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ABSTRACT 
This Quasi Experimental Research contained a one group pretest-posttest 

design. A comparison of the satisfaction towards the service quality of the hospital 
out-patient department services before and after implementation of quality control 
through a control chart was conducted. A total of 264 patients who received out-
patient department services in Nakornchaisi hospital were the samples.  Data were 
collected by using a structure-interview questionnaire to evaluate the satisfaction of 
the patients. 
 After developing the control chart to control the service quality, it was found 
that the control chart could be used as a guideline for quality improvement. The 
control chart could indicate errors and evaluate work results of out-patient 
department services regarding waiting period and duration of given out-patient 
department services within the service specification of a health care unit. The 
results was not related to the speed of service received. It revealed that, of medical 
card agnisition time, duration of triage, duration of physical examination, duration 
of payment process, and duration of medicine administration met the service 
specification of the hospitals.  Moreover, total customers’ satisfaction and the 
satisfaction in each aspect were significantly increased after using the control chart 
(p<.001).  When comparing customers’ satisfaction before and after using the 
control chart, it was found that total customers’ satisfaction before using the control 
chart was at a moderate level ( x= 3.52,  S.D = .45) while after was at a high level 
( x = 3.76,  S.D = .40).    
 It is recommended from the research that the control chart can be used in the 
process of quality control; however, the data characteristics should be continuous 
scores with multiple standards.  The data received from the control chart model can 
be used for any decision-making and planning in regard to out- patient department 
services improvement.  For all service sections, healthcare officers should be 
provided to advise the patients about the process of service and to inform them 
about waiting timeline.  This would help the patients feel that they do not wait for a 
too long and increase their satisfaction. 
 
KEY WORDS: CONTROL CHART, SERVICE QUALITY CONTROL, OUT-
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บทคดัยอ 
การศึกษาครั้งนี้เปนการศึกษากึ่งทดลอง (Quasi Experimental Research) ชนิด One group pretest- 

posttest design โดยมีวัตถุประสงค เพื่อควบคุมคุณภาพบริการงานบริการผูปวยนอกโรงพยาบาลนครชัยศรีโดย
ประเมินจากความพึงพอใจตอคุณภาพบริการโรงพยาบาล   กอนและหลังการทําการควบคุมคุณภาพโดยใช
แผนภูมิควบคุม   (Control Chart) กลุมตัวอยางเปนผูรับบริการงานบริการผูปวยนอกโรงพยาบาลนครชัยศรี 
จํานวน 264 คน เก็บขอมูลโดยใชแบบสัมภาษณความพึงพอใจ ของผูรับบริการ 
 จากการพัฒนาแผนภูมิควบคุมในการพัฒนาคุณภาพบริการ พบวา แผนภูมิควบคุม สามารถนําไปเปน
แนวทางในการพัฒนาคุณภาพมาตรฐานและหาขอผิดพลาดที่เกิดขึ้นและประเมินผลการดําเนินงานที่ผานมาของ
งานบริการผูปวยนอกได  ทั้งในดานของระยะเวลารอคอยและระยะเวลาการใหบริการของงานบริการผูปวยนอก
ตามขอกําหนด service specification ของหนวยบริการ  ผูรับบริการงานบริการผูปวยนอกโรงพยาบาลนครชัยศรี
ผลการศึกษาดานปริมาณผูรับบริการพบวา แผนภูมิคาเฉลี่ยปริมาณผูปวยตอวันไมสอดคลองกับแผนภูมิคาเฉลี่ย
พิสัยของขอมูลดานเวลา พบวาระยะเวลาในการทําบัตร ระยะเวลาคัดกรอง ระยะเวลาพบแพทย ระยะเวลา
จายเงินและระยะเวลาจายยา อยูในขอกําหนด (service specification)ของโรงพยาบาล ดานคุณภาพซึ่งประเมิน
จากความพึงพอใจของผูรับบริการ พบวาผูรับบริการมีความพึงพอใจโดยรวมและรายดานเพิ่มขึ้นหลังควบคุม
คุณภาพโดยใชแผนภูมิควบคุม (Control Chart)  อยางมีนัยสําคัญทางสถิติที่ระดับ .001 โดยเมื่อพิจารณาความ 
พึงพอใจของผูรับบริการกอนการควบคุมคุณภาพโดยใชแผนภูมิควบคุม (Control chart)   โดยรวมอยูในระดับ
ปานกลาง ( x= 3.52,  S.D = .45)  และหลังการควบคุมคุณภาพโดยใชแผนภูมิควบคุม (Control chart)   ความ 
พึงพอใจของผูรับบริการโดยรวมอยูในระดับดี  ( x = 3.76,  S.D = .40)    
 ขอเสนอแนะจากการวิจัย   การนําแผนภูมิควบคุมมาใชในการควบคุมคุณภาพงานบริการ เหมาะ
สําหรับขอมูลคะแนนการประเมินมาตรฐานที่มีการกําหนดคุณภาพหลายระดับและเปนขอมูลตอเนื่อง รูปแบบ
ของขอมูลที่ไดจากการศึกษาดวยแผนภูมิควบคุมสามารถนําไปใชประกอบการตัดสินใจในการวางแผนและ
ปรับปรุงการดําเนินงานงานบริการผูปวยนอก  และในสวนของการจัดบริการควรมีการจัดเจาหนาที่ให
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CHAPTER 1 

INTRODUCTION 
 

 

1.1 Background and significance of the study 

In an era of dynamic world, the advance technologies affect countries 

worldwide and trigger changes in every section including both public and private 

sectors. This can also cause organizations to completely modify themselves for 

betterment of production and service systems. Since Thailand suffered difficult times 

during economic crisis in previous 6 years and has been prepared itself for incurred 

changes, it have attempted to solve many problems, namely, drug addiction and 

corruption. The approach becomes a norm or social norm that is a rule being socially 

enforced and requires balancing. Then improvements in existing systems are needed. 

(Thaksin Shinawatra , B.E. 2545)  

Approved by the Cabinet, the Master Plan for Public Sector Reform (B.E. 2540-

2544) consists of 4 measures: 1) to reform public sector during economic crisis 

(reorganization of public sector, human resource development in the public sector, 

decentralization, out sourcing and others as specified in the constitution); 2) to cut 

costs of human resources (more cost-effective human resource and increased capacity 

of work efficiency); 3) to be optimal size of the bureaucracy; and 4) to adjust the 

public service mission. The plan is corresponded by the Public Organization Act (B.E. 

2542), with the objective to establish new public management providing responsive 

agility and mission clusters for public sector and state enterprises.  

As a result of the Public Organization Act (B.E. 2542), public hospitals will all 

be transformed into autonomous health facilities. Those hospitals in pilot project are 

called “Autonomous Government Hospitals”. The autonomous government hospitals 

are nonprofit organizations providing standard quality of medical treatment. They 

concentrate on preventive medicine to promote and support public health and other 
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activities according to the government’s policies. The hospitals implement 

concept of citizen center without any interference from the government. Their budget 

is supported by funding allocation system as well as headcount budget. In case such 

allocated budget is not spent in that fiscal year, it can be kept to use for developments 

of the hospitals. They do not longer require returning the remaining budget to the 

Finance Division of the Central Administration. The executives of each hospital are 

empowered on management of human resource and finance. They maintain 

transparent database and accounting system that reflects efficiency and is auditable. 

The top achievement for the reform of the public sector is to provide the public good 

quality of living, social stability and high competitive competence in international 

market. (Piyathida Treedet, B.E. 2544) 

Regarding the health systems, the National Health Act is drafted to be the 

national health constitution. This law is to attain good health in Thai society, to 

concretely and systematically determine system conditions and core structure for 

health systems reform based on main principles. The focus of the Act is to “prevent” 

rather than “treat” a disease through surveillance of cases and the promotion of 

healthy behaviors together with to develop health systems that are efficient, qualified, 

fair and responsive to social needs, requirements and expectations. (Pongsathorn 

Pogpeumdee, B.E. 2543) Four major objectives of desired health development are 

emphasized: 1) coverage and equity; 2) quality; 3) efficiency; and 4) accountability. 

(Sunee Suksawang, 2543) Hence, the optimal goal attainment of health systems 

reform is to make Thais living healthy, not being sick or die by evitable diseases. 

Existing fatal epidemic diseases are controlled while new ones are prevented. All 

Thais should be able to access health services regardless of their economic status. It 

means that health systems must be in quality, efficiency and equity. 

Most of management problems that should be immediately resolved, involve 

service system management to create patients’ trust and satisfaction according to 

principles of the new customer oriented management. As part of the new management, 

feedback and comments from customers are regarded as a good mirror reflecting 

service quality and point out real problems of health systems. (Wiroat 

Tangsathienjaroen et al., B.E. 2536) In order to meet urgent needs of patients, 

solutions and quality control are required in healthcare. That is because services are a 
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key of public health which can possible either be positive or negative factor. 

(Kaesinee Srikong-yuu, B.E. 2543)  

Quality control is firstly known in industrial business. Its definition refers to 

“management for control of raw materials and production in order to prevent defects 

and damages of final products”. This concept is adopted in quality control based on 

statistical method. It becomes widely being used in many industries. Recently, 

statistical method is an efficient tool to develop production process and to decease 

waste from production. (Weerapong Chaleumjirarat, B.E. 2535) 

Nakhonchaisi Hospital is a community hospital in Nakhonchaisi District, 

Nakhonpathom. The hospital has implemented hospital quality control in order to get 

quality accreditation. Its top goals are to provide the public services with standard 

quality and to survive in healthcare business. The product quality control system has 

been developed according to the government’s guidelines. Product control/results are: 

1) quantity; 2) quality; 3) time; and 4) costs. Following up and assessment processes 

for good quality provided to the public and patients have been used for 3 years. 

However, the projected targets are not achieved. Then a control chart is introduced as 

a tool to improve quality of services for out patients. The chart covers three aspects: 

quantity, time and quality. 

The Out Patient Department (OPD) is a unit that is very important in a hospital. 

Each patient has to take service at this point. Therefore, the unit is crowed and can 

easily cause patients confused or have negative perception. These lead to 

dissatisfaction. (Sukphachai Khunarattanaprug and Duangsamorn Boonphadung, B.E. 

2532). The patients’ dissatisfaction can cause a negative image of the hospital while it 

aims to meet the needs of patients and to achieve the third dimension of quality 

indicator developed by the Public Sector Development Commission (PDC) to evaluate 

service quality from customer satisfaction. 

The existing problem indicates that there are many factors affect on quality 

improvement of the hospital and maintaining of quality level. Therefore, personnel 

play the most important role to provide the public quality service. The personnel can 

be progressively developed. They support changes of quality improvement and 

continuous quality level maintaining. As the service quality requires progressive 

measurement and monitoring, quality control is then needed, especially for the quality 
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of healthcare services. Generally, the quality problems in a hospital are found at the 

OPD. That is because it is the first frontline service unit where patients have to mostly 

interact with the hospitals’ personnel including those in the Admit Center, the triage, 

physicians, cashier point and the hospital drug room. 

Therefore, the researcher is interested in studying the development of “Control 

Chart” so that it can be used as a tool to improve service quality of the OPD services 

of Nakhonchaisi Hospital in terms of waiting period and service duration. The service 

quality is evaluated by customer satisfaction. The achievement is to maintain the 

hospital’s service quality. 

  
1.2 Research Problems 

 

 To determine whether or not the service quality of the OPD (evaluated by the 

customer satisfaction) in Nakhonchaisi Hospital is differ between before and after 

implementing the control chart. 

  
1.3 Purpose of the Study 

 

1. To develop the control chart to control the service quality of the OPD 

services in Nakhonchaisi Hospital covering three aspects: quantity; time; and quality 

(customer satisfaction) 

2. To compare the satisfaction towards the service quality of the hospital 

between before and after implementing the quality control through  the control chart 

 

1.4 Hypothesis 

  

After implementing the control chart for the quality control of the OPD services 

in Nakhonchaisi Hospital, the customer satisfaction is increased. 
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1.5 Scope of the Study 

 

In this study, the researcher determines the scope of the study to cover the OPD 

services in Nakhonchaisi Hospital including the Audit Center, triage, physical 

examination room, cashier point and the hospital drug room. Each unit has overall 

quality index of the hospital and service specification specified by the Hospital 

Quality Committee.  
 

1.6 Assumptions 

 

1. Population of this research is patients of the OPD services in Nakhonchai 

Hospital. The data is collected only for those who taking services from 5 service units: 

the Audit Center; triage; physical examination room; cashier point; and the hospital 

drug room. The laboratory and X-ray room are excluded because each patient requires 

different examination. Furthermore, some patients need to take the results on 

following days. One stop service units, such as emergency service and dental 

treatment, are also not in the study because they can take less and/or more service 

duration for the OPD services than usual. 

2. Assessment of the satisfaction of the sample is taken both before and after 

implementing the control chart but with different one. That is because it cannot 

specify when an individual will visit the hospital again during the research period. 

However, each sample require following qualifications: being at least 3-time returning 

patient; taking services of the OPD at least from 5 units including the Audit Center, 

Triage, physical examination room, cashier point, and the hospital drug room; and not 

being in emergency sickness. The results are compared by the independent sample T 

test. 

 

1.7 Definitions of Terms 

 

Quality improvement means an improvement according to the proper standard 

without any error in order to create good outcomes and to meet the customer needs. 

The assessment of quality improvement is evaluated by the customer satisfaction. 
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Control chart refers to a tool developed as a graph for service quality control of 

Nakhonchaisi Hospital. It covers 3 aspects of indicators: time length (waiting period); 

and service quality (evaluated by customer satisfaction), as determined by the 

Ministry of Public Health. 

1. Quantity is number of patients visiting the OPD to take physical 

examination and get medicine home on the same day. 

2. Time means duration that patients took for getting services from each unit 

of the OPD. Waiting period is calculated by minute as followings. 

Audit Center – from the minute a patient request for a medical card until s/he 

gets the card 

Triage – from the minute a patient is asked for past medical history, vital sign 

examination until the completion of medical record 

Physical examination room – from the minute a patient is examined until the 

physician finishes that examination 

Cashier point – from the minute a patient is called to pay until a receipt is 

received 

Hospital drug room – from the minute a patient is called to get medicines until 

all medicines are received 

The total time taking at the OPD services starts from the minute a patient come 

in the hospital and ends when s/he leaves the hospital. 

3. Quality refers to service quality of the OPD services determined by 

indicators in the third dimension of the PDC on service quality that is evaluated by 

customer satisfaction.   

Out Patient Department (OPD) is a service unit providing healthcare for patients 

with minor sickness who can go home to take oral medicines or self-care at home as 

recommended by physicians. 

Out Patient Department (OPD) in Nakhonchaisi Hospital refers to units 

providing general physical examination to patient since handing a medical card until 

taking medicines home. They consist of the Audit Center, triage, physical examination 

room, cashier point and the hospital drug room. 
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Service specification means a specification of service describing nature of 

service provided to patients. It specifies uniqueness of each service unit as determined 

by the units of Nakhonchaisi Hospital as followings. 

Audit Center specification is initial service given to patients. A patient should be 

greeted politely and friendly and provided correct information by 5 minutes. 

Triage specification is a service to take care of patients before they meet 

physicians. The patients should be correctly and safely given healthcare by arrival 

priority and provided health information that is correct, clear and comprehensive. 

They should also know how long they have to wait for their examination by 10 

minutes.  

Physical examination specification is to examine patients thoroughly and to give 

right diagnosis, proper treatment and recommendations as needed from their 

physicians. 

Hospital drug room specification is a pharmacy service. Patients should get 

good quality medicines as well as clear and easy understanding instructions from the 

pharmacists within 15 minutes. 

Cashier point specification is to provide correct, proper and fast payment system 

by 5 minutes. 
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Research Procedure 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chart 1:  Research procedure 
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related service unit to improve 
its quality 

 

Phase 1 Phase 2 

Phase 4 Phase 3 



Fac. of Grad. Studies, Mahidol Univ.                                                                                                  M.Sc. (Public Health) / 9 

The Out-patient Department Services of Nakhonchaisi Hospital 
 
 
 

Chart 2: The Out-Patient Department services of Nakhonchaisi Hospital 
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CHAPTER II 

LITERATURE REVIEW 
 

Related concepts, theories and researches are reviewed as to form a fundamental 

framework of the study and to support data analysis. The comprehensive content can 

be divided into following topics. 

