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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-
PATIENT DEPARTMENT OF NAKORNCHAISI HOSPITAL
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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 Chaleumyjirarat, 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
Phase 1 Phase 2
- To collect primary data about - To arrange meetings for the
service quality of the hospital Committee of Quality
- To evaluate the satisfaction of the Improvement and Quality
OPD’ patients in the hospital Control of each unit in the

hospital

- To design the control chart

- To test the control chart with
related units

A 4

A 4

- To evaluate the customer
satisfaction before quality
control

- To evaluate the customer
satisfaction towards service
quality improvement (after

. - To take 3-month trial use of the
quality control)

control chart with the OPD’s
F N\ patients

- To arrange monthly meeting of
the Committee to correct
incurred problems and assign
related service unit to improve
its quality

Phase 4 Phase 3

Chart 1: Research procedure
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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.

Standards Zero defects
Good . '
outcome Satisfaction

Chart3: 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;

Adopt a new philosophy;

Cease dependence on inspection to achieve quality;

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

Improve constantly and forever the system of production and service;
Institute training on the job;

Institute leadership;

Drive out fear;

X 2 N gl W R

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)

doyatalnd

aquenuAIAY

--------------

.....................

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 p + 3o —. If there
is any value more than p + 30— or less than p - 30— , 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 Xx-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 ¢ 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

Tx

n

P —

x 18 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 )

>l

= XX
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:
o _ IR
k
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6. Calculate CL and control line of x-Chart
CL = x

UCL

|

+ A4 R
LCL=X- 4 R

A is open value from coefficient table for control chart.

7. Calculate CL and control line of R-Chart

CL= R
UCL= ], R
LCL= D, R

[, » D, 1s open value from coefficient table for control chart
8. Draw the control line

Use typical graph to draw out Xx- 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

Putin all X of each plot group putin 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.

7 aspiunERUInG 110 889 NAITYTII 11 48

einiyrudeidnma

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.

.................
-------------------

IMEAN

...........................

Chart 6 Trend



Pirom Leesuwan Literature Review /24

4. Approach to the control limits

When the dot is continuously appearing between 20— and 3 o — both in

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

production process.

2 38l 2 snaguanidy 2 I

MEAN

Chart7 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.

MEAN

Chart8 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.

....................................

WP AW
\/ -~

Chart9 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
Able to rapidly point out problems
Relate to clinic
Compatible with existing systems used in the laboratory
Presentable in form of control chart
Accurate and precise
Statistic calculation

Comparable with other laboratories

S T

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 - To evaluate patient’s
of the OPD’s patients about | Use the control chart at | satisfaction after using the
quality, quantity, and time of | OPD for three months | control chart.

service - To compare results
- To collect primary data before and after using the
about quality, quantity, and control chart

time of service.

v

v
v

01 Time 3 months
X 02

“O1”  refersto 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 TN
q2
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)> (0.78) (1- 0.78)

(0.05)°
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.
Partl 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

= 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):

2
n Zg.
P ™ s o
S,
a = reliability of the questionnaire
n = the total number of questionnaires

2 . . . .
s, = variance of the questionnaire by item

2 . . .
s, = 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.
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3.5 Data Collection

Data collection had been conducted for five months, starting from 1%
September to 31% 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 1% to 30" September, 2004.

2. Control quality of service at OPD service units by using the control chart
from 1*' October to 31*' December, 2004.

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

hospital after using the control chart from 1* to 31 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.



Pirom Leesuwan Materials and Methods /38

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)

General characteristics The samples before using the control chart
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 5 1.9
officers
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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General characteristics

The samples before using the control chart

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 2R 9.1

Social security 66 25.0

Own payment 59 22.3

Universal Healthcare Scheme 110 41.7

Others 6 1.5

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 Low satisfaction
satisfaction —
Satisfaction Number % Number % Number % x SD.
Overall 84 31.8 178 67.4 2 0.8 351 45
By items
1. Healthcare
service officers 118 44.7 143 54.2 3 1.1 358 .54
2. Facilities 90 34.1 172 65.2 2 0.8 347 48
3.Process of
service 73 27.7 189 71.6 2 0.8 346 48
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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

n X Range

OPD services LCL CL UCL LCL CL UCL
Duration of getting medical
card 1,200  1.20 3.10 540 -0.12 538 11.29
Waiting period for triage 1,200  2.19 13.00 2341 7.26 17.57 2828
Duration of triage 1,200  1.07 3.03 539 -1.17 550 1219
Waiting period for physical
examination 1,200 -2.51 1451 31.53 323 20.04 3645
Duration of physical
examination 1,200  1.15 3.27 539 022 625 228

