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CHAPTER I 

INTRODUCTION 

1.1 Background and Rationale 

“Anesthesia” word is derived from Greek language .The anesthesia is intended 

for patients who came for surgical or invasive procedures such as pain-free and 

unresponsive to stimuli caused by the surgery and procedures. 

 Basic elements of anesthesia include  

- Anesthesia  refers to loss of sensation or  loss of consciousness 

- Analgesia refers to inability to sense pain 

- Amnesia  refers to loss of memory or inability to recall events 

 The role of anesthesia services is responsible for providing anesthesia to 

patients who are undergoing the surgery. Details of service include pre-operative, 

intra-operative and post-operative functions recording. 

 The steps of service starts from pre-operative visit for a review chart of the 

patient, an interview with the patient, a review of the appropriate examinations, a 

physical examination, and instruction-giving regarding the practice before and after the 

anesthesia. For the intra-operative function, the patient will be taken care of by the 

anesthesiologist and nurse anesthetists at all time during the operation.  

The intra-operative function is an important period for anesthesia procedures.          

The anesthesiologist normally chooses appropriate techniques for each individual 

patient. General anesthesia techniques (GA) are appropriate for neurosurgery 

procedure.  
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The meaning of general anesthesia is the state of a patient receives medications 

for amnesia, analgesia, muscle paralysis, and sedation. Steps of general anesthesia 

consist of induction, endotracheal intubation, maintenance and endotracheal 

extubation. 

Nurse anesthetists usually record the vital signs every 1-5 minutes, and notes 

down the information about the intake (for instance, intravenous fluids, blood 

component, and medication) and the output (for instance, blood loss, urine, drain) and 

any other events happening during the intra-operative function. 

When the operation is over, the anesthesia team moves the patient to the post 

anesthetic care unit (PACU) for an observation of the vital sign, respiratory pattern, 

and the management of surgical pain. The duration in the post-anesthetic care unit is 

determined by the status of each individual patient. 

        After a 24-hour period, after the patients go through an anesthesia procedure, the 

anesthesia team pays a visit at the ward for an assessment to see if there are any 

problems by checking the awareness, pain level, dizziness, nausea, vomiting, and sore 

throat of each patient. 

All of these procedures have been manually managed. However, there has 

been an increasing use of an electronic patient anesthesia record machine. This type of 

machine has been designed and developed since 1970. Each care institute has applied 

the machine to measure the accuracy and the completeness of the patient record. By 

this, it means that all information that an anesthesiologists and nurse anesthetists have 

recorded in the handwritten anesthetic record form, will now be switched to this 

record machine. The machine is aimed to be used as a reference point of the planning 

and the monitoring for quality standards of the treatment. 

An electronic anesthetic record machine yields various kinds of benefits. For 

instance, it continues to help take care to the patient after the operation, particularly, 

at the ward. In case a nurse does not understand about the dose of narcotic drug given 

that is stated inaccurately or uncompleted in the paper-form record sheet, she may not 

be able to observe the patient’s respiratory pattern which can develop into an apnea of 

the patient during the post-operative function. The nurse may then misunderstand 
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about the volume of the intake or the output at the stage of the intra-operative. As a 

result, the nurse cannot be aware of the patient’s hypotension or patient’s pulmonary 

edema. Apparently, the knowledge of those that have been involved in the process 

becomes very important. Noteworthy, is the fact that when an anesthesia record is 

invalid or when the record is not understood in term of its meaning of the record, it 

leads to a lack of effective treatment and causes an inappropriate continuity of care. In 

Thailand, when previous anesthesia record was handwritten, the problems occurred 

due to the unclearness, incompleteness and errors, any of which impedes the 

effectiveness and safety of care-giving. 

Neurological Institute is a tertiary-care level hospital based in Bangkok. It is 

the center of excellence for neurological diseases ranging from stroke, epilepsy 

diseases, spinal diseases, brain tumor, and neuro-immunology diseases. Neurological 

Institute also provides medical care for the patients referred from other hospitals. In 

particular, the target of the anesthesia department is to yield the support for the 

neurosurgical procedure, neuro-intervention procedure, dental surgery in mentally 

retarded children, and eye surgery. 

Electronic patient anesthesia record at the Neurological Institute is an 

automatic recording system that allows for automatic and reliable data collection, data 

storage, and patient’s data presentation during the intra-operative and post- operative 

periods. Electronic patient anesthesia record are user-friendly due to its easiness to 

read, accuracy, effectiveness in terms of data recording, as well as potentially cost-

effective for an anesthesia management. Also useful for research and development, 

and potentially is advantageous from the aspect of legal issues. However, as electronic 

patient anesthesia record needs to be connected with the Internet technology, some 

personnel who have less experienced with the computer system may be hesitant or 

worried to use it as they are unfamiliar with the layout and the replacement of the 

machine. 
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By far, Neurological Institute has been the first care institute in the country 

which implements the use of electronic patient anesthesia record in its full scale since 

September 2012 after one year of development and testing.  As of now, Electronic 

patient anesthesia record has become a routine use in the operating theater to record 

patient’s clinical information before anesthesia, anesthesia data during the intra-

operative and the post-anesthetic care unit at the post-anesthesia functions.   

After an implementation of electronic patient anesthesia record program by the 

Anesthesiology Department at the Neurological Institute, there has been no study to 

survey the satisfaction of the users toward electronic patient anesthesia record. 

 

1.2 Research Question 

1. What is the level of satisfaction among users of anesthesia information 

management system in Neurological Institute, Bangkok, Thailand? 

2. What are the factors associated with the level of satisfaction among 

users of anesthesia information management system in Neurological 

Institute,Bangkok, Thailand? 

1.3 Hypothesis 

 The socio-demographic characteristics associate with the level of satisfaction 

among users anesthesia information management system in Neurological 

Institute,Bangkok, Thailand 

 

1.4 Research objectives 

1. To assess the level of  satisfaction among users of anesthesia 

information management system in Neurological Institute,Bangkok, 

Thailand 

2. To examine the factors associated with the level of  satisfaction among 

users of anesthesia information management system in Neurological 

Institute, Bangkok, Thailand 
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1.5 Conceptual Framework 

 

 

 

  

Independent variables  
 

Dependent variables 

    

Demographic data :    

 age, gender, level of 

education  
  

  

     

Job position  
    

    

     

Number of years in practice 

at  hospital  

    

    

     

Duration of  electronic 

patient anesthesia record  

use   

   Satisfaction of    electronic 

patient anesthesia record     

     

Duration of handwritten 

record use  
    

    

     

Level of English language 

knowledge 
    

    

     

Level of computer 

knowledge 
    

    

     

Familiarity with electronic 

machine   
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1.6 Operational definition 

In this study, there are both independent and dependent variables: 

      Independent Variables 

- Age refers to how old the interviewee is at the time of the interview. 

- Gender refers to male and female. 

- Level of educational refers to the highest year or education of the interviewee. 

It was divided into Bachelor’s degree , Master’s Degree and Doctoral Degree 

- Job position refers to the role of person in Neurological Institute: as 

anesthesiologists / nurse anesthetist / registered nurse / neurosurgeons. 

- Number of years in practice at this hospital refers to the period that one has 

worked in Neurological Institute. 

- Duration of electronic patient anesthesia record use refers to the period of 

electronic anesthesia medical record use.  

- Duration of handwritten record use refers to the period of handwritten 

anesthesia medical record use.  

- Level of English language knowledge refers to level : high , moderate ,low  

- Level of computer knowledge refers to level:  high , moderate ,low 

- Familiarity with electronic machine refers to level:  high , moderate ,low 

 

    Dependent variable 

- Satisfaction refers to the level of one’s feeling of comfort with the electronic 

patient anesthesia record compared to the handwritten one. 
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CHAPTER II 

REVIEW OF LITERATURE 

In order to fulfill the thesis topic on “A survey of satisfaction among users of 

electronic patient anesthesia record in Neurological Institute, Bangkok, Thailand,” the 

researcher has reviewed the following concepts to help designing the survey 

questionnaire: 

2.1 Definition of anesthesia care  

 The Anesthesia Care Team includes physician and non-physician staff 

members. All members have an obligation to accurately identify themselves and other 

team members to the patients and their families. Anesthesiologists should not permit 

the mis-representation of non-physician personnel acting as though they are resident 

physicians or practicing physicians. The nomenclature below is appropriate 

terminology for this purpose (Committee of Origin Anesthesia Care Team, 2013): 

 Anesthesiologist is a physician’s role as the director of the Anesthesia Care 

Team. A physician is licensed to practice medicine as he/she has successfully 

completed a training program in anesthesiology; 

 Nurse anesthetist is a non-physician but a registered nurse who has 

satisfactorily completed an accredited nurse anesthesia training program and 

certifying examination. 

 Anesthesia is a science that requires knowledge and expertise. 

Anesthesiologists must understand the anatomy and physiology of the body, 

pharmacology of drugs in use for anesthesia, type of anesthesia, principles to operate 

anesthesia machine or monitor, pathophysiology of patient and disease to operate. 