1. Out patient department (OPD) services 

2. Quality control by control chart for quality improvement in hospitals  

2.1 Concepts of hospital quality improvement 

2.2 Theories of control chart 

3. Concepts of customer satisfaction 

4. Related researches 

 

2.1  Out-Patient Department (OPD) Services 

 

From literature review of related books, documents and researches about out 

patient services of hospitals under the Ministry of Public Health, it can be summarized 

as following. 

According to the Thai law, a hospital is a legally constituted institution which is 

open for treatment and equipped with medical beds. “Hospital” is rooted from Latin 

vocabulary “hospitium” that means a place for welcoming guests. (Withoon 

Sangsingkaew, B.E. 2535) In medical dictionary, a hospital is defined as an institution 

which prepared buildings, personnel and equipments in order to provide healthcare 

services including disease prevention, diagnose, and treatment, to patients and the 

public. (Doland, 1988) 

Community hospitals are district public healthcare under the Provincial Office 

of Healthcare. (Office of the Permanent Secretary for Public Health, B.E. 2533) Each 

hospital is responsible for people living in its district area location. Four major duties 

of community hospitals are followings. (Office of the Permanent Secretary for Public 

Health, 2527) 
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1.  To provide integrated health services, disease control and disease 

prevention, healthcare and rehabilitation, as well as forwarding patients for further 

treatment  

2. To perform academic activities, training, health promotion, academic 

support, and to support research conducted by health officers, health agencies and 

related organizations 

3. To provide basic healthcare and rural development 

4. Others such as information system, service support, and special duties 

assigned by the supervision unit or cooperated with other agencies. 

In general, services provided by hospitals consist of three elements: places; 

patients; and officers including professionals such as physicians, nurses, and related 

officers. (Samrit Pora and Wisid Pichaisanid, B.E. 2538) Hospital services can be 

divided into the out-patient department and in-patient department. Scope of this 

research is to study only out patient department. That is because this department is 

very important in hospitals. Every patient, both in-patient and out-patient, has to 

receive service from this department. Then each step of work process needs to be 

quality service in order to provide quick service to patients. This research covers the 

out-patients excluding those in emergency room. (Samrit Pora and Wisid Pichaisanid, 

B.E. 2535)  

The OPD services include (1) registration unit, (2) healthcare services consisting 

of examination, treatment, support units such as laboratory and x-ray, (3) other 

specific medical device examination, (4) dental clinic, (5) hospital drug room, and (6) 

health promotion and disease prevention. (Somchai Toraksa, B.E. 2531; Office of the 

Permanent Secretary for Public Health, B.E. 2533) In this study, the researcher 

determines the scope only points that most patents have to receive services. They are 

registration unit, healthcare services (triage), examination room, cashier, and 

pharmacy. Descriptions of each studied service point are below. 

Registration or called by patients as registration room is the first step and one of 

very important provided services. Here, registration officers have to collect the 

patients’ comprehensive past medical history including name, surname, gender, age, 

marriage status, race, living address and so on in order to prevent mistakes about 

identification due to a lot number of patients in charge. After that physicians will 
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record details of medical history, disease development, family health, present sickness 

and information of medical treatment of each visit. This data is also used to 

communicate between physicians and other related professionals. It is an evidence of 

individual identification and received medical treatment. Hence, collected data in this 

department is also a source for further study. It can be a reference for legal action as 

evidence and documentary evidence as well as statistic data of disease in hospitals. 

(Chayaporn Muengman, B.E. 2533) Scope of registration covers registering out 

patients, forwarding patients, readmitting of patients and keeping registration of 

patients. 

Triage (triage nurse) takes past medical history. Nurses and officers in front of 

the examination room will take past medical history according to priority queue. They 

will give vital sign examination based on sickness condition. In case patients’ 

condition is changed, first aid will be provided and the patients will be transferred to 

see the physicians or forwarded to the emergency room. After patients are interviewed 

for taking past medical history, they will be in line to see the physicians. 

In the event of internal admission, the officers will forward patients to In Patient 

Department (IPD). 

In the event that patient can go home after examination without medicine, 

physicians, nurses or medical officers will give suggestions about the disease 

symptom, self-treatment practice or recommendations. If the physicians appoint the 

next visit, nurses in front of the examination room will give the patients an 

appointment card before they leave the hospital. 

In case the patient can go home but need to take medicine, physicians, nurses or 

medical officers will suggest about the disease symptom, self- treatment practice and 

other recommendation. If the physicians appoint the next visit, nurses in front of the 

examination room will give the patients an appointment card along with medicine 

descriptions. The patients have to pay for the medicines at the cashier point and take 

the medicines at the hospital drug room. 

Examination or called by patients as examination room is the next to the triage. 

This stage includes physical examination for disease diagnose and medical treatment. 

It consists of past medical history, physical examination, laboratory test, and specific 

medical device examination for disease diagnose. After that Physicians will provide 
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medical treatment. Comstock LM, et al (1982) studied behavior of physicians and 

customer satisfaction. They found that the patients’ satisfaction had high relation with 

politeness and given information of physicians. The result agrees with other 

researches mentioned that the obstacles of medical treatment and cause of customer 

dissatisfaction were lack of opportunity for two-way communication between 

physicians and patients and lack of casual manner from physicians. (Bellin and 

Geigeer, 1972) 

Cashier is a service point after examination. When patients got medicine 

description, they have to pay for healthcare. At this stage, they will submit the 

medicine description to the hospital drug room. The officers at the drug room will 

calculate cost and cashier will collect payment. The cashiers are responsible for 

payment collection and sending revenue according to the hospital procedure.  

Pharmacy or drug room is a major unit of the hospital providing medicines and 

medical supply to patients. This service is given after the patients are examined. 

Therefore, pharmacy performance can indicate standard of the hospital in term of 

treatment quality service that a pharmacist or an officer in the drug room has to give 

patient information of taking medicine including, time to eat, how to eat and dose. In 

general, after taking medicines, patients can go home. 

 

Standard of the OPD services (Department of Health Service Support, B.E. 

2548) 

1. Good place 

Service places for out patients should be sufficient wide and appropriate 

for the public. They should be clean, good ventilation. Examination rooms should be 

clean and private for both physical and mental security. 

2. Good equipment preparation 

Medical equipment and instrument for examination or use with patients or 

for patients’ use or touch have to be in good quality, clean and safe. 

3. Examination results and diagnose 

3.1 Explanation of examination results and diagnose should be 

comprehensive, clear and easy to understand. Patients should know their present 

condition, development of disease and possibilities. 
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3.2 In case the patients are in danger stage, they must be taken care 

immediately. 

4. Comments and suggestions of physicians about alternative treatments 

Explanation of each alternative treatment should be comprehensive for 

making decision such as expected result, side effects and other suggestions for each 

alternative. 

5. Treatment plan, cost estimation, and forwarding service 

5.1 Explanation of mutual treatment plan should have comprehensive 

details such as needed process, expected results, possible side effects, requirement of 

knowledge and understanding and estimated cost. 

5.1 In an event that sickness condition is too severe for its medical 

treatment, the hospital have to forward that patient to another hospital in the network 

where obtain higher competencies and provide necessary reason of transfer. 

6. Increase of self-treatment skills for good health 

Patients, relatives and close people should provided knowledge, 

suggestions and needed skills to practice along with the treatment plan and to prevent 

disease expand and reoccurring. 

7. Products in service 

In case of medicine delivery or products in service to patients, those given 

medicines or products must be in good quality and right for treatment plan. 

8. Good service behaviors 

Officers should actively provide services with polite manner. They should 

respect each patient and do not discriminate. They should give service according to 

queue or emergency priority.  

9. Waiting 

In case there are waiting queue, patients should be acknowledged expected 

time of their turn.  

 

2.2  Quality Control  

Quality control is firstly known in industrial business. It refers to management in 

order to control raw materials and to control production to prevent mistakes of final 

products and damages. After that the quality control is adopted with statistical data. 
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Statistical principals and methods are applied in quality control. Therefore, the quality 

control is used widely in many industries. 

 

2.2.1 Concepts of hospital quality improvement 

Meaning of quality 

Feigenbaum (1991) gave definition of quality as “decision of customer not 

service provider or management but depending on customers who experienced with 

products or services. The quality can determined from demands or expectations of 

customers. 

Crosby (Crosby, in Tenner & DeToro, 1992) explained that quality corresponds 

with demands. Quality can be reached only if it get along with specified standard or 

conformance to requirements. 

Davin Garvin (Garvin, in Tenner & DeToro, 1992) wrote about concepts and 

quality development in Management Quality as followings. 

1. Transcendent 

Quality is assessed at the end of production line. Regarding development 

of feature for objective in this concept, the quality cannot be given definition. It will 

be known only when the product is seen.   

2. Product – base  

Quality depends on whether or not details of feature exist. If such feature 

is needed, that product is distributable. In this term, a product or service that is needed 

will be determined as having higher quality. 

3. Manufacturing – base 

Quality means to specify demands and features of a product or service 

before making decision on manufacturing. If it is unable to produce a product as 

specified, it means that such product is lack of quality. The specified features must 

respond to customers’ needs. As a result, when the product responds to demand of 

customer, it gets satisfaction.  

4. Use – based 

Quality is customer orientation. It is ability to make customer satisfied, to 

meet customers’ demands and expectations. This meaning supports the concept of 

Kotler on marketing that last objective is to perfectly respond customer satisfaction. 
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5. Value – based  

Quality consists of product’s features and services that customers accept in 

price or value of that product. 

 

Quality of medical services 

At present, quality of medical services is presented in many terms. One of those 

that is widely used and discussed is “Quality of Service” and “Quality of Care”. 

Quality of service means qualifications that agree with appropriate standard 

without defect and result good outcome as well as meet customer satisfaction (Jirut 

Srirattanban, B.E. 2543) as shown in chart 3. 

 

 

 

 

 

 

 

 

 

 

 

 

Chart 3:   Definition frame of quality of medical services 

 
However, quality concept of healthcare system continuously has expanded 

wildly, especially in customers’ views. It can be mentioned that healthcare should 

develop methods including assessment and management in order to find out definition 

of “quality” by taking stake holders in healthcare system into account. In 1989, the 

Joint Commission on Accreditation of Healthcare Organization (JCAHO) in USA., 

concluded 11 factors indicating “quality” in patient care, which is explicit customer 

orientation.  (Jirut Srirattanban, B.E. 2543) For example, accessibility of care means a 

patient should access required healthcare easily. Timeless of care means readiness of 
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care to be provided to a patient once it is needed. Efficacy of care refers to potential 

service to meet a patient’s demand. Appropriateness of care means that a service 

should meet needs of a patient. Participation of patient and patient family in care 

means care that allows a patient (or relatives) to participate in decision making 

process on the patient’s treatment. These factors agree with Anuwad Sukchutikun 

(B.E. 2542) who gave definition of quality as “quality is to respond demands and 

expectations of customers, based on basic of professional standard”. For this meaning, 

it tries to balance between quality in professionals’ view and that in customers’ view 

as to frame the hospital quality development. In addition Anuwad Sukchutikun (B.E. 

2543) categorized quality in 2 dimensions as follow. 

1. Must be quality means expectations of customers. If they are not provided, 

the customers will dissatisfy. 

2. Attractive quality means products or services given over expectations. If 

customers do not receive, they do not feel disappointed. However, when they get 

them, they feel impressed.  

For quality development, the must be quality comes first and the attractive 

quality is provided if it is possible. 

Based on literature review about quality concepts, it can be concluded that 

quality of service for hospitals presently aims to respond demands and expectations of 

patients and customers. It is also based on professional standard. The meaning is 

wider than the former one that concentrated on either professional standard or 

technical standard/practice. In the past, comments and needs of patients and customers 

did not be taken into account. Quality in customers’ perception becomes standard 

quality and widely be accepted because it make “quality” more completes. 

 

Quality development 

Quality development involves 2 major aspects as follow. 

1. Concept of quality development 

Concept of quality development does not just happen. It has been 

developed throughout the past to the present by thinkers and practicing. In 18 century, 

the industry revolution in Europe triggered new era of quality management. Major 

issue of this industry revolution was to change from labor force to machinery and 
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mass product. Therefore, quality consistence is required. Initial quality management 

always involved inspections and quality control. Outstanding disadvantage was waste. 

(Weena Kosidsurangkakul, B.E. 2542; Anuwad Sukchutikun, B.E. 2543) Later in 

century 19-20, many famous thinkers proposed concepts of quality development as 

follow. 

W. Edwards Deming was the first one introducing concept of quality 

control to Japan and applying Statistic Quality Control (SQC). SQC means to use 

theories and statistical methods in every step of production in order to produce a 

product at optimum benefits for use and save cost at the same time. It is based on 

basic philosophy; to prevent quality control providing better economic reward than to 

inspect quality. Deming proposed Deming’s 14 points and insisted that his quality 

control theory can be applied well both in service and industrial sectors. (Payom 

Wongsansri, B.E. 2543; Withoon Simachokdee, B.E. 2542; Anuwad Sukchutikun, 

B.E. 2543) Deming’s 14 points are: 

1. Create constancy of purpose toward improvement of product and 

service; 

2. Adopt a new philosophy; 

3. Cease dependence on inspection to achieve quality; 

4. End the practice of awarding business on the basis of price; 

5. Improve constantly and forever the system of production and service; 

6. Institute training on the job; 

7. Institute leadership; 

8. Drive out fear; 

9. Break down barriers between departments; 

10.Eliminate slogans/exhortations for the work force; 

11.Change from sheer numbers to quality; 

12.Remove barriers that rob people in management and engineering of 

their right to pride of workmanship; 

13.Institute a vigorous program of education and self-improvement; and 

14.Put everybody in the organization to work to accomplish the 

transformation. 
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2.2.2  Theories of Control Chart 

Control chart (John, C.G. & Edwin, 1970) is a tool developed for 

production process control. In production process, there are variations caused by 4 

main factors: 

1. Material; 

2. Machinery; 

3. Method of work; and 

4. Man-made error such as scale misreading, wrong modifying, wrong 

measurement.  

These variations result inconsistent quality of a product depending on such 

changes. This is not only make the product is unusable or unacceptable, but also causes 

unacceptable defected products and some acceptable defected products. In order not to 

let acceptable defected products are rejected, it needs to control product quality by 

control variation caused by related people, machinery and materials. 

Elements of control chart 

Control chart consists of three main lines as shown in chart 4. 

1. Central line (CL) 

2. Upper control line (UCL) 

3. Lower control line (LCL) 

 

 
   

     Chart 4: Elements of control chart 
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Control line is based on information of specification, which specifies 

qualification of work and inspection result of product that need to control when the 

control is plotted. If data values showing status of product process are in UCL and 

LCL, both lines and dot plotting are in normal curve, it means that the product process 

is in state of control. If there are dots outside the scope lines or dots plotting are in 

abnormal curve, it refers that the product process is not in state of control or there is 

something happens. It needs for problem searching, finding, and determining correct 

measure. 

Control chart was firstly used by WA. Shewhart, in 1924, at Bell 

Telephone Laboratories. The principle is that data with scatted plotting normal curve 

has 99.73 percent of information number obtaining value between µ + 3
x
−σ . If there 

is any value more than µ + 3
x
−σ  or less than µ - 3

x
−σ  , this information will not use 

the same set of data or it is abnormal data caused by external reason. Then it should 

not be sent out or used as a group qualification. It should either be corrected or 

deleted. 3-Sigma Control cart is a control chart having distance of UCL from CL at 3 

sigma as well as LCL. 

 

Types of control chart 

Control chart can be divided into 2 main categories by qualification of 

variation. (Kume, H., 1985; Grant & Leaven Worth, 1988)  

1. Continuous value 

1.1 Average control chart ( x  – R Chart) is a control chart plotted by 

measurement (x) and average valuer ( x  ) of data set under control. The measured data 

can be length, weight, width, volume and points gotten from assessment of work 

standard quality. x  is average value of X in subset and average or R is different value 

between the highest value and the lowest one of x within the same subset. x  Chart 

and R Chart are written together in order to see average nature and variation of x data 

in each subset. 

1.2 x -R Chart is a control chart using single measurement (x) to plot 

on the chart without average value. Moving range may be used to compare between 

continuous measurements values in calculation for region of control. 
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2. Integral value 

2.1 pn Chart is a control chart used in case of a count for number of 

waste or defects coming from equal  number of selected samples. 

