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Abstract 
 

Hospital Information Systems [HIS] is developed to support healthcare organizations in providing efficient, quality, and safe 

healthcare services. The objective of this study is to identify and describe doctors’ perspective on the impact of HIS use in the exam-

ination rooms and wards on quality of care and patient safety. Semi-structured interviews were carried out with thirty one doctors 

from three Malaysian government hospitals. Thematic qualitative analysis was performed by using ATLAS.ti to deduce the relevant 

themes. HIS were commonly believed to improve quality of care and patient safety in terms of : [1] accessibility of patients’ record, 

[2] efficient patient-care, [3] well-structured report viewing, [4] less missing patients’ records, [5] legibility of patients’ records, and 

[6] safety features. In conclusion, the use of HIS in examination rooms and wards suggests to improve the quality of care and patient 

safety. 
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1. Introduction 

Hospital Information System [HIS] is a computerized integrated 

information system that manages hospitals’ administrative, finan-

cial, and medical information [1]. HIS comprises of a variety of 

hospital information processing systems [2,3]. The typical subsys-

tems of HIS include Administrative Information System [AIS], 

Patient Care Information System [PCIS], Computerized provider 

[or physician] order entry [CPOE], Clinical Decision Support 

System [CDSS] Picture Archiving Management System [PACS], 

Clinical Information System [CIS], Pharmacy Information System 

[PIS], Laboratory Information System [LIS], and Radiology In-

formation System [RIS]. Main functions of HIS are patients’ ad-

mission, planning and organization of patient treatment, clinical 

order entry, handling electronic patient record, and hospital ad-

ministrative [4].  

Over the past decades, there has been a notable upsurge effort in 

promoting the adoption of HIS in the healthcare services. Gov-

ernment as well as the private sector have encouraged the imple-

mentation of HIS. National large-scale for healthcare computer-

ized systems development projects in the United Kingdom [UK] 

have been initiated since 1998 [5]. The most important act in en-

couraging hospitals in the United State [US] to implement the 

electronic health records [EHRs] by the year 2011 and meaningful 

use of EHRs was the Health Information Technology for Econom-

ic and Clinical Health Act [HITECH]. Under HITECH, economic 

incentives have been provided for healthcare providers to mean-

ingful use of EHRs, whilst financial penalties by 2015 for hospi-

tals that fail to comply. Similarly, Canada Health Infoway plan 

was set out in 2001 as an approach to improve patient safety 

through the implementation of national interoperable EHR [6]. In 

Malaysia, the advancement of health system by means of IT has 

been aspired through Vision 2020. To foster this vision, Multime-

dia Super Corridor [MSC] project was launched in 1996 with the 

main objective to transform the nation’s economy by the efficient 

utilization of ICT. The Telehealth Flagship Applications is one of 

the MSC flagship applications to provide an accessible, integrated, 

high quality, and reasonable healthcare system. Under the Tele-

health Flagship Applications, the Ministry of Health Malaysia 

[MOH] has embarked on introducing HIS in several government 

hospitals [7].  

2. Literature Review 

HIS transforms paper-based healthcare record to an electronic 

healthcare record. The transformation is expected to improve the 

quality of healthcare services. Doctors commonly use HIS in ex-

amination rooms and wards to view patients’ records, enter pa-

tients’ notes, and make order such as x-ray, medication, and labor-

atory investigation. Among the benefits of HIS include increased 

accessibility, legibility, time savings, continuity of care, ability to 

remotely access clinical data, and facilitated searching, sharing, 

and protection of electronic data [8]. Furthermore, IT strategies to 

prevent errors and adverse events include functions that are able to 

enhance communication, provide access to reference information, 

support for requiring information and automated calculations, 

assist with monitoring, and provide decision support [9]. 

CPOE that is integrated with CDSS, EMR, LIS and radiological 

provide a powerful system for reducing errors and improving 

medication safety [10,11]. Several benefits of the system include 

delivering timely medication information, perform background 

checking such as patient’s weight, allergies, laboratory results and 
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drug interactions, provide decision support about suitability or 

correctness of medications, enhance quality measurement, and 

billing [10].  Healthcare computerised system that calculated and 

suggested suitable doses, routes, and frequencies have significant-

ly reduced the chances of a prescriber to select wrong values [10].  