They must also know about procedures for surveillance of potential complications 

from surgery, and must have skills to communicate with the Surgeon, anesthesia nurse 

and other provider for anesthesia care and surgical procedures to make sure the 

procedures goes smoothly and that the patients recovers safety after surgery. 
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 The choice to which type of anesthesia is used depends on the patients’ 

surgery or procedure that patient receives, including the expertise of anesthesiologists 

and surgeons in the creation of such surgical anesthesia. 

 1. General anesthesia, general anesthesia is to allow the patient to be 

unconscious, analgesia, amnesia and immobility or muscle relaxation for convenience 

of surgery with the infusion of the intravenous anesthesia alone or a mix of inhalation 

anesthesia for stability of a deep anesthesia. 

 2. Regional anesthesia is when Anesthesiologists inject analgesia drug into   

epidural space, spinal canal or brachial plexus for nerve block. Patient can remain 

awake during the surgical procedure but feels no pain at the surgery site. Mostly, an 

epidural or spinal block technique is used for surgeries below the waist (cesarean 

section, total hip replacement, and total knee replacement) and brachial plexus block 

is used for arm surgery. 

 3. Monitor anesthesia care is to monitor the patient given intravenous drug 

injection for sedating patients to cooperate during operation. Most choose this type for 

short time surgeries and investigation procedure (i.e. colonoscopy, computer scan, 

MRI) 

 4. Local or topical anesthesia is administered anesthetic drug to the position of 

surgery example give anesthetic spray around a wound in the neck before an 

endoscopy procedure. 

 Advantage and limitation of type of anesthesia 

Table 1Advantage and limitation of General anesthesia 

Advantages Limitations  

1.used for long surgeries  1.patient high dose of anesthesia 

drug  may find  side effects of the 

drug  

2.control deep anesthesia  2.Elderly patient or patient that have 

pathological brain conditions, liver 

and kidney problems may have a 

delay in recovery awake  

3.appropriate for patient that are unable 

to cooperate or make decisions   

3. higher risk of nausea and vomiting  
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4.stable of hemodynamic  4.less pain tolerance after surgery  

 5.may find complications :difficult 

ventilation, difficult intubation, 

dental damage ,etc  

 

Table 2Advantage and limitation of Regional anesthesia 

 

 

 Statement on the Anesthesia care team from the committee of American Society 

of Anesthesiologists approved by ASA House of Delegates on October 26, 1982, and 

last amended on October 16, 2013 definition role for the safe conduct of the Anesthesia 

Care Team to achieve optimum patient safety, the anesthesiologist who directs the 

Team is required to be responsible for the following (Committee of Origin, 2011):  

Advantage Limitation  

1.can assess conscious of patient all time 

to operation  

1.spinal anesthesia induce 

hypotension after local  drug 

injection suddenly  

2.more pain tolerance after surgery  2.complication of local anesthesia : 

can cause allergy, infection, 

headaches, back pain  

3.no disturbed  respiratory system  3.maybe patient feel fearful or 

excited  

4.more attachment between  mother and 

neonate  in cesarean section at delivery 

situation   

4.local anesthesia have duration of 

effect maybe can’t predict time to 

surgery ,can’ t refill drug   

 5.patient blood coagulation is contra 

indication    

 6. morphine mix in local anesthesia 

for spinal injection have possibility  

causing itchy skin, nausea and 

vomiting, respiratory depression  
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1. Management of personnel: anesthesiologists should assure the assignment 

to the physician and/or non-physician personnel with appropriate skills for each 

patient and each procedure;  

2. Pre-anesthetic evaluation of the patient: a pre-anesthetic evaluation allows 

for the development of an anesthetic plan that considers all conditions and diseases of 

the patient that may influence the safe outcome of the anesthetic. Although              

non-physicians may contribute to the pre-operative collection and documentation           

of the patient’s data, the anesthesiologist is the sole responsible for the overall 

evaluation of each patient;  

3. Prescribing the anesthetic plan: an anesthesiologist is responsible for 

prescribing an anesthesia plan aimed at the greatest safety and highest quality for each 

patient. The anesthesiologist discusses with the patient or the guardian, on the issues 

of anesthetic risks, benefits and alternatives, and informed consent receiving. When a 

part of the anesthetic care will be performed by another qualified anesthesia 

practitioners, the anesthesiologist should inform the patient that delegation of 

anesthetic duties is included in care provided by the Anesthesia Care Team.  

4. Management of the anesthetic: a management of an anesthetic is dependent 

on many factors, including the unique medical conditions of individual patients and 

the procedures being performed. Anesthesiologists will determine which pre-

operative tasks, if any, may be delegated. The anesthesiologist may delegate specific 

tasks to qualified non-anesthesiologist members of the Anesthesia Care Team 

providing that quality of care and patient safety are not compromised. The 

anesthesiologist will participate in critical parts of the anesthetic, and will remain 

immediately available for the management of emergencies regardless of the type of 

anesthetic provided; 

5. Post-anesthesia care: routine post-anesthesia care is normally delegated to 

post-anesthesia nurses. The evaluation and treatment of post-anesthetic complications 

are the sole responsibility of the anesthesiologist; and  

6. Anesthesia consultation: like other forms of medical consultation, this is the 

practice of medicine and should not be delegated to non-physicians. 
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2.2 Patient anesthesia record 

 The goal of the anesthesia record is to capture a patient’s response to 

anesthesia and surgery by recording the procedures, physiologic changes, key events, 

and pharmacologic administration that occur throughout the perioperative period 

 

2.2.1 Handwritten  patient anesthesia record 

 The paper anesthesia record has not changed fundamentally since its 

earliest inception in the 1890s by Dr Harvey Williams Cushing and Dr Ernest 

Amory  Codman. And development anesthesia document appropriate for other 

place. (Figure1.) 
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Figure 1   Intra operative handwritten patient anesthesia record 
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Anesthesia providers routinely monitor the following continuous and 

frequently obtained metrics and waveform data: 

 •Heart rate 

 • Pulse oximetry (non-invasive devices used to measure a patient's 

blood-oxygen saturation level and pulse rate) 

 • Blood pressure 

 • Electrocardiogram 

 • End-tidal carbon dioxide monitoring  

 • Respiratory rate 

 • Airway pressure 

 • Tidal volume 

 • Temperature 

 • Volatile anesthetic concentration 

 • Central venous pressure 

 • Pulmonary artery pressure 

 

Although the paper-form anesthesia record has a good structure but it also has 

some limitations. From the study by the Department of Anesthesiology, Faculty of 

Medicine, Prince of Songkla University, by Wipharat Juthasantikul et al in 2012, it 

was indicated that from a handwritten anesthetic record, nurses at the ward had 

problems of readable handwriting. As a result, the record caused confusion about the 

antibiotic given. The study suggested for an integration of the electronic anesthesia 

record for more effectiveness in care-taking of the patient in the post-operative period.  

From Mount Sinai journal of medicine Page 154-165, Bassam Kadry (2012) 

show about limitation of the paper anesthesia record  

• Recall bias occurs because the anesthesiologist cannot simultaneously write 

down the vital signs and deliver care to the patient. This limits the record’s accuracy 

and can result in a constant vital-sign data. 

• Data can only be queried for outcomes research or quality-assurance 

purposes through manual chart review. 

 • Records are often illegible or difficult to read. 

 • Records may be lost or be otherwise inaccessible. 



 14 

 • Incomplete documentation can limit charge capture and billing opportunities. 

 • Less medical legal protection. 

2.2.2.Electronic  patient anesthesia record 

 The documentation of physiologic metrics by computers has been utilized 

since the 1970s. Electronic patient anesthesia record are specialized forms of 

electronic health record systems (Figure 2). The system allows for automatic and 

reliable data collection, data storage, and presentation of real-time patient data during 

the pre-operative, Intra operative and post-operative periods. Most electronic patient 

anesthesia record  allow end users to access information for management, Quality 

assurance and research purposes. This system consists of a combination of hardware 

and software that interface with intraoperative monitoring. So primary role of 

electronic patient anesthesia record is to capture data during intraoperative phase, 

most system can corporate pre and postoperative phase. (Figure 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 2 Electronic patient anesthesia record workstation mounted on an 

anesthesia machine 
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Figure 3 Intra operative electronic patient anesthesia record 
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From Anesthesiology news in September 2009, Jesse M. Ehrenfeld summarize 

area impacted by electronic patient anesthesia record 

- Impact on patient :  

 - more accurate record of patient responses to anesthesia  

 - improve availability of history records  

 - allow Anesthesiologist to focus on patient, rather than charting. 

- Impact on the practice of anesthesia  

 - improve quality assurance function due to more accurate and complete 

record  

 - ability to quickly search for specific occurrences or area events across 

multiple case 

 - provide a mean to track individual provider performance over time 

 - assessment patient outcome through integration with other hospital database 

 - available of accurate, high-resolution chart for education purpose  

 - legal protection through provision of more accurate, unbiased information   

- Impact on department management  

 - facilitate accurate and timely billing 

 - allow analysis of supply costs by patient/provider/type of surgery 

 - can assist with concurrency and other regulatory compliance issues   

 - satisfy joint commission requirements for comprehensive legible records  

 Although Electronic patient anesthesia record or electronic patient anesthesia 

record has many advantages but it also its limitations. 