 2.2 p Chart is a control chart used in case of a count for number of 

waste or defects coming from unequal number of selected samples. 

 2.3 c Chart is a control chart used in case of count for defects coming 

from equal area. 

 2.4 u Chart is a control chart used in case of count for number of 

waste or defects coming from unequal area. 

 

Procedure to create  x  - R Chart control chart 

1. Collect data at least 100 values. The data can be divided into subset 

according to each production lot that has equal number of data subset which is more 

than 20 subsets. 

2. Calculate average value ( x ) 

Find out average value of each subset 

     x   =    
n

xΣ  

x is the value of data in the same subset. 

n is the number of data in that subset. 

3. Evaluate range value ( x ) 

Find out average value of each subset from ( x  ) 

                   x  =  Σ x  

                                  k 

k is the number of subset. 

4. Calculate range value ( R ) 

Find out range value of data in each subset  

R= highest value – lowest value. 

5. Calculate average value of range ( R ) 

Find out range of each subset: 

                  R   =   
k

RΣ  
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6. Calculate  CL and control line of x-Chart 

CL  =  x  

UCL = x  + A2  R  

LCL = x  – A2  R  

A2   is open value from coefficient table for control chart. 

7. Calculate CL and control line of R-Chart 

CL =  R  

UCL= D4  R  

LCL =  D3 R  

 D3  , D4  is open value from coefficient table for control chart 

8. Draw the control line  

Use typical graph to draw out x - Chart and R-Chart on the same page. 

Divide vertical line by the value of CL, UCL and UCL. Then draw a solid horizontal 

line to the right of CL and draw a dotted control line by dividing the horizontal axis 

into equal distance dot by the number of subsets. 

9. Plot data value into the control chart 

Put in all  x   of each plot group put in  x  – chart. After that, draw a  

connecting line pass each dot to get a control chart. 

Put in all R of each plot group in R-chart. After that draw a connecting  

line pass each dot to get a control chart.  

 

 How to read control chart  

 The most important of quality control by using the control chart is to read or 

interpret the seen picture and then link its reasons to process of production or report 

results. 

1.  Out of Control Point  

When some points in the control chart is out of control limits whether 

upper side or lower side, these points and production of such Lot will not be used. 

2.   The occurring of Run   
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           When continuous points are appeared whether on each side of the 

central line, it shows in form of a long line in some part. 

 

 
                    Chart 5 The occurring of Run 

 

3.  Trend  

          When continuous dots are pointing to the same directions whether up 

or down without alternating. It then can induce the trend of out of control 

point. 

 

 
                                  

                                            Chart 6 Trend 
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4.   Approach to the control limits 

  When the dot is continuously appearing between   2
x
−σ    and  3

x
−σ   both in 

the upper and lower side, it indicates that there is a high distribution of 

production process. 

 

 
                    Chart 7   Approach to The Control Limits  

 

5.  Going near the median 

When the dot is continuously appearing between ±  1.5, it shows the abnormal 

of that chart. 

 

 
                      Chart 8   Approach to The Central Line  
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 6. Periodicity 

When the dots are formed in the swing pattern or cycle, it also shows the 

abnormal of curve. 

 

 
                       Chart 9   Periodicity 

 

 

Benefits from quality control 

The benefits received from quality control are as follows: (Pichit 

Sukchareonpong, 1992)  

1.  reduce the lost of production 

2.  reduce cost of product selection 

3.  induce customers’ satisfaction regarding the quality of product 

4.  stabilize the cost of product as indicated 

5.  other benefits such as building good reputation, morale as well as solving 

the problem about production process, and services. 

 

2.3     Concepts of Customer Satisfaction 

Aday and Andersen (1975) behavioral researchers conducted a study on public 

satisfaction towards healthcare in USA. They interviewed 4,966 individuals’ 

comments for health service center. 
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 People were the most unsatisfied with all inconvenient service and payment. 

Aday and Andersen indicates the 6 important factors relating to customers’ 

satisfaction as follows: 

1.   Satisfaction on convenience received from service which can be divided 

into 3 types. 

 Waiting time of treatment 

 Receiving care when it is needed 

 Convinience received in the healthcare facility 

2.   Satisfaction on service coordination are; 

            All services received at the same health facility that means customers 

can ask for care service as they desire. 

                         A doctor pay attention to patients’ health both physical and mental 

                     A doctor follows up for treatment. 

3.   Satisfaction on customers’ concern such as having temperament or good  

relationships with the customers. 

4.   Satisfaction on information receive form the service units 

               Information about cause of illness 

           Information about treatment and how to perform self-care and drug- 

taking 

5.   Satisfaction on quality of service; all quality of cares that the customers  

receive and attitude of customer towards such quality of care. 

6.   Satisfaction on cost of treatment; all expenses that customers need to pay  

for treatment and care. 

 

Penchansky & Thomas (1981) suggests the concept on 5 types of medical  

assessment as follows:   

1.   The sufficient of exist service means the sufficiency between the exist  

service and customers’ demand. 

2.   Easily approach means ability to access all heath facilities regarding line of  

communication, transportation and location of health facilities. 

3.   Facilities provided in healthcare units such as source of service that  

customers accept for its convenience with all essential tools and personnel. 
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4.   Ability of customers to pay for treatment cost. 

5.   Accepting quality means healthcare providers who accept all different  

patients’ characters. 

 

Spitzer (1988) offers the concept about medical service accreditation with the 

following indicators. 

1.   Good relationships 

2.  Good care received from the nursing team 

3.   Nursing care with privacy 

4.   using modern technology 

5.   Having a famous and acceptable physician team 

6.  Having services cover all cares 

7.  Having comfortable places 

 

 Pichai Rattandilok Na Phuket (1994) introduces the related factors that cause 

customer’s satisfaction and dissatisfaction were composed of three variables; 

1.   Service system 

2.   Service process 

3.   Healthcare personnel 

All of three variables above have positive interaction to one another as a whole 

picture and then reflect into 3 forms as follows: 

1.   Service system variable means component and networks that are related to  

any activities.  The crucial factors of this cause are; 

                 Convenience in health service condition, for example, how to provide a 

medical card, what is the condition for this activity.  If there are a few conditions and 

it is easy to follow, the opportunity of satisfaction will be high. 

                   Healthcare service covers all needed area or not, for example, providing 

medical cards cover all villages or not. 

                   Value and benefits of service; last outcomes of services will be considered 

about its value and worth doing or not.  For instance, the drug distribution in a hospital 

shows the results by such drug can relieve or treat a patient from the disease. 
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                  Value to customers’ feeling means price of healthcare service is reasonable or 

not according to the patients’ or customers’ feeling such as cost of a room, treatment 

cost and cost of X-ray per se.    

 Progression and development of service system when it is compared to the 

past activities, it is considered in forms of quantity and quality.  For example, when 

applying the computers to registration work help keep more patients’ information, and 

these data is more correct and precise.  It then leads to quicker services. 

2.  Service process variable means all continuous steps of good service from  

the beginning of work through the final step of work.  The indicators for this variable 

are composed of; 

                Convenience to contact for service such as difficulty of asking for care 

service.  

                      Speed of service process such as the number of steps, and all 

implementing of each process that serve with little time. 

                      Continuity of care such as care given is stable.  For example, time of 

service for the TB clinic, not close or open without plan. 

                       Safety of service such as the concerns about medical malpractice or 

medical procedures that can harm patients in an operation, caring about sterile 

technique.  Beware of doctors’ and nurses’ practice. 

3. Healthcare personnel variable is related to all medical personnel that are 

responsible for all activities in a hospital.  The indicators for this topic are; 

            Personnel’s attention regarding work and services such as asking patients 

about what they need, or who they would like to contact.  Besides, the personnel 

responsibility on their work such as staying in a hospital not their own clinic is 

necessary. 

             Equity of receiving care means the services provided to patients with equity, 

no bias.  Thus, people can access care service equally. 

             Good personality means polite manner and respect performed to customers of 

patients such as giving services with a smile face, and speaking politely. 

              Faithful or loyalty of medical personnel means upright and trustful manner of 

medical personnel during giving care service, no reimbursement is asked for. 
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2.4     Related researches 

Researches on the use of control chart to control service quality 

Taylor R.N. and Ross J.M. (1986) studied evaluation of project by using control 

chart to determine the result of laboratory project. The results suggest that to inspect 

standard quality, each evaluation should get feedbacks at least 80 percent of total 

members. Standard quality control system should be able to find out defects in order 

to quickly develop solutions. The system should have following qualifications. 

1. Easy to use and not complicated 

2. Able to rapidly point out problems 

3. Relate to clinic 

4. Compatible with existing systems used in the laboratory 

5. Presentable in form of control chart 

6. Accurate and precise 

7. Statistic calculation 

8. Comparable with other laboratories 

9. Consistent work 

 

Supadthra Boonwidkasedtakorn (B.E. 2539) studied the quality evaluation 

outside laboratories of hospitals under the Ministry of Public Health by the chart 

control. The studied groups are members of NEQAS. The standards of laboratory test 

results were compares among categories by operational nature and types of hospital. 

The study concluded that the central hospitals and typical ones passed the standard 

criteria while community hospitals were explicitly gotten the lower results. Therefore, 

following suggestions were recommended. 

1. Database system should be improved. 

2. The quality evaluation outside laboratories should be further adopted and 

applied with other hospitals. 

3. Data format received from studying each control chart can be used in 

consideration to set out a development plan for operation of laboratory. 

4. Evaluating quality standard by control chart is appropriate for data that 

determines at least 4 levels of quality. It is good for continuous information. Number 

of evaluation times should be indicated.  
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Ong-art Wipudsiri  (B.E. 2543) conducted a research on assessment of quality 

management project consisting of 8 pilot hospitals under the Ministry of Public 

Health. It was found that the top 3 factor resulting in either success or failure of 

quality improvement were: awareness of importance; participation of personnel; and 

executives’ vision and their active support. A concept to prepare the organization for 

improvement and the Hospital Accreditation, emphasized by the Institute of Hospital 

Quality Improvement & Accreditation, is a quality process that is dynamic and 

participated by everyone. The concept obtains significant fundamental – belief-. It is 

to believe that quality comes from 1) commitment of each individual; 2) teamwork; 3) 

patients and customers oriented; and 4) standard and progressive development of work 

system/processes. As for quality, improvement of behavior and good attitudes is 

required to pull out each staff’s optimum potential abilities. Furthermore, employment 

involvement plays role in quality improvement. It makes quality becomes a part of 

work. (Thida Ningsanont, B.E; Withoon Simachokdee, B.E. 2541; Anuwat 

Sukchutikul, B.E. 2541; Deming W.E. cited by Anuwat Sukchutikul, B.E. 2543) 

 

Bang-on Phongphaan (B.E. 2538) studied customer satisfaction towards services 

of community hospitals: a case study of Kantharalak Hospital, Srisaket. The study was 

to determine levels of customer satisfaction. It was found that in overall, customer 

satisfaction towards all activities of the OPD services was more than 79.3 percent. The 

remaining 20.7 percent was dissatisfaction. Reasons of customer satisfaction 

regarding service process system and officers varied by each service activity in the 

service system. In conclusion, the customers satisfied all aspects. For dissatisfaction 

about the hospitals’ officers, it was caused by personality, service manner and 

discrimination. Regarding the service process, causes of dissatisfaction were speed 

and convenience in service procedures. 

 

Anong Euawadthana (B.E. 2542) conducted a research on customer satisfaction 

of the out patients, Amnartja-roen Hospital. The researcher found out the relationship 

between comments relating to service access and customer satisfaction as well as that 

between comments relating to service system and customer satisfaction. In the study, 

270 out patients were interviewed. It was found that overall customer satisfaction was 
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average, 66.5 percent. When separating by variables, it showed that convenience, 

coordination, friendliness, provided information, service quality and cost of service 

had same average satisfaction, 60.4, 57.8, 84.1, 82.2, 83 and 57.4 respectively. Being 

considered by each aspect, it indicated that the highest customer satisfaction was 

physicians’ friendliness. The cost of service obtained the lowest satisfaction. Among 

those patients without privilege cards, most of their comment, 90 percent, on service 

system in overall was average. When considering by aspects, the satisfaction towards 

services from the physicians was good. For physical facilities, medical 

instruments/equipment, nurse services and services by equivalent officers, they 

received same rate, average level. 

 

Kridsanee Phochanapun (B.E. 2542) conducted a research on customer 

satisfaction of the out patients in the Institute of Dermatology. Sample of 320 patients 

were interviewed. The study revealed that most of the respondents, 70.6 percent, had 

overall customer satisfaction at average level. Less satisfaction was 17.5 percent while 

very satisfaction was 11.9 percent. Regarding convenience, less satisfied customers 

receiving services of each point, 15.9 percent, complained about insufficient seats in 

narrow waiting room for physical examination and too long waiting for the service. In 

an aspect of coordination, 18.9 percent of the respondents obtained less satisfaction. 

They disappointed on waste waiting time, especially at the registration room where 

providing slow medical history search or lost of this information. For customer 

satisfaction towards friendliness and customer respect, only 21.2 percent disclosed 

that they had less satisfaction. That was because they expected more. Customer 

satisfaction for provided information, quality service, and cost of service all were in 

average level, 74.2, 79.1, and 82.8 percent respectively. 
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CHAPTER III 

MATERIALS AND METHODS 

 
This study is a quasi-experimental research focusing on one group pretest- 

posttest design.  It was conducted with an aim to develop the control chart to control 

the service quality of the OPD services in Nakornchaisi Hospital.  The details of 

research design are as follows: 

 

3.1 Research Design 

- To evaluate the satisfaction 

of the OPD’s  patients about 

quality, quantity, and time of 

service 

- To collect primary data 

about quality, quantity, and 

time of service. 

O1 

 

 

 Use the control chart at 

OPD for three months  

 

 

 

 

Time 3 months 

X 

- To evaluate patient’s 

satisfaction after using the 

control chart. 

- To compare results 

before and after using the 

control chart 

 

 

O2 

 

“O1”     refers to the results of the satisfaction of the OPD’s patients 

including primary data of the hospital before an experiment  

“X”      refers to the trial use of the control chart 

“Time” refers to Duration of data collection 

“O2”   refers to the comparison of results before and after the experiment.

  

Figure 10   Model of Research process using to develop the control chart at OPD 

service units. 
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3.2 Population and Sample 

Population in this study was the patients of the OPD services in Nakornchaisi 

hospital with the following criteria; 

1. have ever received any service at OPD service units more than three times. 

2. pass the point of service provided in OPD service units at least five units—the  

Registration room, a Triage room, a Physical examination room, a cashier point, and 

the  Drug room, except those who pass one stop service units such as an emergency 

room, dental unit, an X-ray room, and a pathological room. 

3. not being in emergency sickness. 

 

Sample size 

 To evaluate customers’ satisfaction before and after using the control chart, 

the sample size was calculated by using Daniel’s formula (1995).  The acceptable 

error was 5% (95 % confident interval).        

                               

n     =      Z 2 pq 

                 d 2   

n =    sample size 

   z =    standard deviation (z = 1.96 with 95% confident interval) 

p =   0.78 (the proportion of satisfaction at high level which was 

from the report about satisfaction of OPD’s patients at Nakornchaisi 

hospital in 2003)  

   d = the acceptable result error which was indicated at 0.05 

   

Substitute in the formula   =     (1.96) 2  (0.78) (1- 0.78) 

                                                        (0.05) 2                       

     =     263.68    

Sample size       =   264      
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3.3  Research Instruments 

 Instruments in this research are as follows: 

 1.   A form used to evaluate customers’ satisfaction.  

  Part1 General Data of patients such as sex, age, marital status, 

educational level, income, occupation, and type of medical card (health welfare)  

 

  Part 2  A form used to evaluate customers’ satisfaction is divided into 

three aspects as follows:  

   2.1 Satisfaction on service process contains 10 items 

   2.2 Satisfaction on healthcare service staffs contains 15 items

   2.3 Satisfaction on facilities contains 10 items 

  

 Scoring criterion due to Likert’s rating scales consists of 5 levels as follows: 

 Scoring for each answer 

  5    points for those who have the highest satisfaction 

  4    points for those who have high satisfaction 

      3    points for those who have moderate satisfaction 

  2    points   for those who have small satisfaction  

  1    point for those who have the least satisfaction 

 

 The criteria for analyzing the score of customers’ satisfaction was calculated 

as follows: (Best, 1977) 

 

 Range of measurement    =   Maximum score – Minimum, score 

                                                        Number of intervals 

     =    5 - 1 

                   3 

     =    1.33 

Level of score was indicated as follows: 

  High level of satisfaction, scores ranged from 3.67 – 5.00 

  Moderate level of satisfaction, scores ranged from 2.34 – 3.66 

  Low level of satisfaction, scores ranged from 1.00 – 2.33 
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  2.  A model of control chart was constructed by the researcher based 

on the guideline of the institute for hospital accreditation regarding the service quality 

evaluation and service specification of Nakornchaisi hospital.  