Waiting period for getting

medicines 1,200 -4.34 5.39 16.22 -501 7.47 19.57
Duration of getting medicines 1,200 1.50 7.31 13.12 141 8.55 16.08
Duration of payment process 1,200 0.43 2.00 3.17 045 1.32 3.11

Duration of medical card

process 1,200 6.59 15.55 2450 -137 1721 3540
Duration of examination

process 1,200  -5.11 17.16  39.03 027 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 5042  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

78

S

50

VooV -
<>MCLOPD

37 4 ’ UCL = 76.1079

Average = 50.4250

23 LCL = 24.7421

Sigma level: 3

Week

Figure 11 Control chart used to control average duration of OPD service
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Figurel2

The control chart
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Table4 Number of customers per week (cover three-month period)

Day October November December . i
1 2 3 2 3 -+

Monday 168 151 170 | 156 160 1973 | 164.41
Tuesday 145 140 150 | 132 148 1765 | 147.08
Wednesday | 188 153 156 | 134 136 1927 | 160.58
Thursday 162 123 165 | 148 159 1825 | 152.08
Friday 158 128 149 | 137 | 154 1798 | 149.83
Total 821 695 790 | 707 | 757 9288 774
Mean 1642 | 139 158 | 141.4 | 1514 | 1857.6 | 154.8
Remark: From 8.00 -12.0

After analyzing data by using the control chart, it showed the differences of mean and range of the data.

Copyright by Mahidol University
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Control Chart: M

178
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© M
143 « UCL = 170.3261

Average = 154.8000

132 LCL = 139.2739
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Mean

Sigma level: 3

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

unit
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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).

General characteristics The samples before using the control chart
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 34
Occupation
Farmers 15 5.7
Laborer 70 26.5
Government/State enterprise 9 3.4
officers

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)

General characteristics The samples before using the control chart
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 3 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.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 49

Table 6 Level of customers’ satisfaction both overall and by items after using the

control chart (n=264).

High satisfaction Moderate Low satisfaction
Satisfaction satisfaction x SD.
Number % Number % Number %
Overall 143 45.2 121 45.8 0 0 3.75 42
By items 149 56.4 IO 43.6 0 0 3.80 .47
1. Healthcare
service officers
2. Facilities 155 58.7 109 413 0 0 3.79 54
3.Process of 122 46.2 142 53.8 0 0 3.66 .51

service
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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. b df  p-value

Overall customers’ satisfaction

Before the quality control 264 12328 16.25 -6.12 526 <.001
After the quality control 264 131.63 15.07

1. Process of service
Before the quality control 264 3464 488 -826 526 <.001
After the quality control 264  38.01 4.70

2. Healthcare service officers
Before the quality control 288 | IS3855 824 -453 526 <.001
After the quality control 264 5694  8.04

3. Facilities
Before the quality control 264 3480 485 -424 526 <.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) was4.53 — 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 (Table7, AppendixC). 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.=
A47). 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

€1Tor.
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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% and39.8%). 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\l Sifhat

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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Documentary Proof of Ethical Clearance

The Committee on Human Right Related to Human Experimentation

No. 23/2005

Documentary Proof of Ethical Clearance
The Committee on Human Rights Related to
Human Experimentation
Mahidol University, Bangkok

Title of Project:  The Development of Control Chart for Service Quality Control in OPD of
Nakornchaisi Hospiltal
Principle Investigator.  Miss Pirom Leesuwan