 -limited mobility (electronic patient anesthesia record typically accessed on 

desktop computer: pre and postoperative assess usually at bedside) 

 -no electronic patient anesthesia record standards across vendors 

 -unrecognized system failure can lead to gap in data collection 

 -initial expense may not be recovered quickly in small practices 

 -requires significant time and effort for initial training and implementation 

 - potential introduction of monitoring and recording artifact into electronic 

record 
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2.3 Concept of satisfaction 

In marketing term, positive and negative feedback from users/customers can 

influence the whole quality improvement agenda and provide an opportunity for an 

organization or a department to learn and develop their products/services pertaining to 

the needs and requirements of the users/customers, particularly in the target marketing 

way of conducting a business. 

In general, satisfaction means the feeling of pleasure that one has when one 

has done or achieved what one has wanted. The feeling of satisfaction tends to 

decrease if the need or purpose has not been met with the response. Another meaning 

is that of a positive feeling to an assessed service, especially when one succeeds the 

purpose that one has set. 

 

2.4   Related research about users/customers’ satisfaction  

In the study about the completion and the accuracy in charting an anesthetic 

records at Songklanagarind Hospital by Yunuswangsa Q et al (2008) aiming to audit 

the completeness and the accuracy in charting an anesthetic record in handwritten form. 

The result indicated that there was a 100% complete and accurate items regarding vital 

signs during anesthesia. The average of good anesthetic record was however only 

94.5%. The incomplete anesthetic records were caused by illegibility, incorrect data 

filling, no data, or incomplete detail of each item, such as incorrect ASA classification, 

or problem list, etc. Handwritten records should be carefully filled-in to increase 

completion so that the data could be used as a legal evidence reference. 

A study by the Department of Anesthesiology, Faculty of Medicine, Prince of 

Songkla University by Wipharat Juthasantikul et al (2012) studied about the perception 

of nurses regarding the benefits from anesthetic record for nursing care with post-

operative patients. The result showed a high level score of nurse perceptions and score 

of benefits of anesthetic record for nursing care in post-operative period. The highest 

mean score about antibiotics was given during intra-operative stage (4.34) and the 

benefit score was 4.50. The mean score of benefit of the legibility of the handwritten 

record and the complete details of anesthetic record was the lowest (3.90). The nurses 

in the study suggested for a training course on how to read anesthetic record for 

http://www.ncbi.nlm.nih.gov/pubmed?term=Yunuswangsa%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=18839838


 18 

accuracy and quality care for patients in post-operative period. More importantly, they 

also suggested for a computerized anesthetic record information system. 

In 2012, Hyun Seung jin et al focused on the satisfaction with electronic anesthetic 

record and compared it with the handwritten anesthesia record which was administered 

by the anesthesiologists, trainees, and nurses, at the Department of Anesthesiology and 

Pain Medicine, Samsung Medical Center, Sungkyunkwan University School of 

Medicine, Seoul, Korea. The result demonstrated that most of the anesthetic 

practitioners in the hospital promptly accepted and preferred electronic anesthetic 

record in operating over the handwritten ones.  

 Wrightson WA.et al (2010) compared between the electronic and the 

handwritten anesthetic records aiming for the completeness of information at the 

Department of Anesthesia, Starship Children's Hospital, Auckland, New Zealand.  They 

found that there was no significant difference in the total score for the completeness 

between electronic (78%) and handwritten (83%) records (p = 0.16). There was no 

overall difference in the completeness of electronic versus handwritten records as well. 

However, several differences did exist highlighting both clinically important 

advantages and deficiencies in the electronic systems. Records from both systems 

sometimes lacked important information, the authors concluded. 

In another study by Beilin Y  et al (2009) on “A survey of anesthesiologists' and 

nurses' attitudes toward the implementation of an Anesthesia Information Management 

System on a labor and delivery floor” found that most people used anesthesia 

information management system in operating room but not on labor and delivery 

(L&D) floor. The purpose of this study was to then describe an implementation of 

anesthesia information management system on L&D floor and the attitudes of 

anesthesiologists and nurses toward the system. The result indicated that the 

anesthesiologists (76%) and nurses (73%) were satisfied with the L&D electronic 

patient anesthesia record and did not want to switch back to a handwritten record. In 

conclusion, anesthesia information management system should not be limited only to 

the operating room setting, but could as well successfully be used in labor and delivery 

section. 

 Another study tried to integrate the computerized anesthesia charting into a 

hospital information system. The study was conducted by Wang X et al (1995) to 

http://www.ncbi.nlm.nih.gov/pubmed?term=Wrightson%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=21226437
http://www.ncbi.nlm.nih.gov/pubmed?term=Beilin%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18848442
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=8847467
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evaluate the using time, to assess the impact of the system on the anesthesiologists’ 

time use, to assess the completeness of the anesthesia record. Survey questionnaire was 

used to assess anesthesiologists’ attitudes. The study showed a major reduction in time 

required for charting from 20.4% to 13.4% which was statistically significant (p = 

0.0001). Other significant factors were a reduction in the time spent scanning the entire 

area which dropped from 10.5% to 5.6% (p = 0.001), patient preparation time increased 

from 10.1% to 13.1% (p = 0.02), the time spent arranging equipment increased from 

6.4% to 8.1%, and the average time spent on non-anesthesia activities increased from 

6.3% to 11.3%. The computerized anesthesia record was stated to be more legible and 

complete than the manual record. The overall assessment of the computerized charting 

by anesthesiologists was positive. The computerized anesthesia charting was preferred 

by the anesthesiologists, who, after one or two training sessions, used the system on 

their own quite comfortably. 

A study at the intensive care unit was conducted to see the impact of an 

electronic information system on physician workflow and data collection. It was 

conducted by Apkon M et al (2001) to compare handwritten and electronic 

documentation to determine (1) time spent entering data or composing notes; (2) 

number of descriptors documenting patients' physical exams; (3) users' preferences for 

structured or unstructured data entry; and (4) frequency of documenting specific data 

elements related to nutritional support. The results showed that electronic and 

handwritten documentation consumed equal amounts of time. However, an advantage 

of electronic documents was that they were more detailed than handwritten while 

contained 50 % more descriptors overall where some data elements were not 

handwritten. 

 In the School of Nursing at the University of Alabama, Birmingham, AL, USA, 

an observational study was conducted  on “The accuracy and the completeness of an 

anesthesia information management system: recommendations for documentation 

system changes.” (2013). First, observational data was collected from the nurse 

anesthetists who delivered anesthesia care using a touch-screen tablet computer (for the 

utilizing of an access database customized observational data collection tool). Then, the 

survey questionnaire was administered to these nurse anesthetists to assess their 

perceived accuracy, completeness, and satisfaction with the electronic documentation 

http://www.ncbi.nlm.nih.gov/pubmed?term=Apkon%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11280623
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system. The major sources of data not being documented into the system were 

anesthesiologist presence (20%) and placement of intravenous lines (20%). The major 

sources of inaccuracies in documentation were gas flow rates (45%), medication 

administration times (30%), and documentation of neuromuscular function testing 

(20%). All sources of inaccuracies were related to the use of charting templates that 

were not altered to reflect the actual interventions performed. 

In 2008 after an implementation in the Graduate School of Public Health, Younsei 

University, Seoul, Republic of Korea, a study was conducted to see the effect of an 

electronic medical record on the completeness of documentation in the anesthesia 

record. The purpose was to evaluate the completeness of anesthesia recording before 

and after the introduction of an electronic anesthesia record. The result indicated that 

the average completeness score of the electronic anesthesia records was 3.15% higher 

than that of the paper records. However, the type of the anesthesia records had no 

influence on the completeness in the data entry items. 

Finally, a study on the factors influencing the quality of medical documentation when 

a paper-based medical record system was replaced with an electronic medical record 

system by Pourasghar F et al. (2008), the objectives of the study were to identify the 

factors which influence the quality of medical documentation when paper-based 

records were replaced with electronic ones. The results also indicated that the retrieval 

of information from the electronic medical records was easier and faster, especially in 

emergency situations. The electronic medical records system could be a good substitute 

for the paper-based medical records system. However, according to the study, some 

factors such as low physician’s acceptance of the electronic medical record system, lack 

of administrative mechanisms (for instance, supervision, neglecting physicians and/or 

nurses in the development and implementation phases and also continuous training), 

availability of hardware as well as lack of specific software features, can all negatively 

affect the transition from a paper-based system to an electronic system.  

http://www.ncbi.nlm.nih.gov/pubmed?term=Pourasghar%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18828939
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CHAPTER III 

RESEARCH METHODOLOGY 

3.1 Research Design 

This study is a cross-sectional study to assess the satisfaction among users of 

electronic patient anesthesia record in Neurological institute, Bangkok, Thailand. 

 

Research methodology 

3.2 Study Area 

The study area was at the Neurological Institute, Bangkok, Thailand. 

 

3.3 Study Period 

 After an approval from ethical committee, the study started approximately end 

of March to early April, 2015. 

