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Abstract 
This research aimed to investigate the effect of health information systems (HIS) and other 
factors related to work-related conditions on patient identification. The empirical data was 
collected from employees in New Mazloum Hospital at North Region. The results revealed the 
correlation between HIS and its KPIs and the effect of other factors on patient identification. 
Other factors include workload, nurse fatigue, culture of patient safety, and lack of 
implementation of patient identification policy. This paper provides evidence from the 
Lebanese hospital and paves the way to further studies aiming to explore the role of Information 
technologies through adopting HIS in the work performance and patient satisfaction. Improved 
care for patients helps achieve health equality, enhance healthcare delivery performance, 
patient safety, and decrease medical errors. 
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1. Introduction 
 
Information technology in healthcare has been described as “the application of information 
processing involving both computer hardware and software for the collection, retrieval, sharing 
and use of healthcare information” (Brailer and Thompson, 2004); the purpose of Health IT is 
to give patients better care and to help achieve equity in health. Some of these results are 
triggered by the introduction of the Electronic Health Records One of the main objectives of 
Electronic Health Records is to encourage consistency, reliability and quality of healthcare. 
Additionally, these programs have demonstrated a capacity to minimize medical errors and 
enhance patient safety, reduce adverse drug reactions, and strengthen compliance with practice 
guidelines, such as ease of access to patient data, testing support, and greater completeness and 
documentation comprehensiveness (Bowman, 2013). 



In 2000, the study "To err is human" by the Institute of Medicine (IOM) called for the 
development and testing of new technologies to minimize medical error, and the subsequent 
2001 report "crossing the chiasm of quality" called for the use of information technology as a 
crucial first step in improving and evolving the healthcare system to achieve better and safer 
treatment. 
Health information technology includes multiple tools ranging from simple charting to more 
sophisticated decision support and medical technology integration. Health Information 
Technologies increase the value of health care delivery, improve patient safety, reduce medical 
errors and strengthen patient-to-health care provider engagement. A health information system 
corresponds to a data management system for the healthcare. It includes systems that capture, 
store, maintain and distribute electronic medical records of a patient, organizational 
management of a hospital or a decision-making system that supports health care policy. 
HIS enables to move from paper-based to computer-based data processing, while using the 
data for planning and research, as well as to involve patients as HIS users along with healthcare 
professionals and hospital administrations (Haux, 2006). 
In addition, health information systems also provide those systems which handle data related 
to providers' and health organizations' activities. These may be leveraged as an integrated 
initiative to improve patient outcomes, educate analysis, and influence policy making and 
decision making. Safety is a primary concern since health information systems typically access, 
process or retain large volumes of sensitive data. Health information technology involves the 
development of health information systems, which assist to collect, store, and analyse health 
data to help monitor the health of the population and the cost of health care. Then, the data 
analysis of the healthcare system can improve patient care. Hospitals are aiming to achieve the 
same efficiencies of electronic health records on a smaller scale. 
The Making Healthcare Safer Report represents an effort by the Agency for Healthcare 
Research and Quality (AHRQ) March 13, (2020) to consolidate the wealth of information 
available in the patient safety environment into an easily accessible and actionable report. The 
report's goal is to offer information to clinicians, administrators, researchers, and government 
organizations so that they can prioritize patient safety measures. While there has been a rise in 
the occurrence and recording of medical errors in Lebanon due to the failure to correctly 
identify patients, the related consequences and debates about causes, obligations and 
accountability continue to result in drug errors, transfusion errors, examination errors, wrong 
person procedures and the discharge of infants to the wrong families. One failure case can cost 
the hospital a bad reputation that could destroy its presence in the market and decrease its 
market share via customer loss of confidence. 
Fortunately, the techniques and solutions available will help to reduce the risk of patient 
misidentification by implementing a health information system (HIS) that standardizes patient 
identification approaches and spread a culture of patient safety via implementing and applying 
policies threw HIS. Healthcare information systems (HISs) are often implemented to enhance 
the quality of care and the degree to which it is patient-centered, as well as to improve the 
efficiency and safety of services. The objective of health information system is to provide 
improved care for patients and help to achieve health equality, as well as to enhance health care 
delivery performance, increase patient safety, decrease medical errors, and strengthen patient 
and health care provider engagement. 



The purpose of this paper is to explore if the health information system and other factors can 
improve patient safety outcome via a standardized patient identification approaches and shed 
the light on its advantages in problem reporting solutions. Other factors include workload, 
nurse fatigue, culture of patient safety, and lack of implementation of patient identification 
policy. In April 2018, New Mazloum Hospital has installed a complete set of Health 
Information System (Hardware and Software) in order to increase patient safety and decrease 
human errors related to misidentification and related consequences. A comparative study has 
been conducted between the old applied system and the Health Information System for 2 
consecutive years each. 
The importance of research the improvement possibilities of health care services has especially 
increased due to the pandemic Covid-19 that also accelerated digitalization in organization and 
caused demand for technological skills from employees (Anghelache et al., 2022; Palazzo et 
al., 2022; Gigauri et al., 2022).  
This research contributes to enhance patient safety as implementing a healthcare information 
system can reduce the misidentification and its related consequences. At the practical level, it 
this research will have a significant importance in health care sector, as it helps employees to 
correctly identify, use, understand, and manage critical data collected from patients, leading to 
high level of performance, and ultimately gaining a competitive advantage against competitors 
in healthcare sector. 
 
