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Abstract
The growth of the elderly population has affected the health care system due to

their physical and oral tissue changes, together with a high prevalence of chronic diseases,
relate to the quality of life in the elderly. The objective of this study was to analyze the
characteristics and trends of elderly patients receiving dental care at the Faculty of
Dentistry, Chulalongkorn University, Bangkok Thailand. The information of newly
registered elderly patients from year 2007 to 2009 was collected from 1,320 dental
treatment records using a systematic random sampling method. To evaluate prosthodontic
treatment trends, 634 dental treatment records were selected from newly registered
elderly patients in the postgraduate prosthodontic clinic. For the subjects sampled from
all newly registered elderly patients, the most common systemic conditions identified
were hypertension, diabetes mellitus, heart disease, and high cholesterol. The most
common oral complaint was tooth loss with inefficient chewing and/or needing a new
prosthesis. We found 38.3% of the subjects had a perceived need for prosthodontic
treatment, while 64.8% had normative prosthodontic treatment needs. This survey
revealed that the average number of occluding natural pairs of teeth was 2.8. The most
frequent prosthodontic treatment received by elderly patients in the postgraduate
prosthodontic clinic was removable dentures (60.3%). The average waiting period for
prosthodontic treatment was 134.1 days, and the average prosthodontic treatment period
was 155.4 days. However, there was a continuous decrease in the duration of both
waiting and treatment periods from 2007 to 2009.

Key words: chief complaint; elderly; prosthodontic treatment

Introduction

Due to the demographic transition towards an aging society, Thailand, as in all
developing countries, has been faced with a rapid increase in the proportion of older
individuals.1 In 2000, people aged over 60 years comprised 9.5% of the Thai population.
By 2025, the number of older people is forecast to double to approximately 19.0% of the
total population.2 The growing proportion of the elderly, in particular those with an increase
in the burden of diseases and its effect on quality of life, has challenged the health
sectors.3 Oral heal this considered an integral part of general health and is an important
component of quality of life. It has been recognized that the oral diseases are age-
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related and the risk factors for chronic diseases are common to
most oral diseases.4 The National Oral Health Survey in Thailand
recently revealed that the number of remaining teeth among the
elderly has increased compared with the past surveys.5 However,
tooth loss is still the main oral health problem among elderly
Thais. As shown in previous studies, faulty prostheses were the
most frequent oral complaints among the elderly.6,7 Hence, it
appears obvious that the increase in the proportion of the elderly
Thais in the near future will be a challenge for the establishment
of policy in the health care sector, social services delivery, and
oral health care.8 It is important for dental schools to improve
their educational programs and their oral health care services to
respond to the increase in the number of elderly with either
normative or perceived needs. Knowing the characteristics and
trends of elderly patients are necessary for educational
development and planning for appropriate oral health care
services. This study therefore aimed primarily to investigate the
characteristics and the trends of elderly patients utilizing dental
care at the Faculty of Dentistry, Chulalongkorn University during
2007 to 2009. Some elderly patients are medically compromised,
with complicated oral health problems, or need special care in
dental treatment, leading to the secondary objective of this study
that aimed to investigate the prosthodontic treatment of elderly
patients with complicated general health problems and/or
complicated prosthodontic treatment. This study can be an
important data base for the development of educational programs
and the improvement in oral health services for elderly patients.

Materials and methods

The protocol of this study was approved by the ethics
committee of Chulalongkorn University. The population in this
study were newly registered elderly patients (aged 60 years and
over) who received dental care at the Faculty of Dentistry,
Chulalongkorn University from 2007 to 2009. The sample size
was obtained using the formula calculated under 5% of
acceptable error and 95% of confidence level.9 The data for the
analysis was taken from the dental treatment records. The survey
was designed asa two-stage stratified random sampling where
the first stage was stratified by sex (male and female), and the
second stage was stratified by age-group (60-70 year-old and
over 70 years-old). One thousand three hundred and twenty
dental treatment records were selected for this study. To achieve
the primary objective of the study in investigating the