 

3.4 Study Population and Research Subjects 

 The study population is all the users of electronic patient anesthesia record at 

Neurological Institute, Bangkok, Thailand. There are 200 personnel using it. They are 

recorders and readers of this electronic patient anesthesia record:  

 There are 20 people as recorders, which are anesthesiologists and anesthetist 

nurses who work at the Anesthesia Department at the Neurological Institute. They 

provide data into the electronic patient anesthesia records, and after finishing an 

anesthesia procedure, they print out the record form of the patient. 

 There are 180 people as readers, which cover neurosurgeons, neurosurgical 

residents, and registered nurses who use the information from an anesthetic record. 

- Inclusion criteria 

- Anesthesiologists , anesthetist nurses, neurosurgeons , neurosurgical residents, and 

registered nurses who work at Neurological Institute and use electronic patient 

anesthesia records on a regular basis 
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- Above personnel who are willing to reply the survey questionnaire. 

Exclusion criteria 

- Personnel who are inexperienced with electronic patient anesthesia record system.    

3.5 Pilot study 

The questionnaire is used as a pilot test for 30 respondents in Ramathibodi 

Hospital, Bangkok, Thailand tentatively during March 2015, which is after the 

researcher’s thesis proposal examination but during the process of ethics request, in 

order to find out the reliability and the validity of the survey questionnaire. 

   

3.6 Measurement Tools 

 Structured questionnaire in Thai were used to collect the data (see in the 

Appendix).  It consists of 2 parts in close-ended questions. 

 Part 1 Socio-demographic characteristics of respondents: 

There are 10 questions in this part. The questions are about the age, gender, 

education, job position, number of year in practice at Neurological Institute, 

duration of electronic patient anesthesia record use, duration of handwritten 

record use, level of knowledge English language, level of computer knowledge 

and familiarity with electronic machine  

Part 2 Satisfaction level of electronic patient anesthesia record use  

 There are 23 questions in this part using Likert’s scale. The statements include 

both positive and negative views. The rating scale is measured as follow: 

 For positive statements 

   Strongly agree   = 4 scores 

  Agree    = 3 scores 

  Neutral   = 2 scores 

  Disagree   = 1 score 

  Strong disagree  = 0 score 

And reverse for negative statements 

  Strongly agree   = 0 scores 

  Agree    = 1 scores 

  Neutral   = 2 scores 
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  Disagree   = 3 score 

  Strong disagree  = 4 score 

The scores vary from 0 to 92 and all questions are summed up for total scores and 

then converted to 100 scores. The scores are grouped into 3 levels as follow: 

  High satisfaction  75-92 scores  (81-100%) 

  Medium satisfaction   56-74 scores  (60-80%) 

  Low satisfaction   0-55  scores  (less than 60%) 

  A survey questionnaire was developed based on literature reviews and 

previous studies about survey of user’s acceptance of electronic patient anesthesia, a 

record study at Korea from Hyun Seung Jin el al in 2012 and L.Quinzio el al in 2003 

study in Germany. 

 

3.7 Reliability 

To find out the reliability of the questionnaire, the questionnaire was tested 

among hospital staff at Ramathibodi Hospital, Bangkok, Thailand, with similar hospital 

function as compared to Neurological Institute.  

The internal consistency of the rating scales will be performed by Cronbach’s 

alpha coefficient for an analysis of the satisfaction in order to get at least more than 

0.80 of alpha value. 

 

3.8 Validity Test 

To achieve the validity of the questionnaires, three content experts were sought out.  

 

3.9 Data Collection 

 The study’s questionnaire will be used by the researcher to collect the data. The 

researcher will explain about the objective of the study, the components of the 

questionnaire, principle of confidentiality and ethical consideration is then given with 

questionnaire and envelop to the respondents at the ward before morning nursing 

routine and it is then sent back to the researcher after 3 day at the anesthesia 

department. 
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 Researcher prepares a box for sending questionnaire in front of the department 

and after the data analysis process all the papers will be destroyed by a document 

shredder after 1 month. 

 

3.10 Data analysis 

 After the data collection, data is coded, separated in 2 groups (reader and 

recorder) and an analysis is performed by using SPSS statistical software, version 17, 

licensed for Chulalongkorn University. 

 The descriptive statistics is used - the frequency, percentage, mean and standard 

deviation, including minimum and maximum values - to explain the distribution of 

socio-demographic characteristics, and the satisfaction level of the respondents. 

 For analytical statistics, Chi-square test and Man –Whitney test is used to 

explain the association between socio-demographic characteristics and the satisfaction 

level. The significant level in this study is set up at 0.05. 

 

3.11 Ethical consideration  

The study will seek an approval from the Ethics Review Committee for Research 

involving Human Research Subjects, Health Sciences group, Chulalongkorn University 

before full-scale data collection. Then approval from the Ethics committee for research 

of Neurological institute. 

Before collecting the data through the questionnaire with the respondents, the 

researcher will give clear explanation to each potential respondent on the purposes and 

procedures of the study. Each of them will be informed that participation in the study 

is completely voluntary and they can dropout at any time which will not affect them by 

all means. The informed consents will then be obtained from them.



 

 

CHAPTER IV 

RESEARCH RESULTS 

 This chapter provided the detailed description of the results obtained from the 

analysis of cross-sectional survey about satisfaction among users of electronic patient’s 

anesthesia record in Neurological Institute, Bangkok, Thailand.  

 Users in this study refer to readers and recorders. Total number of readers was 

180 respondents and the number of questionnaire returned to researchers was 162 sheets 

(90%). Recorders were 20 persons return rate which is 100%. The variables were 

described as simple percentages, means, and standard deviations as appropriateness 

depended on the nature of the variables. 

  It started with the demographic data followed by the responses for each section 

of the questionnaire. The level of satisfaction score were then presented followed by 

the results of Chi-square and Mann-Whitney Test to see whether there was any 

association between socio-demographic characteristics and satisfaction. 

 

4.1 Socio-demographic information 

 According to the socio-demographic characteristics information of respondents 

in table  3 and 4  the total response for questionnaire participants were 20 participants 

in recorder group and 162 participants in reader group .  

Table 3 Socio-demographic characteristics of recorder respondents 

   The recorders group showed mean of age 40 years (maximum 59, minimum 

27).The majority of gender was female 95% and only 5 % of respondents were male. 

The results of education level showed that 80.0% of respondents had graduated 

Bachelor’s degree. 80% of job positions in respondents were nurse anesthetists and 

20% were Anesthesiologists. Mean of duration in practice at Neurological Institute 

showed 12.5 years (maximum 37, minimum 0.5), duration of use of anesthesia 

information management system showed mean 2.08 years (maximum 3, minimum 0.5) 

and mean of duration to use handwritten anesthesia record form showed 10.45 years 

(maximum 30, minimum 0.5) 
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 About level of knowledge English language, level of computer knowledge and 

familiarity with electronic machine in recorder group found 80% had moderate level 

cognition. 

 

Table 3 Socio-demographic Information of Recorder Participants 

Characteristics   Number Percentage  

      (%) 

1. Age  (years)       

Mean   40 SD 10.3    

Max 59, Min 27      

    

2. Gender Male 1 5 

 Female 19 95 

    

3. Level of education Bachelor’s Degree 16 80 

 Master’s Degree 3 15 

 Doctoral Degree 1 5 

    

4.Job position Anesthesiologists  4 20 

 Nurse  anesthetist 16 80 

5. Duration in practice at this 

hospital (years) 
   

Mean   12.5  SD 9.7    

Max 37, Min 0.5      

    

6. Duration of electronic 

patient anesthesia record use 

(years) 

   

Mean   2.08 SD 0.7    

Max 3.0, Min 0.5      

    

7. Duration of  handwritten 

record use  (years) 
   

Mean 10.45  SD 9.7    

Max 30, Min 0.5      

    

8.  Level of English language 

knowledge   
High 3 15 

 Moderate 16 80 

 Low  1 5 
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9. Level  of computer 

knowledge 
High 3 15 

 Moderate 16 80 

 Low  1 5 

10.Familiarity with 

electronic machine                     
High 3 15 

 Moderate 16 80 

 Low  1 5 

       

 

Table 4 Socio-demographic characteristics of Reader respondents 

 Characteristics of the respondents are presented in Table 3 the mean return 

rate for this survey was 90 %. The readers group showed mean of age 35.97 years 

(maximum 59, minimum 21).The majority of the gender were female 73.5% and 26.5 

% of respondents were male. The results of education level showed that 80.9 % of 

respondents had graduated Bachelor’s degree. 82.1% of job position in respondents 

were registered nurses, 11% were Neurosurgery residents and 6.8% were 

Neurosurgeons. Mean of duration in practice at Neurological Institute showed 11.2 

years (maximum 37, minimum 0.3), duration of use of anesthesia information 

management system showed mean 1.9 years (maximum 3, minimum 0.25) and mean  

duration of the use of  handwritten anesthesia record form showed 7.4 years 

(maximum 30, minimum 0.0) 

 The majority of the readers level of English language knowledge, level of 

computer knowledge and familiarity with electronic machine in this group was found 

to be  moderate level cognition  74.7%,68.5%.,70.4%. 