 
2. Literature Review  
  
Patient safety is a priority of health care. Increasing point in the treatment cycle involves a 
degree of inherent uncertainty. Adverse events can be the consequence of practical problems, 
goods, processes, or structures. Improvements in patient safety involve a comprehensive 
system-wide initiative, involving a wide range of performance enhancement steps, 
environmental safety and risk management, including infection control, safe use of 
medications, and safety of facilities, safe clinical practice and health care environment. 
Following the Institute of Medicine study “To Err is Human: Creating a Safer Health System” 
(2000), patient safety in healthcare organizations has gained much attention. The researchers 
state that if there is a safety culture in which adverse events can be reported without blaming 
people, they have the opportunity to learn from their mistakes, and improvements can be made 
to prevent future human and system errors, thereby promoting patient safety (Institute of 
Medicine, 2000).  
Despite the widespread use of Health Information Systems (HIS), having accurate, reliable, 
and consistent patient information remains a major challenge in healthcare (Fernandes and 
O'Connor, 2015). The fundamental problem appears to be a lack of reliable patient information, 
related care programs, disease classification, and treatment planning data. While the impact on 
HIS efficacy and patient medical security is clear, there are significant implications for 
healthcare administration and policy-making. 
Erroneous patient records are caused by a variety of factors (Sopan et al. 2014). The authors 
previously touched on a number of factors they considered to be among the most significant 
and hardest to address (Memon et al., 2017) (. For example, incompatibility of healthcare 



standards, inconsistent implementation of HIS, episodic HIS unavailability resulting to data 
duplication and inconsistency, lack of effective data input and validation, patients spoofing or 
hiding information from the system for various reasons, and so on. Lack of appropriate data 
management practice causes medical errors (Adane et al., 2019).   
The efficient linkage of patient health records inside places of medical care and across the 
healthcare ecosystem to support care delivery, data interchange, analytics, and important 
business and clinical procedures requires accurate patient identification (AHIMA Work Group, 
2014). As health information exchange has grown over the last decade, with the healthcare 
industry aiming to decrease costs, improve interoperability, and shift to a patient-centric care 
delivery paradigm, these aims have become more important (AHIMA Work Group, 2014). A 
patient-centric health system and processes require strong information governance that 
addresses patient identity integrity and precise patient matching. Organizations should manage 
patient identification systems as an ongoing process, from front-end data capture to back-end 
quality control (AHIMA Work Group, 2014). 
 
Researchers use a conceptual-analytical method to explain how the significant 'ileitis' might be 
constructed and developed into a long-term HIS architectural solution, building on earlier work 
and findings from literature on use cases and case studies (Chen, 2013). This is then taken a 
step further by offering a healthcare architecture evaluation framework that may be used to 
support long-term strategic decision making, i.e. from within the evolving HIS.  
Reports on health information technology in recent years have shown a growing interest in 
health as an instrument of governance (Alolayyan et al., 2020). The health information 
infrastructure offers accurate knowledge for the implementation of policies and systems 
(Detmer, 2003). Which uses predictive indicators to forecast health outcomes, and appreciates 
the framework of health care (Alolayyan et al., 2020); Soyiri and Reidpath, 2013).  Health 
information technology can be defined as the use of information processing including computer 
hardware and custody software, retrieval, division, and use of health care information, records, 
and experience for connection and solution arrival (Thompson and Brailer, 2004; Yen et al., 
2017).  
Information technology is seen as a possible perfect solution for health-care organizations to 
handle pressure to improve services in the face of increased demand. However, implementing 
and reviewing health information systems are riddled by challenges, and flaws and delays in 
implementing them are rife (Sligo et al., 2017). To be effective, HIS implementation is complex 
and relies on organizational, financial, technical, and human factors (Sligo et al., 2017). 
Reflective, complex, multidimensional assessment is also needed to provide continuous input 
to ensure success (Cresswell et al., 2013). 
Health information technology includes electronic health records, personal health records, 
clinical decision support tools, telemedicine, health information technology also includes 
Internet use, including the Internet, for data and knowledge sharing (Alotaibi and Federico, 
2017). Nowadays, technological developments are augmented by providing healthcare services 
on the mobile platform with the efficiency, accessibility and the ability to perform decision-
making and diagnostic process tasks (Khan and Alotaibi, 2020; Sodhro et al., 2019; Nah and 
Siau, 2005; Sarker, 2003). The delivery of healthcare services on the mobile platform is 