 

3.4  Instrument Testing 

Validity 

 1.  Three experts or thesis advisors who held experience in Quality control 

process assessed the questionnaires.  Some corrections were made based on their 

recommendations. 

 2.  Content validity was tested by trying out the constructed questionnaires 

with a nearby community, and some corrections were made for the clarity of language 

and relevance of the issues before using with the real samples. 

 

 Reliability 

 The reliability was measured by testing for Conbach’s Alpha Coefficient. 

(Loecha, et al., 1997): 

 

          α    =    
1−n

n     [1 - 
s
s

t

i
2

2
Σ ] 

         

   α    =   reliability of the questionnaire 

           n     = the total number of questionnaires 

         s i

2   = variance of the questionnaire by item 

        s t

2    = variance of the whole questionnaire  

  

 The analysis on reliability of the 30 questionnaires about customers’ 

satisfaction toward OPD service unit of Luangpo Peon, Amphur Nakornchaisi, 

Nakornpratom province (the same size as the Nakornchaisi hospital) showed the 

reliability was at .93.  It was then applied to the selected samples. 

 



Pirom Leesuwan                                                                                              Materials and Methods / 36 

3.5  Data Collection 

 Data collection had been conducted for five months, starting from 1st 

September to 31st January, 2005.  The researcher had coordinated with the Director of 

Nakornchaisi hospital and Quality Executive Team (QET) to clarify the research 

objectives, and the methods of data collection for the cooperation during the process 

of data record.  

 Data collection was divided into three phases as follows: 

 1. Evaluate customers’ satisfaction at OPD service units of Nakornchaisi 

hospital before using the control chart from 1st to 30th September, 2004.  

 2. Control quality of service at OPD service units by using the control chart 

from 1st October to 31st December, 2004. 

 3. Evaluate customers’ satisfaction at OPD service units of Nakornchaisi 

hospital after using the control chart from 1st to 31st January, 2005. 

 

 Phase 1 Evaluate customers’ satisfaction at OPD service units of 

Nakornchaisi hospital before using the control chart 

  1.1   The researcher selected the samples that met the set criteria.  

Before asking the samples for cooperation, the researcher had introduced herself and 

informed the samples about objectives and benefits of this research. 

1.3 The researcher distributed an interview-questionnaire, explained 

about procedure of answering, respected the respondents’ right and provided them 

with opportunity to ask any questions. 

1.4   When the respondents finished answering the questions, the 

researcher checked the answers, if some incomplete answer was found. The 

respondent was asked to complete that question. 

1.5 The researcher collected all data and calculated scores according to 

the set criteria, after that it was analyzed by using the SPSS program. 

 

     Phase 2 Control quality of service at OPD service units by using the control 

chart. 

  2.1 The researcher had joined the meeting to discuss with the QET of 

Nakornchaisi hospitals to explain research objectives and methodology.  Data 
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collection covered 12 weeks during the use of control chart.  The topics that needed to 

be clarified are as follows: 

   2.1.1 Provide the knowledge base about using the control chart 

as a process of quality control which covered quality, quantity, and time.  

   2.1.2. Indicate representatives of each unit to join with data 

collection, fill all data into a computer, and use the SPSS for data analysis. 

   2.1.3    Research benefits and reasons for the need of 

cooperation 

   2.1.4    Method of data collection 

  2. 2. Discuss among Quality Executive Team (QET) to set and develop 

model of means as needed. 

   2.2.1 Design the control chart as per job specification of each 

healthcare unit of the hospital. 

   2.2.2 Try out.  

   2.2.3 Evaluate and make some corrections. 

   2.2.4 Conduct data collection. 

  2. 3 Implementing  

   2.3.1   Apply the control chart in the process of quality control   

such as waiting time, duration of given service, and services provided at OPD service 

for 12 weeks or during October to December, 2004 (at the Registration room, a Triage 

room, a Physical examination room, cashier point, and the Drug room) according to 

service specifications, prescribed by the QET of the hospital.  

   2.3.2 Analyze the data weekly and present during the meeting 

of Quality Executive team (QET) monthly in order to adjust services to meet the set 

standard of each point, as prescribed by the hospital.  

 Phase 3 Evaluate customers’ satisfaction at OPD service units of 

Nakornchaisi hospital after using the control chart during 1-31 January, 2005 by using 

the same interview questionnaires with the same amount of samples selecting as per a 

set criteria. 

 Phase 4 Compare the customer satisfaction on service quality before and 

after using the control chart.  
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3.6  Data Analysis 

SPSS program was used to analyze the data due to the following steps. 

1.  Check for correctness of coding and data from interview questionnaires. 

2. Record a code of each questionnaire in a computer. 

3. Statistically analyze data by using computer program. 

 

3.7  Statistical Analysis 

 All data were collected and classified in to groups.  After that, coding was 

applied and SPSS was also used to analyze the data. 

 1.  Descriptive Statistics 

  -  Personal data were presented in forms of frequency and percentage 

  - Satisfaction data were presented in forms of percentage, mean, and 

standard deviation 

2. Analytic Statistics 

  -  Independent Samples T Test was applied to evaluate customers’ 

satisfaction before and after using the control chart  
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CHAPTER IV 

RESULTS 
 

This study is a quasi-experimental research focusing on one group pretest- 

posttest design with an aim to control the quality of the OPD services in Nakornchaisi 

hospital by comparing the satisfaction towards the service quality of the hospital 

between before and after implementing the quality control through the control chart. 

The analyzed results were present in four parts as follows: 

1. Customers’ satisfaction of OPD service before using the control chart 

2. Outcomes of using the control chart to reduce waiting time and to 

control quantity of OPD service.  

3. Customers’ satisfaction of OPD service after using the control chart 

4. Comparison of customers’ satisfaction between before and after using 

the control chart.  

Part 1 Customers’ satisfaction of OPD service before using the control chart 

Most customers (69.3%) were male and more than half of them (61.7%) aged 

between 21-40 years.  Their marital status were married (50.4%) and single (46.6%). 

Their occupations were laborer (27.7%) and company/private sector employees 

(14.8%). They finished secondary school, primary school, and diploma or vocation 

(44.7%, 23.5% and 18.6% respectively). They had monthly income ranged from 

5001– 10,000 bath (40.5%), 2,000–5,000 baht (36.6%) and more than 10,000 baht 

(17.0%) respectively.  Less than half of them (41.7%) could receive core package 

beneficiaries.  Details are presented in Table 1. 
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Table 1 Percentage of customers’ satisfaction of OPD service before using the control chart 

by general characteristics (n= 264) 

The samples before using the control chart General characteristics 

Number Percent 

Sex   

Female 81 30.7 

Male 183 69.3 

Age (Year)   

       1-20  64 24.2 

     21-40  163 61.7 

     41-60  36 13.6 

     61-80  1 0.4 

Marital status   

  Single 123 46.6 

  Married 133 50.4 

  Widow 3 1.1 

  Divorced 5 1.9 

Occupation   

   Farmers 17 6.4 

     Laborer 73 27.7 

     Government/State enterprise     

   officers 

5 1.9 

     Company/private sector employee 39 14.8 

     Trader/Merchants 37 14.0 

     Others 93 35.2 

Education   

     Primary school (Pratomsuksa) 62 23.5 

     Secondary school (Mattayomsuksa) 118 44.7 

     Vocation/Diploma/Certificate 49 18.6 

     Bachelor degree and upper 35 13.3 

Table 1 Number and percentage of samples’ satisfaction of OPD service before using the 

control chart by general characteristics (n= 264) (Continued) 
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Results showed that the customers’ satisfaction of OPD service before using the control 

chart both overall and by items were at a moderate level ( x = 3.51, S.D. = .45). Details 

are shown in Table 2. 

Table 2   Level of customers’ satisfaction regarding OPD service both overall and by items 

before using the control chart (n= 264) 

High satisfaction Moderate 
satisfaction 

Low satisfaction     

   Satisfaction Number % Number % Number % 

 

x  

 

S.D. 

Overall  84 31.8 178 67.4 2 0.8 3.51 .45 

By items 

 1. Healthcare 

service officers 

 

 

118 

 

 

44.7 

 

 

143 

 

 

54.2 

 

 

3 

 

 

1.1 

 

 

3.58 

 

 

.54 

  2. Facilities 90 34.1 172 65.2 2 0.8 3.47 .48 

  3.Process of  

service 

 

73 

 

27.7 

 

189 

 

71.6 

 

2 

 

0.8 

 

3.46 

 

.48 

 

 

The samples before using the control chart General characteristics 

Number Percent 

Income (Baht)   

     Less than 2,000  17 6.4 

     2,000- 5,000  95 36.6 

     5,001- 10,000  107 40.5 

    More than 10,000  45 17.0 

Medical welfare   

     Free medical care 25 9.1 

     Social security 66 25.0 

     Own payment 59 22.3 

     Universal Healthcare Scheme 110 41.7 

     Others 6 1.5 
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Part 2 The outcomes of using the control chart at OPD service units 

 The result of using the control chart to manage waiting time and duration of giving 

OPD service applied with “ x - R chart”, it revealed that the average duration of OPD service 

given to one customer was 50.42 minutes (Data collection period was 12 weeks). Details are 

illustrated in Table 3. 
 

Table 3 Duration of OPD services  
x  Range  

OPD services 

n 

LCL CL UCL LCL CL UCL 

Duration of getting medical 

card  

 

1,200 

 

1.20 

 

3.10 

 

5.40 

 

-0.12 

 

5.38 

 

11.29 

Waiting period for triage 1,200 2.19 13.00 23.41 7.26 17.57 28.28 

Duration of triage 1,200 1.07 3.03 5.39 -1.17 5.50 12.19 

Waiting period for physical 

examination 

 

1,200 

 

-2.51 

 

14.51 

 

31.53 

 

3.23 

 

20.04 

 

36.45 

Duration of physical 

examination 

 

1,200 

 

1.15 

 

3.27 

 

5.39 

 

0.22 

 

6.25 

  

 2.28 

Waiting period for getting 

medicines 

 

1,200 

 

-4.34 

 

5.39 

 

16.22 

 

-5.01 

 

7.47 

 

19.57 

Duration of getting medicines 1,200 1.50 7.31 13.12 1.41 8.55 16.08 

Duration of payment process 1,200 0.43 2.00 3.17 0.45 1.32 3.11 

Duration of medical card 

process 

 

1,200 

 

6.59 

 

15.55 

 

24.50 

 

-1.37 

 

17.21 

 

35.40 

Duration of examination 

process 

 

1,200 

 

-5.11 

 

17.16 

 

39.03 

 

0.27 

 

21.27 

 

 42.28 

Duration of drug distribution 

process 

 

1,200 

 

2.54 

 

13.10 

 

23.25 

 

-1.80 

 

13.07 

 

28.36 

Duration of giving OPD 

service 

 

1,200 

 

25.14 

 

50.42 

 

76.10 

 

16.10 

 

33.12 

 

50.53 

Remark: Unit in minute 

 

  LCL    =    Lower control limit 

  CL      =    Control limit 

  UCL   =    Upper control limit 
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The data collected within 12 weeks illustrated that data of the control chart used to 

control mean and that used to control duration range of OPD service were conformable.   The 

value of line was changed under the control limit.  It was also found that the Control limit 

(CL) was equal 50.42 minutes, the Upper control limit (UCL) was equal 76.10minutes, and 

the Lower control limit (LCL) was equal 24.74 minutes (Figure 11). 

When applying the range of data to the control chart, it showed that CL was equal 

33.12 minutes, UCL was equal 50.53 minutes and LCL was equal 15.70 minutes (Figure 12). 

 

 

Control Chart: MCLOPD

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

78

64

50

37

23

MCLOPD

UCL = 76.1079

Average = 50.4250

LCL = 24.7421

 
              Week 

Figure 11 Control chart used to control average duration of OPD service 
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Control Chart: RCLOPD

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

51.92834

42.52459

33.12083

23.71708

14.31332

RCLOPD

UCL = 50.5352

Average = 33.1208

LCL = 15.7065

 
                   Week 

Figure12   The control chart  
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Control Chart: M

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

M
ea

n
178

166

155

143

132

M

UCL = 170.3261

Average = 154.8000

LCL = 139.2739

 
Figure 13 The control chart used to manage average patient quantity in OPD service 

unit 

 

Control Chart: M

Sigma level: 3

12.00

11.00

10.00

9.00
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6.00

5.00

4.00

3.00

2.00

1.00
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ng

e

60

50

40
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10

0

M

UCL = 56.9153

Average = 26.9167

LCL = .0000

 
  Figure 14 The control chart used to indicate quantity range of patients in OPD service 

unit 
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Part 3 Customers’ satisfaction of OPD service after using the control chart Most 

customers (67.4%) were male, aged between 21-40 years (59.1%).  The marital status 

of samples were married and single (55.3% and 39.8%).  Their occupations were 

laborers (26.5%) and company/private sector employees (14.4%).  They finished 

secondary school (42.4%), primary school (26.1%) and vocation (17.8%).  Most of 

them had monthly income between 5,001–10,000 baht, 2,000–5,000 baht, and more 

than 10,000 baht (40.5%, 34.1% and 20.1% respectively).  About one-third of them 

(37.1%) could receive core package beneficiaries as shown in Table 5. 
 

Table 5 Percentage of customers’ satisfaction after using the control chart by general 

characteristics (n= 264). 

The samples before using the control chart General characteristics 

Number Percent 

Sex   

Female 86 32.6 

Male 178 67.4 

Age (Year)   

       1-20  62 23.5 

     21-40  156 59.1 

     41-60  45 17.0 

     61-80  1 0.4 

Marital status   

  Single 105 39.8 

  Married 146 55.3 

  Widow 4 1.5 

  Divorced 9 3.4 

Occupation   

   Farmers 15 5.7 

     Laborer 70 26.5 

     Government/State enterprise     

   officers 

9 3.4 

     Company/private sector employee 38 14.4 
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Table 5 Percentage of customers’ satisfaction after using the control chart by general 

characteristics (n= 264) (Continued) 

The samples before using the control chart General characteristics 

Number Percent 

     Trader/Merchants 29 11.0 

     Others 103 39.0 

Education   

     Primary school (Pratomsuksa) 69 26.1 

     Secondary school (Mattayomsuksa) 112 42.4 

     Vocation/Diploma/Certificate 47 17.8 

     Bachelor degree and upper 36 13.6 

Income (Baht)   

     Less than 2,000  14 5.3 

     2,000- 5,000  90 34.1 

     5,001- 10,000  107 40.5 

    More than 10,000  53 20.1 

Medical welfare   

     Free medical care 31 11.7 

     Social security 63 23.9 

     Own payment 68 25.8 

     Universal Healthcare Scheme 98 37.1 

     Others 4 1.5 

 

 

 The results showed that after using the control chart, customers had overall 

satisfaction at a high level ( x = 3.75, S.D = .42).  When considering by items, it was 

found that most of them had a high level of satisfaction regarding process of service 

and the health care service officers ( x = 3.80,  S.D.= .47 and x = 3.79,  S.D.= .54  

respectively).  The customers had satisfaction regarding facilities at a moderate level. 

( x = 3.66, S.D. = .51) as shown in Table 6. 
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Table 6   Level of customers’ satisfaction both overall and by items after using the 

control chart (n= 264). 

High satisfaction Moderate 
satisfaction 

Low satisfaction     

   Satisfaction Number % Number % Number % 

 

x  

 

S.D. 

Overall  143 45.2 121 45.8 0 0 3.75 .42 

By items 

 1. Healthcare 

service officers 

149 56.4 115 43.6 0 0 3.80 .47 

  2. Facilities 155 58.7 109 41.3 0 0 3.79 .54 

  3.Process of 

service 

122 46.2 142 53.8 0 0 3.66 .51 
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Part 4 Comparison of customers’ satisfaction between before and after using the 

control chart 

 From the study, it indicated that the satisfaction of customers who received 

OPD service at Nakornchaisi hospital was significantly increased after using the 

control chart (p<.001). Details are presented in Table 7. 
 

