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Abstract
Objective The purpose of this study was to develop the Thai Stress Test , having adequate

construct validity, reliability, and sufficient discriminant power.

Method The subject were two groups; (1) pilot study samples: 60 samples and (2) survey

samples were 800 samples consisted of normal and psychiatric patients.  Data collected from

the Thai Stress Test  was developed from criteria based on stress definition.

Results The results of this study showed that the final test composed of 24 items - was

found to be significantly different at the .001 level between those people with mental  disorders

and normal people.  The construct validity of this test consists of two factors: negative scales,

and positive scales.  The reliability coefficients for the  Alpha coefficients of the Thai Stress

Test total test was 0.84. The values  of the two scales were from 0.83 to 0.86. The Split Half

reliability coefficients of the Thai Stress Test total test was 0.88.  Alpha were range from

0.85 to 0.91.

Conclusions This study was directed at developing an effective mental health questionnaire

survey which has high construct validity and reliability. The result will be a more direct and

meaningful application of an instrument to detect the mental health illness in Thai community.
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Introduction
Stress is a bodily or mental tension resulting

from factors that tend to alter an existent equilib-

rium1. A stress response is the compensatory

reaction the body makes to the disturbance caused

by the stressor.  Stress is also defined as the process

of appraising events (as harmful, treatening, or

challenging),  of assessing  potential responses,

and of responses which may include not just

physiological but also cognitive and behavioral

changes2. Hans Selye3 described on organism’s

physiological responses to stress and formulated

the general adaptation syndrome (GAS), composed

of three phases: alarm, resistance, and exhaustion.

The alarm phase is characterized by a flood of

stress hormones that prepare the body for “fight or

flight.” In the resistance stage the body returns to

a less aroused state, but one in which it continues

to draw upon resources at an above normal rate. If

the stress is not alleviated, an organism is likely to

enter the third state of exhaustion in which its body

tissues begin to show signs of wear and tear, and

susceptibility to disease increases.

In recent years there has been increased

attention directed to assessing not only how our

bodies react to stress, but also how we think, feel and

behave in stressful situations. Typical cognitive

responses to stress include reduced ability to

concentrate, distractibility, impaired performance

on cognitive tasks, and a tendency to be plagued

by disruptive or morbid thoughts.  The emotional

responses to stress include such feelings as anxiety,

irritability, anger, embarrassment, depression, and

hostility.

Thailand is facing  problems of rapid social and

cultural changes that are responsible for increasing

mental health problems. Meanwhile, the proportion

of mental health professionals to the population

is inadequate4. So, a future mental-health policy

must be well thought out. Because mental-health

treatment in the hospitals is neither sufficient nor

effective, health promotion and education in the

community must be considered in order to find

ways to prevent mental illness before professional

treatment is required. Moreover, psychiatric

instruments  which can be easily used in the

community must also be considered.

In Thailand, research in psychiatric epidemio-

logy  is quite limited due to the lack of a proper

instrument of measurement5.  Most psychiatric

epidemiology studies in Thailand used the instru-

ments which were translated from western version.

Otraluk  et al6 surveyed the people in a district of

Bangkok, using the translated form of the Cornell

Medical Index7 to assess the mental health

problems of people above 15 years old. 30 per cent

were found to have a mental health problem.

Jaisin et al8 studied the mental health

problems of people in Chonburi province. In this

study, the translated version of the Health Opinion

Survey9 was used to screen people with stress in the

population. Then, the group of those with stress

randomly identified for psychiatric illness using

Symptom Distress Checklist-9010 . The result re-

vealed that 28 per cent was found to have a mental

problem.

Tanchaisawat  and Wongchaowat11 conducted

a psychiatric epidemiological  study in a village of

Hadyai district. The translated Thai version of

Present State Examination12 was used as a
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screening instrument. The results revealed that

about 1/3 of the studied population was identified as

having anxiety neurosis and depressive neurosis.