characteristics and trends of elderly dental patients, information
concerning sex, age, working status, chief complaint, systemic
disease, number of occluding natural pairs of teeth, perceived
prosthodontic treatment needs, normative prosthodontic
treatment needs, clinic obtained prosthodontic treatment, and
consistency between their chief complaints and their first
treatments were obtained from the selected dental treatment
records. Subjects were defined as having perceived
prosthodontic treatment needs when they reported chief
complaints of tooth loss or inefficient chewing or needing a new
prosthesis. Subjects with a record of being referred for
prosthodontic treatment were defined as having normative
prosthodontic treatment. Concerning the clinics at the Faculty of
Dentistry, Chulalongkorn University, there are the academic-
related clinics in which undergraduate or postgraduate students
provide the dental treatment under the supervision of faculty
members. Another venue for receiving dental care is the so-called
“special clinic” where faculty members provide dental treatment
at an additional expense similar to that in private clinics.

Patients with conditions requiring difficult or complicated
prosthodontic treatments and need dental care from dentists
trained in prosthodontics, and patients with health problems which
impact the prosthodontic treatment (for example; severe limited
mouth opening, severe Parkinson disease)were referred to the
postgraduate prosthodontic clinic. To achieve the secondary
objective in investigating the prosthodontic treatment for elderly
patients who have health problems affecting prosthodontic
treatment, and/or patients who need some complicated
prosthodontic treatment, data of all newly registered elderly
patients who received prosthodontic treatment at the
postgraduate prosthodontic clinic from 2007 to 2009, were
examined. Six hundred and thirty-four dental treatment records
were selected and the information of sex, age, type of prosthesis,
length of time waiting for the treatment to begin, duration of
treatment time, and necessity of multidisciplinary approaches in
dental treatments were gathered (Fig. 1). Subjects were defined
as having necessity of multidisciplinary approaches in dental
treatment when the patients had not only been referred to the
postgraduate prosthodontic clinic, but also to other departments
as well.

Any records missing more than one variable were
excluded from the study. Missing data were coded as not reported
and not included in the analysis of the average number of
functional pairs of occluding teeth, the average waiting period
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Fig. 1 Diagram of the selection of study samples and data collection
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and the average treatment period. Descriptive analyses were
performed with the Statistics Package for the Social Sciences
(SPSS) version 17.0 (SPSS (Thailand) Co., Ltd., Bangkok,
Thailand). The differences in chief complaints for the same sex
between two age groups in the same year were tested by the
Pearson chi-square test under the condition that the p-value was
lower than 0.05, yielding the test result is guaranteed statistically
significant.

Results

The percentage of newly registered elderly patients who
received dental care at the Faculty of Dentistry, Chulalongkorn
University were 9.6, 9.1, and 11.8 in years 2007, 2008, and 2009,
respectively. These elderly patients comprised 578 (43.8%) males
and 742 (56.2%) females, with an average age of 67.5±6.3
(mean±sd) years. Regarding their working status, 43.2 percent
were economically inactive. The most common chief complaints
were tooth loss with inefficient chewing and/or needing a new
prosthesis (36.2%), followed by pain or swelling (10.7%), broken
teeth or fillings (9.2%), check up (8.1%), sensitive teeth (4.6%),
caries or cavity (4.0%), and others (19.2%). The chief complaint
could be classified into 2 groups; the prosthodontic-related chief
complaint and the non prosthodontic-related chief complaint. Our
study found that in the data groups comprised of male subjects
per year, and female subjects in the year 2008, the subjects aged
over 70 years old hada significantly higher number of
prosthodontic-related chief complaints than those in 60-70 year
old range with p < .05 (Table 1). All of subjects, 720 subjects
(54.5%) reported having at least one systemic disease. The most
common systemic diseases were hypertension (37.0%), diabetes

mellitus (15.2%), heart disease (8.1%), and high cholesterol
(7.0%). Out of all 1,030 records (78.0%) had information
concerning functional pairs of occluding teeth, with the average
number of occluding natural pairs of teeth found to be 2.8±3.2
pairs. Among all records from 3 years, 477 patients (36.1%) had
aperceived need for prosthodontic treatment, while the
remaining853 patients (64.6%) had anormative need for
prosthodontic treatment. The breakdown of the 853 patients
receiving prosthodontic treatment by clinic at the Faculty of
Dentistry, Chulalongkorn University showed most (45.1%) were
treated at the special clinic followed by at the postgraduate clinic
(27.5%), and at the undergraduate clinic (19.5%). The present
study found the first treatment session for most of the patients
(59.2%) addressed their chief complaints (Table 2).

