 

implementation in such countries. 
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1. INTRODUCTION 
Information systems (IS) are used by organizations to store, 

filter and process data (Wikipedia). Hospitals are investing a 

large amount of money on HIS to get benefits from these 

systems. Since large investments are made in IT, the 

organizations are interested in knowing the success of these 

systems and want to find out the impact of these systems on 

them as well as on individuals.[1] The effectiveness of these 

systems depends upon many factors like organizational, 

environmental and people who use them [2]. It is not easy to 

evaluate the success of information systems so measuring IS 

success is of utmost importance. It is a multidimensional 

concept that can be evaluated at various levels [3]. 

Malik and Khan [4] have suggested that for leading successful 

implementation of IS in any organization there must be some 

change process. They have explained that the developing 

countries are facing problems to get benefits of IS. Overall, 

the success rate of HIS implementation is very low in 

developing countries [5-6]. There are scarce examples on 

successful implementation of HIS in developing countries as 
compared to developed countries. The studies from the 

developed countries can’t be utilized as guideline for the 

implementation process in developing countries because in 

both, the working culture and circumstances are different. 

Therefore a new model is designed to provide a new HIS 

implementation framework which may include the cultural 

characteristics of each individual hospital and could hopefully 

be successfully implemented in the health organizations of the 

region.  

2. REVIEW OF LITERATURE 

2.1 HIS 
Hospital Information System (HIS) is considered as an 

important factor in health care sector for managing the 

administrative, financial and clinical aspects of a hospital. A 

large number of hospitals from both developing and 

developed countries are adopting hospital information system 

to bring efficiency in their current system [7]. 

During the last few decades health care managers have tried to 

maximize hospitals’ productivity, without reducing the quality 

of health care services provided to the patients [8-10].  

Recent literature suggests that the adoption of Health 

information system in hospitals can improve information and 

service integration, communication, and coordination among 

clinicians [11-14], health care quality and safety [15], reduce 

costs [16], control resource allocation, increase service 

efficiency and productivity, and enhance service availability, 

quality, and satisfaction for patients and health care providers 

[17-19]. HIS may also improve health care quality through the 

use of standardized clinical pathways; e-prescribing systems, 

which would detect drug interactions; and better and more 

complete documentation of care [14]. These improved 

processes are expected to lead to significant reductions in 

medical errors [20-21]. The automated access of physicians to 

patient laboratory and other diagnostic results may reduce lost 

orders and errors due to illegible handwriting, and minimize 

duplicate orders [22], thus improving health care quality 

outcomes and efficiency [23]. Patient satisfaction as an 

outcome indicator of health care delivery has been widely 

accepted as a significant indicator for measuring quality of 

health care and as a critical component in performance 

improvement and clinical effectiveness [11, 24-25]. 
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The ability of hospitals to effectively utilize the required 

information systems is of the greatest concern. Hospitals 

implemented HISs to improve the efficiency and effectiveness 

of their healthcare professionals [26], as well as to meet 

requirements for high-quality patient care. HIS tries to bring 

together the clinical and administrative functions of a hospital. 

This system has become an essential tool in many healthcare 

systems, used in acquiring, processing and managing the 

patient’s abundant and complex information during their stay 

in the hospital, or even for outpatient visits, and it supports all 

the practical, tactical and strategic hospital activities [27]. 

2.2 HIS and the nursing staff. 
In the field of nursing, as the amount and nature of the 

information necessary has become more complex, HISs have 

been introduced to support nurses’ daily activities [28]. Using 

HIS in the daily activities of nursing has become a 

prerequisite. However, the use of an HIS can be quite diverse 

in these activities. For instance, practicing nurses, who work 

in the front-line of care and handle a large portion of the 

patient information, use an HIS more than ward managers or 

nursing directors who are involved in nursing management.  

HISs are gradually being integrated more efficiently into 

nursing care, and they offer important benefits to healthcare, 

including the possibility of real time access, with the 

exchange and receiving of clinical data. Generally, 

information processing in a hospital is affected by HISs [28]. 

The effect has been to improve clinical documentation and to 

reduce the duplication of care services, thereby improving the 

quality of patient care and enhancing decision making [29]. 

Although the improvement of clinical documentation supports 

the process of nursing care, and helps hospitals to improve the 

efficiency of the healthcare facilities, the most challenging 

issue in the context of nursing care is the effect of using HISs 

on the time available for patient care [30-31]. Use of HISs 

creates an opportunity for nurses to reduce their daily time 

requirement for all the activities involved in manually creating 

medical records, such as vital signs, laboratory results and 

ordering prescriptions [30], charting times, as well as nursing 

overtime. Thus, nursing care delivery is facilitated as more 

time can be allocated to direct patient care [32]. In addition, 

the use of HIS enables nurses to record data quickly, and to 

represent nursing interventions with little effort and high 

quality [33]. HIS has the potential to facilitate nursing care 

delivery by the reduction of documentation time, increasing 

the time available for patient care tasks and patient assessment 

[32]. Thus, the time saved on documentation can be utilized 

by nurses in their care and assessment, thereby the whole 

patient care process, involving planning, coordination and 

organizing of nursing care, can be improved [34]. 