Meksupa et al13  reported the prevalence of

psychiatric problems of people in Bangkok. In this

study, the translated version of the Psychological

Well-Being Index14 was used. It found the

prevalence of mental health problem was 17.4

per cent.

Nilchaikowit et al15 reported the demographic

and psychosocial factors correlated with psychiatric

illness in  a Thai community in Bangkok.  In this

study, the translated version of General Health

Questionnaire-6016 was used to screen for

psychiatric illness. It was found that 19.1 per cent

of the studied sample had a mental problem.

The use of rating scales to detect stress level

is useful. The standard in psychiatric practice is

usually a class of persons, such as psychotic,

neurotic, normal or other reference group. Many

clinicians have found that a schedule of items

covering a variety of observable symptoms and

relevant questions concerning patients’ attitudes,

feelings, and behaviors helps to assure a more

thorough and complete psychiatric interview or

examination. There is less likelihood that possibly

significant phenomena may be omitted or over-

looked. This is useful, whether or not the information

so derived is later reduced to numerical form for

another purpose. Also, ratings are more likely to

be interpreted within the same semantic frame of

reference. Clinicians with different backgrounds

and holding different theoretical views find it

valuable to have on record information gathered

in a systematic and common format17. In addition,

rating scales are very easy to use and their

flexibility and face validity recommend them

highly18 .

This study was directed at developing an

effective stress test which has high construct

validity and reliability. The result will be a more

direct and meaningful application of an instrument

to detect mental health illness in the Thai

community.

Methods and materials
The index items developed by this research

were designed to indicate the psychological

reactions (both positive and negative) of Thai people

in the general population to events in their daily

lives. These scales are indicators of stress or

non-stress of general psychological well-being:

these terms denote an individual’s ability to cope

with the stresses of everyday living. The scale is

not concerned with detecting psychiatric or

psychological disorder, which Bradburn viewed as

reactions that persist after removal of the stressful

conditions or that are out of proportion to the

magnitude of the stress19.

A pilot study was used to evaluate the testing

administration, and wording of the question items.

The final stage was collecting data from the

survey samples. Results were summarized and then

the completed  Thai Stress Test was printed. This

included the Test Administration, Test Items, and

Scoring Summary.

Samples:

1. Pilot study samples: 60 samples were

composed of three populations : normal people,
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psychiatric inpatients and outpatients. Each group

composed of 30 samples from each different group.

2. Survey samples :  The total survey samples

were 800 (normal = 400; psychiatric inpatients =

200; psychiatric outpatients = 200)

The sample was stratified on the variables of

sex, age, occupation, and education.

Instruments:

The Thai Stress Test (TST) was developed

from designs to record the presence of almost any

stress or non-stress. It was based upon a system

analytic model of the Conceptual Basis as described

below.

The subjective feelings of stress could be

indicated by a person’s position on two independent

dimensions, termed “positive” and “negative

affect”. Overall stress is expressed as the balance

between these two compensatory forces: and

“individual will be high in psychological well-being

in the degree to which he has an excess of positive

over negative affect and will be low in well-being

in the degree to which negative affect predominates

over positive”20 Positive factors (e.g., being

complimented) can compensate for the negative

feelings to keep the overall sense of well-being at

a constant level. The “affect balance score”

represents this theme.

Beyond simply compensating for each other,

positive and negative feelings were found empiri-

cally to be relatively  independent of one another;

they were not simply the opposite ends of a single

dimension of well-being.

Results
The results of the study are presented as

follows: The general description of the sample

followed by the results of the data relating to the

preliminary development of the sources of the TST

items, and each of the research questions.

Characteristics of the Samples

Subjects comprised 800 samples from two

main groups: 400 normal and 400 psychiatric

patients, includes 371  males and  449 females aged

between 12 to 60+years. The samples were

distributed by sex, age, occupation, income, and

education.