considered a positive technological development and gained significance in the context of 
Health Information Systems (Xiong and Zuo, 2022; Seebregts et a., 2018). With the 
advancement of computers and information technology, the importance of health information 
systems becomes a significant issue (Jen et al., 2022), especially it is in the interest of 
physicians, patients, governments, and decision-makers with budgetary health information 
systems (Mutale et al., 2013). Furthermore, healthcare data mining can help managers make 
strategic decisions by searching out and predicting future trends (Kolling et al., 2021). Health 
information technology is seen as a vehicle for improving healthcare efficiency and quality 
(Kaplan, 2020). Health facilities are making investments in hospital information systems in 
modern age of information technology, which aims to enhance efficiency of healthcare (Chen 
et al., 2020; Chang et al., 2015). Hospital information system affects decreasing medical errors, 
increasing efficiency, increasing cost effectiveness, taking prompt decisions, and improving 
the quality of health care services (Teshnizi et al., 2020; Markazi-Moghaddam et al., 2019). 
Therefore, the main objective is to reduce manual processes to improve the organizational 
performance in terms of delivering fast and efficient health services (Shahzad et al., 2021; Al 
Athmay, and Fantazy, 2022). Also, geographic information system technology is used for 
epidemiological aspects of public health practice, organizing activities, and research (Smith 
and Mennis, 2020). 
Health Information System defined as an interdisciplinary field which involve information 
systems, computer science and health services (Eysenbach and Diepgen, 2001). On the other 
side, Mitchell (1999) defined health informatics as a supporting healthcare practice, which is 
the combination of electronic and digital processes. At the time of early developments in health 
technologies in health and medicine, it was started with improvement in utilities and tools being 
used in health services. In this context, Reichertz (2006) explained technological developments 
in hospitals emphasizing the social side of technology. However, it was noticed that technology 
is required to be learned as Haux (2006) outlined. Haux (2006) elaborated Reichertz’s study 
by increasing use and evaluation of health technologies and emphasized the need of education 
and research on HIS.  
Furthermore, Berg (2001) argued the success in health information systems not limited to 
specific criteria but depended on implementation itself with inclusion of all parameters as 
systems and users.  
 
In all healthcare settings, Big Data has immense potential to bring value. Organizations may 
use Big Data solutions to tailor care, engage patients, minimize unpredictability and costs, and 
improve quality (Khanra et al., 2020). Organizations can use analytics to better understand the 
clinical and operational conditions of their organization based on historical and current trends, 
and anticipate what might happen in the future with a high level of dependability after Big Data 
is managed and connected (Kamble et al., 2018).  
 
Key components of a health information system  
Health Information Systems consist of six key components (Ahmadi et al., 2014): 

1) Resources the legislative, regulatory, and planning frameworks required for system 
functionality. This includes personnel, financing, logistics support, information and 



communications technology (ICT), and mechanisms for coordinating both within 
and between the six components. 

2) Indicators – a complete set of indicators and relevant targets, including inputs, 
outputs, and outcomes, determinants of health, and health status indicators. 

3) Data sources – including both population-based and institution-based data sources. 
4) Data management – collection and storage, QA, processing and flow, and 

compilation and analysis. 
5) Information products – data which has been analysed and presented as actionable 

information. 
6) Dissemination and use – the process of making data available to decision-makers 

and facilitating the use of that information (Ahmadi et al., 2014). 
 

Most false identifications are errors often arising from suggestive police recognition 
procedures that are required. The healthcare sector relies on patient identification such as 
(ECRI Institute, 2016): 

a. Name. 
b. Assigned identification number (e.g., medical record number) 
c. Date of birth. 
d. Phone number. 
e. Social security number. 
f. Address. 
g. Photo. 

 
Benefits of health information systems  
The healthcare industry depends on a vast amount of data to make patient care decisions, 
facilitate service delivery and manage the many complicated administrative tasks behind the 
scenes. Health information systems are valuable tools which help clinicians and administrative 
staff to ensure end-to-end seamless patient experience. According to Michel-Verkerke and 
Hoogeboom (2013), certain advantages include: 

• Task support satisfaction - As the degree to which the end-user believes that the 
information system helps in accomplishing his tasks. 

• Interface satisfaction- Defined as “a measure of the human-machine interface in terms 
of presentation, format and information processing efficiency” 

• Compatibility- Refers to the degree to which the use of IT is perceived by a healthcare 
professional to be consistent with their practice style or preference. 

• Collaboration - Defined as the degree to which the information system supports cross-
functional or cross-organizational cooperation of end-users. 

• Learnability - Defined as “the ease with which new users can begin effective interaction 
and achieve maximal performance” 

• Accessibility- Refers to the extent to which user has access to the system at the time and 
location the user desires. 

• Data analytics – HIS help to gather and analyse data to manage population health and 
reduce healthcare costs. 



• Supports collaborative care – HIS facilitates the sharing of PHI between providers and 
organizations, making it possible for patients to receive coordinated care from multiple 
providers while improving care delivery and patient outcomes. 

• Cost control – By sharing information, HIS can eliminate duplicate testing and 
procedures, reduce time demands on staff (such as for sending paper copies of patient 
records), and reduce costly human errors. 

• Population health management – Aggregating patient data can help to identify patterns 
and trends, predict or prevent outbreaks, identify at-risk populations, and more. 

• Clinical decision support – Integrating a patient’s individual data and medical history 
with broader population data and research improves both diagnostics and treatment. 