Since the nursing process embraces recognition of patient’s 

requirements, the responses of nurses and their nursing 

actions require ready access to timely, up to date, complete 

and relevant information [35] if they are to get a complete 

picture of their patients’ conditions, thereby enabling them to 

follow all the steps of the nursing process. If quality nursing 

care is to be provided it is essential that this requirement is 

met. It must be remembered that in practice nurses deal with 

huge volumes of patients’ information during a shift, and 

nursing care has become an information intensive area; HIS 

has increasingly become an appropriate tool for the addressing 

of nurses’ needs in processing patient information [36]. 

Nurses can better appreciate the advantages of technology if 

they accept and integrate these technologies into their daily 

work [37]. Hence, the involvement of nurses in the use of HIS 

is the most important factor affecting its use, and acceptance of 

IT is a constant issue [38]. Acceptance of HIS by the largest 

element within the healthcare system [39] would allow 

healthcare organizations to significantly enhance the delivery of 

care.  

Despite the advantages of utilizing HISs in nursing care, and 

their contribution to nursing structures and care processes, the 

troubling issue of HIS underutilization continues. Low 

utilization of installed systems has been identified as a major 

problem in implementing IT [40-41]. Unfortunately, nurses 

have been unwilling to apply technology to healthcare 

delivery [42], although they generally have a positive attitude 

toward computers [43-44]. 

3. MATERIAL AND METHODS 
Several steps were taken to develop this proposed HIS 

implementation success model. 

3.1 Literature review 
A thorough literature review was performed to find out the most 

popular technology acceptance theories and information system 

(IS) success models. Six prominent intention-based theories 

were identified which included: The Theory of Reasoned 

Action (TRA) [45], Technology Acceptance Models (TAM) 

[46] and TAM2 [47], Theory of Planned Behavior (TPB) [48], 

Combined TAM and TPB (C-TAM-TPM) [49] and the Unified 

Theory of Acceptance and Use of Technology (UTAUT) [47]. 

The common factor among these theories is to explain the 

behavioral usage of information technology [50]. 

Of the success models presented in the literature, the updated 

DeLone and McLean’s [3] IS success model (Figure 1) 

appeared to be the most popular and frequently-cited one. 

This model is helpful to formulate and build up the success 

model as well.  

 
Figure 1: The DeLone and McLean Updated IS success 

model (adopted from DeLone and McLean, 2003) 

3.2 Critical success model 
Since to ensure continuous successful implementation, the 

understanding and determination of important critical success 

factors and elements are essential, the literature was reviewed 

specifically in this regard too. The most common 

implemented constructs and measures were extracted and 

were used to make the questionnaire for the interview with the 

expert panel. 

3.3 The expert panel 
To find out an appropriate expert panel for interview, the 

available literature and journal articles about successful HIS 

implementation were gathered and the emails of their main 

authors (first and/or corresponding) were collected and used for 

the subsequent electronic contact. As such one hundred authors 
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from all-over the world were collected and considered to be 

expert panel in this research. 

3.4 The instrument 
The questionnaire consisting of ten main constructs and 

multiple relevant measures was electronically mailed to all of 

the one hundred authorities with a letter describing the purpose 

of the investigation and asking their kind participation and 

prompt answer. The questionnaire was designed to get the 

viewpoints of experts regarding the major constructs affecting 

the success of HIS implementation. A Likert scale was used 

(Table 1). Experts were asked to score each item from 1 to 7 

based on their perception regarding the significance of any 

particular parameter. A score of “0” was considered as “no 

answer”.  

Table 1: Showing the 7-point Likert response scale for 

assessment of the expert views on the effectiveness of the 

constructs and their measures on the successful HIS 

implementation 
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3.5 The content validity index 
The content validity index for scales (S-CVI) [51] was used to 

assess the experts’ responses regarding the relevance of each 

item (measure) with the appropriate construct being evaluated. 

As stated by Polit and Beck [52], content validity index can be 

defined as “… the degree to which an instrument has an 

appropriate sample of items for the construct being 

measured”. Actually content validity is concerned with the 

degree to which a group of items, taken together, constitute an 

adequate operational definition of a given construct. A S-

CVI≥0.8 was considered acceptable [53]. 

4. RESULTS  
Overall 21 experts responded back via email. Of the 10 

constructs, 9 were approved and 1, the social influence, was 

rejected (Table 2). But the newly added constructs, the 

information culture, the organization culture as well as trust 

and user quality were strongly selected (Table 2). 