With respect to the secondary objective, among all newly
registered elderly patients receiving prosthodontic treatment at
the postgraduate prosthodontic clinic during 2007 to 2009,
309(48.7%) were males and 325 (51.3%) were females with an
average age of 67.4±6.2 (mean±sd) years old. The most frequent
prostheses treatment types were removable dentures (either
partial or complete denture) (60.3%), followed by the combination
of removable and fixed dentures (18.0%), full mouth rehabilitation
(11.2%), and fixed dentures (8.8%). From all of the records in 3
years, 400 patients were still awaiting treatment, while 270
patients had already finished their prosthodontic treatment. The
average waiting time receiving the first prosthodontic treatment
was 134.1days, and the average treatment period was 155.4
days. From all of the records in3 years, most (82.2%) needed a
multi-disciplinary approach for their dental treatment (Table 3).
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Table 2  Descriptive characteristics of individual samples among newly registered elderly patients at the Faculty of Dentistry, Chulalongkorn University

during 2007-2009

Table 3  Descriptive analysis of newly registered elderly patients at the postgraduate prosthodontic clinic, Faculty of Dentistry, Chulalongkorn University

during 2007-2009
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problems. Encouraging older people to maintain their teeth as
much as possible, while at the same time, to improve their oral
health status, and in the proper use their dentures will lead to a
better quality of life

Concerning prosthodontic treatment needs, our study
found the number of patients with normative needs (64.6%) was
twice that of those with perceived needs (36.1%). The number
of people with normative needs is always higher than perceived
needs because the normative assessment is a measure of
“disease” while perceived assessment is a combination of biologic
factors, psychological factors and social factors of the individual.
If their oral disease or oral health problems do not impact daily
performance, they likely feel that they are in good oral health
and do not require any treatment.24

One issue that deserves particular attention among the
elderly patients who had prosthodontic treatment is that most of
them (45.1%) received prosthodontic treatment at the special
clinic, which is at a higher expense than the academic-related
clinic. Many elderly find their financial situation diminished. The
elderly in the present study may have needed family financial
support or used savings to fund their dental treatment needs
because the majority of them were not working. The high number
of elderly patient treated at the special clinic could be due to
various factors such as less waiting time and lower number of
appointments. To solve this problem, the development of
educational courses for prosthodontic and geriatric training is
suggested. The improvement of the services in the academic-
related clinic to support the increasing number of elderly patients
by using Information Technology (IT) is recommended. This can
help in improving patient databases, patient referring processes,
and recording treatment plans. The academic-related clinic
should be available alternative for elderly patients to receive
efficient dental treatment at lower expense.

Among the elderly patients who were referred to the
postgraduate prosthodontic clinic, and defined as complicated
cases, the waiting time for obtaining care tended to decline from
2007 to 2009 (Table 3). However, this might not reflect the actual
waiting period and treatment period because of a high number
of subjects who had no information regarding waiting or treatment
periods due to many reasons including; rejection of dental
treatment, rejection to continue dental treatment, or deciding to
change dental clinic, etc. These choices may have resulted from
barriers impeding access to dental care including physical
disability, financial hardship, culture, linguistic miscommunication

Discussion

Among newly registered patients at the Faculty of
Dentistry, Chulalongkorn University, the proportion of elderly
patients tended to increase continuously (approximately 10%
each year). This trend challenges dental schools to develop the
educational programs about patients in this age group. There
are some profound implications regarding the analysis from this
study. First, the medical condition and general health of this age
group is important information, and the presence of the most
common systemic diseases including hypertension, needs to be
considered when determining the appropriate dental treatment.
This is consistent with previous studies that found the prevalence
of hypertension in patients receiving dental treatments ranged
from 6.3-30.9%.10-17 Other systemic diseases, such as diabetes
are also related to oral health, and can contribute common risk
factors for hypertension.18-21 This indicates that dentists should
consider these when designing their treatment plans prior to
providing dental care.