 
 
Hypothesis development 
Based on the previous literatures reviewed, this study will show the importance of Health 
Information System adaptation on patient identification and its related consequences and will 
spot the light on other contributing factors that may be the reason behind the misidentification.  
H1٫1:  There is a relationship between Work load and patient misidentification 
H1٫2: There is a relationship between Nurses fatigue and patient misidentification  
H1٫3: There is a relationship between Culture of patient safety and patient misidentification  
H1٫4: There is a relationship between lack of implementation of patient identification policy and 
patient misidentification. 
H2.1: There is a relationship between Task support satisfaction and patient misidentification 
H2.2: There is a relationship between Interface satisfaction and patient misidentification 
H2.3: There is a relationship between Compatibility and patient misidentification 
H2.4: There is a relationship between Collaboration and patient misidentification 
H2.5: There is a relationship between Learnability and patient misidentification 
H2.6: There is a relationship between Accessibility and patient misidentification 
 
A comparative study has been done in New Mazloum Hospital between the old applied system 
and the Health Information System for two consecutive years to verify the improvement in 
patient identification.  
 
 
3. Data and Research Methods 
The theoretical framework was developed based on the literature review (Fig. 1). It is used to 
investigate the relationship between HIS adaptations on the patient identification and its related 
consequences as well as to test the effect of other factors on patient identification. In this study, 
there is patient identification as a unit with four factors, and in addition, there are four other 
separated factors such as Workload, Nurse fatigue, Culture of patient safety, and lack of 
implementation of patient identification policy (Thomas and Evans, 2004). Furthermore, HIS 
includes the following KPIs: Task support satisfaction, Interface satisfaction, Compatibility, 
Collaboration, Learnability, and Accessibility.  
 
 



 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

Figure 1. Theoretical Framework of the Research 
 
The main purpose of this study is to test the hypotheses in order to examine the effects of 
applying the HIS and the influence of other factors on patient identification and their 
consequences. For this reason, a comparative quantitative study method was used. Data was 
collected in New Mazloum Hospital for two consecutive years 2016 -2017 to study the old 
system, and 2018 - 2019 when the HIS was installed. The data was gathered firstly from the 
quality department followed all departments of the hospital. 
The first section of the questionnaire is made up 4 criteria related to patient misidentification, 
16 questions in a tabular form with answers based on 5-pont Likert scale ranging from Always 
(1) to Never (5) addressed to employees to rank the gravity of misidentification consequences. 
The second section is made up 6 criteria related to HIS KPIs, 22 questions in a tabular form 
with answers based on a 5-point Likert scale ranging from Does not applies (1) to Always 
applies (5) are addressed to employees to test HIS KPI’s and its impact on patient identification. 
A quantitative study in section three was used based on a survey to study the effect of other 
factors contributed to patient identification. In addition, there was a section in the questionnaire 
for collecting demographic information related to gender, educational level, marital status and 
age. The collected data was analyzed with SPSS. 
 
 
 
 
 
 

Patient identification consequences:  

1. Drug errors administration 

2. Blood transfusion errors 

3. Wrong person procedures 

4. Patients fall 

Other factors: 

1. Workload 

2. Nurse fatigue 

3.  Culture of patient safety 

4. Lack of implementation 
of patient identification policy 

 
HIS KPIs: 

1. Task support satisfaction 

2. Interface satisfaction 

3. Compatibility 

4. Collaboration 

5. Learnability 

6. Accessibility 

 



3.1. Variables and Measures  
Table 1 describes variables with definitions related to patient misidentification.   
 

Table 1. Consequences of patient misidentification with their conceptual and operational 
definitions 

Variable Conceptual definition Operational definition 

Drug errors 
administration 

“a failure in the treatment process that 
leads to, or has the potential to lead to, 
harm to the patient” (Aronson, 2009; 

Yu et al., 2005) 

Drug errors administration 
measured by using 4 statements 

on 5-point Likert scale 

Blood 
transfusion 

errors 

The transfer of blood or blood 
components from one person (the 

donor) into the bloodstream of another 
person (the recipient). 

https://www.medicinenet.com/script/m
ain/art.asp?articlekey=6882 

Blood transfusion errors 
measured by using 4 statements 

on 5-point Likert scale 

Wrong person 
procedures 

Wrong surgery, wrong results, wrong 
diagnosis which encompasses 
a medical act performed on 

the wrong patient or wrong side. 

Wrong person procedures will 
be measured by using 4 

statements on 5-point Likert 
scale 

Patients fall 
 

“A fall is defined within the adverse 
event reporting system as a sudden 

unexpected descent from a standing, 
sitting, or horizontal position, 

including slipping from a chair to the 
floor, a patient found on the floor, and 
an assisted fall.” (Hitcho et al., 2004) 

Patients fall measured by using 
3 statements on 5-point Likert 

scale 

 
Table 2 describes variables measuring other factors that may influence health care services 
providing to a patient with the conceptual and operational definitions.  
 

Table 2. Other factors affecting health care service 
Variable Conceptual definition Operational definition 

Workload 

Nursing workload definitely affects the time that 
a nurse can allot to various tasks. Under a heavy 
workload, nurses may not have sufficient time to 

perform tasks that can have a direct effect on 
patient safety (Carayon, 2016; Carayon and 

Gurses, 2008). 