 

Table 4 Socio demographic characteristics of Reader respondents 

Characteristics   Number Percentage  

      (%) 

    

1. Age  (years)    

Mean 35.97 SD 9.57    

Max 59, Min 21      

    

2. Gender male 43 26.5 

 female 119 73.5 
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3. Level of education 
Bachelor’s 

Degree 
131 80.9 

 Master’s Degree 31 19.1 

    

4.Job position Nurse  133 82.1 

 Neurosurgeon  11 6.8 

 Resident  18 11.1 

    

5. Duration in practice at this hospital   

(years) 
   

Mean11.24 SD 9.44    

Max 37.0, Min 0.33      

    

6. Duration of electronic patient 

anesthesia record use (years) 
   

Mean 1.93 SD .82    

Max 3.0, Min 0.25      

    

7. Duration of  handwritten record use  

(years) 
   

Mean   7.40 SD 7.67    

Max 30, Min 0.0      

    

8.  Level of  English language 

knowledge 
High 34 21 

 Moderate 121 74.7 

 Low  7 4.3 

    

9. Level  of computer knowledge High 46 28.4 

 Moderate 111 68.5 

 Low  5 3.1 

    

10.Familiarity with electronic machine            High 46 28.4 

 Moderate 114 70.4 

 Low  2 1.2 

        

    

    

4.2 Information about satisfaction questionnaire    

 This table showed information satisfaction question in recorders group. Most 

participants showed general satisfaction towards the use of electronic patient 
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anesthesia record  in the operating room. Most respondents strongly agree of the 

automated convenient in lengthy cases which were more than 3 hours. (65%) and 

found to agree that anesthetic records were easy to read (65%), results in accurate 

documentation of procedures and events (65%), easy to review the record during and 

after the case (65%). However, respondents disagreed results are as follows, time-

saving record-keeping system (15%), system easy to maintain (15% ), respondents 

strongly disagreed only with one question which is  convenient in short cases 1-3 

hours (5%). 

  

 

Table 5 Information about satisfaction questionnaire in recorder group   

 

Question 
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% % % % % 

      

1.information in anesthetic record 

easy to read  
35 65 0 0 0 

2. Time-saving record-keeping 

system 
25 50 

1

0 
15 0 

3. Results in accurate recording of 

vital signs 
55 40 5 0 0 

4. Results in accurate documentation 

of procedures and events 
30 65 5 0 0 

5. Allows more time to concentrate 

on patient care 
45     40      15 0 0 

6. Convenient in short cases (1-3 

hr.) 
25     30      30 10 5 

7. Convenient in lengthy cases 

(>3hr.) 
65     30       5 0 0 

8. Convenient in simple 

cases(Laminectomy, Tracheostomy) 
35    50      10 5 0 

9. Convenient in complicated 

cases(Brain tumor, Aneurysm) 
45   50 5 0 0 
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10. Beneficial in complicate  or  

emergency cases 
25 55 15 5 0 

11. Convenience for record-keeping 

in emergency (eg. CPR) situations 
15 50 25 10 0 

12. Easy to review the record during 

and after the case 
30 65 5 0 0 

13. Convenient for data collection 

and research use 
40 35 25 0 0 

14.Over all satisfied with the 

electronic patient anesthesia record 
35 55 10 0 0 

15. Safe for patient 40 55 5 0 0 

16. Safe for personal  45 50 5 0 0 

17. Advantageous for legal 

protection 
40 45 10 5 0 

18. Prefer  electronic patient 

anesthesia record over handwritten 

anesthetic  record  

45 35 20 0 0 

19.Value investing in the future  45 45 10 0 0 

20.Easy to maintenance 40 35 10 15 0 

21. Understand the interpretation of 

the AIMS more than handwriting 

record. 

25 45 25 5 0 

22. Understand of the electronic 

patient anesthesia record more than 

handwriting record. 

30 35 25 10 0 

23. Electronic patient anesthesia 

record appropriate to Global 

technology  

45 55 0 0 0 

      

            

      

This table showed information satisfaction question in reader group 

  According to reader respondents they strongly agree that it is convenient for 

data collection and research use (20.4%) and agreed that it is easy to review the record 

during and after the case (79%) and over all satisfied with the electronic patient 

anesthesia record (79%), but only (0.6%) of respondents disagreed that information in 

anesthetic record was easy to read using electronic patient anesthesia record 

  Over all respondents satisfied with the electronic patient anesthesia record, 

understand the interpretation of the electronic patient anesthesia record more than 

handwriting records. 
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Table 6 Information about satisfaction questionnaire in reader group 

 

Question 

S
tr

o
n
g
ly

 a
g
re

e 

A
g
re

e 

N
eu

tr
al

 

D
is

ag
re

e 

S
tr

o
n
g
ly

 d
is

ag
re

e 

% % % % % 

      

1.information in anesthetic record easy 

to read  13.0 75.3 11.1 0.6 0.0 

2. Time-saving record-keeping system 7.4 72.8 19.8 0.0 0.0 

3. Results in accurate recording of 

vital signs 13.6 77.8 8.6 0.0 0.0 

4. Results in accurate documentation  

of procedures and events 11.7 76.5 11.7 0.0 0.0 

5. Allows more time to concentrate 

on patient care 5.6 64.2 30.2 0.0 0.0 

6. Convenient in short cases (1-3 hr.) 6.8 74.1 6.8 0.0 0.0 

7. Convenient in lengthy cases 

(>3hr.) 6.2 
75.9 17.9 

0.0 0.0 

8. Convenient in simple cases     

(Laminectomy, Tracheostomy) 6.2 75.3 18.5 0.0 0.0 

9. Convenient in complicated cases 

(Brain tumor, Aneurysm) 7.4 70.4 22.2 0.0 0.0 

10. Beneficial in complicate  or  

emergency cases 6.2 73.5 20.4 0.0 0.0 

11. Convenience for record-keeping 

in emergency 6.2 77.8 16.0 0.0 0.0 

 (eg. CPR) situations   

12. Easy to review the record during 

and after the case 12.3 79.0 8.6 0.0 0.0 

13. Convenient for data collection 

and research use 20.4 72.8 6.8 0.0 0.0 

14.Over all satisfied with the 

electronic patient anesthesia record 9.9 79.0 10.5 0.6 0.0 

15. Safe for patient 8.0 74.1 17.9 0.0 0.0 

16. Safe for personal  7.4 77.8 14.8 0.0 0.0 

17. Advantageous for legal 

protection 14.2 69.1 16.7 0.0 0.0 

18. Prefer electronic patient 

anesthesia record  over handwritten 

anesthetic  record  13.0 75.3 11.7 0.0 0.0 
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19.Value investing in the future  10.5 74.7 14.8 0.0 0.0 

20.Easy to maintain 8.6 75.9 15.4 0.0 0.0 

21.Understand the interpretation of 

the AIMS 8.6 74.7 16.0 0.6 0.0 

more than handwriting record .      

22. Understand electronic patient 

anesthesia record more than 

handwriting record. 8.6 76.5 14.2 0.6 0.0 

23. Electronic patient anesthesia 

record appropriate to Global 

technology  19.1 77.2 3.7 0.0 0.0 

    

    

4.3 Satisfaction among users of electronic patient anesthesia record    

Table 7 Satisfaction of recorder respondents 

 The result of the study showed 50% of recorder group were high satisfied of 

the electronic patient anesthesia record and moderate satisfaction in this program 

found 45 % and only 5% felt low satisfaction. 

Satisfaction Number Percentage  

    (%) 

Low 1 5 

Moderate 9 45 

High  10 50 

   

Total 20 100 

      

 

Table 8 Satisfaction of reader respondents 

 The result of the study showed 84 % of reader group were in moderate   

satisfaction with the electronic patient anesthesia record and high satisfaction in this 

program found 13 % and only 3.1% felt low satisfaction. 