Considering the chief complaint of the elderly patients,
the data revealed that prosthodontic-related chief complaints are
the most common, and this result is consistent with previous
studies.6,7,22,23 In our study, we found that the number of
prosthodontic-related chief complaints were significant higher
among the elderly over 70 years old. This implies that tooth loss
and the necessity for prosthodontic treatment increase with age.
The Ministry of Public Health has formally announced that  the
number of remaining teeth in elderly Thais is 3.3 pairs.5 However,
the subjects in our study were limited to elderly patients who
actively sought dental care which may be the reason for finding
a lower number of occluding natural pairs of teeth compared to
the government results. In the present study, the elderly patients
evaluated had an average number of occluding natural pairs of
teeth equivalent to 2.8 pairs.

Tooth loss is the major dental problem among the elderly,
resulting in a need for dental replacement. This corroborates
with a high prevalence of elderly patients in the postgraduate
prosthodontic clinics needing removable partial or complete
dentures. Our study suggests that the prosthodontic educational
programs should provide dental students with the skills to deliver
treatment ranging from fixed partial to removable dentures,
especially for the elderly, so that clinicians are capable of
providing the best care in all oral health life stages. In addition,
the problem of tooth loss may lead to chewing and the swallowing
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and health care provider attitude.25 Active barriers to dental care
such as the cost of dental treatment, fear of dental treatment,
accessibility of dental services, availability of dental services and
characteristics of the dentist have been reported, as well as
passive barriers demonstrated by a lack or absence of perceived
need.26 The average waiting period in our study revealed
problems in service delivery and educational programs to serve
the dental treatment needs of increasing elderly people.
Therefore, this study suggests that the use of IT would be useful
to improve service delivery for this age group, for example, waiting
list management, appointment system management, and
updating patient’s health condition. The information concerning
general health, oral health, and quality of life of elderly patients
would be of benefit in preparing the most appropriate treatment
plan. Dental treatment plans for the elderly should be modified
to reflect the individual’s needs.

There are limitations to this study regarding interpretation
of the analyses. The data to perform the analyses was taken
from dental treatment records which were sometimes missing
information such as; medical problems, chief complaint, etc. From
this aspect of this study results, we noted that some pertinent
information about elderly patients was occasionally neglected
by the dental profession. General health and oral health can
change at anytime, thus the availability of updated information
on general health status, oral health status and, use of oral health
service by older people would help identify their specific needs
and facilitate the formulation of service delivery and the
development of programs for oral health and quality of life.

An additional limitation was that the investigation of the
prosthodontic treatment type in our study could not represent a
trend of prosthodontic treatment of all elderly receiving
prosthodontic treatment at the Faculty of Dentistry, Chulalongkorn
University because the data to perform our analysis was obtained
only from elderly patients receiving prosthodontic treatment at
the postgraduate prosthodontic clinic. This suggests further study
to investigate the trend of prosthodontic treatment in all elderly
patients receiving prosthodontic treatment at the Faculty of
Dentistry, Chulalongkorn University and compare this trend with
the national survey.

We suggest there should be an emphasis on preventive
dentistry and oral health promotion for patients prior to their
becoming elderly, which could reduce complicated dental
treatment. Dental care and education must be emphasized to
elderly patients together with their caregivers. Dental education

training courses must ensure that oral health care providers have
skills in and understanding of the biomedical and psychosocial
aspects of care for older people .27 Previously, evaluation of oral
health related quality of life was mainly in the form of research
and most of dental treatment was not included in quality of life
assessments. Our study indicates there should be an assessment
of oral health related quality of life together with an assessment
of the performance of prostheses in elderly patients to full fill the
needs of elderly patients. Health care service for the elderly needs
knowledge integration and teamwork for good treatment results
and sustaining their oral health.

Conclusion

The elderly typically have one or more systemic disease,
with the most common being hypertension. Thus, it is dentist’s
responsibility to integrate the information of systemic disease
found in elderly patients with their dental treatment plan. The
high frequency of a chief complaint of tooth loss with inefficient
chewing and/or needing a new prosthesis together with the low
average number of occluding natural pairs of teeth indicates a
high need for prosthodontic treatment in elderly patients. The
most common prosthesis treatment performed in the
postgraduate prosthodontic clinic was removable dentures. Most
of the elderly patients required a multidisciplinary approach for
their dental treatment.