Table 7 Comparison of customers’ satisfaction between before and after using the 

control chart 

Variables N x S.D. t df p-value 

Overall customers’ satisfaction      

      Before the quality control 264 123.28 16.25 -6.12 526 < .001 

      After the quality control 264 131.63 15.07    

1. Process of service       

      Before the quality control 264 34.64 4.88 - 8.26 526 < .001 

      After the quality control 264 38.01 4.70    

2. Healthcare service officers       

      Before the quality control 264 53.85 8.24 - 4.53 526 < .001 

      After the quality control 264 56.94 8.04    

3. Facilities       

      Before the quality control 264 34.80 4.85 - 4.24 526 < .001 

      After the quality control 264 36.61 4.94    

p < .001 
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CHAPTER V 

DISCUSSION 
 

This Quasi Experimental Research was set as one group pretest-posttest 

design with an aim to control the quality of the OPD services in Nakornchaisi hospital 

by comparing the satisfaction towards the service quality of the hospital between 

before and after implementing the quality control through the control chart. The 

results can be discussed as follows:  

 

Development of the Control Chart 

After developing the control chart to control the service quality, it was found 

that the control chart could be used as a guideline for quality improvement. Besides, 

the control chart could indicate some errors and evaluate work results of OPD service 

regarding waiting period and duration of given OPD service. In this study, service 

specification—work in a registration room, a triage unit, and an examination room, a 

cashier point and a drug room of OPD service of the Nakornchaisi hospital, were 

measured in minute and the data were recorded in the control chart ( x - R chart).  

This kind of the control chart used measure unit (x) and mean ( x ).  The results 

showed that the whole picture of OPD service in 12 weeks was in the control limit.  

That meant waiting time and duration of given service at OPD unit were able to 

accomplish its goal or met the service specification of such healthcare unit.  This is 

because meetings to discuss and solve the problems were set every month.  However, 

it was found that waiting time and duration of given service were not continuously 

decreased every week, they were fluctuated.  This maybe resulted from the personnel 

of each unit had took turn and each day, the number of patients was not stable.  As a 

result, a nurse could not calculate the number of patients per day.  If too many patients 

came on that day, waiting time and duration of given service would also increased.  It 

was conformable to the study of Taylor (1986) and Ross (1888) on the Evaluation of 

project “CAP”; they mentioned that the good assessment must be able to show in form 

of the control chart and must be able to be statically calculated in order to serve 
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related units or organization with modern data for decision-making.  In 

addition, good assessment could be used as a reliable data.  Similarly, Supathra 

Buravichkasettakorn (1996) had studied the assessment on standard and quality of a 

postmortem room of hospitals affiliated to the Ministry of Public Health by using the 

control chart and ARIMA; it was found that the control chart could indicate the error 

data.  

 For the number of customers, to only specific level that the control charts can 

be used, we could draw the chart showed numbers of patients per day.  After that, it 

was kept in form of statistics only to serve the executive’s decision-making.  This data 

cannot be analyzed with waiting time and duration of OPD service.  As the model 

designed for data collection focusing on total numbers of patients all range of time 

since 8.00 a.m.–16.00 p.m., Monday to Friday, was not separated into morning and 

evening.  They then had no data about the specific time of density.  Besides, the 

Nakornchaisi hospital is a government healthcare facility, it then cannot indicate the 

number of customers per day and they need to provide care with equity. 

 Although the control chart was used in 5 points of services similarly, the 

results may be different.  Each patient was unique or held specific characteristics, they 

had dissimilar signs and symptoms of illness, therefore, the physical examination and 

medical history were also varied.  Then the duration of service may be unequal.  

Physical examination was characterized and mixed with both science and art.  It was 

different from the industrial world—mass product with the same characteristics.  

Thus, we can apply the control chart in OPD service by designing the specific model 

according to patients’ symptoms or clinical symptoms.  The more specific it has, the 

more effective of the control chart to manage duration of service and waiting time. 

  

 Registration room  

  Within 12 weeks, the average duration of getting medical card per 

person was 1.45 – 4.31 minutes.  It was also found that duration of service in a 

registration room was still between the control limits both upper and lower.  The 

control chart regarding mean and range of data were conformable.  It means the 

service in the registration room met the service specification of the hospital.  This may 
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be because during the study period, a meeting was set monthly to let the Quality 

executive team and responsible person discuss and find out for the best solution.  

  When consider the control chart about an average number of patient per day, 

it was found that an average duration of getting medical card was not conformable to 

the number of customers per day. This may result from personnel in the registration 

room had always improve their quality of service and ability regarding waiting time to 

match the number of customers each day.  For the service quality, it was found that, 

customers had more satisfaction regarding process of service, health service officers 

and facilities.  (Table 7, Appendix C).  This may result from customers received better 

and quicker service with less waiting time. 

 

 Triage Unit 

    A. Waiting period for triage 
      It was found that the average waiting time for triage per one 

customer (within twelve-week period of data collection) was 5.11–17.26 minutes.  It 

was also found that the control chart of mean is conformable to the control chart of 

range.  Waiting time for triage was within the control limits both upper and lower.  

The trend of waiting time for triage seemed to be reduced and during week 9-2, the 

waiting time of triage was reduced the most. 

        
 B. Duration of triage 

  It showed that the duration of triage per one customer (within 

twelve-week period of data collection) was 1.51-4.58 minutes and the control chart of 

mean is conformable to the control chart of range and the duration of triage was 

within the control limits both upper and lower. The trend of the duration of triage was 

reduced.  It was in agreement with waiting time but disagreement with the control 

chart of average number patients per day. It referred that the triage unit had capability 

to work according to the service specification of the hospital.  This may be because 

the personnel had improved their skill of service.  It was conformable to the service 

quality which was evaluated by customers showed that their satisfaction regarding 

process of service, health service officers, and facilities were increased. (Table 7, 

Appendix C).  This may result from customers received better and quicker service 

with less waiting time. 
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 Physical examination room 

    A.   Waiting period for physical examination 

       The waiting period for physical examination per one customer 

(within twelve-week period of data collection) was 4.53 – 25.31 minutes.   The control 

chart of mean is conformable to the control chart of range and it was within the 

control limits both upper and lower.  The trend of period for physical examination 

seemed to be reduced. During the latest week, the waiting period for physical 

examination was reduced the most which was not conformable to the control chart of 

an average number of patients per day.     

   B. Duration of physical examination 

   Duration of physical examination per one customer (within 

twelve-week period of data collection) was 3.29- 4.37 minutes.  The control chart of 

mean is conformable to the control chart of range and it was within the control limits 

both upper and lower.  However, it was fluctuated in a cycle until the curve of graph 

was almost predictable for the next period.  It was not conformable to the control chart 

of an average number of patients per day.  When considering service quality, it 

showed that customers’ satisfaction regarding process of service, health service 

officers, and facilities were increased. (Table 7)  When considering by items, it was 

found that customers were much more satisfied with doctors’ concern and advice 

regarding their health problems as well as the talent on treatment of doctors. 

(Appendix C)  This maybe because the reduction of waiting time for physical 

examination was not so long whereas the duration of physical examination was not 

much reduced.  Moreover, treatment is art and science, no specification for timeline 

and each patient need physical examination differently due to the clinical symptoms. 

  

 Cashier Point 

  It was found that the average service at cashier point per one customer 

(within twelve-week period of data collection) was 1.00 – 3.29 minutes.  The control 

chart of mean is conformable to the control chart of range and it was within the 

control limits both upper and lower. This may result from the service at the cashier 

point held the suitable capability that met the service specification of the hospital.  
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During the study implementation, there were some meetings set to improve and to 

discuss with the quality executive team and find out for the best solution.  

   When considering the control chart regarding average numbers of patients per 

day, it indicated that duration of payment of customers each week was not 

conformable to the number of customers per day. This maybe because personnel of 

the cashier point had improved their quality of service and skills regularly, they also 

increased their ability of service to match the numbers of patient each day.  When 

considering its quality, it showed that their satisfaction regarding process of service, 

health service officers, and facilities were increased. (Table 7, Appendix C).  This may 

result from the officers’ performance met the service specification of the hospital 

(Duration of service was 5 minutes).  During the study period, some service system 

improvements was conducted, especially the waiting time for service at the cashier 

point was the most reduced. 

 

 Drug room 

A. Waiting period for getting medicines 
   Waiting period for getting medicines per one customer (within 

twelve-week period of data collection) was 0.32-11.42 minutes.   The control chart of 

mean is conformable to the control chart of range and it was within the control limits 

both upper and lower.  The curve of graph was fluctuated or irregular and it was 

unconformable to the control chart of an average number of patients per day. 

 
B. Duration of getting medicines 

   Duration of getting medicines per one customer (within twelve-

week period of data collection) was 1.31 – 13.28 minutes. The control chart of mean is 

conformable to the control chart of range and it was within the control limit.  This may 

result from the service at the drug room held the suitable capability that met the 

service specification of the hospital.  However, the waiting time of getting medicines 

and its duration were not reduced and unconformable to the control chart of an 

average number of patients per day.  When considering the service quality, it showed 

that customers ‘satisfaction regarding process of service, health service officers, and 

facilities were increased (Table 7, Appendix C). This maybe because service 

characteristics at the drug room were different due to types of medicine that patients 
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received.  Therefore, the duration of time for drug explanation was different as per 

each patient’s understanding. 

 

 Total duration of given OPD service 

  Total duration of given OPD service per one customer (within twelve-

week period of data collection) was 36.44 – 68.20 minutes.  The control chart of mean 

is conformable to the control chart of range and it was within the control limit. This 

may result from the total duration of given OPD service met the service specification 

of the hospital.   This may be because personnel had improved and developed their 

services continuously.  

  When considering the quality of OPD service, it was found that an overall 

average satisfaction of customers was increased.  It is because the customer received 

quicker service and waiting time was also reduced. 

       

Comparison of customers’ satisfaction between before and after using the control 

chart 

 

 From the study, it indicated that the satisfaction of customers who received 

OPD service at Nakornchaisi hospital was significantly increased after using the 

control chart (p<.001). 

 The overall customers’ satisfaction of OPD service before using the control 

chart was at a moderate level ( x = 3.51, S.D. = .45 whereas after using the control 

chart, customers had overall satisfaction at a high level ( x = 3.75, S.D = .42).   When 

considering by items, it was found that:  

 The samples (27.7%) had high level of satisfaction regarding process of 

service before using the control chart.  More than two-thirds of them (71.6%) had 

moderate level of satisfaction and few of them had satisfaction at low level (0.80%)  

( x = 3.46, S.D. = .48).     The customers were also satisfied with convenience provided 

by healthcare officers during the contact among each department of the hospital.  

Moreover, they were pleased with convenience and speed of payment including the 

duration of getting medicine.  However, they showed the least satisfaction about the 
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duration of physical examination (see Appendix C).  After using the control chart, it 

was found that most of them (56.4%) had a high level of satisfaction regarding 

process of service, and 43.6% had a moderate level of satisfaction ( x = 3.80,  S.D.= 

.47).  They were satisfied with process of service, speed of medical card process, and 

process of receiving medicine.  But they were unpleased with the X-ray unit.  This 

may be because the customers expected for the right, and completeness, convenience 

and safety.  Likewise, the study of Preya Kramakum (1995) indicated that factors 

affecting satisfaction of OPD patients was a slow service, and when they got some 

service more than their expectation, they then become satisfied. 

  The samples (44.7%) had a high level of satisfaction regarding the health 

care service officers, followed by a moderate level (54.2%), and a low level (1.1%) 

( x = 3.58, S.D. = .54).  Moreover, the samples or customers were pleased with a 

doctor’s concern and advice about their problems and treatment, a pharmacist’s advice 

about drug-taking whereas they had the least satisfaction about a personnel’s 

performance at a postmortem examination room.  After implementing the quality 

control, the customers had satisfaction regarding healthcare officers at a high level 

(58.7%), and at a moderate level (41.3%) ( x = 3.79, S.D. = .54).    It was also found 

that customers were satisfied with the concerns of pharmacists—advising and inform 

about drug-taking, and with the concerns of doctors who listened to their problems 

and inform about the disease and treatment.  They had the least satisfaction on the 

cares and assistance of personnel at a postmortem room.  This maybe because 

healthcare officers at OPD service unit had close relationships with patients more than 

the personnel at a post mortem room.  It was conformable to the study of Viroj 

Tungchareonsatein, et al, (1996) which indicated that giving information was very 

important in the process of nursing care.  As people would know and understand about 

steps of care services, had knowledge about disease then they would have more 

compliance with the medical plan and treatment.  Moreover, this information can be 

used in the process of quality improvement that can lead to the higher satisfaction of 

customers. 

 The samples (34.1%) had satisfaction regarding facility at a high level, 

followed by at a moderate level (65.2%), and at a low level (0.80%) ( x = 3.47,  S.D.= 

.48).  It was found that customers were satisfied with providing bean milk in the 
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morning.  In the big picture, they were pleased with facilities, cleanliness, and 

convenience of pathway outside the buildings.  They had the least satisfaction 

regarding the cleanliness of the restroom.  After implementing the quality control, it 

was found that customers were pleased with facilities at a high level (46.2%), 

followed by at a moderate level (53.8%) ( x = 3.66, S.D. = .51).  It was also indicated 

that they were satisfied with the same topics as above.  It may result from most of 

customers had expected about facilities in the process of care service, they also needed 

the quicker care (Viroj Tungchareonsatein, et al, 1996).  This would induce much 

more satisfaction of the customers.  

 Factors that affecting customers’ satisfaction may not come from the 

reduction of waiting time, but it may be from duration of data collection of the 

hospital regarding the development in three issues simultaneously.  For facilities of 

health service such as improvement of restroom, increasing the number of chars at the 

waiting point, providing television to serve patients in some areas and training the 

medical personnel about guidelines of production control and having a meeting to 

discuss about problems in services.  All personnel were enthusiastic and careful about 

their works.  It was conformable to the study of Elton Mayo, (1880- 1959) and his 

friends from Harward university.  They studied human behavior in the factory 

environment named “Hawthorne” of Western Electric Company; it was found that 

both samples in the experimental and in the control group had higher production 

although they did not get higher rewards.  It can be inferred that emotional chain 

reaction was complicated and affected the increase in effective productivity.  As the 

samples felt proud and had motivation to improve their work for the better one. 

(Hawthorne Effect) (Somyod Navikan, 1995) 

 In this research, it showed that most customers were aged between 21-40 

years.  They finished primary school, and most of them were employees with monthly 

incomes between 5,001–10,000 baht.  These data is interesting for all hospital 

executives and hospital committees.  As it should be used to indicate important 

activities of  the hospital and used as a data base to improve and develop quality of 

care, especially physical facilities and service system regarding human behavior such 

as polite speech and the interpersonal relationships of the healthcare personnel.  The 

reduction time is also necessary; therefore, some activities should be set to make the 
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customers feel that the waiting time is not too long (Maister, 1988).  The hospital 

executives should provide this activity to satisfy the customers at the front counter of 

the registration room, the examination room, and the drug room.  The activities can be 

giving health education, clinical activities, personnel development, informing patients 

in order to show the concerns of officers.   These activities will make customers think 

that it is a part of treatment or care service which is better than staying idle.  

Moreover, it will ensure customers’ satisfaction according to new model of care 

service management.  On the point that “A customer is the most important person of 

our hospital”, service is like the heart of managing public health service, it also 

reflects both positive and negative impacts. (Anong Auawattana, 1999) 

 

Benefits of using the control chart in OPD service 

 For organization and personnel, the use of the control chart enhances the 

knowledge and learning.  Besides, this tool can be used to evaluate the work 

performance of an organization.  This statistic data can be the data base which support 

the executives’ decision-making. It also leads to the enthusiasts of the organization in 

adjusting the service behavior, and adapting services to meet the customers’ need.  

Lastly, the personnel are willing to develop the service quality for the customers’ 

satisfaction. 

 

Preparation and obstacles in implementing the quality control through the control 

chart 

  

 The control chart is applied for an aim to control the quality of service.  Then 

it should be designed the well-prepare data collection so that the received data can be 

analyzed.  The process of data collection should include; 

1. Presenting the project to the hospital executives for consideration, 

2. Discuss and explain to the related persons both in the administrative and 

practice levels about the following issues.  

