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Abstract 

Healthcare Information System. A "health information system" is a system designed to manage health data (HIS). Systems 

that compile, store, manage, and send an individual patient's electronic medical record (EMR), a hospital's operations 

management system, or a system that aids in the formulation of health policy are a few examples. At many different levels, 

information systems aid in service provision. They aid in the information recording and support the activities of planning, 

management, and process performance. A group of systems covering the complete healthcare system, including patient care 

and services like early disease detection, health problem prevention, and health promotion, are referred to as healthcare 

information systems. We first created an algorithm to transform text entries into a 3-category smoking variable (% missing, 

ever, former, and present smoking) to evaluate the quality of EMR Health Factors smoking data. DEMATEL (Decision-

Making Trial and Evaluation Laboratory). They are divided into analyses using the healthcare information system of the % 

Missing, Current, Former, Never is Evaluation Parameters % Missing, Current, Former, Never in the value. % Missing, 

Current, Former, Never. % Missing, Current, Former, Never. The current got the first rank whereas the Former, has the 

lowest rank. 

Keywords:  Healthcare Information System, EMR Health Factors Data, DEMATEL Method. 

 

Introduction 
We are heading toward an integrated, patient-centered health information system that will enable clinicians to exchange 

current patient health information swiftly and readily as a result of strong social and economic forces. Patient safety, possible 

healthcare cost reductions, consumer empowerment, new regulations, and rising regional healthcare initiatives are some of 

these influences. An advanced health information network that supports clinical treatment, personal health management, 

community health, and the avoidance of preventable errors in research and evidence-based medicine is necessary for a health 

information system to operate properly. These bring about new difficulties, such as acceptable standards, technology choices, 

legal frameworks, upfront investments, and risk factors for data privacy, confidentiality, and integrity. Other industries like 

manufacturing, retail, and government employ creating and administering mechanisms to promote data sharing across 

companies. Due to the current environment's rapid growth of information systems and the proliferation of health 

technologies, nurses frequently need to learn how to operate relevant care-assistance equipment when providing medical 

treatment to patients. Nurses must spend more time caring for patients as their illnesses get more severe, hence many 

academics highlight the use of modern information technology to enhance electronic case histories and healthcare quality. 

The administration of health information is becoming more crucial. Those that have significant trouble creating effective 

PCIs frequently stress how important "organizational concerns" are. The creation and use of information technologies for 

(healthcare) work are discussed in current sociological insights, and this study emphasises the importance of these findings 

for the creation and evaluation of these systems.  Two consequences of this empirically based methodology are given for 

practices in creating and evaluating IT applications in healthcare organizations after explaining its main tenets. First off, 

integrating such technology into long-standing procedures seems to be a politically motivated organizational reform process 

that prioritizes users. Once more, this calls for a method in which the lines between "analysis," "design," "implementation," 

and "assessment" are blurred. Second, a sociotechnical perspective offers fresh insight into the prospective applications of IT 

in medical procedures. It is crucial to make an effort to frame this work through methods that criticize the methodical, 

standardized, and "logical" nature of IT systems as well as the "messy" and "immediate" nature of health work. It is argued 

that the traditional link between the system's functioning and the effective and useful work of healthcare professionals is 

essential for the best usage of IT applications. Analyses should be adjusted for smoking status when comparing results 

between groups with various smoking rates, in particular. Accurate smoking status determination can be used to monitor 

smoking effectively, affordably, and throughout time to assess smoking prevention strategies. One of the most cutting-edge 
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health information systems in the entire world serves the Veterans Health Administration (VHA). However, the quality and 

comprehensiveness of smoking data have historically been a limitation of research studies using electronic medical record 

(EMR) data. Despite being nationally accessible in VHA electronic databases, smoking diagnosis codes from the 

International Classification of Diseases, Ninth Revision (ICD-9) is prone to underreporting. Researchers at VHA now have 

access to smoking data from the VHA EMR Health Factors dataset. From the Veterans Health Administration's electronic 

medical record (EMR) health variables dataset (VHA), we examined smoking data. 