Moreover, basic CDSSs may help in medication selection, dosing, 

and frequency, whereas sophisticated CDSSs may combine pa-

tient-specific or pathogen-specific information and suggest advice 

to healthcare practitioners [10]. 

Using panel data from Pennsylvania hospitals from 2005 to 2012, 

Hydari et al. [2014] investigated the impact of advanced EMR on 

patient safety.  They defined advanced EMR as CPOE and Physi-

cian Documentation [PD].  The evaluation focused on medication 

errors; error in procedure, treatment, or test; and complications of 

procedure, treatment, or test.  They found that the hospitals’ adop-

tion of advanced EMRs has a positive impact on patient safety.  In 

overall, the safety events dropped by 27%, which is driven by a 

decline in several main subcategories including 30% and 25% 

decline in events due to medication errors and complications, re-

spectively.  The study provides evidence that hospitals' adoption 

of advanced EMRs improves patient safety. 

In a more recent study, an observational study was conducted to 

evaluate the impact of CPOE on the medication error rate in an 

orthopaedic surgery unit at a 700-bed teaching hospital in Paris, 

France [13].  The observation involved three stages of medication 

process, namely, prescription, dispensing, and administration dur-

ing the pre and post-CPOE period.  The study findings indicated 

that there is a significant 92% decrease in prescribing errors, and 

17.5% significant reduction in administration errors after the im-

plementation of CPOE.  The study outcomes advocate that CPOE 

is a useful system for the improvement of the quality and safety of 

medication management. 

Despite the potential benefits offered by the HIS, it was reported 

that almost 85% of Malaysian government hospitals are delaying 

implementation of the HIS since the Telehealth project was 

launched [14]. Health care providers’ perceptions and preferences 

about the new technology are likely to affect their adoption [15]. 

The importance of user’s perceptions in the new technologies is 

highlighted in the Technology Acceptance Model [TAM] and its 

extension [16–18]. Relative advantage [i.e. the degree to which an 

innovation is perceived as better than its precursor] [14], perceived 

benefits [Gagnon et al., 2010], and usefulness [i.e. the degree to 

which a person believes that using a particular technology will 

enhance his or her job performance] [Gagnon et al., 2012; Gagnon 

et al., 2010] of the HIS are the important factors that facilitate the 

adoption of HIS. Previous studies have shown that higher per-

ceived usefulness increase adoption of technology by the 

healthcare providers [21–23]. Gaining insight into health care 

providers’ perceptions is vital to understand their attitude towards 

the HIS. Hence, this study was carried out to identify and describe 

medical doctors’ perception on the benefits of HIS implementation 

in three government Malaysian hospitals. This study was concen-

trated on its impact to the quality of care and patient safety.  

3. Methodology/Materials 

Qualitative research methods was applied to achieve the objective 

of this study. The details of the research methods applied for this 

study are described in the following sections.  

3.1. Sample 

Doctors from three government hospitals which had implemented 

Total Hospital Information Systems [THIS] were chosen for the 

semi-structure interviews. All the hospitals were located within 

the Federal Territory and the Selangor state. Hospital A consists of 

562 beds, while both Hospital B and C have 620 beds. Hospital C 

implemented a complete THIS in February 2008 which is 2 

months after Hospital A and B. Therefore, it is anticipated that all 

the three hospitals have similar working environment and experi-

ence of THIS implementation. Table 1 summarises the criteria of 

the three Malaysians government hospitals that were selected for 

this research.  
 

Table1: Criteria of Selected Hospitals 

Criteria 
Hospital 

A B C 

Number of beds 562 620 620 

Reference centre Haematology Cardiology, 
cardiothoracic, 

urology and 

nephrology 
surgery 

Infection dis-
eases,  neuro-

surgery, maxil-

lofacial sur-
gery, plastic 

surgery, ortho-

paedic and 
traumatology 

THIS implemen-

tation 

December 

2007 

December 2007 February 2008 

Purposeful sampling was adopted which identifies a sample that 

best represents or provides information about the research interest 

[24]. The criteria for a sample selection of this study was based on 

the time duration of using HIS, by which a minimum one year 

experience in using HIS.  