Acknowledgements

This study was supported by a Grant-in-Aid from “The
excellent center for oral and maxillofacial reconstruct project”,
Faculty of Dentistry, Chulalongkorn University.

References

1. United Nations Population Division. World Population Prospects:

The 2007 Revision. New York: United Nations; 2008.

2. Ekachampaka P, Wattanamano N. Situations and trends of health

determinants. In: Wibulpolprasert S, editor. Thailand health profile

2005-2007. Bangkok: Printing Press, The War Veterans

Organization of Thailand. p. 56-69.



«.∑—πµ.  ªï∑’Ë 62 ©∫—∫∑’Ë 2 ‡¡.¬.-¡‘.¬.  2555  83

3. Lamster IB, Crawford ND. The oral disease burden faced by older

adults. In: Lamster IB and Northridge ME, editors. Improving Oral

Health for the Elderly: an Interdisciplinary Approach. New York:

Springer; 2008. p. 15-40.

4. Kandelman D, Peterson PE, Ueda H. Oral health, general health,

and quality of life in older people. Spec Care Dentist 2008;28:224-

36.

5. Ministry of Public Health. The 6th National Oral Health Survey in

Thailand 2006-2007. Bangkok: The Veteran Organization

Publishing; 2008.

6. Techakumpuch P, Anusornnitisarn S, Aimjirakul P,  Wachirathanit

R. The trend of dental treatment need and demand of the Thai

geriatric patients: 1990-1994. CU Dent J 1999; 22:61-7.

7. Jainkittivong A, Aneksuk V, Langlais RP. Chief complaints, dental

health status and dental treatment needs in elderly patients. CU

Dent J 2005; 28:189-98.

8. Somkotra T. Geriatric Dentistry in Thailand: Reviewing the past

and defining the future. In: Jaisamran A, Sanguanrangsikul S,

Pattaradul A, Chaikittisilp S, Suputtitada A, editors.Bio-

environmental Approach Towards Happy Aging Society.1st ed.

Bangkok: Concept Medicus; 2010.p. 87-96.

9. Yamane T. Statistics,An Introductory Analysis. 2nd ed. New York:

Harper and Row; 1967.

10. Umino M, Nagao M. Systemic diseases in elderly dental patients.

Int Dent J 1993; 43:213-8.

11. Chaichalermsak S. Thanakun S, Sriwara J, Likitponpipat N,

Assawawongtrakul N, Chongcharoen P. Medical history of a group

of Thai dental patients: the Faculty of Dentistry, Mahidol University

2003-2008. J dent assoc Thai 2010;60:11-21.

12. Radfar L, Suresh L. Medical profile of a dental school patient

population. J Dent Educ 2007;71:682-6.

13. Smeets EC, de Jong KJ, Abraham-Inpijn L. Detecting the medically

compromised patient in dentistry by means of the medical risk-

related history. A survey of 29,424 dental patients in The

Netherlands. Prev Med 1998;27:530-5.

14. Jainkittivong A, Aneksuk V, Langlais RP. Medical health and

medication use in elderly dental patients. J Contemp Dent Pract

2004;5:31-41.

15. Gordy FM, Le Jeune RC, Copeland LB. The prevalence of

hypertension in a dental school patient population. Quintessence

Int 2001;32:691-5.

16. Miyawaki T, Nishimura F, Kohjitani A, Maeda S, Higuchi H, Kita F,

et al. Prevalence of blood pressure levels and hypertension-related

disease in Japanese dental patients. Community Dent Health

2004;21:134-7.

17. Kellogg SD, Gobetti JP. Hypertension in a dental school patient

population. J Dent Educ 2004;68:956-64.

18. American Diabetes Association. Treatment of hypertensionin adults

with diabetes. Diabetes Care 2003;2:s80-s2.

19. Jo I, Ahn Y, Lee J, Shin KR, Lee HK, Shin C. Prevalence,

awareness, treatment, control and risk factors of hypertension in

Korea: the Ansan study. J Hypertens 2001;19:1523-32.

20. Novak MJ, Potter RM, Blodgett J, Ebersole JL. Periodontal disease

in Hispanic Americans with type 2 diabetes. J Periodontol

2008;79:629-36.