Workload measured by using 
5 statements on 5-point Likert 

scale 

Nurse fatigue 
Fatigue is defined as “physical and/or 

mental exhaustion that can be triggered by 
stress, medication, overwork or mental and 

Nurses fatigue measured by 
using 5 statements on 5-point 

Likert scale 



physical illness or disease” (Medical Dictionary, 
n.d.) 

Culture 
of patient safety 

Culture of Patient Safety is “a component of 
organizational culture, includes the shared 

beliefs, attitudes, values, norms and behavioural 
characteristics of employees, which influences 

staff member attitudes and behaviours in relation 
to their organization's ongoing patient 

safety performance” (Elmontsri et al., 2017; 
Fleming and Wentzell, 2008). 

Culture of Patient Safety 
measured by using 4 

statements on 5-point Likert 
scale 

Lack of 
implementation 

of patient 
identification policy 

“An approach to 
avoiding patient misidentification for the 

prevention of medical errors, which include 
errors in medication, transfusion, and testing, as 

well as wrong-person procedures and the 
discharge of infants to the wrong family” 

(Labcompare.com, 2013). 

Lack of Implementation 
of Patient 

Identification Policy 
measured by using 8 

statements on 5-point Likert 
scale 

 
Table 3 describes variables related to HIS KPIs that influence patient identification with their 
conceptual and operational definitions. 
 

Table 3. HIS KPIs 
Variable Conceptual definition Operational definition 

Task support 
satisfaction 

Defined as the degree to which the end-user 
believes that the information system helps in 
accomplishing his tasks (Michel-Verkerke and 
Hoogeboom, 2013). 

Task support satisfaction 
measured by using 5 statements 
on 5-point Likert scale 

Interface 
satisfaction 

Defined as “a measure of the human-machine 
interface in terms of presentation, format and 
information processing efficiency” (Michel-
Verkerke and Hoogeboom, 2013). 

Interface satisfaction measured by 
using 4 statements on 5-point 
Likert scale 

Compatibility Refers to the degree to which the use of IT is 
perceived by a healthcare professional to be 
consistent with their practice style or preference 
(Michel-Verkerke and Hoogeboom, 2013). 

Compatibility measured by using 
4 statements on 5-point Likert 
scale 

Collaboration Defined as the degree to which the information 
system supports cross-functional or cross-
organizational cooperation of end-users (Michel-
Verkerke and Hoogeboom, 2013). 

Collaboration measured by using 
3 statements on 5-point Likert 
scale 

Learnability Defined as “the ease with which new users can 
begin effective interaction and achieve maximal 
performance” (Michel-Verkerke and Hoogeboom, 
2013). 

Learnability measured by using 3 
statements on 5-point Likert scale 

Accessibility Refers to the extent to which user has access to the 
system at the time and location the user desires 
(Michel-Verkerke and Hoogeboom, 2013).  

Accessibility measured by using 3 
statements on 5-point Likert scale 



 
 
3.2. Sample Description 
109 employees of New Mazloum Hospital answered the questionnaire in order to collect the 
data concerning other contributing factors for misidentification and their opinion regarding the 
health information system benefits. In addition, more than 200 responses of incident and 
accident sheets for misidentification were collected from the quality department in New 
Mazloum Hospital for the period extended from 2016 to 2019 included.  
 
4. Research Results  
Data analysis was performed through SPSS including descriptive statistics, a reliability test 
using Cronbach’s alpha, linear multiple regressions, and correlation. 
According to the data collected from the quality department regarding the patient 
misidentification consequences, numbers and percentage reveal that there is an improvement 
in patient identification by (35.4%) for the last two years that could be the result of 
implementation of HIS or other factors effect’s (Table 4. and Fig. 2). 
 

Table 4. Comparative study between the old system (2016-2017) and HIS (2018-2019) 
 

Patient misidentification 
consequences 2016-2017 (OLD) 2018-2019 (NEW) % 
Drug errors administration 31 14 54.8% 
Blood transfusion errors 2 0 100.0% 
Wrong person procedures 129 95 26.4% 
Patients fall 61 35 42.6% 
Total 223 144 35.4% 

 

 
Figure 2. Data comparison between the old system and HIS 



 
Cronbach's alpha is the most common measure of internal consistency ("reliability") between 
items in a scale. Reliability includes the stability and consistency of measures. The reliability 
of a measure indicates the extent to which this measure is free of error. Thus, Cronbach’s alpha 
was calculated for each item (Table 5). According to Bryman (2008), Cronbach’s alpha 
coefficient should be greater than 0,5 in order to be acceptable. As shown in Table 5, 
Cronbach’s alpha values are 0.812 and above demonstrating that the reliability between items 
is consistent. 
 

Table 5. Cronbach’s alpha coefficient of HIS KPI’s variables 
Item-Total Statistics 
 Number of items Cronbach's Alpha if Item Deleted 
Task support satisfaction 5 .900 
Interface satisfaction 4 .844 
Compatibility 4 .846 
Collaboration 3 .835 
Learnability 3 .812 
Accessibility 3 .860 

 
Cronbach’s alpha values shown in Table 6 are 0.682 and above representing that the reliability 
test between items is consistent. 
 