3.2. Procedure 

Prior to the data collection, an ethics approval from Malaysia’s 

Ministry of Health Medical Review and Ethics Committee 

[MREC] was obtained. The semi-structured interviews session 

involved 31 doctors who have directly used THIS were conducted 

between 23th March and 18th May 2015 through face-to-face 

meetings. The interview study was conducted according to proce-

dural steps as suggested by [25]. All the potential respondents 

were contacted to request their agreement to participate in the 

interview. They were also briefly explained about the interview. 

Once they agreed to participate in the interview, an interview ap-

pointment was scheduled. The date, time and venue of the session 

that are convenient for the respondents were decided. A follow-up 

reminder through the phone was done a day before the session to 

remind them of the session as well to confirm their attendance. 

The interviews were all tape-recorded with the respondents who 

gave their permissions. Each of the interviews lasted between 

fifteen to ninety minutes.  

3.3. Analysis 

After the semi-structured interviews, audio recorded data and 

handwritten notes gained from the interviews were transcribed to 

word processor text. Transcripts of interviews were then presented 

to the respondents for validation purposes to ensure that the inter-

view transcripts had captured the intended meaning of the re-

spondents. Next, the transcribe interviews were coded in a qualita-

tive data analysis software, ATLAS.ti. The interviews transcripts 

were read repeatedly to highlight parts of the text and to empha-

sise the sections and issues that seemed to be important and rele-

vant. The transcripts were divided into text segments and these 

segments were labelled with codes. The coded data were reviewed 

to identify areas of similarity and overlap between codes. Codes 

that seem to share some unifying feature were clustered into a 

themes [26].  

4. Results and Findings 

4.1. Respondents’ Profile 

Overall, 31 medical doctors took part in the interview. There were 

10, 9, and 12 respondents from Hospital A, B, and C, respectively. 

Of the respondents, 58 percent were the male. The respondents 

were from numerous departments comprising emergency and 

trauma, medical, general surgery, paediatric, obstetrics and gynae-

cology, orthopaedic, otorhinolaryngology, ophthalmology, cardi-

ology, nephrology, neurosurgery and neurology, haematology, 

psychiatric, and rehabilitation. They use HIS to support their rou-
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tine patient-care activities in both examination rooms and wards. 

They had an average of 4 years of using HIS. Therefore, the re-

spondents have adequate experience to elicit their views on the 

benefits of HIS implementation. Table 2 presents the details of 

respondents participated in the interview. 
 

Table2: Respondents’ Details 

Hos-

pital 

Re-

spond-

ent 

Gen-

der 
Department 

HIS Experience 

[year] 

A 

1a 
Fe-

male 

Obstetrics and Gy-

naecology 
7 

2a 
Fe-

male 

Obstetrics and Gy-

naecology 
2.5 

3a Male Medical 2.5 

4a Male Orthopaedic 2 

5a 
Fe-
male 

Otorhinolaryngology 8 

6a 
Fe-

male 
Otorhinolaryngology 4 

7a Male 
Emergency and 
Trauma 

1.5 

8a 
Fe-

male 
Orthopaedic 8 

9a Male Haematology 2.5 

10a Male General Surgery 4 

B 

1b 
Fe-

male 
Paediatric 8.5 

2b Male Orthopaedic 3 

3b 
Fe-
male 

Ophthalmology 6 

4b 
Fe-

male 
Paediatric 6 

5b Male Cardiology 3 

6b Male Orthopaedic 2 

7b 
Fe-

male 
General Surgery 10 

8b Male Nephrology 4 

9b 
Fe-

male 
Ophthalmology 5 

10b 
Fe-

male 
Cardiology 5 

11b Male 
Emergency and 

Trauma 
2 

12b Male 
Emergency and 

Trauma 
2.5 

C 

1c 
Fe-

male 

Obstetrics and Gy-

naecology 
4.5 

2c 
Fe-

male 
Rehabilitation 2 

3c 
Fe-

male 
Rehabilitation 2 

4c Male Psychiatric 2 

5c 
Fe-
male 

Emergency and 
Trauma 

4.5 

6c 
Fe-

male 
Orthopaedic 3 

7c 
Fe-
male 

Medical 2.5 

8c Male 
Neurosurgery and 

Neurology 
2 

9c 
Fe-
male 

Paediatric 3 

4.2. HIS Impact on Quality of Care and Patient Safety 

Six themes with regard to the positive impact on quality of care 

and patient safety could be extracted from the interviews; [1] ac-

cessibility of patients’ records, [2] efficient patient-care, [3] well-

structured report viewing, [4] less missing patients’ records, [5] 

legibility of patients’ records, and [6] safety features. The themes 

that emerged from the interviews were generally very similar at all 

hospitals. The following sections discuss in more detail of each 

theme.  