 

Material and methods 

 

HEALTH CARE INFORMATION SYSTEMS 

Healthcare information systems (HCIS) have made it possible and given us the means with which to evaluate, characterize, 

watch over, and comprehend brand-new health issues. Thus, decision support systems, the preservation of private patient 

information, the integration of intricate health care data, and the 3D visualization of anatomical structures are all made 

possible by information and communication technology for researchers.  Artificial intelligence in healthcare includes AI-

based clinical decision-making, clinical knowledge engineering, knowledge-based medical education and research systems, 

intelligent medical information systems, intelligent databases, intelligent devices and tools, clinical AI tools, and clinical AI 

reasoning. Learn about databases and data mining methods like visualization, classification, Bayesian networks, clustering, 

and association rules. Health care information systems and teams, such as computer-supported collaboration and electronic 

document exchange,  clinical information system design frameworks, decision support systems, and research applications in 

health care specialties. Evidence-based healthcare includes case-based reasoning, risk assessment, example-based instruction, 

problem-based instruction, and computer-aided diagnosis and prognosis. 

 

EMR Health Factors Data 

The VHA Corporate Data Warehouse (CDW), where the VACS study acquired information on health factors, has made 

smoking data available. A standard database system is created by the CDW, a national repository that aggregates data from 

clinical and administrative systems. CDW aims to "offer data and tools to assist management decision-making, performance 

assessment, and research objectives, their Veterans Affairs (VA) intranet page states. Veterans Health Information Systems, 

Technology Architecture, and all four regional data warehouses' health factors data are accessible to any records in the VHA 

EMR with a later visit date. The VA's Health Factors statistics are not uniform, therefore site examination and comparisons 

are crucial, warns CDW. Data on EMR health factors are gathered countrywide via the clinical recall method and kept in the 

VHA EMR databases' health factors index. Providers are required to regularly complete automated medical reminders for 

their patients. The computer automatically prompts healthcare professionals to inquire about patients' cigarette use. These 

stimuli's precise content, frequency, and potential response inputs differ between sites and throughout time. EMR Health 

Elements Information on smoking is gathered and stored in our database. Health factors may be text values that show 

smoking statistics, a medical reminder, or a response to a patient's inquiry. 

 

DEMATEL METHOD 

The DEMATEL technique can Specific hassle, pinup Bound troubles, and structural modeling strategies that may make 

contributions to figuring out solutions that could paint thru a hierarchical shape, identifying the interdependence among the 

additives of an organization for a purpose, and influencing the fundamental Concept of situational relations Due to the 

influence of the elements The chart uses loads of directional graphs. Built on the basic precept of DEMATEL, it executes 

Issues via visualization techniques Analyses and solutions. Modeling this structure Approach adopts the form of a driven 

diagram, which is a causal effect for presenting values of influence between interrelated relationships and factors. By 

analyzing the visual relationship of conditions between systemic Factors, all components of A causal group and the effect are 

divided into groups. It also provides researchers with Structure between system components Better understanding of the 

relationship and complexity for troubleshooting computer problems Can find ways. The DEMATEL system is integrated 

with Emergency management together with Manage. In the manner proposed, it is not necessary to defuzzify obscure 

numbers before using the DEMATEL method. Therefore, this method is uncertain of whether evaluation Will truly reflect the 

character. Finally, to get the final results from different aspects Twice in each integrated PPA We use DEMATEL, which is 

ours. Decision Testing and Assessment Laboratory (DEMATEL). The DEMATEL method is a powerful method of gathering 

team knowledge to build a structured model and visualize the causal relationship of subsystems. But crisp values The 

ambiguity of the real world Is adequate reflection. DEMATEL explores the interdependence between equity The number of 

investment factors and factors and ANP to assess their dependencies Integrated. This section is, first of all, DEMATEL 

Establishes network relationships through, secondly, for each factor ANP to increase weight compared to Uses. Third, a 
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systematic data collection process is provided. The DEMATEL method effectively calculates the consequences between 

criteria, which efficiently separates the set of complicated elements right into a sender organization and a recipient institution 

and transforms it right technique to choosing a management gadget Between alternate configurations Explicit Priority 

Weights come from in addition, the ZOGP model allows companies to make full use of limited resources for planning to 

implement optimal management systems. DEMATEL methods. This influence and causal Group barriers pro or Source for 

affected group barriers Can be considered due. Therefore, to effectively implement electronic waste management, barriers 

belonging to a causal or an influential group Should be considered on a priority basis. Therefore, decision-makers need to 

determine obstacles. The legal framework is strong. Make sure it is controllable to minimize impact or influence barriers. 

Therefore, derived from ISM and DEMATEL methods the results are somewhat consistent. Integrated ISM DEMATEL 

Results for e-waste management constraints determines not only the structure but also the structure and the interactions 

between these barriers. 