Figure 2 shows the graphic demonstration of the expert's 

responses regarding the information quality construct.  

Putting all available selected and validated constructs, 

dimensions and parameters the following HIS success model 

was proposed (Figure 3).  

 

 

 

Figure 2: Showing the maximum, minimum and average scores of measures regarding the information quality construct 

Table 2:  The scale content validity index (S-CVI) of the ten constructs used for the proposed HIS success model 

Construct  S-CVI/AVE Accepted Rejected 

User Quality 0.80 √  

System Quality 0.96 √  

Information Quality 0.94 √  

Service Quality 0.89 √  
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Intention to use/ Use 0.92 √  

Trust 1.00 √  

Social influence 0.77  √ 

Culture (information and 

organization) 
0.83 √  

User satisfaction 0.88 √  

Net Benefit 0.88 √  

 

Figure 3: showing the newly proposed HIS implementation success model 

5. DISCUSSION  
A new HIS implementation success model basically derived 

from the constructs and success items selected and approved 

by a group of 21 experts. The DeLone and McLean’s IS 

success model constitute the major body and framework of 

new model. 

Since the DeLone and McLean’s model can provide a good 

framework to identify and develop different measures for 

several important dimensions, it could also be used in the field 

of human-centered technology to understand different aspects 

of IS success. Both the original and updated models have been 

based on literature reviews and many researchers have tried to 

validate, use and develop these models further. However, 

instead of having ready-to-use measures, there is a lot of work 

to be done when modifying the model for own purposes, and 

this is what has been done in the present work too. 

Health care systems are investing a large amount of money on 

HIS and are interested in knowing the success or failure of 

these systems. Therefore, the benefits of the HISs require 

frequent and rigorous evaluation. It is said that organizational 

and social issues are the main components of such a system 

[54]. The more technology, human and organization fit with 

each other, the greater would be the productivity of HIS. Most 

existing evaluation studies of HIS focus on technical issues or 

clinical processes, which do not explain why HIS works well 

or poorly with a specific user in a specific setting [55]. Hence 

it becomes important as well as necessary to develop and 

present various IS success models.  

Baus [56] explains that in some cases the organizational 

nature of HIS implementation is more important than its 

technical components. HIS can modify the working 

relationships between the people working in the hospital and 
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it has positive effect on the ways in which hospital staff work 

together provide health care, and carry out their daily work 

practices. According to Wager et al. [57] the impact on the 

organizational structure must be understood before the 

successful implementation of HIS. 

Since the HIS assists healthcare providers to streamline the 

flow of patients’ information and its accessibility, the 

significance of the HIS in providing high quality patient care 

has grown [58]. Therefore, implementation of HIS becomes 

fundamentally essential in meeting associated diagnostic, 

treatment and administration requirements, and thereby in 

delivering better patient care and support to clinical decision 

making [59]. The HIS has clearly led to a change in the 

process of care delivery, and has helped to improve the 

quality and safety of care [29, 58, 60-62]. However, compared 

to other technologies in the healthcare domain, the acceptance 

level of HIS is still low [63-64].  

An IS may fail or it can be successfully implemented in any 

environment. In both developing and developed countries, the 

research contains success and failure issues [65]. Human and 

financial barriers have been found to be two major categories 

of barriers challenging in the way of successful HIS 

implementation in the developing countries [66].  

Other than selecting a research [67] topic and an appropriate 

research design, research method is considered to be another 

major component since it specifies the forms of data 

collection, analysis and interpretation [67]. The forms of data 

collection are questionnaires, interviews and observations. 

The choice of methods is largely governed by the purpose of 

the study, time constraints, available budget and resources, so 

that the method’s bias can be addressed [68-69]. 

According to Ridder [70], data collection for qualitative 

research include many ways like reviewing documents, 

archival records, interviews, direct observation and participant 

observation. Interviews are used to get deep understanding of 

participant’s views and ideas regarding the research questions. 

As Creswell [67] stated, by conducting interviews, most 

relevant and accurate data could be collected for research 

purposes. Interviews can be conducted as face to face 

interaction, online interaction, email interaction, or phone 

interaction. 

As the number of the critical success factors and measures to 

develop the proposed success model as well as the number of 

the experts were too many, the electronic mail method was 

used since it needed only a one time set up, and was much 

cheaper and faster than other data collection methods.  

6. CONCLUSION   
Here a new HIS implementation success model has been 

proposed for the nursing staffs of hospitals in the developing 

countries. It is clear that because of cultural and economical 

differences the model from developed countries can’t be 

utilized as proper guidelines for HIS implementation in 

developing countries. Therefore, it is hoped that this model 

would help the successful implementation of HIS in the health 

care organizations of the region.  
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