4.2.1. Accessibility of Patients’ Records 

The respondents remarked that patients’ records can be accessed 

easily and immediately on HIS at anytime and anywhere. Doctors 

simply key in the patient’s ID to access the medical record. Hence, 

doctors are able to read about their patients’ history for more clari-

fication whenever the patients come to the hospital. This view was 

expressed by two respondents as follows:  

“The impact of HIS towards quality of care and patient safety is 

good because everybody can access the patients’ information in 

which you do not have to wait to trace the record from the medical 

record department. When patient come, you can immediately 

search their record and read about their problem.” [Respondent 6a] 

“I can just trace record of any dates without having to do it like 

back in those days where I had to go to the medical record de-

partment and trace it one by one. Now we can just click the record 

on the spot which is very much easier.” [Respondent 4c]  

Conversely, using the paper-based approach, patients’ records can 

only be traced at the medical record department during the office 

hours. The doctors always face problem to trace the paper-based 

records when patients consult them out of office hours. The pa-

tients’ records only can be viewed on the next day at the record 

department if patients come at late night. This view was reported 

by three respondent as follows:  

“For the paper-based, we need to trace the old notes, we need to 

wait for the office hour, and we need to queue up just to get the 

old notes, and to search the file. The computer system is much 

easier to go through the history.” [Respondent 7a] 

“I can just trace record of any dates without having to do it like 

back in those days where I had to go to the medical record de-

partment and trace it one by one. Now we can just click the record 

on the spot which is very much easier.” [Respondent 4c] 

“I think the system is good because you can track the old records, 

say for example, when the patient comes at 12.30 in the midnight. 

So, you at least have a few ideas about the patient because he 

sometimes do not really know or understand his condition. You 

can clarify with the patient. Compared to the manual, you have to 

wait for the working hours then only you can trace the record.” 

[Respondent 9c]  

Moreover, a respondent highlighted that it is time consuming and 

difficult to trace a paper-based patient record because the record 

may be placed at other department where he previously visit.  

“We can also access the information in shorter time with HIS. 

Unlike manual, it is difficult to find record because patient may 

come many times but the record is placed at other location. Con-

versely, the list of dates that have been visited by the patients as 

well the diagnosis are stated in the system. Therefore it is clearer.” 

[Respondent 5c]  

4.2.2. Efficient Patient-care 

The respondents inferred that patient-care has become more effi-

cient with the implementation of HIS. Investigation results and 

medical history become immediately visible when viewed on HIS. 

Unlike paper-based, they sometimes had to go to the laboratory 

for multiple times to trace the results. This finding is illustrated by 

comments from two respondents who said that:  

“You know exactly the medication, the blood test result as they 

come out immediately in the computer system without having to 

retrieve the results manually. It terms of patient-care, it is much 

more efficient.” [Respondent 10b] 

“For manual, it takes time for you to write the forms, take the 

blood, send to the lab and then go to the lab again two to three 

times to trace the results. Unlike HIS where you just send the 

blood and the results you can just look at the computer.” [Re-

spondent 5b]  

Moreover, some of the information especially medication are al-

ready available in the system. List of medication appears immedi-

ately from the HIS facilitating doctors to order medication. Doc-

tors need not to write the medication names which sometimes they 

confuse with the exact spelling. Besides, doctors can check the 
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availability of the medication stock thru the HIS. With these in-

formation, HIS helps to speed up the medication ordering process. 