2.1 Benefits from using this tool in the process of quality 

improvement. 

2.2 Objectives of implementation 
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2.3 Educate personnel before conducting the research regarding data 

collection, data analysis, and interpretation. 

  Cautions: the representatives of each organization must be selected 

based on capability in using the computer program, data analysis, and statistics used in 

the study. 

3. Design the control chart and the healthcare units for data collection, 

select the suitable indicators for the control chart. 

4. Try out the use of control chart in the organization, discuss and find out 

for the solution continuously. 

5. Inform the organization about process of data collection before 

conducting the real one in order to have the same standard.  

 

 The control of productivity through the control chart 

 When we find out the relationships between physical specification and 

producing factors, the next step is to find the method to control each production 

process.  This will produce the outcomes with high quality as we expected.  This step 

called “The control of productivity”.  Tools or means that used in the productivity 

process is the control chart which will tell us about the abnormal factors and will 

control the productivity process as desired. 

1. Specification of the control   

The variable used to control the productivity process named “specification of 

the control”.  If an unsuitable variable is selected, it will affect the quality control in 

such process.  Then the selection of variable to serve as the control of productivity 

process should be considered the following issues. 

- Specific value of variable must reflect the right production process. 

- The impact of external factors to such variable should not present. 

- The result or measurement of variables must be done immediately. 

- The measure of samples or variables must have low cost within 

reasonable price. 

Sometimes, the first specific variable used for controlling may not be 

suitable. Then the variables can be select indirectly, but they must be related 
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directly to the first variable.  Some criteria or measurement procedure may 

be added. 

2. Indicating the control limit line 

 To use the control chart, the most important process is the capacity of such 

process is enough or not.  And the range value used as specification of control match 

the work or not.  If such topic is out of control, the solution can be indicating the 

temporary control line to inform the status of productivity process while searching for 

the ways of problem solving.  When the problem is solved, and it was found that the 

temporary line is useable, we can extend the next control line and continue using such 

productivity process. 

3. An adaptation of control line 

 The control line or the upper or lower control limits is closely related to 

status of such process.  If the indicated value is not suitable, the data in the 

control chart will not be correct.  Therefore, some adaptation of the control 

line must be done regularly by observing the data range. 

4. Work standard 

 Within the continuous productivity process, we need to collect all specific 

variables in such process.  Besides, the standard should be set with the 

following consideration. 

- Work standard must be conformable to the above objectives. 

- Work standard must control factors or variables that affect the 

variance of the process. 

- It should be practicable. 

- Work standard must indicate important steps of each activity. 

- The review must be performed to shape such work standard. 

- Work standard must indicate scope and role of responsibility. 

- The source of work performance as well as the process of 

constructing such standard should be clearly informed. 

- We need to think about handbook constructed from this standard. 

- Temporary standard incase of emergency should be set. 

- Be aware of some safety during work performance to prevent any 

error. 
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- The last outcomes should be emphasized more than the process or 

ways. 

- To set the work standard, we need to consider the ability to control the 

main factors of problems. 

5. Comparing to the set standard 

When comparing data from the control chart to the standard or service 

specification, only the value of each data is used, not the average value. 

If the constructed graph is lying between the control limits, it means that the 

value is conformable to the standard, and that process can use the control chart.  

Besides, the upper and lower control lines can be calculated from the data of such 

process.  On the other hand, if the graph curve is out of control limit, some data needs 

to be corrected first. 
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CHAPTER VI 

CONCLUSION AND RECOMMENDATIONS 
 

The research on “Development of control chart for service Quality Control in 

OPD of Nakornchaisi hospital” was the Quasi Experimental Research using one group 

pretest-posttest design.  The study purpose was to control the quality of the OPD 

services in Nakornchaisi hospital by comparing the satisfaction towards the service 

quality of the hospital between before and after implementing the quality control 

through the control chart.  A total of 264 patients who received OPD services in 

Nakornchaisi hospital more than three times during September, 2004 to January, 2005 

were the samples.  

The research instruments were composed of 2 types— (1) the interview 

questionnaire regarding customers’ satisfaction at OPD service units (7 items of 

general data) and the interview questionnaire regarding satisfaction (35 items); (2) the 

control chart.  The SPSS was used for data analysis. The statistical were as follows: 

   1. Descriptive Statistics 

 - General characteristics were presented in frequency and percentage. 

 -  Satisfaction data were analyzed by percentage, mean, and standard 

deviation. 

 2.   Analytic Statistics 

 -  The independent T-test was used to test the hypothesis about customers’ 

satisfaction before and after using the control chart. 

 

Conclusion 

 

1. The customers before and after using the control chart 

Before implementing the quality control, most samples (69.3%) were 

male, aged between 21-40 years (61.7%).  Their marital status were married (50.4%)
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and single (46.6%). Their occupations were laborer (27.7%) and company/private 

sector employees (14.8%). They finished secondary school, primary school, and 

diploma or vocation (44.7%, 23.5% and 18.6% respectively). They had monthly 

income ranged from 5001– 10,000 bath (40.5%), 2,000–5,000 baht (36.6%) and more 

than 10,000 baht (17.0%) respectively.  Less than half of them (41.7%) could receive 

core package beneficiaries  

After implementing the quality control, most customers (67.4%) were 

male, aged between 21-40 years (59.1%).  The marital status of samples were married 

and single (55.3% and 39.8%).  Their occupations were laborers (26.5%) and 

company/private sector employees (14.4%).  They finished secondary school (42.4%), 

primary school (26.1%) and vocation (17.8%).  Most of them had monthly income 

between 5,001–10,000 baht, 2,000–5,000 baht, and more than 10,000 baht (40.5%, 

34.1% and 20.1% respectively).  About one-third of them (37.1%) could receive core 

package beneficiaries  

  

2. The result of quality control in OPD service through the control chart. 

2. 1 Time 

 The result of quality control showed that duration of service and waiting 

time was still between the control limits both upper and lower. And the trend of 

service will reduce the waiting gradually, until the last month showed the total of 

waiting time reduced the most.  

 2.2 Quantity 

 It was found that the control chart regarding an average of patients per day 

was not conformable to the average range of data. 

 2.3. The customers’ satisfaction regarding OPD service 

 Results showed that the customers’ satisfaction of OPD service before using 

the control chart both overall and by items were at a moderate level ( x = 3.51, S.D. = 

.45). 

 The results showed that after using the control chart, customers had overall 

satisfaction at a high level ( x = 3.75, S.D = .42).   
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 When comparing customers ‘satisfaction before and after using the control 

chart at OPD unit of Nakornchaisi hospital, it showed the significant differences.     

(p< .001). 

 

Research recommendations 

 1. The evaluation by using the control chart is suitable for the data with multi 

level of qualities, not less than four levels.  The control chart can be well applied with 

the continuous data.  

 2. The model of data received from each control chart can be used as a data 

base to support the decision making, planning and developing the OPD service 

(developing personnel, steps and waiting time). 

 3.  In the part of administration, waiting system should be set.    In addition, 

some Public Relation officers should be provided to serve customers at a front counter 

and to manage appropriate waiting area for patients. The Public Relation officers 

should advise steps of health service to all new customers and inform waiting timeline 

for each customer.  This activity will help reduce the density of customers.  Since 

customers know when to get physical examination, they can then go for other 

activities and come back later. This helps them feel that they do not wait for a long 

time and their satisfaction is also increased. 

 4.  The design for applying the control chart should be conducted by 

indicating timeline such as 8.00- 10.00 a.m. in order to calculate whether the duration 

of service in each point match the number of customers or not. 

  

Recommendations for the next research 

 1.  Study the use of the control chart in process of quality control in other 

level of hospitals such as a hospital center. 

 2.  Study the control chart in a group of chronic patients so that the data 

received will be form the same group of samples and then some satisfaction can be 

compared. 
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 ภาคผนวก A 
 

แบบสมัภาษณ 

เรือ่ง 

ความพงึพอใจของผูปวยนอกตอการรบรกิารของโรงพยาบาลนครชยัศร ีอาํเภอนครชยัศร ีจงัหวดั

นครปฐม 

คําชี้แจง แบบสัมภาษณนี้เปนแบบวดัความพึงพอใจผูปวยนอกตอคุณภาพ 

        การบริการของ โรงพยาบาลประกอบดวย 4 สวน 

สวนที่ 1 ขอมูลทั่วไปของผูปวย ไดแก เพศ อายุ สถานภาพสมรส ระดับการศึกษา

รายได อาชีพ และประเภทของบัตรสวัสดิการรักษาพยาบาล มีจํานวนทั้งส้ิน 7 ขอ 

      สวนที่ 2 แบบบันทึกขอมูลเกี่ยวกับความพึงพอใจผูปวย แบงออกเปน 3 ดาน 

2.1. ความพึงพอใจดานกระบวนการและขัน้ตอนการใหบริการ จํานวน    10    ขอ 

2.2.ความพึงพอใจดานเจาหนาที่ผูใหบริการ      จํานวน     15    ขอ 

2.3.ความพึงพอใจดานสิ่งอํานวยความสะดวก                            จํานวน     10    ขอ 

สวนที่ 3 แบบแสดงความคิดเห็นของผูใชบริการ       จํานวน       3    ขอ 
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สวนที ่1 ขอมลูทัว่ไป 

คําชี้แจง โปรดเติมคําหรือทําเครี่องหมาย(.../.....) ลงหนาขอความที่เปนจริงเกี่ยวกับตวัทาน 

1.เพศ    1(     )ชาย    2(      )หญิง 

2.ปจจุบันทานอายุ..........................ป 

3. สถานภาพสมรส 

 1(   ) โสด  2(    )  คู/สมรส   3(   )  หมาย 4(   )  หยา/แยก 

4.อาชีพ 

 1(   )  เกษตรกรรม 2(   ) กรรมกร/รับจาง 3(   ) ขาราชการ/รัฐวิสาหกิจ 

 4(   ) บริษัท/เอกชน 5(   ) คาขาย  6 (   )  อ่ืนๆ 

5 สําเร็จการศึกษาสูงสุด 

 1(   ) ประถมศึกษาหรือต่ํากวา 2(   ) มัธยมศึกษา 

 3(   ) อนุปริญญา/ปวส, ปวช 4(   ) ปริญญาตรีหรือสูงกวา 

6 รายไดเฉล่ียของครอบครัว/เดือน 

 1(   )  ต่ํากวา 2,000 บาท  2(   ) 2,000-5,000 บาท 

 3(  ) 5,000-10,000 บาท  4(   ) มากกวา 10,000 บาท  

7 ประเภทของสวัสดิการคารักษา 

1(   ) เบิกได   2(   ) ประกันสังคม   

3(   ) ชําระเงินเอง  4(   ) บัตรประกันสุขภาพถวนหนา (ประเภท...............................) 

5(   ) บัตรอื่นๆ           
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สวนที ่2   แบบประเมินความพึงพอใจของผูรับบริการตอคุณภาพบรกิารโรงพยาบาล 

ระดบัความพงึพอใจ  

ความพงึพอใจ พึงพอใจ 

มากที่สุด 

พึงพอใจ

มาก 

พึงพอใจ

ปานกลาง 

พึงพอใจ

นอย 

พึงพอใจ 

นอย

ที่สุด 

2.1.ดานกระบวนการและขั้นตอนการใหบริการ                  
    1.การตอนรับและไดรับบริการทันทีเมื่อมาถึง 
แผนกผูปวยนอก 

     

    2. ความสะดวกรวดเร็วของขั้นตอนการทําบัตร      

.      

.      

.      

10.โดยภาพรวมของขั้นตอนการใหบริการของงานผูปวย
นอก 

     

 

ระดบัความพงึพอใจ  

ความพงึพอใจ พึงพอใจ 

มากที่สุด 

พึงพอใจ

มาก 

พึงพอใจ

ปานกลาง 

พึงพอใจ

นอยที่สุด 

พึงพอใจ 

นอย 

2.2 .ดานเจาหนาที่และผูใหบริการ 
1.ความสามารถในการรักษาโรคของแพทย 

     

2.แพทยใหความสนใจตั้งใจรับฟงปญหาการเจ็บปวย      

.      

.      

.      

15.โดยภาพรวมทานพึงพอใจในบริการของเจาหนาที่
งานบริการผูปวยนอก 
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ระดบัความพงึพอใจ  

ความพงึพอใจ พึงพอใจ

มาที่สุด 

พึงพอใจ

มาก 

พึงพอใจ

ปานกลาง 

พึงพอใจ

นอย 

พึงพอใจ 

นอยที่สุด 

2.3.ดานสิ่งอํานวยความสะดวก 
   1.ความสะอาดของหองน้ําหองสวม 

     

   2.ความสะอาดและสะดวกของบริเวณอาคารผูปวยนอก 
และทางเดิน 

     

.      

.      

.      

   10.โดยภาพรวมทานพึงพอใจดานสิง่อํานวยความ
สะดวก 
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ภาคผนวก B 
หนงัสอืยนิยอมตนใหทาํวจิยั 
(Informed Consent Form) 

การวิจัยเรื่อง    “การพัฒนาแผนภูมิควบคุมในการควบคุมคุณภาพบริการงานบริการผูปวยนอก 
โรงพยาบาลนครชัยศรี ” 
วันที่ใหคํายินยอม วันที่ …………. เดือน …………………..…………………. พ.ศ……………  
ขาพเจา  ( นาย /นาง/นางสาว…………………………….……………. ขอทําหนังสือฉบับนี้ไวตอหัวหนา
โครงการเพื่อเปนหลักฐานแสดงวา  

ขอ 1   กอนลงนามในใบยินยอมตนในการทําวิจัยนี้   ขาพเจาไดรับการอธิบายจากผูวิจัยใหทราบ
ถึงวัตถุประสงคของการวิจัย วิธีการวิจัย อันตราย หรืออาการที่อาจเกิดข้ึนจากการวิจัย หรือจากยาที่ใช 
รวมท้ังประโยชนท่ีเกิดขึ้นจากการวิจัยอยางละเอียดและมีความเขาใจดีแลว 

ขอ 2   ผูวิจัยรับรองวาจะตอบคําถามตางๆ ท่ีขาพเจาสงสัยดวยความเต็มใจ ไมปดบัง ซอนเรน จน
ขาพเจาพอใจ 

ขอ 3   ขาพเจาเขารวมโครงการวิจัยนี้โดยสมัครใจ และขาพเจามีสิทธิท่ีจะบอกเลิกการเขารวมใน
โครงการนี้เมื่อใดก็ได และการบอกเลิกการเขารวมการวิจัยนี้จะไมมีผลตอการรักษาโรคที่ขาพเจาจะพึง
ไดรับตอไป 

ขอ 4   ผูวิจัยรับรองวา จะเก็บขอมูลเฉพาะเกี่ยวกับตัวขาพเจาเปนความลับและจะเปดเผย         ได
เฉพาะในรูปท่ีเปนสรุปผลการวิจัย   การเปดเผยขอมูลเกี่ยวกับตัวขาพเจาตอหนวยงานตางๆที่เกี่ยวของ 
กระทําไดเฉพาะกรณีจําเปนดวยเหตุผลทางวิชาการเทานั้น 

ขอ 5   ผูวิจัยรับรองวาหากเกิดอันตรายใดๆอันเนื่องจากการวิจัยดังกลาว   ขาพเจาจะไดรับการ
รักษาพยาบาลโดยไมคิดมูลคาตามมาตรฐานวิชาชีพ    และจะไดรับการชดเชยรายไดท่ีสูญเสียไปใน
ระหวางการรักษาพยาบาลดังกลาว ตลอดจนเงินทดแทนความพิการท่ีอาจเกิดขึ้น 

ขอ 6   ผูวิจัยรับรองวาหากมีขอมูลเพิ่มเติมท่ีสงผลกระทบตอการวิจัย ขาพเจาจะไดรับการแจงให
ทราบโดยไมปดบัง ซอนเรน 

ขาพเจาไดอานขอความขางตนแลวมีความเขาใจดีทุกประการ และไดลงนามในใบยินยอมนี้ดวย
ความเต็มใจ 

ลงช่ือ ……………….…………………………….ผูยินยอม 
                   (………………..………………………..) 

ลงช่ือ …………….…….…………………………….พยาน 
                   (………………..………………………..) 