Preliminary development   of the sources of

the TST items

The Thai Stress Test (TST) was developed

from designs to record the presence of almost any

stress or non-stress.

For the preliminary review, it was composed

of 40 items -20 negative and 20 positive -and

the frequency with which they are reportedly

experienced by each respondent. The items were

introduced by the statement: “Here is a list that

describes some of the ways people feel at different

times. How often do you feel each of these ways?

Never? Sometimes? Often?” The 40 items were

grouped in negative and positive categories.

In the pilot study, to test the testing adminis-

tration and wording of the test items, it was found

that some items were not clear. After the pilot study,

8 of the 40 items were excluded because their

meaning was not clear.

The final stage was to collect data from the
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survey samples using the TST 32 item-form. The

32 items were analyzed by factor analysis. A

subsequent principal components analysis performed

by the varimax rotation revealed two factors. The

factor loading criteria was 0.4021. Of the 32 items, 8

were excluded, because their question comprising

items were less than 0.40. Table 1 presents the

varimax rotation of first factors according to a

factor loading of 0.40.

Exploratory factor analysis of the TST items

which initially included 32 items and was extracted

into 2 factors is shown in Table 1.

Remaining items  ( 24 from 32)  to be used for

assessing stress of the normal and psychiatric

patients. The discriminant power of the TST was

analyzed by comparing the mean of the 27% of the

normal and psychiatric group with independent

t-test. All TST items were found to be significantly

different at p ≤ .001. That means the TST has

sufficient power to discriminate between those

with stress disorders and  non-stress people.  It is

shown in Table 2.

The construct validity of the TST was analyzed

by factor analysis. The first step was an unrotated

principal axes analysis on 24 items. It was found that

two factors could be readily conceptualized. These

factors account for 59.16 per cent of the total

variance. All factors had eigenvalues > 1, as shown

Table 1 Factor loading of each item used for assessing the TST

        TST  Item            Factor 1          Factor 2                     TST  Item            Factor 1          Factor 2

1 .61 .18 17 .62 .14

2 .34 .21 18 .44 .24

3 .47 .09 19 .07 .52

4 .41 .16 20 .11 .44

5 .50 .05 21 .19 .47

6 .39 .15 22 .21 .50

7 .33 .23 23 .09 .33

8 .42 .11 24 .18 .42

9 .59 .08 25 .08 .56

10 .51 .10 26 .16 .39

11 .39 .09 27 .18 .68

12 .33 .18 28 .08 .44

13 .53 .07 29 .10 .52

14 .49 .15 30 .31 .61

15 .24 .11 31 .21 .50

16 .67 .03 32 .19 .41
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Table 2 Mean, Standard deviation, and t-test between the high and low groups

Table 3 Unrotated principal axes analyzed of the TST

                          Factor  No.                                Eigenvalue                           Name of Factor