 

Result and discussions 
 

TABLE 1. HEALTHCARE INFORMATION SYSTEM 

 

% Missing Current Former Never Sum 

% Missing 0 39 23 38 100 

Current 1.1 0 30 22 53.1 

Former 0.4 53 0 24 77.4 

Never 0.1 43 30 0 73.1 

 

Table 1 shows that DEMATEL Decision making trail and evaluation laboratory in healthcare information system % Missing, 

Current, Former, Never sum of the pair in the value zero. 

 

 
FIGURE 1. HEALTHCARE INFORMASTION SYSTEM 

 

Figure 1 shows that DEMATEL Decision making trail and evaluation laboratory in healthcare information system % 

Missing, Current, Former, Never sum of the pair in the value zero. 

 

TABLE 2. NORMALIZING OF DIRECT RELATION MATRIX 

Normalizing of  direct relation matrix 

 

% Missing Current Former Never 

% Missing 0 0.39 0.23 0.38 

Current 0.011 0 0.3 0.22 

Former 0.004 0.53 0 0.24 

Never 0.001 0.43 0.3 0 

 

Table 2 shows that the Normalizing of direct relation matrix in healthcare information system % Missing, Current, Former, 

Never. The diagonal value of all the data set is zero. 
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FIGURE 2. NORMALIZION OF DIRECT RELATION MATRIX 

 

Figure 2 shows that the Normalizing of direct relation matrix in healthcare information system % Missing, Current, Former, 

Never. The diagonal value of all the data set is zero. 

 

TABLE 3. CALCULATE THE TOTAL RELATION MATRIX 

Calculate the total relation matrix 

 

% Missing Current Former Never 

% Missing 0 0.277777778 0.388888889 0.166666667 

Current 0.222222 0 0.166666667 0.5 

Former 0.166667 0.388888889 0 0.111111111 

Never 0.444444 0.222222222 0.333333333 0 

 

Table 3 Shows the Calculate the total relation matrix in healthcare information system % Missing, Current, Former, Never 

Calculate the Value. 

 

 
FIGURE 3. CALCULATE THE TOTAL RELATION MATRIX 

 

TABLE 4.T= Y (I-Y)-1, I= Identity matrix 

1 0 0 0 

0 1 0 0 

0 0 1 0 

0 0 0 1 

 

Table 4Shows the T= Y(I-Y)-1, I= Identity matrix in Missing, Current, Former, Never is the common Value. 
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TABLE 5. Y 

0 0.277778 0.388889 0.166667 

0.222222222 0 0.166667 0.5 

0.166666667 0.388889 0 0.111111 

0.444444444 0.222222 0.333333 0 

 

Table 5 Shows the Y Value in % Missing, Current, Former, Never is the Calculate the total relation matrix Value and Y 

Value is the same value. 

 

TABLE 6. I-Y VALUE 

1 -0.277777778 -0.38888889 -0.16667 

-0.22222222 1 -0.16666667 -0.5 

-0.16666667 -0.388888889 1 -0.11111 

-0.44444444 -0.222222222 -0.33333333 1 

 

 

Table 6 Shows the I-Y Value % Missing, Current, Former, Never table 4 T= Y (I-Y)-1, I= Identity matrix and table 5 Y 

Value Subtraction Value. 

 

TABLE 7. (I-Y)-1 VALUE 

2.109233 1.43033 1.468607 1.229882 

1.468607 2.336877 1.486738 1.5784 

1.103973 1.324566 2.006491 1.069222 

1.631785 1.59653 1.651931 2.253777 

 

Table 7 Shows the (I-Y)-1Value % Missing, Current, Former, Never Table 6 shown the Minverse Value. 

 

TABLE 8. TOTAL RELATION MATRIX (T)  

Total Relation matrix (T) 

1.109233 1.43033 1.468607 1.229882485 

1.468607 1.336877 1.486738 1.578399552 

1.103973 1.324566 1.006491 1.06922216 

1.631785 1.59653 1.651931 1.25377728 

 

Table 8 shows the Total Relation Matrix the % Missing, Current, Former, Never direct relation matrix is multiplied with the 

inverse of the value that the direct relation matrix is subtracted from the identity matrix.  

 

 
FIGURE 4. TOTAL RELATION MATRIX (T) 
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Figure 4. shows the Total Relation Matrix the % Missing, Current, Former, Never direct relation matrix is multiplied with the 

inverse of the value that the direct relation matrix is subtracted from the identity matrix.  