A respondent explained this view as:  

“Sometimes it can be quite fast in terms of ordering. For example 

the list of drug appears immediately. Sometimes we are not sure of 

the medication spelling. We can easily check the proper and exact 

medication name in the systems. We can also trace in the systems 

whether the medication stock is available or not. Unlike manual, it 

takes longer time.” [Respondent 9c]  

Pharmacists also able to check the medication that have been pre-

scribed previously and medical record’s history of the related 

patient. They immediately received the medication order made via 

HIS. Consequently, patients can immediately go to the pharmacy 

to collect their medication. Hence, prescribing medication by us-

ing HIS resulted in less time and error compared to the hand-

written prescription. This view was reported by a respondent as 

follows:  

“With the HIS you have the ability to look back of the old history 

of medication that have been prescribed before, the old notes and 

every history of admissions so that it really helps us in managing 

patient efficiently and being able to order the medication through 

the system without having to write prescription and it goes straight 

to the pharmacy, that save a lot of time and less error in term of 

that.” [Respondent 10b]  

Besides that, doctors do not need to repeatedly key in the patient’s 

profile to order medication, x-ray, and laboratory examination of 

the corresponding patient because it is already available on HIS. It 

reduces the doctors’ time and workload to key in the patient’s 

profile for the ordering tasks. Therefore, patient-care activities can 

be done quicker with HIS compared to the manual system. The 

view was pointed out by one respondent as follows:  

“HIS facilitates us in ordering process. It lessens our ordering time 

in which we do not have to type all the information such as the 

patient’s profile as it is already in the system compared to the 

paper-based.” [Respondent 1b]  

4.2.3. Well-structured Report Viewing 

Patient progress report can be reviewed from the HIS in a more 

structured format compared to the paper-based. The well-arranged 

report facilitates the doctors to make comparison of the patient 

progress of different date. Unlike paper-based approach, doctors 

need to review on different sheets according to the date in order to 

look at the patient progress. Two respondents conveyed the view 

as follows:   

“We can also easily trace the blood results for yesterday and today. 

It is automatically tabled nicely in the system.” [Respondent 3a] 

“We can easily search lab results, compare the results with previ-

ous results of different dates compare to the paper-based system. 

The results are well arranged to assist for the results review.” [Re-

spondent 1b]  

4.2.4. Less Missing Patients’ Records 

Patients’ records and laboratory examination results are crucial to 

plan the patient-care. Without these information the patient-care 

may not be accurate. Patients’ records may be referred by multiple 

departments when the patients undergo several different illnesses. 

There are high possibility of missing hardcopy patients’ records or 

laboratory results especially when it carried to multiple depart-

ments. Contrariwise, patients’ records in the HIS rarely lost be-

cause all the records are centralized in one database. The view is 

explained by two respondents as follows:   

“The order through system cannot be lost. The order straight away 

reach to the related department such as pathology and imaging 

unless the person did send the specimen. Likewise the notes will 

not be missing. On the other hand, paper order can be lost at any-

where.” [Respondent 7b] 

“The advantage of HIS is that whenever patient comes such as in 

the evening, late night, or morning at any department like emer-

gency, we can view his history notes. For the manual, the records 

can be lost or placed at the location where he previously visit.” 

[Respondent 7c]  

4.2.5.Legibility of Patients’ Records 

The respondents believed that HIS is better than handwritten doc-

umentation, in terms of legibility of the notes or order entry. They 

always find it difficult to understand the others’ handwriting, and 

might possibly interpret it wrongly. On the other hand, it is easy to 

read the standard character shown on HIS, and consequently re-

duce error. Based on that perspective, the respondents believe that 

HIS could contribute to a safer patient-care compared to the paper-

based approached. This inference was conveyed by three respond-

ents who said that:    

“It is difficult to understand others’ handwriting. It takes time to 

understand. Sometimes we may interpret it wrongly. Unlike HIS, 

the typing is clear and easy to understand. Even though there is 

typing error, we can still read it and grasp the meaning.” [Re-

spondent 5a] 

“For the manual procedure, you have problem with the spelling 

and the person who reads the hand writing may not understand it. 

In terms of that, HIS is better and safer.” [Respondent 7a] 

 “In terms of readability, it is easy to read the standard character 

from the computer compared to the handwriting. Looking from 

that perspective, HIS is better than the manual approaching in 

terms of reducing error.” [Respondent 7c]  

4.2.6. Safety Features 

HIS is beneficial to the patient’s safety because it provides alert or 

suggestion to the users. In relation to medication, HIS provides 

suggestion on the dosage amount, medication alert, and medica-

tion allergy that facilitates to prevent medication error. Besides, 

HIS also offers a reminder of pregnant women while ordering for 

x-ray. The alert is helpful for the users to proceed with the precau-

tionary action. On the contrary, these facilities are absent in the 

paper-based approach. This view was expressed by three respond-

ents as follows:  

“The advantage of HIS is that it is safer than hand writing. For 

example, when we order medication, HIS automatically suggests 

the dosage amount. Therefore, dosage error may not happen.” 