1 44.1433 Negative Scales

2 14.1480 Positive Scales

TST  Item Normal Psychiatric t p-value

                                      Mean          SD            Mean          SD

1 1.17 .76 2.32 .73 -19.17 .000

2 1.05 .69 2.81 .77 -12.67 .000

3 2.08 .75 2.98 .68 -15.00 .000

4 1.18 .73 2.92 .78 -12.33 .000

5 2.02 .80 2.62 .68 -10.00 .000

6 2.24 .70 2.58 .96 -12.88 .000

7 2.22 .81 2.63 .63 -4.71 .001

8 2.06 1.00 2.62 .72 -6.83 .001

9 2.18 .67 2.87 .85 -19.71 .000

10 2.19 .76 2.75 .85 -8.00 .001

11 1.93 1.06 2.70 .63 -13.86 .000

12 1.18 .73 2.92 .78 -12.33 .000

13 2.58 .82 1.10 1.21 17.42 .000

14 2.56 .83 1.36 1.52 12.40 .000

15 2.53 .90 1.20 1.38 13.09 .000

16 2.48 .94 1.55 1.49 8.75 .000

17 2.54 .84 1.50 1.51 10.29 .000

18 2.60 .80 1.15 1.39 14.54 .000

19 2.22 1.03 1.29 1.43 8.73 .000

20 2.55 .88 1.50 1.54 9.83 .000

21 2.56 .84 1.63 1.47 9.92 .000

22 2.85 .76 1.09 1.21 18.96 .000

23 2.15 1.06 1.48 1.54 5.76 .000

24 2.29 1.03 1.61 1.46 6.35 .000
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Table 4 Varimax rotation of two factors accounting for 59.16 percent of variance

                          Factor  No.                             Name of Scale                 Questions comprising scale

1 Negative Scales 1, 2, 3, 4, 5, 6, 7, 8, 9,

10, 11, 12

2 Positive Scales 13, 14, 15, 16, 17, 18, 19,

20, 21, 22, 23, 24

Table 5 Reliability coefficients by Cronbach's Alpha and Split Half method

Subscale Reliability coefficients

Alpha coefficient Split Half coefficient

1. Negative Scales .83 .85

2. Positive Scales .86 .91

Total test .84 .88

in Table  3.

When these factors were subjected to a

varimax rotation, it became easier to conceptualize

the factors.

The names of the scale after varimax rotation

of the two factors (accounting for 59.16 per cent of

variance) are negative items, and positive items

respectively. These factors and their questions

comprising scale are as shown in Table 4.

The TST is a  two dimensional rating scale.

Each scale is composed of 12 items. The reliability

analyses were conducted for the two scales and the

total scale of the TST by using  Cronbach’s  Alpha

and Split Half Method (Odd-Even technique).

The Alpha coefficient of the TST total test was 0.84.

The values  of the two scales were from 0.83  to  0.86.

The Split Half coefficient of the TST total test

was 0.88. The values  of the two scales were from

0.85 to 0.91 are as shown in Table 5.

Separate scores of negative scales and

positive scales, respectively, were combined to

form the Index. Weight of 0, 1, and  3 respectively,

were assigned to responses, “never,” “sometimes,”

and “often,” and these weights were cumulated

into negative and positive scores, ranging from o to

36 for each negative and positive scales. The

following matrix in Table 6 shows how the two

scores were then combined to form the Index of

TST.

Values of the Index appear in the cells, ranging

from “1” for individuals reporting all or almost

all positive feelings exclusively, through “4” for
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Table 6 Matrix table for the index of TST

12-36 9-11 6-8 3-5 0-2

0-1 1 2 3 4 5

2-3 2 3 4 5 6

4-5 3 4 5 6 7

6-7 4 5 6 7 8

8-36 5 6 7 8 9

Table 7 The distribution of the samples of the index of TST

Scoring Group Stress indicator

1 Excellent mental health (if not faking)

2, 3, 4 Normal mental health

5, 6 Mild stress

7, 8, 9 Stressful

individuals reporting about as many positive as

negative feelings, to “7” for individuals reporting

all or almost all negative feelings, respectively, is

by per centage: 4.6; 10.9; 22.5; 22.3; 9.4; 3.5.

The Index measures the general balance between

the relative frequencies with which the given

positive and negative feelings are typically

experienced by the respondents.  Then,  the Matrix

table for the Index of TST from Table 6 was

grouped into the distribution of the samples to

identify the stress indication as shown in Table 7.

Discussion
Reliability

The reliability analyses were conducted for

the two scales and the total scale of the TST by

using  Cronbach’s  Alpha and Split Half Method

(Odd-Even technique).  The Alpha coefficient of

the TST total test was 0.84. The values  of the two

scales were from 0.83 to 0.86. The Split Half  coef-

ficient of the TST total test was 0.88. The values  of

the two scales were from 0.85 to 0.91. This showed

that the reliability coefficients are in the middle to

high values22. The acceptable internal consistency

of a psychological instrument should be 0.723,24.