ลงช่ือ ……………….………………….……………พยาน 
                   (………………..………………………..) 
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Documentary Proof of Ethical Clearance 
The Committee on Human Right Related to Human Experimentation 
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ภาคผนวก C 
ผลการวจิยั 

 
ความพึงพอใจของผูรบับรกิารแผนกผูปวยนอกหลังการใชแผนภูมคิวบคมุ 
 
ตารางที ่ 8   รอยละของระดับความพึงพอใจดานกระบวนการและขั้นตอนการใหบริการของ 
   ผูรับบริการผูปวยนอกกอนใช แผนภูมิควบคุม จําแนกรายขอ (n= 264) 

รอยละของระดบัความพงึพอใจกอนใชแผนภมูคิวบคมุ     
ความพงึพอใจดาน

กระบวนการและขัน้ตอน
การใหบรกิาร 

พงึพอใจ
มากทีส่ดุ 

พงึพอใจ
มาก 

พงึพอใจ
ปานกลาง 

พงึพอใจ
นอย 

พงึพอใจ
นอยทีส่ดุ 

 
 คา 
เฉลีย่ 
    

 
S.D. 
 

ระดับ
ความพึง
พอใจ 

- การอํานวยความสะดวก
ของเจาหนาที่ในการติดตอ
ระหวางแผนกตางๆของ
โรงพยาบาล 

8.7 45.5 39.4 6.4 0 3.56 .74 ปานกลาง 

- ความสะดวกรวดเร็วของ
การคิดคารักษาพยาบาล
และการชําระเงิน 

8.3 40.5 46.6 4.5 0 3.53 .71 “ 

-  ภาพรวมของขั้นตอน
การใหบริการของ
โรงพยาบาล 

9.5 36.7 48.9 4.9 0 3.51 .73 “ 

ความสะดวกรวดเรว็ของ
การรับยากอนกลับบาน 

7.2 38.6 51.5 2.7 0 3.50 .67 “ 

-   ความสะดวกรวดเร็ว
ของขั้นตอนการทําบัตร 

7.2 40.2 47.0 5.7 0 3.49 .71 “ 

-   การตอนรับและไดรับ
บริการทันทีเมื่อมาถึง
แผนกผูปวยนอก 

6.8 36.0 54.5 2.7 0 3.47 .66 “ 

-   ความสะดวกรวดเร็ว
ของการประเมินอาการ
เบื้องตนกอนเขาพบแพทย 

6.4 31.8 55.7 6.1 0 3.39 .69 “ 

- ความสะดวกรวดเร็วของ
การตรวจชันสูตรทาง
หองปฏิบัติการ 

5.3 36.7 52.3 4.5 1.1 3.41 .71 “ 

- ความสะดวกรวดเร็วของ
การถายภาพรังสี(เอก็ซเรย) 

5.7 37.9 50.0 6.4 0 3.43 .69 “ 

- ความสะดวกรวดเร็วของ
การตรวจรักษา 

5.7 32.6 53.4 8.3 0 3.36 .71 “ 
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ตารางที ่9   รอยละของระดับความพึงพอใจดานเจาหนาที่และผูใหบริการรายขอของผูรับบริการผูปวย นอกกอน
ใชแผนภูมิควบคุม จําแนกรายขอ (n= 264) 
 

รอยละของระดบัความพงึพอใจกอนใชแผนภมูคิวบคมุ     
ความพงึพอใจดานเจาหนาที่

และผูใหบริการ พงึพอใจ
มากทีสุ่ด 

พงึพอใจ
มาก 

พงึพอใจ
ปานกลาง 

พงึพอใจ
นอย 

พงึพอใจ
นอยทีส่ดุ 

 
 คา 
เฉลีย่ 
    

 
S.D. 
 

ระดบัความ
พงึพอใจ 

- แพทยใหความสนใจตั้งใจ
รับฟงปญหาการเจ็บปวย 

16.3 51.1 30.3 2.3 0 3.81 .72 ปานกลาง 

- เภสัชกรสนใจเอาใจใสให
คําแนะนําเมื่อมารับยา 

15.2 44.7 38.3 1.9 0 3.73 .73 “ 

- แพทยอธิบายใหคําแนะนํา
เก่ียวกับโรคของทานและการ
รักษา 

15.9 44.3 36.7 2.3 0.8 3.72 .78 “ 

- พยาบาลอธิบายให
คําแนะนําในการปฏิบัติตัว 
เก่ียวกับโรคของทาน 

11.4 48.9 35.6 2.7 1.5 3.66 .77 “ 

- ความสามารถของเภสัชกร
ในการจายยา 

9.5 45.8 43.6 0.8 0.4 3.63 .67 “ 

- กริยามารยาท ความสนใจ
เอาใจใสกับอาการเจ็บปวย
ของทาน 

14.8 40.5 37.5 5.3 1.9 3.61 .86 “ 

- ความสามารถของพยาบาล
ในการดูแลผูปวย 

9.8 45.8 39.8 2.7 1.9 3.59 .78 “ 

-  ความสามารถในการรักษา
โรคของแพทย 

9. 1 44.7 42.4 2.7 1.1 3.58 .74 “ 

-การดูแลเอาใจใสชวยเหลือ
ของเจาหนาที่ประชาสัมพันธ 

9.5 41.3 45.1 3.0 1.1 3.55 .75 “ 

-โดยภาพรวมทานพึงพอใจ
ในบริการของเจาหนาท่ีงาน
บริการผูปวยนอก 

11.4 36.4 47.7 2.7 1.9 3.53 .82 “ 

-การดูแลเอาใจใสชวยเหลือ
ของพนักงานหองตรวจโรค 

8.0 41.7 46.6 1.9 1.9 3.52 .75 “ 

-การดูแลเอาใจใสชวยเหลือ
ของเจาหนาที่หองชันสูตร 

7. 2 40.2 49.2 2.3 1.1 3.50 .71 “ 

-การดูแลเอาใจใสชวยเหลือ
ของพนักงานเข็นเปล 

7.6 40.9 47.3 1.9 2.3 3.50 .76 “ 

-การดูแลเอาใจใสชวยเหลือ
ของพนักงานเก็บเงิน 

7.6 39.0 48.9 1.9 2.7 3.47 .77 “ 

-การดูแลเอาใจใสชวยเหลือ
ของเจาท่ีรังสี 

5.7 34.8 57.6 1.5 0.4 3.44 .64 “ 
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ตารางที่ 10   รอยละของระดับความพึงพอใจดานสิ่งอํานวยความสะดวกรายขอของผูรับบริการผูปวยนอกกอนใช
แผนภูมิควบคุม จําแนกรายขอ (n= 264) 
 

รอยละของระดบัความพงึพอใจกอนใชแผนภมูคิวบคมุ     
ความพงึพอใจดานสิง่อาํนวย

ความสะดวก พงึพอใจ
มากทีส่ดุ 

พงึ
พอใจ
มาก 

พงึพอใจ
ปานกลาง 

พงึพอใจ
นอย 

พงึพอใจ
นอยทีส่ดุ 

 
 คา 
เฉลีย่ 
    

 
S.D. 
 

ระดบั
ความพงึ
พอใจ 

-การบริการน้ําดื่มและน้ํา
เตาหูตอนเชา 

9.8 47.3 38.6 4.2 0 3.63 .71 ปานกลาง 

-ความสะอาดและสะดวกของ
บริเวณอาคารผูปวยนอก และ
ทางเดิน 

9.5 39.4 47.3 3.0 0.8 3.63 .71 “ 

-โดยภาพรวมทานพึงพอใจ
ดานสิ่งอํานวยความสะดวก 

11.0 39.4 47.3 2.3 0 3.59 .71 “ 

-คายาและคารักษาพยาบาล 6.4 43.6 46.6 3.4 0 3.53 .66 “ 
-ความเปนสวนตัวและความ
มิดชิดของหองตรวจโรค 

8.7 42.0 42.8 4.2 2.3 3.51 .80 “ 

-อุปกรณเคร่ืองมือในการ
ตรวจรักษาพรอมใชงาน 

4.9 42.4 47.0 5.7 0 3.47 .68 “ 

-ปริมาณเกาอี้ที่นั่งรอใช
บริการ 

9.5 42.4 32.6 14.0 1.5 3.44 .90 “ 

-สื่อสุขศึกษา และเอกสารการ
ประชาสัมพันธ 

7.2 40.9 39.8 11.4 0.8 3.42 .81 “ 

-อุปกรณเคร่ืองมือในการ
ตรวจรักษามีจํานวนเพียงพอ 

3.4 39.4 50.0 6.4 0.8 3.38 .69 “ 

-ความสะอาดของหองน้ําหอง
สวม 

2.3 33.3 55.3 0.4 0 3.28 .66 “ 
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ความพึงพอใจของผูรบับรกิารแผนกผูปวยนอกหลังการใชแผนภูมคิวบคมุ 
 
ตารางที่  11   รอยละของระดับความพึงพอใจดานกระบวนการและขั้นตอนการใหบริการของผูรับบริการ 
                    ผูปวยนอกหลังใช แผนภูมิควบคุมจําแนกรายขอ (n= 264) 
 

รอยละของระดบัความพงึพอใจหลงัใชแผนภมูคิวบคมุ     
ความพงึพอใจดาน
กระบวนการและ

ขัน้ตอนการใหบรกิาร 

พงึพอใจ
มากทีส่ดุ 

พงึพอใจ
มาก 

พงึพอใจ
ปานกลาง 

พงึพอใจ
นอย 

พงึ
พอใจ
นอย
ทีส่ดุ 

 
 คา 
เฉลีย่ 
    

 
S.D. 
 

ระดบั
ความพงึ
พอใจ 

- การตอนรับและการ
ไดรับบริการทันทีเมื่อ
มาถึงแผนกผูปวยนอก 

23.1 52.7 24.2 0 0 3.99 .68 สูง 

- ความสะดวกรวดเร็วของ
การรับยากอนกลับบาน 

18.9 53.8 27.3 0 0 3.92 .67 “ 

- ความสะดวกรวดเร็วของ
ขั้นตอนการทําบัตร 

14.8 56.4 28.8 0 0 3.86 .64 “ 

- ความสะดวกรวดเร็วของ
การคิดคารักษา พยาบาล
และการชําระเงิน 

15.2 50.0 34.5 0.4 0 3.80 .68 “ 

- ความสะดวกรวดเร็วของ
การตรวจชันสูตรทาง
หองปฏิบัติการ 

16.3 48.1 34.1 1.5 0 3.79 .72 “ 

-ภาพรวมของขั้นตอนการ
ใหบริการของโรงพยาบาล 

18.2 43.2 38.3 0.4 0 3.79 .73 “ 

- ความสะดวก รวดเร็ว
ของการประเมินอาการ
เบื้องตนกอนเขาพบแพทย 

16.3 43.6 40.2 0 0 3.76 .71 “ 

-  ความสะดวกรวดเร็วของ
การตรวจรักษา 

16.3 43.6 40.2 0 0 3.76 .71 “ 

- การอํานวยความสะดวก
ของเจาหนาที่ในการติดตอ
ระหวางแผนกตางๆของ
โรงพยาบาล 

13.6 53.4 28.4 4.5 0 3.76 .74 “ 

- ความสะดวกรวดเร็วของ
การถายภาพรังสี(เอก็ซเรย) 

12.1 47.3 36.0 4.5 0 3.67 .74 “ 
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ตารางที ่12  รอยละของระดับความพึงพอใจดานเจาหนาที่และผูใหบริการรายขอของผูรับบริการผูปวยนอก 
                  หลังใชแผนภูมิควบคุม จําแนกรายขอ (n=264) 
 

รอยละของระดบัความพงึพอใจหลงัใชแผนภมูคิวบคมุ     
ความพงึพอใจดานเจาหนาที่

และผูใหบริการ พงึพอใจ
มากทีสุ่ด 

พงึพอใจ
มาก 

พงึพอใจ
ปานกลาง 

พงึพอใจ
นอย 

พงึพอใจ
นอยทีส่ดุ 

 
 คา 
เฉลีย่ 
    

 
S.D. 
 

ระดบัความ
พงึพอใจ 

- เภสัชกรสนใจเอาใจใสให
คําแนะนําเมื่อมารับยา 

21.6 48.1 30.3 0 0 3.91 .71 สูง 

- แพทยใหความสนใจตั้งใจ
รับฟงปญหาการเจ็บปวย 

20.1 50.8 26.9 2.3 0 3.89 .74 “ 

 - แพทยอธิบาย ใหคําแนะนํา
เก่ียวกับโรคของทานและการ
รักษา 

21.6 47.3 29.5 1.5 0 3.89 .75 “ 

- พยาบาลอธิบายให
คําแนะนําในการปฏิบัติตัว 
เก่ียวกับโรคของทาน 

19.7 50.8 27.7 1.9 0 3.88 .73 “ 

- กริยามารยาท ความสนใจ
เอาใจใสกับอาการเจ็บปวย
ของทาน 

23.5 42.8 29.9 3.8 0 3.86 .81 “ 

- ความสามารถของเภสัชกร
ในการจายยา 

18.9 47.0 33.3 0.8 0 3.84 .72 “ 

- ความสามารถของพยาบาล
ในการดูแลผูปวย 

17.8 49.2 30.7 2.3 0 3.83 .74 “ 

- การดูแลเอาใจใสชวยเหลือ
ของเจาหนาที่ประชาสัมพันธ 

17.0 47.0 34.1 1.9 0 3.79 .73 “ 

- โดยภาพรวมทานพึงพอใจ
ในบริการของเจาหนาท่ีงาน
บริการผูปวยนอก 

19.3 41.3 36.4 2.3 0.8 3.76 .81 “ 

- การดูแลเอาใจใสชวยเหลือ
ของพนักงานหองตรวจโรค 

15.5 46.2 36.4 1.1 0.8 3.75 .75 “ 

- การดูแลเอาใจใสชวยเหลือ
ของพนักงานเข็นเปล 

15.9 45.8 36.0 1.5 0 3.75 .76 “ 

- การดูแลเอาใจใสชวยเหลือ
ของพนักงานเก็บเงิน 

14.8 46.2 36.7 0.8 1.5 3.72 .77 “ 

- การดูแลเอาใจใสชวยเหลือ
ของเจาท่ีรังสี 

13.6 39.8 46.2 0.4 0 3.67 .71 “ 

- การดูแลเอาใจใสชวยเหลือ
ของเจาหนาที่หองชันสูตร 

14.0 44.7 39.8 1.5 0 3.71 .71 “ 

-ความสามารถในการรักษา
โรคของแพทย 

12.5 46.6 38.3 2.7 0 3.69 .72 “ 
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ตารางที่ 13  รอยละของระดับความพึงพอใจดานสิ่งอํานวยความสะดวกรายขอของผูรับบริการผูปวย 
   นอกกอนและหลังใชแผนภูมิควบคุม จําแนกรายขอ (n= 264) 
 

รอยละของระดบัความพงึพอใจหลงัใชแผนภมูคิวบคมุ     
ความพงึพอใจดานสิง่
อาํนวยความสะดวก พงึพอใจ

มากทีส่ดุ 
พงึพอใจ
มาก 

พงึพอใจ
ปานกลาง 

พงึพอใจ
นอย 

พงึพอใจ
นอยทีส่ดุ 

 
 คา 
เฉลีย่ 
    

 
S.D. 
 