[Respondent 4a]  

“When we open a patient’s notes, the notes are displayed on the 

screen if the patient has allergy. We also have alert for medication. 

You just need to click on it, and then the system will inform us 

about it. Compared to the manual procedure, we do not have such 

facility unless the patient informs us about the allergy. That is the 

obvious benefits of HIS.” [Respondent 9c] 

 “For the medication, HIS provide default dosage which is very 

helpful. Our pharmacists are very good because they usually call 

us for unusual cases. For the x-ray order, it has a pop-up asking 

whether the patient is pregnant or not which helps to remind us. 

Unlike doing it manually, we may forget such things. Overall HIS 

helps to improve quality of care and safety of patients.” [Respond-

ent 9b]  

5. Discussion 

The interview findings revealed that majority of the respondents 

perceived HIS contributes to the quality of care and patient safety. 

HIS enable the doctors to access patients’ records easily and im-

mediately at any time. The internet-based communication reduced 

the amount of time spent searching for files. It allows healthcare 

providers to get critical medical information about their patients 

immediately when it is required [27]. Hence, HIS allowed the 

continuity of patient-care. Moreover, patient-care management is 

more efficient with HIS. The investigation results and medical 

history become promptly visible on HIS which accelerates the 

patient-care delivery. Subsequently, it reduces the waiting time to 

view the medical records. In addition, HIS minimize the doctor’s 

load and time whereby they do not need to repeatedly key in pa-
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tient’s profile to request medication, x-ray, and laboratory exami-

nation. Additionally, the medical reports are well-structured on the 

HIS, thus this facilitate doctors to make comparison of the pa-

tients’ progress of different date. Similarly, it is expected less 

possibility of missing patients’ records as all records are stored in 

a centralize database. It reduces the tendency of misplacement of 

records due to human error. The availability of patients’ records is 

crucial as doctors’ precise decisions would consequently lead to 

quality healthcare services and successful medical treatment.  

Besides, legibility of the patients’ notes or order entry via HIS is 

better in comparison to handwritten document. Thus, wrongly 

interpretation of patients’ notes or order entry would be avoided. 

A study was conducted to evaluate the relation between the quality 

of patient records and the occurrence of adverse events [28]. The 

study shows that poor quality [completeness, legibility and ade-

quacy] of the available patient information was related with higher 

rates of adverse events. Likewise, another study discovered a high 

incident of medication documentation error due to the bad hand-

written prescription [29]. In addition, HIS contributes to the pa-

tients’ safety as it offers safety features such as the default dosage 

amount and alert. The safety features help to prompt or avert users 

from making mistakes. On the other hand, safety alert is absent in 

the paper-based approach. Similarly, using panel data from Penn-

sylvania hospitals from 2005 to 2012, Hydari et al. [12] found that 

the hospitals’ adoption of advanced EMRs has a positive impact 

on patient safety. 

This study has several limitations. The first relates to the unit 

analysis, this only focus from the doctors’ perspective. Other 

group of HIS users such as nurses and pharmacist were not con-

sidered in this study. Their inclusion may provide broad and in-

depth information to the study. The second limitation which is the 

findings of this study merely based on the perceptions of HIS 

users. The hospital records and evidence on safety were not ana-

lyzed in this study. The result might differ from the actual impact. 

Observation and document review analysis are recommended for 

the future study in order to gain further understanding on the HIS 

impact on quality of care and patient safety.  

6. Conclusion 

Despite steady HIS adoption in Malaysia, most of the respond-

ents’ perceived positive impact of HIS on quality of care and pa-

tient safety. HIS improves the quality of care due to the accessibil-

ity, efficient patient-care management, well-structured report 

viewing, and less missing patients’ records. In addition, HIS con-

tributes to the patients’ safety as it offers safety features and legi-

ble patients’ records. Therefore, more effort is necessary to accel-

erate the adoption of HIS among healthcare providers in Malaysia 

as HIS has significant potential in enhancing quality of care and 

patient safety.  
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