   

Satisfaction Number Percentage  

    (%) 

Low 5 3.1 

Moderate 136 84 

High  21 13 

   

Total  162 100 
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4.4 Association between socio-demographic characteristics and satisfaction 

among users of electronic patient anesthesia record   

Table 9 shows the association between socio-demographic characteristics and 

recorder satisfaction of electronic patient anesthesia record, there was no 

significant association between all of socio-demographic characteristics and 

satisfaction among users of electronic patient anesthesia record   

 

Table 9 Association between socio-demographic characteristics and recorder 

respondent’s satisfaction of electronic patient anesthesia record   

    

Characteristics 

Satisfaction  N (%) 

p-value 
High 

Moderate and 

Low 

    

1. Age  (years)    Mean 37.5 Mean 42.5 0.226 

 max 55 min 27 max 59 min 29  

    

2. Gender   0.305 

Male 1 (10) 0  

Female 9(90) 10(100)  

    

    

3. Level of education   0.513 

Bachelor’s Degree 8(80) 8(80)  

Master’s Degree 1(10) 2(20)  

Doctoral Degree 1(10) 0  

    

4.Job position   1.00 

Anesthesiologists  2(20) 2(20)  

Nurse  anesthetist 8(80) 8(80)  

    

5. Duration in practice at 

this hospital 
Mean 10.15 Mean 14.94 0.495 

   (years) max 23 min 0.5 max 37 min 2  

    

6. Duration of AIMS use 

(years) 
Mean 1.95 Mean 2.21 0.641 

 max 3 min 0.5 max 2.5 min 0.75  
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7. Duration of  

handwritten record use  
Mean 7.5 Mean 13.4 0.211 

 (years) max 30 min 1 max 30 min 0.5  

    

8.  Level of knowledge  

English language 
  0.531 

High 2(20) 1(10)  

Moderate & Low  8(80) 9(90)  

    

 

9. Level  of computer 

knowledge 

   

 

0.531 

High 2(20) 1(10)  

Moderate & Low  8(80) 9(90)  

    

10.Familiarity with 

electronic machine            

  0.06 

High 3(30)         0  

Moderate & Low  7(70) 10(100)  

        

    

   

Table 10 Association between socio-demographic characteristics and reader 

respondent’s satisfaction of electronic patient anesthesia record   

    

 

Characteristics 
Satisfaction N (%) p-value 

High Moderate and low   

    

1. Age  (years)    Mean 37.57 Mean 35.73 0.38 

 max 56 min 25 max 59 min 21  

    

2. Gender   0.07 

male 9 (42.9) 34 (24.1)  

female 12(57.1) 107(75.9)  

    

    

3. Level of 

education 
  0.239 

Bachelor’s Degree 15(71.4) 116(82.3)  

Master’s Degree 6(28.6) 25(17.7)  
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4.Job position   0.065 

Nurse  14(66.7) 119(84.4)  

Neurosurgeons  2(9.5) 9(6.4)  

Resident trainee 5(23.8) 13(9.2)  

    

5. Duration in practice at this 

hospital 
Mean 10.89 Mean 11.29 0.725 

   (years) max 31 min 0.75 max 37 min 0.33  

    

6. Duration of AIMS use 

(years) 
Mean 2.03 Mean 1.92 0.433 

 max 3 min 0.25 max 4 min 0.25  

    

7. Duration of  handwritten 

record use  (years) 
Mean 6.86 Mean 7.48 0.889 

 max 20 min 0 max 30 min 0  

    

8.  Level of English language 

knowledge   
  0.36 

High 6(28.6) 28(19.9)  

Moderate & Low  15(71.4) 113(80.1)  

    

9. Level  of computer 

knowledge   
0.002* 

High 12(57.1) 34(24.3)  

Moderate & Low  9(42.9) 106(75.7)  

    

10.Familiarity with 

electronic machine     
 

 
0.001* 

High 13(61.9) 8(38.1)  

Moderate & Low  33(23.4) 108(76.6)  
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CHAPTER V 

DISSCUSSION 

 The study was aimed to access the level of satisfaction among users of 

anesthesia information management system at Neurological Institute, Bangkok, 

Thailand, and determine an association among level of satisfaction and demographic 

data. 

 The discussion is based on the finding collected from 182 respondents divided 

into readers and recorders group.  

 

5.1 Socio-demographic information  

 From this study, in recorders group it was found that the majority of respondents 

were in the mean age of 40 years (max 59,min 27) and readers group found  mean age 

of respondents were  35.97 years (max 59,min 21). More than half of the respondents 

were female in both group (95%,73.5%)  that coincided with the report on total number 

of  all staff  in  Neurological Institute ,the number shows female more than male in all 

departments  (Neurological Institute access on April 15, 2015) This result is aligned 

with Wirharat Juthasantikul et al in 2012 that explained the nurse perception score of 

anesthetic record  in  Prince of Songkla University were mostly in female 95.%  and 

the age range in this study showed  most of respondents were  20-40 years  (82%) 

 The majority of respondents both groups had graduated Bachelor’s degree 

(80%, 80.9%) and higher Bachelor’s degree (20.0%, 19.1%) respectively. When 

focused on the study population in nurse group, majority in this group graduated 

Bachelor’s degree same with many previous studies (Lumyai Sabangban 2006). 

 Regarding the job position in Neurological Institute mainly respondents of both 

groups had nurses (80%, 82.1%) respectively. This report shows total number of  all 

staff  in  Neurological Institute which shows the number of nurses were more than other 

positions  in all hospital   (Neurological Institute access on April 15, 2015) 

 The duration in this study are consisted of three parts. The first showed duration 

in practice at Neurological Institute, the mean years of both recorders and readers group 
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were found to be similar (12.5, 11.24). The second study duration of anesthesia 

information management system used in this hospital found similarities in both groups 

approximate to mean of years (2.08, 1.93) and  a different in both group found mean 

duration of handwritten anesthesia record use (10.45,7.40)   

 First of all, Electronic patient anesthesia record was implemented to use in 

Anesthesia department since September 2012 for 1 year to develop and test. As of now, 

this program routine is used in the operating theater to record patient’s clinical 

information before anesthesia, anesthesia data during the intra-operative and the post-

anesthetic care unit at the post-anesthesia functions. So duration of anesthesia 

information management system used in this hospital by both groups have similar usage 

time. 

 Concerning the level of English language knowledge, computer knowledge and 

familiarity with electronic machine most of the respondents both recorders and readers 

group had moderate level of knowledge (80%, 74.7%), (80%,68.5%) and (80%,70.4%) 

respectively. 

 

5.2 Satisfaction among users of electronic patient anesthesia record 

 The results of satisfaction level contrasted with recorders and readers group. In 

recorders group half of the respondents felt a high level of satisfaction with  electronic 

patient anesthesia record  (50%) moderate and  low  satisfaction were (45%, 5%)  and 

majority of the anesthetic practitioners in Neurological institute  felt  positive  

satisfaction  in this system.  

 But in readers group showed 84% of respondents felt moderate level of 

satisfaction to electronic patient anesthesia record, and those that felt high and low 

satisfaction in this system had 13%, 3.1% respectively. 

 The result of level of satisfaction with electronic patient anesthesia record was 

similar to Hyun Seung jin et al. (2012) that evaluated that the attitudes of the 

Anesthesiologists, trainees and nurse anesthetists towards electronic patient anesthesia 

record and compared findings with manual documentation in the operating room, found 

after 1 year routine of computer system use, results revealed very positive attitudes 

toward electronic patient anesthesia record in all personnel’s. One more result in this 

study found  trainees and nurses groups seemed to have higher preference for the 
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electronic anesthesia record, compared to the attending anesthesiologists, and this 

difference was statistically significant (P = 0.002 and P = 0.029, respectively). 

 A study by the Department of Anesthesiology, Thammasat University Hospital 

by Rungjai Ronnatee and Npaporn Chunam studied for the improvement of anesthetic 

record aimed to develop new form of anesthesia record and compared the satisfaction 

among old anesthesia records and new anesthesia records in anesthesiologists and nurse 

anesthetists at Thammasat University Hospital. The result found a high level of 

satisfaction to new form of anesthesia record with statistically significance at  0.05 level 

(Rungjai Ronnatee and Npaporn Chunam, 2013).   

 Another study at the faculty of medicine Vajira hospital reviewed about the 

problems of the development of anesthesia records and found many problems of hand 

writing medical records and recommended the use of electronic patient anesthesia 

record. The same result was seen in the study perception score of anesthetic record in 

Prince of Songkla University. 

 When each item of the questionnaire is taken a look at by the recorders group, 

it was found that the respondents strongly agreed with the automated anesthesia 

information management system convenient in lengthy cases for more than 3 hours 

(65%), and found agree anesthetic record easy to read (65%), results in accurate 

documentation of procedures and events (65%), easy to review the record during and 

after the case (65%). On the other hand, (15%) disagreed about time-saving record-

keeping system  and system easy to maintain (15% ), only (5%) of respondents strongly 

disagreed with only one question which is convenient in short cases 1-3 hour. The same 

study by  Hyun Seung jin et al.(2012) used by anesthetic trainees (2nd - 4th year 

residents) ,Anesthesiologists, nurse anesthetist,  the result showed  automated recording 

of vital signs patient monitoring was convenient (92.6%, 97.%, and 97.8%), time-

efficient (100%, 72.4%, and 100%),more time to care for patients (96.2%, 96.4%, and 

100% ), and data accurate (88.9%, 85.7%, and 80.8%). However, when focus on the 

type of surgery found lower satisfaction of Anesthesia information management system 

was presented for short cases which lasted < 30 min (37%, 46.5%, 53.2%) and simple 

surgery which required less anesthetic concern regardless of the operation time (51.8%, 

53.6%, 65.9%), compared to lengthy surgery which lasted > 30 min (100%, 82.1%, 

89.4%) and complicated surgery with require invasive monitoring and intervention 
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(81.5%, 64.3%, 73.2%). Similarly, lower preferences were shown in operation for 

emergencies or major trauma only 63% of trainees and 60.7% of attending 

anesthesiologists said electronic patient anesthesia record was convenient and 22% of 

trainees and 17.9% of attending anesthesiologists felt uncomfortable with electronic 

patient anesthesia record under CPR conditions. Most of the participants thought that 

electronic patient anesthesia record was convenient for reviewing medical recordings, 

and most of the anesthesiologists indicated that the system was useful when utilizing 

research data.   