Name of Instifution, Faculty of Public Health

Approved by the Committee on Human Rights Related to Human Experimentation




Pirom Leesuwan Appendix / 76

MANUIN C

aw
ANanN13399y
=2 9o a 9 [ £ a
ﬂ31NWQW81%ﬂlﬂQQi‘U‘UiﬂﬁuﬂuﬂQ‘IJ’Jﬂuﬂﬂﬂﬁﬂﬂ'ﬁi‘]ﬂmu{luﬂ’lﬂﬂu

v 4
159N 8 ?6ﬂazmmizﬁummﬁwa%ﬁmmzmummazﬂTu@aumﬂﬁ}mmimm

@

gsvusmsfihouennould unuginiugu Sumnsiede (n= 264)

o

g Y = v v a
58Uﬁ8‘1]El\ﬁzﬂ'ﬂﬂ']’lJJWQWEIEl’iIﬂElu‘I‘BLLNuQNﬂ'J“]Jﬂll T

anuitane ledu M SD.  anui

< fanels  Wamels  #Wawels  #Wamela  #Wanele 4
AFTUIUMIUAsTUADY mae ol

. wniiga wn thunan  tew Tleuiiga

- MISIMIBANNAZAIN 8.7 45.5 39.4 6.4 0 356 .74 Ywpan
v 9 A a
yaunminlumsanne
FENINUAUAAIN) VDS
Tsanenna
- ANNAZAINTIAS VD 8.3 40.5 46.6 45 0 353" 71 «
MIAAAITAEINGIVIA
HagMIFITLINU
- MNTINVBITUADY 9.5 36.7 48.9 49 0 3.51 73 “«
Y a
M3 IHuSMIves
Tsanenuia
ANVALAINTIAG IV 7.2 38.6 515 2.7 0 350 .67 «
M3svenneunauTm
- ANNAZAINTIAG 7.2 402 47.0 5.7 0 349 71 «
YoIluUAOUMIMITAT
- msfeusuuaz 145 6.8 36.0 545 2.7 0 347 66 «
a o A A =
UsMsnuiiionne
91
urundtouen
- ﬂ’Jﬂlﬁ&’ﬂ’Jﬂi?ﬂ!gD 6.4 31.8 55.7 6.1 0 3.39 .69 “«
YIMsUssiueIns
A 9 o ) P
Wosdunowdmuunng
- ANNEAZAINTIAS IV 53 36.7 52.3 45 1.1 341 71 «
MINTIFUGATNIG
9 Aa ua
noalgiiams
- ANNAZAINTIAS VD 5.7 37.9 50.0 6.4 0 343 .69 «
MIDMNTIFD N6
- ANNEAZAINIIAG VDY 5.7 32.6 53.4 83 0 336 .71 «

NIATIVTNY




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 77

a v o = v Yy g A Yq ¥ a v Yo A 91 '
AT NN 9 iaaazGumimumquwa%mummumuaz;ﬂwmmiﬁﬂmemammmmmﬂaﬂ HONNDU

v ~ o P
Gl%LLWHQlJﬂ’JUﬂlJ WUNTIYUD (N= 264)

Fovazvoszaunruianelenouldumuglniungy TEAUAN
auftanelodudwihi M sD. #Wewel
wazflduSms awela fiawele fiawela fiawela fimels  nde
wnfiga nn thunan Tioy Viouiiga
- unndlanualadals 16.3 51.1 30.3 23 0 381 72 1hunag
suilailymmaivie
-indynsaulaerlaldly 152 447 383 1.9 0 373 73 «
fauuziilonsuen
-unmdosinelfmuziii 15.9 443 36.7 23 0.8 3.72 78 «
fAerduTsnvesrinazms
FNH
- wennassuely 114 489 35.6 2.7 1.5 366 .77 “
i lumslgiaan
RerfuTsavesrii
- ANNENINTDVBUNTBNT 9.5 458 43.6 0.8 04 363 .67 “
Tumsaeen
-nsennsem anuaula 14.8 405 375 53 1.9 3.61 86 «
olaldfuemaiiuthe
VoI
- ANUANIDUDINETIA 9.8 458 39.8 27 1.9 359 § A8 «
lumsquadihe
- anuansnlumssnmn 9.1 447 424 27 1.1 358 .74 “
Tsavaaunnd
-msquatenloldaumde 9.5 413 45.1 3.0 1.1 355 75 «
voudmrhitlszanduiug
-Tasmmaauuiianela 11.4 36.4 477 27 1.9 353 82 «
Tuusmsveadmthiiam
vimsgihouen
-msquatonleldgomide 8.0 417 46.6 1.9 1.9 35275 “
voamiinauoansialsn
-msquatonleldaemde 7.2 40.2 49.2 23 1.1 350 71 “
voudmihiivesugas
-msquaterlaldaemide 7.6 40.9 473 1.9 23 350 76 «
voaninauduna
-msquaterlaldaemde 7.6 39.0 48.9 1.9 2.7 347 77 “
Yoamtina ALY
-msguaenla ldemae 57 34.8 57.6 15 0.4 344 64 “

o

Y Ao o
VDI INTIA




Pirom Leesuwan Appendix / 78

cs' v o = Y A o 9 Yo a 9 . Y
131N 10 iaaawaﬁm‘ummwawa%mumamaﬂmmﬁzmns1&1511amemmmmmﬂaﬂuannauh