21. Fernandes JK, Wiegand RE, Salinas CF, Grossi SG, Sanders JJ,

Lopes-Virella MF, et al. Periodontal disease status in Gullah African

Americans with type 2 diabetes living in South Carolina. J

Periodontol 2009;80:1062-8.

22. Abdullah BA,  Al-Tuhafi AA. Chief complaints of patients attending

College of Dentistry at Mosul University. Al-Rafidain Dent J

2007;7:201-5.

23. Yiengprugsawan V, Somkotra T, Seubsman S, Sleigh AC; Thai

Cohort Study Team. Oral health-Related Quality of Life among a

large national cohort of 87,134 Thai adults. Health Qual Life

Outcomes 2011;9:42.

24. Krisdapong S, Laksana K, Suraprasert P, Sirivanichsuntorn P.

Comparisons of Normative Needs, Oral Health-Related Quality of

Life and Perceived Needs for Denture in a Group of Elderly Thais.

J Dent Assoc Thai 2007;57:98-105.

25. Tepper LM. Educating the dental profession. In: Lamster IB and

Northridge ME, editors. Improving Oral Health for the Elderly: an

Interdisciplinary Approach. New York: Springer; 2008. p. 419-37.

26. Borreani E, Wright D, Scambler S, Gallagher JE. Minimising

barriers to dental care in older people. BMC Oral Health 2008;8:7.

27. Peterson PE, Yamamoto T. Improving the oral health of older

people: the approach of the WHO Global Oral Health Programme.

Community Dent Oral Epidemiol 2005;33:   81-92.



84  J Dent Assoc Thai Vol. 62 No. 2 April-June  2012

∫∑§—¥¬àÕ
°“√‡æ‘Ë¡¢÷Èπ¢Õßª√–™“°√ºŸâ ŸßÕ“¬ÿ àßº≈µàÕ√–∫∫∫√‘°“√ ÿ¢¿“æ‡π◊ËÕß¡“®“°°“√

‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ·≈–‡π◊ÈÕ‡¬◊ËÕ„π™àÕßª“°√à«¡°—∫°“√¡’§«“¡™ÿ°¢Õß‚√§∑“ß√–∫∫ Ÿß´÷Ëß
 àßº≈µàÕ§ÿ≥¿“æ™’«‘µ„πºŸâ ŸßÕ“¬ÿ °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ«‘‡§√“–Àå≈—°…≥–·≈–·π«‚πâ¡
¢ÕßºŸâªÉ«¬ ŸßÕ“¬ÿ∑’Ë¡“√—∫∫√‘°“√∑’Ë§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑”°“√
√«∫√«¡¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬„À¡à ŸßÕ“¬ÿµ—Èß·µàªï æ.». 2550 ∂÷ß 2552 ®“°∫—π∑÷°°“√√—°…“∑“ß
∑—πµ°√√¡ ®”π«π 1,320 §π ‚¥¬«‘∏’°“√ ÿà¡Õ¬à“ß¡’√–∫∫ „π¥â“π°“√√—°…“∑“ß∑—πµ°√√¡
ª√–¥‘…∞å √«∫√«¡¢âÕ¡Ÿ≈®“°∫—π∑÷°°“√√—°…“∑“ß∑—πµ°√√¡¢ÕßºŸâªÉ«¬„À¡à ŸßÕ“¬ÿ∑’Ë§≈‘π‘°
∫—≥±‘µ»÷°…“ ¿“§«‘™“∑—πµ°√√¡ª√–¥‘…∞å ®”π«π 634 §π µ—«Õ¬à“ß®“°°“√ ÿà¡®“°ºŸâªÉ«¬„À¡à
 ŸßÕ“¬ÿ∑—ÈßÀ¡¥ æ∫‚√§∑“ß√–∫∫∑’Ë¡“°∑’Ë ÿ¥§◊Õ §«“¡¥—π‚≈À‘µ Ÿß ‡∫“À«“π ‚√§À—«„®·≈–
§≈Õ‡≈ ‡µÕ√Õ≈ Ÿß  Õ“°“√ ”§—≠∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ°“√ Ÿ≠‡ ’¬øíπ√à«¡°—∫°“√∫¥‡§’È¬«‰¡à¡’
ª√– ‘∑∏‘¿“æ ·≈–/À√◊Õ§«“¡µâÕß°“√øíπ‡∑’¬¡„À¡à √âÕ¬≈– 38.3 ¢Õßµ—«Õ¬à“ß¡’§«“¡
µâÕß°“√°“√√—°…“∑“ß∑—πµ°√√¡ª√–¥‘…∞å ¢≥–∑’Ë √âÕ¬≈– 64.8 ¡’§«“¡®”‡ªìπ∑“ß«‘™“™’æµàÕ
°“√√—°…“∑“ß∑—πµ°√√¡ª√–¥‘…∞å °“√ ”√«®π’Èæ∫«à“ §à“‡©≈’Ë¬®”π«π§Ÿà ∫øíπ∏√√¡™“µ‘‡∑à“°—∫
2.8 §Ÿà °“√√—°…“∑“ß∑—πµ°√√¡ª√–¥‘…∞å∑’Ëæ∫¡“°∑’Ë ÿ¥„πºŸâªÉ«¬ ŸßÕ“¬ÿ∑’Ë§≈‘π‘°∫—≥±‘µ»÷°…“
¿“§«‘™“∑—πµ°√√¡ª√–¥‘…∞å §◊Õøíπ‡∑’¬¡™π‘¥∂Õ¥‰¥â (√âÕ¬≈– 60.3) √–¬–‡«≈“√Õ√—∫°“√
√—°…“∑“ß∑—πµ°√√¡ª√–¥‘…∞å‡©≈’Ë¬‡∑à“°—∫ 134.1«—π ·≈–√–¬–‡«≈“°“√√—°…“∑“ß∑—πµ°√√¡
ª√–¥‘…∞å‡©≈’Ë¬‡∑à“°—∫ 155.4 «—π Õ¬à“ß‰√°Áµ“¡ √–¬–‡«≈“√Õ°“√√—°…“·≈–√–¬–‡«≈“°“√
√—°…“≈¥≈ßÕ¬à“ßµàÕ‡π◊ËÕß®“°ªï æ.». 2550 ∂÷ß 2552