 However, readers respondents group were found to strongly agree with the 

convenient for data collection and research use (20.4%), agreed that it was easy to 

review the record during and after the case (79%) and over all satisfied with electronic 

patient anesthesia record (79%). On the other hand, only 0.6% disagreed with using 

electronic patient anesthesia record because respondents felt information in anesthetic 

record easy to read, understand the interpretation of the electronic patient anesthesia 

record more than handwriting record and understand electronic patient anesthesia 

record more than handwriting record.  

 Another result of this study found that respondents needed time to adapt the 

electronic medical records between 1 to 4 weeks. 

 According to satisfaction of registered nurses in wards with anesthesia service 

at Srinagarind Hospital, Khon Kaen University,Thailand (2006). The overall found 

high level of satisfaction ( 3.03 + 0.36) by following a) administration 2.72 + 0.50; b) 

service 3.30 + 0.46; c) knowledge 2.90 + 0.45; and d) personnel 3.22 + 0.46. The open-

ended questions indicated that nurse expected better communication and relationship 

amongst all of the members of the anesthetic team. They felt that the distribution of 

knowledge about anesthesiology was inadequate and wanted training program and 

dissemination of anesthesia knowledge, because after implementation of electronic 

patient anesthesia record system in Neurological institute, the anesthesia department 

did not announce to readers group. Therefore, the study results from readers group 

resulted in moderate level of satisfaction which can be can predicted that they want 

training on reading electronic patient anesthesia record  before use this system.  
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5.3 Association between socio-demographic characteristics and level of 

satisfaction among users of anesthesia information management system 

 The results of this study revealed  in readers group that the level of computer 

knowledge (p = 0.002), and familiarity with electronic machine (p = 0.001) were 

associated significantly with the level of satisfaction with anesthesia information 

management system. This means respondents with differrent level of computer 

knowledge and familiarity with electronic machine had different level of satisfaction . 

 Besides  in  recorders group there was no significant association between 

socio-demographic characteristics and level of satisfaction of anesthesia information 

management system.  

  Khanthong Satsanakul study about attitude of registered nurse to the Nursing 

care record in operating room at Vajira Hospital,Bangkok using descriptive research 

findings registered nurses had positive attitude to data and recording format in nursing 

care record (95.5) and 86.3% recommended to use this form and finally found   

work experience, nurse working in different departments were  not significant to 

attitude of  format nursing record  (p=0.798,0.334) (Sasanakul, 2009). 

  

5.4 Conclusions 

This cross-sectional study attempted to assess the satisfaction among users of 

electronic patient anesthesia record in Neurological institute, Bangkok, Thailand. 

  Data was collected during April 2015 at Neurological institute. Statistics that 

was used in this study were number, percentage, mean, standard deviation, Chi-square 

test and Mann-Whitney Test. The sample consisted of 182 respondents, separated into 

readers and recorders group. The return rate for this survey was 91%.The results 

showed that approximately 75.3% of respondents were female and mean of ages were 

36.41 years old(max59,min21). 80.8% of respondents had highest education of 

Bachelor’s Degree. 73.1% were nurses. Mean duration in practice at Neurological 

Institute showed 11.38 years (maximum 37, minimum 0.33), duration of use of 

anesthesia information management system showed mean 1.95 years (maximum 3, 

minimum 0.25) and mean of duration to use an handwritten anesthesia record form 

showed 7.73 years (maximum 30, minimum 0.0) 
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 The majority of the reader found  level of English language knowledge, level of 

computer knowledge and familiarity with electronic machine in this  group found 

moderate level cognition  75.3%,69.8%.,71.4% respectively. 

 Most of respondents had high level of satisfaction 50% and 45% felt moderate 

satisfaction in recorder group and when focused in readers group found 84% of this 

group moderate satisfaction of electronic patient anesthesia record. The association 

between socio-demographic characteristics and users satisfaction of electronic patient 

anesthesia record were associated significantly with level of computer knowledge and 

familiarity with electronic machine (p=0.002 and 0.001 respectively) in reader 

respondents. However, in recorder group it was found no significant association 

between socio-demographic characteristics and satisfaction of electronic patient 

anesthesia record. 

 

5.5 Limitations 

This study is conducted only at the Neurological Institute, Bangkok, Thailand, 

due to time constraint. Therefore, it cannot be a representative of all users of the 

anesthetic medical record in Thailand. 

 

5.6 Recommendations 

 Based on the findings of this study, the following recommendations should be 

considered.  

1. According to the results this study it gives us a baseline data about the users’ 

satisfaction of the electronic medical record used at Neurological institute. 

This data could be used to understand and evaluate other findings. 

2. In recorders respondent these small group could be studied using an in depth 

interview to get more appropriate and accurate results. 

3. In readers respondent it is suggested to do a follow up on level of satisfaction 

every 5 years 
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5.7 Further study 

1. Neurological institute can bring the study results to further investigate the phase 

2 of the project to find out in-depth the factors that correspond to the satisfaction 

and dissatisfaction of the users. 

2. Neurological institute can finalize the phase 3 of the project on the effectiveness 

of the use of electronic patient anesthesia record at Neurological institute. 

3. The conclusion may be useful for other care institutions on the tertiary level 

with similar nature as the Neurological institute for electronic patient anesthesia 

record implementation when all factors are carefully taken into consideration 



 

 

REFERENCES 

 

Apkon M, S. P. (2001). Impact of an electronic information system on physician workflow 

and data collection in the intensive care unit. Intensive Care Med, 27((1)), 122-130.  

 

 

 

Bassam Kadry, W. W. F., Alex Macario and Jesse M. Ehrenfeld.Anesthesia. (2012). 

Information Management  Systems: Past, Present, and Future of Anesthesia Records. 

Mount Sinai journal of medicine, 79(154–165).  

 

Beilin Y, W. D., Torrillo T, Mungall D, Guinn N, Henriquez J, et al. (2009). A survey of 

anesthesiologists' and nurses' attitudes toward the implementation of an Anesthesia 

Information Management System on a labor and delivery floor. International Journal 

of  Obstetric  Anesthesia, 18, 22-27.  

 

Committee of Origin. (2011). Surgical Anesthesia. Guidelines for patient care in 

anesthesiology. 

 

Committee of Origin Anesthesia Care Team. (2013). Statement on the anesthesia care team.   

Retrieved 5 january, 2014, from https://www.asahq.org/For-Members/Standards-

Guidelines-and-Statements.aspx 
 

Daungwiboon, C. (2008). The development of anesthesia records of Nurse Anesthetists, 

College of Medicine And Vajira Hospital in Bangkok.   Retrieved 21 January, 2013, 

from http://office.bangkok.go.th/csc/attachments/article/189/2093.pdf 
 

Eric L.Bloommfield, N. G. F. (2008). The anesthesia information management system for 

electronic documentation: what are we waiting for? J Anesth 22, 404–411.  

 

Hyun Seung Jin, M. H. K., Suk Young Lee, Hui Yeon Jeong, Soo Joo Choi, and Hye Won 

Lee. (2012). A survey of user acceptance of electronic patient anesthesia records. 

Korean J Anesthesiol, 62((4)), 350-357.  

 

James R. Douglas, J., Melody J Ritter,. (2011). Implementation of an Anesthesia Information 

Management System (AIMS. The Ochsner Journal, 11, 102–114.  

 

Jang J, Y. S., Kim CB, Moon Y, Kim S, . (2013). The effects of an electronic medical record 

on the completeness of documentation in the anesthesia record. Int J Med Inform, 

82((8)), 702-707.  

 

Lumyai Sabangban , W. C.-I., Krisana Sumret, Wiriya Thinsheelong , Pikool Malasai,. 

(2006). Satisfaction Among RNs With Anesthetic Services at Srinagarind Hospital. 

Srinagarin Medical journal, 21(1).  

 

M.Ehrenfeld, J. (2009). Anesthesia information management systems. Anesthesiology news, 

1-8.  

 

Naphat Thanaphuttinath, N. K., Yawadee Gatesamphan,. (2011). The results of the clinical 

record form for the recording quality and satisfaction of nurses in  ward. hcu. journal, 

14(1), 1-21.  

 

https://www.asahq.org/For-Members/Standards-Guidelines-and-Statements.aspx
https://www.asahq.org/For-Members/Standards-Guidelines-and-Statements.aspx
http://office.bangkok.go.th/csc/attachments/article/189/2093.pdf


 

 

44 

Office of the Department of Medical Nursing. (2009). Standard hospital care (Edit 

Version2). Bangkok: Publisher Organization War Veterans. 

 

Pourasghar F, M., KochSS, ForsU,. (2008). Factors influencing the quality of medical 

documentation when a paper-based medical records system is replaced with an 

electronic medical records system. an Iranian case study.Int J Technol Assess Health 

Care, 24((4)), 445-451.  