 

TABLE 9. HEALTHCARE INFORMATION SYSTEM Ri, Ci VALUE 

 

Ri Ci 

% 

Missing 5.238053 5.313598 

Current 5.870621 5.688304 

Former 4.504253 5.613766 

Never 6.134024 5.131281 

 

Table 9 shows the healthcare information system % Missing, Current, Former, Never Ri, Ci Value. Never is showing the 

Highest Value for Ri and Former is showing the lowest value. Current is showing the Highest Value for Ci and Never 

showing the lowest value. 

 

 
FIGURE 5. HEALTHCARE INFORMATION SYSTEM Ri, Ci VALUE 

 

Figure 5 shows the healthcare information system % Missing, Current, Former, Never Ri, Ci Value. Never is showing the 

Highest Value for Ri and Former is showing the lowest value. Current is showing the Highest Value for Ci and Never 

showing the lowest value. 

 

TABLE 10. CALCULATION OF RI+CI AND RI-CI TO GET THE CAUSE AND EFFECT 

 

Ri+Ci Ri-Ci Rank Identity 

% 

Missing 10.55165 -0.07555 3 effect 

Current 11.55893 0.182317 1 cause 

Former 10.11802 -1.10951 4 effect 

Never 11.2653 1.002742 2 cause 

 

Table 10shows the Calculation of Ri+Ci and Ri-Ci to Get the Cause and Effect. Healthcare information system % Missing, 

Current, Former, Never. Current got the first rank whereas Former, has the lowest rank.  

 

TABLE 11. T MATRIX VALUE 

1.109233 1.43033 1.468607 1.229882 

1.468607 1.336877 1.486738 1.5784 

1.103973 1.324566 1.006491 1.069222 

1.631785 1.59653 1.651931 1.253777 

 

0

1

2

3

4

5

6

7

% Missing Current Former Never

Ri

Ci



 Israni Preeti Haresh.et.al / Recent trends in Management and Commerce 2(4) 2021, 11-18 

Copyright@ REST Publisher                                                                                                                                                                   17 

 

Table 11 shows the T Matrix Value Calculate the Average of the Matrix and Its Threshold Value (Alpha) Alpha 

1.359184 If the T matrix value is greater than threshold value then bolds it. 

 

 
FIGURE 6. SHOWN THE RANK 

 

Figure 6 shows the Rank using the DEMATEL for Current got the first rank whereas Former, has the lowest rank. 

 

Conclusion 
Integration is a method for developing new organizational collaboration models and health information systems that cater to 

the needs of the populace. The RHIS method is a crucial strategy for organizational change in the clinical services, 

information technology, and horizontal integration of healthcare providers. Enabling the exchange of health information is 

essential to a nation's ICT vision. Regional health information systems are therefore anticipated to affect working patterns, 

treatment outcomes, and health care practices.  This study suggests that the perceived usefulness of information is positively 

influenced by information quality. The outcome is consistent with earlier research. The information system success model, 

holds that each user's perception of the system's utility and attitude toward it has an impact on their behavior. As a result, this 

study highlights the need to prioritize the following areas when adopting health information systems: making appropriate 

information available, having a user-friendly interface, and making sure that the system is updated regularly. An important 

first step toward PCISs that may express themselves more forcefully and creatively with the networks surrounding them is to 

approach healthcare practices as complex networks and to acknowledge the practical and efficient nature of the job of doctors 

and nurses. It will be easier for us to proactively deal with this difficulty if we consider PCIS to be the outcome of politically 

structured negotiation processes. It also clarifies what this technology is—a device with the power to fundamentally alter the 

form and organization of existing healthcare procedures. We contrasted the efficacy of two separate self-completed surveys 

with EMR Health Factors smoking data. Both the national VACS-VC/LHS survey data and the EMR Health Factors data 

showed significant agreement. The ex-smoker group showed the lowest levels of agreement in both comparisons (43% of ex-

smokers based on EMR health factors data based on the self-completed VACS-8 and 48% of ex-smokers based on EMR 

health factors data based on the self-completed LHS). Smokers with this are not a surprise because ex-smokers fluctuate in 

their smoking state. An additional factor contributing to the poor agreement in this group, given the high recent dropout rates, 

was the inclusion of people who had quit smoking four weeks before in our survey's definition of ex-smokers. 
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