Alpha reliability Split Half Method coefficients

Negative Positive Scales score

Scales score (Sum of Item 13-24)

(Sum of Item 1-12)
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are an index of the homogeneity of the measuring

instrument and also exhibit acceptable internal

consistency24.

In addition, when an instrument has an

adequate reliability it means that the items are

tapping a similar domain, and, hence, that the

instrument is internally consistent22 .

Validity

a) Construct validity

The TST was designed to assess a domain

of functioning. It is factor-analyzed to identify

separable dimensions, representing theoretical

constructs, within the domain. Psychometricians

strongly recommend  that test developers should

begin by factor analyzing the items25-28. The specific

information was obtained through the use of

factor analytically divided subscale scores. Then

these factors were obtained  logically and

empirically by using exploratory approaches:

principal components, extracting factors, varimax

rotating factors procedures29-32. The factor-

analytically derived dimensions then serve as

subscales. The factor analysis was used to deduce

the 32 items on the TST by eliminating items that

fail to load on any factor. After this procedure,

the items were deduced into  items which loaded

into two factors. The two factors are Negative

Scales, and Positive Scales. The factors were

estimated to explain the covariances among the

items. The two factors account for 59.16 per cent

of  the total variance  with confirm  Streiner’s view

point32  that factors should explain at least 50%

of the total variance. Therefore, the TST is a

dimensional scale to assess psychological distress.

Fisher and Corcoran17  suggested that using items

that group together empirically on the basic of

factor analysis will make all subdimensions of a

dimensional measure have good reliability and

validity.

b) Discriminant power

All the TST  items exhibited a reasonable

spread of responses to discriminate between those

with stress disorders  and  normal people. In the

assessment of psychological distress, a primary

indicator of mental health should be discriminated

between the mental disorders from normal

people21. In this study, all of the TST items were

found to be significantly different between the

normal people and  psychiatric patients response

group. Therefore, the 24 items of the TST met the

criteria for  discriminant validity.

Conclusion
The Thai Stress Test (TST) has adequate

reliability, adequate construct validity, and

sufficient discriminant power. The result will be a

more direct and meaningful application of an

instrument to detect  mental health illness in the

Thai community.
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¿“§ºπ«°

·∫∫«—¥§«“¡‡§√’¬¥ ”À√—∫§π‰∑¬

æ—≤π“‚¥¬ º».¥√. ÿ™’√“ ¿—∑√“¬ÿµ«√√µπå ·≈–§≥– ¿“§«‘™“®‘µ‡«™»“ µ√å §≥–·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈

¡À“«‘∑¬“≈—¬¡À‘¥≈

 ß«π ‘∑∏‘Ïµ“¡ æ.√.∫ ≈‘¢ ‘∑∏‘Ï 2543 ºŸâ∑’ËµâÕß°“√¢Õ„™â·∫∫ ”√«®π’È„πß“π«‘®—¬ ‚ª√¥µ‘¥µàÕ¢ÕÕπÿ≠“µ

°“√„™â‰¥â®“°ºŸâ«‘®—¬∑’Ë¿“§«‘™“®‘µ‡«™»“ µ√å  §≥–·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈  ‚∑√. 411-3430

·∫∫«—¥§«“¡‡§√’¬¥ ”À√—∫§π‰∑¬

(Thai Stress Test)

§”∂“¡µàÕ‰ªπ’È ‡ªìπ§«“¡√Ÿâ ÷°∑’Ë∑à“πÕ“®¡’„π™’«‘µª√–®”«—π ́ ÷Ëß·µà≈–∑à“π®–¡’§«“¡√Ÿâ ÷°∑’Ë·µ°µà“ß°—π

¢Õ„Àâ∑à“π‡≈◊Õ°¢âÕ∑’Ëµ√ß°—∫§«“¡√Ÿâ ÷°¢Õß∑à“π∑’Ë‡ªìπÕ¬Ÿà„π¢≥–π’È ‚¥¬°“‡§√◊ËÕßÀ¡“¬ X „π·µà≈–™àÕß∑’Ë