UHUDNAILAY wunIede (n= 264)

fovazvpaszaunwianelunewldunugiinaugu ITAY
anudane lamudeduae a1 SD.  anuig
=< = = =1 =1 ]
AELAn Wanels 9 wawels  wWawela  Wawels g5, wole
wniiga welv  thuna 1oy Youiiga
110
- S A e
-M3uIMs1hauLazi 9.8 473 38.6 42 0 363 .71 thunans
Yy v Y
ERV RIS
SANNALDIALALALAINVD 95 39.4 473 3.0 0.8 363 \ B71 «
vinuemsdihousn uaz
nMuAU
-Tagmnsaumuiiane 1y 11.0 39.4 473 2.3 0 359 71 «
AU IMIBANNAZAIN
AL AT AYINGIVIA 6.4 43.6 46.6 34 0 353 .66 «
-anuduaiudaazay 8.7 42.0 42.8 42 2.3 351 .80 «
TaT¥Avaaridnsdnlsn
¢ A oA
-ginssinioielums 4.9 2.4 47.0 5.7 0 347 68 «
@ 9 v
asTaymTonlHay
AFmanmdmisseld 95 4.4 326 14.0 L5 344 90 «
USMS
-ApguAn LazeNa1s N 7.2 40.9 39.8 11.4 0.8 342 81 «
Wszandunug
s A oA
-gnsalinToaiiolums 3.4 39.4 50.0 6.4 0.8 338 .69 «
A3 NEITIUINEIND
-ANVATIAYIH BB 23 333 553 0.4 0 328 .66 “

i




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 79

anuitanelwwesdsuusmsunungihouenndans Idunugiinngu

’ 4
My 11 Sevazvesszavanuiane ladwnszurumsuazduaoumsiuimsvesdSuusms

dihevennasly unugiinruguimunsiede (n= 264)

fovazvassziuanuiane landalqumugiinnugu TZAY
anunane ladu am SD.  anuia
fawela  #enels  Aawels  Wawele e 4
ATTUIUNTUAY \ ma nwo'ly
" a o
ﬁuﬂﬂuﬂ'ﬁiﬁﬂ?ﬂ'ﬁ 11']ﬂ°l|'qﬂ N 1huﬂﬁ'N U8y Wﬂtli]
1ioy
X
nga
v o
- MIABUIVLATNG 23.1 52.7 24.2 0 0 3.99 .68 g
1@5uuFmsiuiiiie
= 9 1
wdawundiouen
- ANNAZAINTIAG VDY 18.9 53.8 RS 0 0 3.92 .67 «
M3TunneunaUTIY
- AMATAINTIAGIEY 148 56.4 288 0 0 386 .64 «
YUADUMINIAT
- ANNAZAINTIAG IO 15.2 50.0 34.5 0.4 0 3.80 .68 «
MIAAAISAET  WeIua
HaEMSNTLINU
- ANNAZAINTIAE VDI 16.3 48.1 34.1 1.5 0 3.79 72 «
MIATIFUFZATNG
Weosliians
-MWTINUDITUABUMS 18.2 43.2 38.3 0.4 0 3.79 73 “
IWusmsvealsaneia
- ANUEZAIN 579157 16.3 43.6 40.2 0 0 376 .71 «
Y0IMIUseiueIns
K 9 v P
Weosdune I muLnng
- ANMATAINTIAGIEY 163 43.6 402 0 0 376 71 «
N13ATIVTNY
- MIBIUIANNALAIN 13.6 53.4 28.4 4.5 0 3.76 74 «
voudwmrhnlumsande
FENINUWHUNAN VO
Tsanenuia
- AMNAZAINITIAS VDY 12.1 473 36.0 4.5 0 3.67 74 «