ระดบั
ความ
พงึ
พอใจ 

 
- การบริการน้ําดื่มและน้ํา
เตาหูตอนเชา 

 
16.2 

 
49.1 

 
31.9 

 
2.8 

 
0 

 
3.79 

 
.74 

 
สูง 

- ความสะอาดและสะดวก
ของบริเวณอาคารผูปวย
นอก และทางเดิน 

15.5 50.4 31.1 3.0 0 3.78 .73 “ 

- โดยภาพรวมทานพึง
พอใจดานสิ่งอํานวยความ
สะดวก 
 

14.0 44.3 41.7 0 0 3.72 .69 “ 

- ความเปนสวนตัวและ
ความมิดชิดของหองตรวจ
โรค 

12.1 47.3 37.9 2.7 0 3.69 .71 “ 

- อุปกรณเคร่ืองมือในการ
ตรวจรักษาพรอมใชงาน 

9.1 50.4 38.6 1.8 0 3.67 .66 “ 

- คายาและคา
รักษาพยาบาล 

10.2 47.7 40.2 1.9 0 3.66 .68 ปาน
กลาง 

- ปริมาณเกาอี้ที่นั่งรอใช
บริการ 

12.5 47.7 31.1 8.7 0 3.64 .81 “ 

- สื่อสุขศึกษาและเอกสาร
การประชาสัมพันธ 

11.4 46.6 35.6 6.4 0 3.63 .79 “ 

- ความสะอาดของหองน้ํา
หองสวม 

9.5 40.9 45.1 4.5 0 3.55 .72 “ 

- อุปกรณเคร่ืองมือในการ
ตรวจรักษามีจํานวน
เพียงพอ 

6.8 42.8 46.2 4.2 0 3.52 ..68 “ 
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ผลของการนําแผนภมูคิวบคมุ (Control Chart) มาใชในงานบรกิารผูปวยนอก 
 
ตารางที่  14   เวลาในการทําบัตร (Time card) 

ตลุาคม พฤศจกิายน ธนัวาคม 

จุดบรกิาร week1  week2 week3 week4 week1 week2 week3 week4 week1 week2 week3 week4 

ทําบัตร UCL 4.18 3.31 8..07 9.07 3.46 3.05 6.09 5.32 5.11 10.07 9.35 9.24 

time card CL 2.36 2.24 4.32 4.51 2.33 2.15 3.09 2.47 2.35 4.54 4.48 4.43 

MEAN LCL -0.09 0.37 -0.23 -0.05 0.40 0.45 -0.31 0.02 0.01 -0.59 0.01 0.02 

ทําบัตร UCL 9.39 5.39 15.22 17.10 6.00 5.16 11.00 9.39 9.07 19.22 16.39 16.18 

time card CL 4.25 2.55 7.20 8.30 3.05 2.25 5.20 4.25 4.10 9.30 8.15 8.05 

RANGE LCL 0 0 0 0 0 0 0 0 0 0 0 0 

 
Control Chart: MCLCARD

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

5.593

4.350

3.106

1.862

.618

MCLCARD

UCL = 5.4092

Average = 3.1058

LCL = .8024

 
 
แผนภมูทิี ่15  แผนภูมิควบคุมคาเฉลี่ยของระยะเวลาเฉลี่ยในการทําบัตร 
 

Control Chart: RCLCARD

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

11.339

8.363

5.388

2.412

-.564

RCLCARD

UCL = 10.8982

Average = 5.3875

LCL = -.1232

 
แผนภมูทิี ่16 แผนภูมิควบคุมพิสัยของระยะเวลาเฉลี่ยในการทําบัตร 
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จดุคัดกรอง 
 ก.ระยะเวลารอคัดกรอง 
ตารางที่  15    เวลารอคัดกรอง   

ตลุาคม พฤศจกิายน ธนัวาคม 
จดุบรกิาร week1  week2 week3 week4 week1 week2 week3 week4 week1 week2 week3 week4 

รอคัดกรอง UCL 30.07 24.03 29.58 20.15 27.06 26.70 21.10 20.16 29.17 15.56 12.06 18.29 
wait screen CL 16.00 13.33 17.26 10.34 15.41 15.39 12.02 11.51 17.02 9.10 5.11 10.33 
MEAN LCL 2.33 3.03 5.34 0.13 4.16 4.08 3.34 3.26 3.53 2.24 -1.44 2.37 
รอคัดกรอง UCL 51.59 38.14 45.14 36.35 42.17 41.44 33.30 32.22 48.00 25.16 24.00 29.18 
wait screen CL 24.40 18.25 21.35 17.00 20.20 20.00 16.15 15.00 23.10 12.30 11.35 14.20 
RANGE LCL 0 0 0 0 0 0 0 0 0 0 0 0 

  
 

Control Chart: MCLWS

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

24.27772

18.43969

12.60167

6.76364

.92561

MCLWS

UCL = 23.4128

Average = 12.6017

LCL = 1.7905

 
แผนภมูทิี ่17   แผนภูมิควบคุมคาเฉลี่ยของระยะเวลาเฉลี่ยในการรอคัดกรอง 
 

Control Chart: RCLWS

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

29.139

23.357

17.575

11.793

6.011

RCLWS

UCL = 28.2822

Average = 17.5750

LCL = 6.8678

 
แผนภมูทิี ่18   แผนภูมิควบคุมคาพิสัยของระยะเวลาเฉลี่ยในการรอคัดกรอง 
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ข. ระยะเวลาคัดกรอง 
 

ตารางที่ 16  เวลาในการคัดกรอง 
ตลุาคม พฤศจกิายน ธนัวาคม 

จดุบรกิาร week1 week2 week3 week4 week1 week2 week3 week4 week1 week2 week3 week4 
คัดกรอง UCL 4.17 4.16 3.39 9.38 4.48 5.29 4.40 4.24 4.41 9.24 12.38 9.21 
time screen CL 2.18 2.34 2.26 4.04 3.37 2.55 2.47 2.37 2.42 4.28 5.37 4.36 
MEAN LCL 0.59 0.52 0.33 -1.3 0.26 0.21 0.54 0.5 0.43 -1.08 -2.44 -1.29 
คัดกรอง UCL 5.18 7.06 5.60 19.56 8.12 8.56 7.08 7.27 7.30 18.18 27.17 19.24 
time screen CL 3.15 3.15 3.05 9.25 4.05 4.05 3.35 3.25 3.45 9.00 13.25 9.10 
RANGE LCL 0 0 0 0 0 0 0 0 0 0 0 0 

 
 
 

Control Chart: MCLSCR

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

5.149

4.091

3.034

1.977

.920

MCLSCR

UCL = 4.9919

Average = 3.0342

LCL = 1.0764

 
แผนภมูทิี ่19 แผนภูมิควบคุมคาเฉลี่ยของระยะเวลาเฉลี่ยในการคัดกรอง 

 
Control Chart: RCLSCR

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

13.437

9.473

5.508

1.544

-2.421

RCLSCR

UCL = 12.1913

Average = 5.5083

LCL = -1.1746

 
แผนภมูทิี ่20  แผนภูมิควบคุมคาพิสัยของระยะเวลาเฉลี่ยในการคัดกรอง 

หองตรวจ 
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ก. เวลาในการรอพบแพทย 
  
ตาราง  17   เวลาในการรอพบแพทย 

ตลุาคม พฤศจกิายน ธนัวาคม 
จดุบรกิาร week1 week2 week3 week4 week1 week2 week3 week4 week1 week2 week3 week4 

รอพบแพทย UCL 36.29 30.29 36.36 20.27 35.32 39.09 20.30 23.21 34.18 12.34 12.23 12.22 
wait doctor CL 21.03 20.05 22.17 9.10 20.50 25.31 10.41 12.16 19.38 5.25 4.53 5.47 
MEAN LCL 6.17 10.21 7.18 -2.52 6.08 12.33 1.32 1.11 4.18 -1.44 -3.17 -1.28 
รอพบแพทย UCL 56.33 37.53 53.50 43.01 53.26 49.06 35.18 40.49 54.24 24.53 28.23 25.14 
wait docter CL 26.45 18.15 25.30 20.15 25.00 23.20 16.45 19.15 26.05 11.60 13.35 11.7 
RANGE LCL 0 0 0 0 0 0 0 0 0 0 0 0 

 
Control Chart: MCLWD

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

32.901

23.707

14.513

5.320

-3.874

MCLWD

UCL = 31.5386

Average = 14.5133

LCL = -2.5119

 
แผนภมูทิี่ 21  แผนภูมิควบคุมคาเฉลี่ยของระยะเวลาในการรอพบแพทย 

 
Control Chart: RCLWD

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

37.801

28.723

19.646

10.568

1.491

RCLWD

UCL = 36.4559

Average = 19.6458

LCL = 2.8357

 
แผนภมูทิี ่22  แผนภูมิควบคุมคาพิสัยของระยะเวลาในการรอพบแพทย 
ข. เวลาในการพบแพทย 
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ตารางที่ 18   เวลาในการพบแพทย 

ตลุาคม พฤศจกิายน ธนัวาคม 
จดุบรกิาร week1 week2 week3 week4 week1 week2 week3 week4 week1 week2 week3 week4 

พบแพทย UCL 7.05 7.19 5.56 6.39 8.39 8.17 5.12 5.50 7.46 6.37 11.39 6.16 
time doctor CL 4.02 3.24 3.05 3.19 3.55 4.06 3.13 3.05 4.28 3.14 5.02 3.21 
MEAN LCL 0.59 -1.11 0.54 -0.41 -1.29 -1.5 0.34 0.2 0.3 -0.49 -2.15 -0.54 
พบแพทย UCL 11.10 14.48 9.20 12.14 16.28 17.32 9.18 10.13 13.11 12.24 23.37 12.26 
time doctor CL 5.25 7.25 4.35 5.55 7.70 8.00 4.15 4.60 6.20 5.60 11.05 5.80 
RANGE LCL 0 0 0 0 0 0 0 0 0 0 0 0 

 
Control Chart: MCLD

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

5.568

4.423

3.278

2.134

.989

MCLD

UCL = 5.3980

Average = 3.2783

LCL = 1.1586

 
แผนภมูทิี่ 23  แผนภูมิควบคุมคาเฉลี่ยของระยะเวลาในการพบแพทย 

 
Control Chart: RCLD

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

12.77113

9.51473

6.25833

3.00193

-.25447

RCLD

UCL = 12.2887

Average = 6.2583

LCL = .2280

 
แผนภมูทิี่  24  แผนภูมิควบคุมคาพิสัยของระยะเวลาในการพบแพทย 

หองยา 
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ก. เวลารอจายยา 
   
ตารางที่  19  เวลารอจายยา 

ตลุาคม พฤศจกิายน ธนัวาคม 
จดุบรกิาร week1 week2 week3 week4 week1 week2 week3 week4 week1 week2 week3 week4 

รอจายยา UCL 16.27 16.05 14.41 13.02 1.59 2.36 19.19 2.56 1.07 10.37 11.15 9.25 
time wait pha CL 10.70 10.28 10.25 6.04 0.58 1.09 12.33 1.00 0.32 4.31 5.24 4.17 
MEAN LCL 5.13 4.51 5.29 -2.14 -0.43 -0.58 5.47 -0.56 -0.43 -2.15 -1.07 -1.31 
รอจายยา UCL 20.40 21.14 17.10 27.07 3.70 5.05 25.16 5.17 3.15 22.00 22.07 19.01 
time wait pha CL 10.05 10.00 8.30 13.20 2.15 2.20 11.90 2.70 1.30 10.50 10.25 9.20 
RANGE LCL 0 0 0 0 0 0 0 0 0 0 0 0 

  
Control Chart: MCLWP

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

15.904

10.648

5.393

.137

-5.119

MCLWP

UCL = 15.1257

Average = 5.3925

LCL = -4.3407

 
แผนภมูทิี่ 25   แผนภูมิควบคุมคาเฉลี่ยของระยะเวลาในการรอจายยา 

 
Control Chart: RCLWP

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

20.544

14.012

7.479

.947

-5.586

RCLWP

UCL = 19.5762

Average = 7.4792

LCL = -4.6178

 
แผนภมูทิี่ 26   แผนภูมิควบคุมคาพิสัยของระยะเวลาในการรอจายยา 
ข. เวลาในการจัดยา 
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ตารางที่ 20 เวลาในการจัดยา-จายยา 

 
Control Chart: MCLPHA1

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

13.800

10.558

7.315

4.072

.830

MCLPHA1

UCL = 13.1206

Average = 7.3150

LCL = 1.5094

 
แผนภมูทิี่ 27   แผนภูมิควบคุมคาเฉลี่ยของระยะเวลาในการจัดยา 

 
Control Chart: RCLPHA1

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

16.812

12.681

8.550

4.419

.288

RCLPHA1

UCL = 15.6801

Average = 8.5500

LCL = 1.4199

 
แผนภมูทิี่ 28   แผนภูมิควบคุมคาพิสัยของระยะเวลาในการจัดยา  

หองจายเงนิ  

ตลุาคม พฤศจกิายน ธนัวาคม 
จดุบรกิาร week1 week2 week3 week4 week1 week2 week3 week4 week1 week2 week3 week4 

จัดยา UCL 2.13 2.26 2.36 13.56 18.30 15.25 19.17 20.37 15.05 12.42 16.08 12.00 
timepha 1 CL 1.50 1.31 1.44 7.59 11.00 9.05 12.28 13.28 10.06 7.03 8.26 6.18 
MEAN LCL 1.27 1.16 1.32 2.02 3.30 3.25 5.39 6.19 4.27 2.04 -0.36 1.16 
จัดยา UCL 2.33 2.01 2.30 22.29 27.15 21.25 25.27 26.01 20.17 20.27 30.13 20.28 
time pha 1 CL 1.1 1.35 1.30 10.35 13.05 10.05 12.35 12.30 9.35 9.35 14.25 9.40 
RANGE LCL 0 0 0 0 0 0 0 0 0 0 0 0 
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ตารางที่ 21  เวลาในการจายเงิน 

ตลุาคม พฤศจกิายน ธนัวาคม 
จดุบรกิาร week1 week2 week3 week4 week1 week2 week3 week4 week1 week2 week3 week4 

จายยา UCL 2.22 2.26 2.36 2.1 2.30 5.51 5.29 4.39 1 1 1 1 
time pha 2 CL 1.53 1.31 1.44 1.38 1.27 3.29 3.13 2.29 1 1 1 1 
MEAN LCL 1.24 1.16 1.32 1.06 1.04 1.07 0.57 0.59 1 1 1 1 
จายยา UCL 2.54 2.01 2.30 3.04 2.33 8.14 8.33 6.24 0 0 0 0 
time pha 2 CL 1.20 1.35 1.30 1.25 1.10 4.25 4.15 3.35 0 0 0 0 
RANGE LCL 0 0 0 0 0 0 0 0 0 0 0 0 

  
 
 

Control Chart: MCLPHA2

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

3.4249

2.5141

1.6033

.6925

-.2183

MCLPHA2

UCL = 2.7707

Average = 1.6033

LCL = .4359

 
 

แผนภมูทิี ่ 29   แผนภูมิควบคุมคาเฉลี่ยของระยะเวลาในการจายเงิน 
 

Control Chart: RCLPHA2

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

4.052

2.690

1.329

-.032

-1.393

RCLPHA2

UCL = 3.1177

Average = 1.3292

LCL = -.4594

 
แผนภมูทิี ่30  แผนภูมิควบคุมคาพิสัยของระยะเวลาในการจายเงิน 

ระยะเวลาในการใหบริการงานบรกิารผูปวยนอก 
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ตารางที่ 22  เวลาในการใหบริการงานบริการผูปวยนอก 

ตลุาคม พฤศจกิายน ธนัวาคม  
จดุบรกิาร week1 week2 week3 week4 week1 week2 week3 week4 week1 week2 week3 week4 

บริการ
OPD UCL 79.63 69.48 74.62 63.18 77.86 93.35 77.06 63.92 75.84 52.17 54.75 52.5 
TIME 
OPD CL 57.56 50.42 59.1 42.9 56.2 68.2 57.13 47.02 55.02 37.49 36.44 37.62 
MEAN LCL 35.5 31.36 43.58 22.62 34.54 43.05 37.2 30.12 34.2 22.81 18.13 22.74 
บริการ
OPD UCL 80.88 69.88 56.88 74.32 79.4 92.19 73.06 61.95 76.33 53.81 67.14 54.55 
TIME 
OPD CL 38.25 33.05 26.9 35.15 37.55 43.6 34.55 29.3 36.1 25.45 31.75 25.8 
RANGE LCL 0 0 0 0 0 0 0 0 0 0 0 0 

 
Control Chart: MCLOPD

Sigma level: 3

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

78

64

50

37

23

MCLOPD

UCL = 76.1079

Average = 50.4250

LCL = 24.7421

 
แผนภมูทิี ่31   แผนภูมิควบคุมคาเฉลี่ยของระยะเวลาในการใหบริการผูปวยนอก 

 
Control Chart: RCLOPD

Sigma level: 3
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11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00
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51.92834

42.52459

33.12083

23.71708

14.31332

RCLOPD

UCL = 50.5352

Average = 33.1208

LCL = 15.7065

 
แผนภมูทิี่ 32   แผนภูมิควบคุมคาพิสัยของระยะเวลาในการใหบริการผูปวยนอก 
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