«‘¿“√—µπå  ¬«¥¬‘Ëß
∑—πµ·æ∑¬å  ·ºπ°∑—πµ°√√¡
‚√ßæ¬“∫“≈∫—«„À≠à ®—ßÀ«—¥π§√√“™ ’¡“

‡∑«ƒ∑∏‘Ï   ¡‚§µ√
ºŸâ™à«¬»“ µ√“®“√¬å  ¿“§«‘™“∑—πµ°√√¡™ÿ¡™π
§≥–∑—πµ·æ∑¬»“ µ√å  ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

Õ√æ‘π∑å  ·°â«ª≈—Ëß
ºŸâ™à«¬»“ µ√“®“√¬å  ¿“§«‘™“∑—πµ°√√¡ª√–¥‘…∞å
§≥–∑—πµ·æ∑¬»“ µ√å  ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

µ‘¥µàÕ‡°’Ë¬«°—∫∫∑§«“¡:
ºŸâ™à«¬»“ µ√“®“√¬å ∑—πµ·æ∑¬åÀ≠‘ß ¥√.Õ√æ‘π∑å ·°â«ª≈—Ëß
¿“§«‘™“∑—πµ°√√¡ª√–¥‘…∞å
§≥–∑—πµ·æ∑¬»“ µ√å  ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
∂.Õ—ß√’¥Ÿπ—ßµå  ª∑ÿ¡«—π  °√ÿß‡∑æœ  10330
‚∑√»—æ∑å: 02-2188532-3
 ‚∑√ “√: 02-2188534
Õ’‡¡≈: orapin.ka@chula.ac.th

·À≈àß‡ß‘π∑ÿπ: ‚§√ß°“√»Ÿπ¬å§«“¡‡ªìπ‡≈‘»∑“ß°“√
øóôπøŸ∫Ÿ√≥–™àÕßª“°·≈–„∫Àπâ“

∫ ∑ «‘ ∑ ¬ “ ° “ √
Original Article

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ºŸâªÉ«¬ ŸßÕ“¬ÿ∑’Ë‡¢â“√—∫°“√√—°…“∑“ß∑—πµ°√√¡
∑’Ë§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

„π™à«ßªï æ.». 2550-2552