' v oo d 2
MIDNYNINIIT(LDNHGLTE)




Pirom Leesuwan Appendix / 80

A ¥ o ] Y Y 9 A Y9 ¥ a v Yo A 91
AT NN 12 mﬂaxﬁumszﬂummwma“lfummfummmmzgﬂwmﬂﬁiwmamm@sumnﬁ@ﬂafman

valdumugiiniugy $uuns1ede (n=264)

$ouazvesszaunuiiane lavdaldunugiinsugy sEAUAI
anuitawe lvdnud i M SD.  flamels
Y A = = = = = a
uazdIiusSms fianels flanels Awonela  dawels  Wawels m@e
wnfiga nn thunan Tiog Tioofiga
-ndwnsauluenlaldld 216 48.1 30.3 0 0 391 .71 9
fuugridieuniuen
79 ¥ o
-uwndlianwauleasls 201 50.8 26.9 23 0 389 74 «
suilailymmaiuie
-unndedine s i 216 473 295 15 0 380 75«
nefulspve a3
N
-nenwnaed el 19.7 50.8 27.7 1.9 0 388 73«
mnuzihlumsigiass
1neaiulsnvesniu
-nsemsem anwanly 235 428 29.9 3.8 0 386 .81 i
ol ladfuemaiimhe
ATGRLIR]
-ANWEMNTVRUNTINT 189 47.0 333 0.8 0 gist i 7 i
Tumsdieen
-ANUAMNTOVOINIE 17.8 492 30.7 23 0 383 74 0«
Tumsquadile
-magquatenloldromde  17.0 47.0 34.1 1.9 0 379 730
Y 9 v w2
voudmihnmlsgmduniug
-Tagnmsumudianels 193 413 36.4 23 0.8 376 .81
Tupsmsveadmrhiiam
a 9 1
vImsdeuen
-magquaten o ldgromde 155 46.2 36.4 1.1 0.8 375 75 “
vouminnuesnsanlin
-msquaenlolddemas 159 458 36.0 15 0 375 76
o <
veaminaudunla
-msquaololdiromae  14.8 462 36.7 0.8 L5 32 77
YosminuAUEY
-msgquaen o lddromie  13.6 39.8 462 04 0 367 71 “
voudiged
-magquatenloldromde  14.0 447 39.8 15 0 3711 ;
Y 9 dAy o
voud Mo ugas
anuansalumssom 125 46.6 383 2.7 0 369 72

o
Tspveaunnd




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 81

P ¥ o = Y A o ] Yo A 9
AT N 13 i@ﬂﬁgsﬂﬂxﬁ$ﬂ‘lJﬂ?ﬂll'W\iWﬂﬁl%ﬂWUfoﬂuiﬂﬂ’ﬂllﬁgﬂﬂﬂiWEJéU?JGUENEﬂJ‘Uiﬂ'IﬁPjﬂ')ﬂ

uaﬂﬁauuawﬁﬂ%’uwugﬁmm]u SwunIede (n= 264)

fovazvesszauanuitawe londsldunugiinaugu sZA
anuieneladuds f SD. A
. danels  Wawels  Wamela  #Hamela  #Hawele 4 ]
S1UIANNATAIN mae a
P v Y
wnniiga N thunans Yoy Hoslga nole
- mauimsthasuazi 16.2 49.1 31.9 2.8 0 3.79 74 GA
Yy v Y
A AOUITN
- ANUEZDIALATALAIN 15.5 50.4 31.1 3.0 0 3.78 73 “
a 91
VoMM sfie
UON LATNIUAY
- Tagamsumiuiig 14.0 443 417 0 0 3.72 69 «
welad s maeny
q2AIn
-anuiludiuginas 12.1 47.3 37.9 2.7 0 3.69 g7 “
ANVNATAVDIT B9ATID
T3
- gUn3alinTesiiolums 9.1 50.4 38.6 1.8 0 367 66 «
@ 9 v
a3y mTenluay
- Mewaga 10.2 47.7 40.2 1.9 0 3.66 68 1hu
FNEINGILNA na
-YTinauianmiesely 12.5 47.7 311 8.7 0 3.64 81 “
USMS
- AoguAnyazionds 11.4 46.6 35.6 6.4 0 3.63 79 «
o o J
mMsUsemdunus
- ANVALDIAYBINT B 9.5 40.9 45.1 45 0 3.55 ) “
Woadu
¢ A A
- gnsaiinesiiolums 6.8 42.8 46.2 42 0 3.52 .68 “
AN

a
IWYIND




Pirom Leesuwan
AAYEIMIUNURTAIUAY (Control Chart) M 1FluamSnsdilouen

15190 14 nalumsiniag (Time card)