 

Rungjai Ronnatee and Npaporn Chunam. (2013). Improvement Anesthetic record Thammasat 

University Hospital. from  

http://www.hospital.tu.ac.th/PlanTUHosWeb/data/Project%20Research/research_255

6/5630031.pdf  
 

Sasanakul, K. (2009). The nursing opinion survey about medical recording format at Surgical 

Patients Medical College at Vajira Hospital Bangkok.   Retrieved 21 January 2013, 

from http://office.bangkok.go.th/csc/attachments/article/189/2181.pdf 
 

Thepakorn Sathitkarnmanee , W. J., Sirirat Tribuddharat , Kotchakorn Palachewa , Supattra 

Sripor (2011). Patient Satisfaction with Anesthesia at Srinagarind Hospital Thai 

Journal of Anesthesiology, 37(2), 20-27.  

 

Wilbanks BA, M. J., Berner ES,. (2013). An observational study of the accuracy and 

completeness of an anesthesia information management system: recommendation for 

documentation system changes. Comput Inform Nurs, 31((8)), 359-367.  

 

Wipharat Juthasantikul, A. C., Emon Wattanayomnaporn, Thavat Chanchayanon Ward 

Nurses. (2012). Perception of Details and the Benefits of Anesthetic Records after 

Training. Songkla Med J, 30(21).  

 

Wrightson WA. (2010). A comparison of electronic and handwritten anaesthetic records for 

completeness of information. Anaesth Intensive Care, 38((6)), 1052-1058.  

 
Yunuswangsa Q, N. S., Wasinwong W,. (2008). Completion and accuracy in charting of 

anesthetic records in Songklanagarind Hospital. J Med Assoc Thai, 91((7)), 1002-

1010.  

 

http://www.hospital.tu.ac.th/PlanTUHosWeb/data/Project%20Research/research_2556/5630031.pdf
http://www.hospital.tu.ac.th/PlanTUHosWeb/data/Project%20Research/research_2556/5630031.pdf
http://office.bangkok.go.th/csc/attachments/article/189/2181.pdf


 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX 

  



 

 

46 

Appendix A 

Questionnaire (Thai version) 

ล าดบัท่ี................... 

ดว้ยขา้พเจา้ นางสิริญญา  นรัจฉริยางกูร  นิสิตระดบัปริญญามหาบณัฑิต วิทยาลยัวิทยาศาสตร์สาธารณสุข  จุฬาลงกรณ์
มหาวิทยาลยั  ประสงคจ์ะด าเนินการวิจยัเร่ือง การส ารวจความพึงพอใจของผูใ้ชแ้บบบนัทึกการให้ยาระงบัความรู้สึกอิเล็กทรอนิกส์
ในสถาบนัประสาทวิทยา กรุงเทพมหานคร ประเทศไทย 

  ในฐานะท่ีท่านเป็นหน่ึงในผูท่ี้ใชแ้บบบนัทึกการระงบัความรู้สึกอิเล็กทรอนิกส์ดงักล่าว ขา้พเจา้จึงใคร่ขอความร่วมมือ
จากท่านให้เขา้ร่วมการศึกษา คร้ังน้ี โดยการตอบแบบสอบถามอาจใชเ้วลา 20-30 นาที  เป็นการตอบเพียงคร้ังเดียว 

ผลการศึกษาจะเป็นการเรียนรู้ทางวิชาการและเป็นประโยชน์ของโรงพยาบาลดว้ยในการเรียนรู้เก่ียวกบัเทคโนโลยใีหม่น้ี 

การตอบแบบสอบถามของท่านในการวิจยัน้ีจะเป็นความลบั  และเป็นไปดว้ยความสมคัรใจ  
แบบสอบถามมีทั้งหมด 5  หนา้ แบ่งออกเป็น 2 ส่วน ดงัน้ี 

ส่วนท่ี 1 ขอ้มูลทัว่ไปลกัษณะทางประชากร    จ านวน  10 ขอ้ 

ส่วนท่ี 2 ความคิดเห็นต่อแบบบนัทึกการระงบัความรู้สึกอิเล็กทรอนิกส์  จ านวน  23 ขอ้ 

 

ขอขอบคุณทุกท่านท่ีเสียสละเวลาและให้ความร่วมมือในการตอบแบบสอบถามฉบบัน้ี 

 

 

 

  



 

 

47 

ส่วนที่ 1 ขอ้มูลส่วนบุคคลทัว่ไป 

ค าช้ีแจง โปรดท าเคร่ืองหมาย   ลงใน  หรือเติมขอ้ความลงในช่องว่างตรงตามความเป็นจริง 
1.  เพศ 
   ชาย     หญิง 
2.  อาย…ุ………ปี 

3. ระดบัการศึกษาสูงสุด 

 ปริญญาตรี     ปริญญาโท    ปริญญาเอก 

4.  ต าแหน่ง 
วิสญัญีแพทย ์     วิสญัญีพยาบาล    พยาบาลวิชาชีพ 

 ศลัยแพทย ์     แพทยป์ระจ าบา้น   

5. ระยะเวลาท างานท่ีสถาบนัประสาทวิทยา/โรงพยาบาล ........................................ปี  

6. ระยะเวลาของการใชแ้บบบนัทึกการให้ยาระงบัความรู้สึกแบบอิเลคโทรนิกส์ ……………  

7.ระยะเวลาในการใชบ้นัทึกการให้ยาระงบัความรู้สึกท่ีเขียนดว้ยลายมือ........................................  

8. ความรู้ภาษาองักฤษ  

มากท่ีสุด  มาก  ปานกลาง  นอ้ย  นอ้ยท่ีสุด 

9. ความรู้ดา้นคอมพิวเตอร์ 
มากท่ีสุด  มาก  ปานกลาง  นอ้ย  นอ้ยท่ีสุด 

 10.ความคุน้เคยกบัเคร่ืองมืออิเลคโทรนิกส์  

มากท่ีสุด  มาก  ปานกลาง  นอ้ย  นอ้ยท่ีสุด 

 

ส่วนที่ 2 ความพึงพอใจต่อแบบบนัทึกการระงบัความรู้สึกอิเล็กทรอนิกส์   

ค าช้ีแจง โปรดท าเคร่ืองหมาย   ลงในช่องท่ีตรงกบัความรู้สึก / ความคิดเห็นของท่านมากท่ีสุด   
ความคดิเห็นต่อแบบบันทึกการให้ยาระงบัความรู้สึก

อเิลก็ทรอนิกส์  

ไม่เห็นด้วยอย่าง
ยิง่ 

ไม่เห็น
ด้วย 

ไม่แน่ใจ เห็นด้วย เห็น
ด้วย

อย่างยิ่ง 

1. 1. ขอ้มูลอ่านง่าย      

2. ใชเ้วลานอ้ยในการบนัทึก       

3. สญัญาณชีพมีความถูกตอ้ง แม่นย  า      

4. รายละเอียดเก่ียวกบักระบวนการและเหตุการณ์
ต่างๆมีความถูกตอ้ง 

     

5 ท าให้มีเวลาเหลือมากข้ึนในการดูแลผูป่้วย      

6. ความสะดวกในการผา่ตดัท่ีใชร้ะยะเวลาสั้นๆ 

(1-3 ชัว่โมง) 
     

7. ความสะดวกในการผา่ตดัท่ีใชร้ะยะเวลานาน *

(มากกวา่ 3 ชัว่โมง) 
     

8. ความสะดวกในการผา่ตดัท่ีเรียบง่าย/ไม่ซบัซอ้น
เช่น Laminectomy, Tracheostomy 

     

9. ความสะดวกในการผา่ตดัท่ีซบัซอ้น/ยุง่ยาก*  

เช่น Brain tumor , Aneurysm  
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10. มีประโยชน์ในกรณีการผา่ตดัฉุกเฉิน      

11. สะดวกในการเก็บรายงานเม่ือเกิดเหตุฉุกเฉิน 

เช่น ในสถานการณ์ของการช่วยฟ้ืนคืนชีพ*    

     

12. ง่ายต่อการทบทวนรายงานระหว่างและหลงัจาก
การผา่ตดั 
 

     

13. สะดวกต่อการเก็บขอ้มูลและการใชใ้นงานวิจยั      

14. ระบบเป็นท่ีน่าพึงพอใจ 
 

     

15. ระบบปลอดภยัต่อผูป่้วย       

16. ระบบปลอดภยัต่อเจา้หนา้ท่ี      

17. เป็นประโยชน์ในการป้องกนัการฟ้องร้องทาง
กฏหมาย 

     

18. ดีกวา่บนัทึกการให้ยาระงบัความรู้สึกท่ีเขียน
ดว้ยลายมือ 
 

     

19. มีความคุม้ค่าต่อการลงทุนเพ่ือน าไปใชใ้น
อนาคต 

 

     

20.แบบบนัทึกง่ายต่อการดูแลรักษา 
 

     

21.ความเขา้ใจการแปลผลจากบนัทึกมากกวา่บนัทึก
การให้ยาระงบัความรู้สึกท่ีเขียนดว้ยลายมือ 

 

     

22.ความเขา้ใจในการบนัทึกมากกวา่บนัทึกการให้ยา
ระงบัความรู้สึกท่ีเขียนดว้ยลายมือ 

 

     

23.ระบบมีความเหมาะสมกบัสถานการณ์โลก
เทคโนโลย ี  
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