Table 6. Cronbach’s alpha coefficient of other factors variables 
Item-Total Statistics 
 Number of items Cronbach's Alpha if Item Deleted 
Work load 5 .711 
Nurses fatigue 5 .876 
Culture of patient safety 4 .682 
Lack of implementation of 
patient identification policy 8 .688 

 
Descriptive statistics test was conducted to determine the frequency distribution of the 
respondents concerning the demographic factors: gender, age, marital status, educational level 
(Table 7). 

Table 7. Demographic factor analysis of respondents 
Demographic Frequency Percentage Cumulative percentage 

Gender Female 83 76.1 100.0 
Male 26 23.9 23.9 

Age 

20-29 37 33.94 33.94 
30-39 46 42.20 76.15 
40-49 21 19.27 95.41 
50 0r over 5 4.59 100.00 

Marital status Single 64 58.72 58.72 
Married 45 41.28 100.00 

Educational level less than high school 1 0.92 33.94 



High school diploma or 
equivalent 21 19.27 76.15 

Bachelor's Degree 52 47.71 95.41 
Master's Degree 35 32.11 100.00 

Schedule 
8 Hours 49 44.44 44.44 
12 Hours 60 55.56 100.00 

Department 

ER 9 7.32 18.70 
Medical Imaging 5 4.07 22.76 
Administrative 8 6.50 29.27 
External Clinics 2 1.63 30.89 
Cath Lab 4 3.25 34.15 
Surgery 16 13.01 47.15 
Pre-Op 13 10.57 57.72 
OR 5 4.07 61.79 
MED I 10 8.13 69.92 
MED II 10 8.13 78.05 
Cardio 13 10.57 88.62 
Lab 14 11.38 100.00 

 
From 109 employees completed the questionnaire, the majority of respondents are female 
(76.1%), and they are mostly aging between twenty and thirty-nine (33.94%- 42.2 %). They 
are single (58.72%), and holding bachelor degree (47.71%) with a work schedule for 12 hours 
(55.56%). 
22 questions examined HIS KPIs, responses of which ranges between the ranking 2-Disagree 
and 5- Strongly agree (Table 8), the majority of factor’s mean did not reach 4-Agree implying 
that employees need more training on HIS modules in order to manage their work correctly. 
 

Table 8. HIS KPI’S descriptive statistics 
 N Range Minimum Maximum Mean Std. Deviation Variance 
Task support 
satisfaction 109 2.0 3.0 5.0 3.936 .2814 .079 

Interface satisfaction 109 2.0 3.0 5.0 3.853 .3807 .145 
Compatibility 109 2.0 3.0 5.0 3.771 .4437 .197 
Collaboration 109 2.0 3.0 5.0 3.651 .4977 .248 
Learnability 109 2.0 3.0 5.0 3.761 .4493 .202 
Accessibility 109 2.0 3.0 5.0 3.853 .3807 .145 
Valid N (list wise) 109       
 
Twenty-two questions were asked to evaluate an effect of other factors (Workload, Nurses 
fatigue, Culture of patient safety, Lack of implementation of patient identification policy) from 
employee perspective (Table 9). The results showed that answers were between the ranking 2- 
rarely and ranking 5-always, the mean value for all factors is near to ranking 4-most of the 
time, which means that nurses number is insufficient, management and HR must put some 
efforts to attract and hire more professional and qualified nurses to reduce other factors’ 
negative consequences. 

 



Table 9. Other factors descriptive analysis 

 N Range Minimum Maximum Mean 
Std. 
Deviation Variance 

Work load 109 2.0 3.0 5.0 3.844 .3891 .151 
Nurses fatigue 109 2.0 3.0 5.0 3.358 .5004 .250 
Culture of patient 
safety 109 3.0 2.0 5.0 3.688 .5392 .291 

Lack of 
implementation of 
patient identification 
policy 

109 2.0 3.0 5.0 3.706 .4773 .228 

Valid N (list wise) 109       
 
The p-value for the correlation between HIS KPI’S and other factors effects is .012 
demonstrating a strong evidence to believe that HIS KPIS is linearly correlated to Other 
Factors evaluation. The significant Pearson correlation coefficient value of 0.307 appears to 
be a strong positive correlation between the two variables (Table 10). 
 

Table 10. Correlations between HIS KPIS and Other Factors effects 

 HIS KPIS Other Factors effects 
HIS KPIS Pearson Correlation 1 .307** 

Sig. (2-tailed)  .012 
N 109 109 

Other factors effects Pearson Correlation .307** 1 
Sig. (2-tailed) .012  
N 109 109 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
Multiple regression analysis is used to test the hypotheses and determine the relation between 
the dependent variable and multiple independent variables (Table 11). 
The general equation is the following: Y=a+b1.x1+b2.x2+b3.x3+b4.x4+b5.x5 

Y is the dependent variable. 
A is the constant, it is the amount of Y when X=0 
Bn is the slope which can be positive or negative. 
Xn is the dependent variable. 
 