Appendix / 82

Ay woeINIEU funau
qﬂ'l.l?ﬂ'l’ ‘week1 ‘week2 ‘week3 ‘week4 ‘weekl ‘week2 ‘week3 ‘week4 ‘weekl ‘week2 ‘week3 ‘week4
miiag ucL 4.18 331 8..07 9.07 3.46 3.05 6.09 5.32 5.1 10.07 9.35 9.24
time card CL 2.36 224 432 451 233 2.15 3.09 247 235 454 4.48 4.43
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time card CL 425 2.55 7.20 8.30 3.05 2.25 5.20 425 4.10 9.30 8.15 8.05
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i]ﬂ“]_l?mﬁ weekl week2  week3  week4 weekl week2 week3  week4  weekl  week2  week3  week4
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N30 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 2.37 242 428 537 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
REREGN UCL 5.18 7.06 5.60 19.56 8.12 8.56 7.08 727 7.30 18.18 27.17 19.24
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AUTMS weekl week2 week3  week4 weekl week2 week3  week4 weekl week2 week3  week4

soWLUMNG  UCL 3629 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 2 W 9.10 20.50 25.31 10.41 12.16 19.38 525 4.53 5.47
MEAN LCL 6.17 10.21 7.18 -2.52 6.08 12.33 182 . 1'1 4.18 -1.44 -3.17 -1.28
sowuuMng  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 Ler 0 0 0 0 0 0 0 0 0 0 0 0
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ﬂm-l?ﬂ'li weekl  week2 week3  week4  weekl week2 week3  week4  weekl week2  week3  week4
WULLWVIET 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 =S, 0.34 0.2 0.3 -0.49 -2.15 -0.54
WULLWVIET 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 55, 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
5.568
4.423 « A
s N S A\
R oS5/ R
© MCLD
2.134 UCL = 5.3980
Average = 3.2783
989 | T i | | S\, \ S |\ U | | T 3 _LCL = 1.1586
1.00 3.00 5.00 7.00 9.00 11.00
2.00 4.00 6.00 8.00 10.00 12.00
Sigma level: 3
Ltwugﬁﬁ 23 uwugﬁmuanmmﬁwmizaznaﬂumﬁwmmm‘f
Control Chart: RCLD
12.77113
9.51473 «
6.25833 /A //\
\/ﬁ/ < RCLD
3.00193 « UCL = 12.2887
Average = 6.2583
-2x447 ] — - - - —-—--—-n—_-- - - - - - - - - B _LCL = .2280
1.00 3.00 5.00 7.00 9.00 11.00
2.00 4.00 6.00 8.00 10.00 12.00
Sigma level: 3
.
uwugiii 24 urugiinruquariidevesszeznarlumsnuuwng
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faIny NyATMEY funau

qﬂ‘u?mi weekl week2 week3 week4d  weekl week2 week3  weekd  weekl week2 week3  weekd
3091087 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 0.32 431 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
EGRRTER 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

15.904
“I8 ‘L\\ A

5.393

& MCLWP
.137 UCL = 15.1257
Average = 5.3925
-s.119 [~ " 7 7 SRS, S| TR 1T LCL = -4.3407
1.00 3.00 5.00 7.00 9.00 11.00

2.00 4.00 6.00 8.00 10.00 12.00

Sigma level: 3

UHUQNN 25 LRUDIAILANAINEIYRITZEZA 1UN1TT09188)

Control Chart: RCLWP

20.5494
14.012 +
7.479 k\/\ /\ f\\
< RCLWP
.947 o UCL = 19.5762
Average = 7.4792
5588  — — ——— - - -0 - - — = — LCL = -4.6178
1.00 3.00 5.00 7.00 9.00 11.00