µâÕß°“√

¢âÕ§«“¡ √Ÿâ ÷° √Ÿâ ÷°‡ªìπ ‰¡à‡§¬

∫àÕ¬Ê §√—Èß§√“« √Ÿâ ÷°‡≈¬

1. ∑à“π√Ÿâ ÷°‡Àß“·≈–«â“‡À«à

2. ∑à“π√Ÿâ ÷°‰¡à¡’§«“¡ ÿ¢‡≈¬

3. ∑à“π¡’§«“¡√Ÿâ ÷°‡∫◊ËÕÀπà“¬ ∑âÕ·∑â ‰¡àÕ¬“°∑”Õ–‰√‡≈¬

4. ∑à“π√Ÿâ ÷°°√–«π°√–«“¬‡°◊Õ∫µ≈Õ¥‡«≈“

5. ∑à“π√Ÿâ ÷°°—ß«≈‡°◊Õ∫µ≈Õ¥‡«≈“

6. ∑à“π√Ÿâ ÷°‰¡à ∫“¬„®‚¥¬À“ “‡Àµÿ‰¡à‰¥â

7. ∑à“π√Ÿâ ÷°‰¡à§àÕ¬¡’ ¡“∏‘„π°“√°√–∑” ‘Ëßµà“ß Ê

8. ∑à“π√Ÿâ ÷°‰¡àÕ¬“°∑”„π ‘Ëß∑’Ë‡§¬ π„®∑”‡ªìπª√–®”

9. ∑à“πÕ¬“°®–∂Õ¬Àπ’  ‰¡àÕ¬“°æ∫ª–æŸ¥§ÿ¬°—∫§πÕ◊Ëπ

10. ∑à“π√Ÿâ ÷°À¡¥°”≈—ß„®

11. ∑à“π√Ÿâ ÷° ‘ÈπÀ«—ß

12. ∑à“π√Ÿâ ÷°«à“µπ‡Õß‰¡à¡’§ÿ≥§à“

13. ∑à“π√Ÿâ ÷°¿“§¿Ÿ¡‘„®«à“ ∑à“π‡ªìπ§π‡°àß

14. ∑à“π√Ÿâ ÷°¿“§¿Ÿ¡‘„®«à“ ∑à“π‡ªìπ§π∑’Ë¡’§«“¡ “¡“√∂

15. ∑à“π√Ÿâ ÷°¿“§¿Ÿ¡‘„®«à“∑à“π‰¡à‰¥â¥âÕ¬‰ª°«à“„§√

16. ∑à“π√Ÿâ ÷°æÕ„®°—∫™’«‘µ§«“¡‡ªìπÕ¬Ÿà„π¢≥–π’È
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17. ∑à“π√Ÿâ ÷°«à“ ‘Ëßµà“ß Ê √Õ∫µ—«∑à“π ¬—ß¡’Õ–‰√∫“ßÕ¬à“ß∑’Ë∑”„Àâ