Table 11. Multiple regressions: Misidentification consequences and other factors effects 
Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate 

1 .565a .319 .293 .45151 
a. Predictors: (Constant), Lack of implementation of patient identification policy, Nurses fatigue, 
Workload, Culture of patient safety 
b. Dependent Variable: Misidentification 
 



According to table 11, R value =0.565, R square=0.319 and adjusted R square=0.293. R square 
shows that 31.9% of misidentification can be explained by other factors components. This 
means that 68.1% of the variation in the dependent variable is explained by other variables. 
 
Furthermore, ANOVA shows that the effect is statistically significant (Table 12). F=12.184 
and the significant value is 0.000 (p < 0.05), therefore, the model as a whole is significant. 
 

Table 12. ANOVA 
ANOVAa 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 9.936 4 2.484 12.184 .000b 

Residual 21.202 104 .204   
Total 31.138 108    

a. Dependent Variable: Misidentification 
b. Predictors: (Constant), Lack of implementation of patient identification policy, Nurses fatigue, 
Work load, Culture of patient safety 

 
Coefficients showing the higher beta are the most influencing variables in the model. The 
results show that Nurses fatigue is the most important independent variable having the higher 
beta = 0.451, while lack of implementation of patient identification policy is the second most 
important variable influencing misidentification with beta = 0. 239 (Table 13). The third factor 
is culture of patient safety with beta = 0.093 with less importance than the second factor. The 
fourth factor workload with beta = -0.438 is the least importance in the equation which 
means that every 1-unit increase in workload variable, the misidentification variable will 
decrease by the beta coefficient value. 
By comparing the significant level of the four variables to 5%, all variables have a significant 
level lower than 5%.  
 

Table 13. Coefficients 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95.0% Confidence 
Interval for B 

 

B Std. Error Beta 
Lower 
Bound 

Upper 
Bound 

 

1 (Constant) 2.304 .443  5.201 .000 1.425 3.182  
Work load -.438 .088 -.453 -4.957 .000 -.613 -.263  

Nurses fatigue .451 .153 .435 2.942 .004 .147 .754  

Culture of patient safety .093 .134 .101 .694 .009 -.173 .359  

Lack of 
implementation of 
patient identification 
policy 

.239 .093 .222 2.580 .011 .055 .422 

 

a. Dependent Variable: misidentification 
 
Three regression coefficients are positive and statistically significant. 



Misidentification = 2.304 – 0.438(work load) +0.451(nurse fatigue) + 0.093 (culture of patient 
safety) +0.239(lack of implementation of patient identification policy) +e (error) 
As shown in Table 14, R value=0.348, R square=0.121 and adjusted R square=0.069. 
R square shows that 12.1% of misidentification can be explained by HIS KPIS components. 
This means that 87.9% of the variation in the dependent variable is explained by other 
variables. 
 

Table 14. Multiple regression: Patient misidentification consequences and HIS KPIs 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate 

1 .348a .121 .069 .51802 
a. Predictors: (Constant), Accessibility, Compatibility, Interface satisfaction, Collaboration, 
Learnability, Task support satisfaction 

b. Dependent Variable: misidentification 
 
Since F=2.339 and the significant value is 0.037 (p < 0.05), the model as a whole is statistically 
significant (Table 15).  
 

Table 15. ANOVA Misidentification and HIS KPIs 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 3.766 6 .628 2.339 .037 

Residual 27.372 102 .268   
Total 31.138 108    

a. Dependent Variable: misidentification 
b. Predictors: (Constant), Accessibility, Compatibility, Interface satisfaction, Collaboration, 
Learnability, Task support satisfaction 

 
The results show that task support satisfaction is the most important independent variable 
having the higher beta = 0.884, while learnability is the second most important variable 
influencing misidentification with beta = 0. 403 (Table 16). The third factor is accessibility 
with beta = 0.224 with less importance than the second factor. The fourth factor compatibility 
with beta = 0.080 which does not have a very strong influence on misidentification. The last 2 
factors interface satisfaction and collaboration with the least importance in the equation with 
beta = -0.800 and -0.504 means that every 1-unit increase in interface satisfaction and 
collaboration variable, the outcome of misidentification will decrease by the beta coefficient 
value. 
By comparing the significant level of the five variables to 5%, all variables have a significant 
level lower than 5%. 
The following model is derived from the previously discussed coefficients table 4.6.3: 
Misidentification = 2.456 + 0.884 (task support satisfaction) -0.800 (interface satisfaction) + 
0.080 (compatibility) -0.504 (collaboration) +0.403 (learnability) +0.224 (accessibility) + e 
(error) 
Four regression coefficients are positive and statistically significant. 