2.00 4.00 6.00 8.00 10.00 12.00

Sigma level: 3

UHUQNN 26 LRUQNAIUANAINTBURITzEzIa1 luMITOT 188
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AaINY NoATNIeU funn
qmﬁms weekl week2 week3  week4d weekl week2 week3  week4  weekl week2  week3  week4
3981 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 k] 589, 6.19 4.27 2.04 -0.36 1.16
3981 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

Control Chart: MCLPHA1

13.800
10.558 «

7.315

& MCLPHA1
4.072 o UCL = 13.1206
Average = 7.3150
P /A S\Y drts\y | LCL = 1.5094
1.00 3.00 5.00 7.00 9.00 11.00
2.00 4.00 6.00 8.00 10.00 12.00
Sigma level: 3
Qd‘ a 1 d' U
LAUQUN 27 uwugumuﬂummaamm5zﬂznaﬂumﬁﬂm
Control Chart: RCLPHA1
16.812
12.681 «
8.550
° RCLPHA1
4.419 o UCL = 15.6801
Average = 8.5500
.288 - LCL = 1.4199
1.00 3.00 5.00 7.00 9.00 11.00
2.00 4.00 6.00 8.00 10.00 12.00

Sigma level: 3

UNUQNN 28 tRuQIAILANMINdBVDITEzIa1 lun1ITAY
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'
A3 21 nalumsney
fanu noAINeu Tunau
i}ﬁﬂ?mi weekl week2 week3  week4 weekl week2 week3  week4  weekl week2  week3  week4
11001 UCL 222 2.26 2.36 2.1 2.30 5.51 529 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
e 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 1835 1.30 1.25 1.10 4.25 4.15 335 0 0 0 0
RANGE LCL 0 0 0 0 0 0 0 0 0 0 0 0

Control Chart: MCLPHA2

3.4249
2.5141 «
i S \
L © MCLPHA2
.6925 UCL = 2.7707
Average = 1.6033
-.2183 LCL = .4359
1.00 3.00 5.00 7.00 9.00 11.00

2.00 4.00 6.00 8.00 10.00 12.00

Sigma level: 3
UHUDEN 29 LHUYNAILANATINAIYDITEZIA1 TUNIT I8

Control Chart: RCLPHA2

4.052
2.690 «
1.329 \w
© RCLPHA2
-.032 % > UCL = 3.1177

Average = 1.3292

-1.393 . . . - - - - - . . LCL = -.4594
1.00 3.00 5.00 7.00 9.00 11.00
2.00 4.00 6.00 8.00 10.00 12.00

Sigma level: 3

UHUNN 30 LRUQNAIUANAINTBURIT a1 lun1IT18IaY

Y a a 9 1
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fa1nu noAIMeu TuNaY
qm_l?mi weekl week2 week3  week4d weekl ~week2 week3 week4d  weekl week2 week3  weekd
uIM3
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 59.1 429 56.2 68.2 57.13 47.02 55.02 37.49 36.44 37.62
MEAN LCL 355 31.36 43.58 22.62 34.54 43.05 37.2 30.12 342 22.81 18.13 22.74
STERE
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 BI].53 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

ey S maas

64

\ \/\ \//\

\/ < McLopD
37 4 UCL = 76.1079
Average = 50.4250
23 7 T T T TNl \ G |\ G ) e ] 4 _LCL = 24.7421
1.00 3.00 5.00 7.00 9.00 11.00
2.00 4.00 6.00 8.00 10.00 12.00

Sigma level: 3

Ad‘ a 1 d' Y a 9
LUAUQUN 31 lLWu{]ilﬂ’Jllf’]llﬂ"Il,ﬂaEJEUB\‘ligﬂglﬁlﬁﬂuﬂ151‘ﬁﬂiﬂ15@'ﬂ'¢]ﬂu®ﬂ

Control Chart: RCLOPD

51.92834

42.52459 «

33.12083

23.71708 «

14.31332

1.00

2.00

Sigma level: 3

< RCLOPD

UCL = 50.5352

Average = 33.1208

LCL = 15.7065

Ad‘ a 1 A v Y a 9
LUAUQUN 32 LLN‘HQN?"I’J‘Uf’]llﬂTWﬁﬂﬂ]@\‘l5383L’Jﬁﬂuﬂ151‘ﬁﬂiﬂ15@ﬂ’muﬂﬂ
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