 
Table 16. Coefficients HIS 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95.0% Confidence 
Interval for B 

B Std. Error Beta 
Lower 
Bound 

Upper 
Bound 

1 (Constant) 2.456 .540  4.545 .000 1.384 3.527 
Task support 
satisfaction .884 .604 .627 1.462 .007 -.315 2.082 

Interface satisfaction -.800 .567 -.580 -1.410 .002 -1.926 .326 
Compatibility .080 .121 .075 .562 .009 -.161 .321 
Collaboration -.504 .200 -.506 -2.517 .013 -.902 -.107 
Learnability .403 .250 .358 1.615 .001 -.092 .898 
Accessibility .224 .384 .187 .483 .004 -.538 .986 

a. Dependent Variable: misidentification 
 
 
According to Chambers et al. (1983), the plot is a graphical technique to assess whether data 
is normally distributed. Figure 3 represents the plot that shows the cumulative distribution of 
the actual values of X against the theoretical values of X under the normal distribution. The 
data plotted forms an approximate straight line and shows a positively skewed distribution. 
 

 
Figure 3: Normal P-Plot of Regression Standardized Residual 

 
 
5. Discussion and Conclusions 
Health information systems are a crucial part of medical and health research literature as 
advancement of digital technology has extended HIS studies. Healthcare reforms are focused 



on improved healthcare services and patient satisfaction through enhanced management 
process and updated technologies (Gigauri and Djakeli, 2021). Healthcare specialists need to 
process medical data and use technologies to avoid errors and assist decision-making (Adane 
et al., 2019). Health information technologies offer improved opportunities such as decreasing 
human and medical errors, ameliorating performance and results, tracking data, and 
coordinating health service (Alotaibi and Federico, 2017). In addition, Healthcare information 
systems enable timely, quality, and efficient service (Adane et al., 2019). Moreover, human 
capital affects organizational performance (Jaka et al., 2022; Popescu et al., 2022; Gigauri, 
2020).  
The research studied the effect of HIS adaptation and other factors effect on patient 
identification in New Mazloum Hospital. In testing the relationship between patient 
misidentification with both HIS adaptation and other factors components, the following results 
were obtained: 

a. H1.1 –H 2.2 –H 2.4: Was not accepted. The outcomes achieved on workload, HIS interface, 
and HIS collaboration relationship on misidentification are an inversed relationship. 

b. H1.2      is accepted. The outcomes achieved on relationship between Nurses fatigue and 
patient misidentification. 

c. H1.3   is accepted. The outcomes achieved on relationship between the culture of patient 
safety and patient misidentification. 

d. H1.4: is accepted. The outcomes achieved on the relationship between the lack of 
implementation of patient identification policy and patient misidentification. 

e. H2.1:  is accepted. The outcomes achieved on the relationship between Task support 
satisfaction and patient misidentification. 

f. H2.3: is accepted. The outcomes achieved on the relationship between Compatibility and 
patient misidentification. 

g. H2.5: is accepted. The outcomes achieved on the relationship between Learnability and 
patient misidentification. 

h. H2.6: is accepted. The outcomes achieved on the relationship between Accessibility and 
patient misidentification. 

 
Thus, the research gives evidence of the relationship between other factors components effect 
on patient identification that must be treated seriously to reduce errors related to patient 
identification and its related consequences that might be sever and costs patient’s live such as 
reducing nurses fatigue, increasing the culture of patient safety and implementation of clear 
policy for patient identification. Also, it gives evidence of the relationship between HIS KPIs 
and patient identification that must be fortified with excessive and continuous training sessions 
and follow-up for all concerned to stress them to go deep beyond ignoring errors to reaching 
data analysis that enhance their knowledge, performance and work. 
As the results demonstrate, decreasing other factors can increase the benefits of HIS adaptation 
and decrease errors related to patient identification. 
Healthcare sector is such a difficult and delicate place to work in, dealing with customers, 
patients’ suppliers, colleagues, guarantors and the latest developments, all of them seems to be 
a big challenge which is hard sometimes to keep always positive attitude without mentioning 
the daily problems and difficulties that needs special treatment. 



A patient identification infrastructure must be long-term viable, and there is limited experience 
with successful long-term IT infrastructure building, with significant social and political factors 
influencing its success. Today's technologies will change at a rapid pace; therefore, a long-term 
solution must include the system's ability to evolve without causing unacceptable disruption. 
The proposed framework is a method that may be used to evaluate patient identification 
enhancement ideas in terms of resolving the most important stakeholder issues, which aren't 
often expressed directly in non-functional requirements. Government agencies (e.g., health 
departments, health district management), NGOs (e.g., the WHO, standards bodies, etc.) and 
even HIS vendors may be end consumers of this framework. 
 
Based on the results achieved, management in New Mazloum Hospital should take into 
consideration the following recommendations in order to reach high performance in terms of 
patient identification: 

• Health professionals need to be educated with a critical perspective toward what Health 
information system can do for them. People tend to project “intelligence” and 
“objectivity” onto computers and physicians and nurses are no exception thus all 
employees and even doctors need continuous training on HIS modules in order to be 
up-to-date on every new information or new modules to manage their work correctly. 

• Management and HR should put some efforts to attract and hire more professional and 
well experimented nurses with computer skills to reduce other factors negative 
consequences. 

• HIS representative continuous assistance and presence is mandatory in order to align 
all needed information among current and new employees. 

• Management and HR should review employees working hours in order to reduce nurses 
fatigue factors. 
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