∑à“π¡’§«“¡ π„®‡ªìπæ‘‡»…Õ¬Ÿà

18. ∑à“π√Ÿâ ÷°¬‘π¥’·≈–æ÷ßæÕ„®°—∫°“√∑’Ëµπ‡Õß‰¥â√—∫§«“¡ ”‡√Á®

„π∫“ß ‘Ëß∫“ßÕ¬à“ß

19. ∑à“π√Ÿâ ÷°°√–µ◊Õ√◊Õ√âπ„π°“√°√–∑” ‘Ëßµà“ß Ê

„π™’«‘µª√–®”«—π

20. ∑à“π¬—ß√Ÿâ ÷° πÿ° π“π°—∫°“√æ∫ª–æŸ¥§ÿ¬°—∫§πÕ◊Ëπ∑’ËÕ¬Ÿà

√Õ∫µ—«∑à“π

21. °“√§‘¥·≈–°“√µ—¥ ‘π„®¢Õß∑à“π¬—ß‡ªìπª°µ‘‡À¡◊Õπ°àÕπ

22. ∑à“π√Ÿâ ÷°«à“™’«‘µπ’È¬—ß¡’§«“¡À«—ß

23. ∑à“π√Ÿâ ÷°¡’°”≈—ß„®∑’Ë®–ª√—∫ª√ÿß‡ª≈’Ë¬π·ª≈ßµπ‡Õß„π∑“ß∑’Ë¥’

À√◊Õ°â“«Àπâ“¢÷Èπ

24. ∑à“π√Ÿâ ÷°«à“®‘µ„®¢Õß∑à“π‡ªìπª°µ‘

√«¡§–·ππ¢âÕ 1-12 √«¡§–·ππ¢âÕ 13-24

‰¥â§–·ππÕ¬Ÿà„π√–¥—∫ °“√·ª≈º≈Õ¬Ÿà„π√–¥—∫..........................................................
  ß«π ‘∑∏‘Ïµ“¡æ.√.∫.≈‘¢ ‘∑∏‘Ï 2543
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°“√æ—≤π“·∫∫«—¥§«“¡‡§√’¬¥

„π§π‰∑¬

 ÿ™’√“  ¿—∑√“¬ÿµ«√√µπå  ª√.¥.*

‡∏’¬√™—¬  ß“¡∑‘æ¬å«—≤π“  æ.∫.*

°π°√—µπå   ÿ¢–µÿß§–  «∑.¡.*

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å °“√»÷°…“°“√æ—≤π“·∫∫«—¥§«“¡‡§√’¬¥„π§π‰∑¬ ‡æ◊ËÕ„Àâ‰¥â·∫∫«—¥∑’Ë¡’

ª√– ‘∑∏‘¿“æ„π‡™‘ß§«“¡‡∑’Ë¬ßµ√ß‡™‘ß‚§√ß √â“ß ·≈–Õ”π“®°“√®”·π°

«‘∏’°“√»÷°…“ °≈ÿà¡µ—«Õ¬à“ß·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡ §◊Õ °≈ÿà¡»÷°…“π”√àÕß®”π«π 60 √“¬

·≈–°≈ÿà¡µ—«Õ¬à“ß ”√«®®”π«π 800 √“¬  ‚¥¬°≈ÿà¡µ—«Õ¬à“ß∑—Èß 2 °≈ÿà¡·¬°‡ªìπ°≈ÿà¡§πª°µ‘  °≈ÿà¡

ºŸâªÉ«¬®‘µ‡«™ ‡§√◊ËÕß¡◊Õ«—¥§«“¡‡§√’¬¥∑’Ëæ—≤π“¢÷Èπ √â“ßµ“¡§«“¡À¡“¬¢Õß§«“¡‡§√’¬¥´÷Ëß

ª√–°Õ∫¥â«¬§«“¡√Ÿâ ÷°„π‡™‘ß≈∫·≈–‡™‘ß∫«°

º≈°“√»÷°…“ æ∫«à“·∫∫«—¥∑’Ë∑”°“√æ—≤π“¢÷Èπ¡’§à“Õ”π“®®”·π°√–À«à“ß§πª°µ‘·≈–°≈ÿà¡

ºŸâ¡’ªí≠À“∑“ß®‘µ‡«™Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ .001 ¡’§«“¡µ√ß‡™‘ß‚§√ß √â“ß®”·π°ÕÕ°

‡ªìπ 2 ¥â“π§◊Õ °≈ÿà¡§«“¡√Ÿâ ÷°„π‡™‘ß≈∫ ·≈–°≈ÿà¡§«“¡√Ÿâ ÷°‡™‘ß∫«° §«“¡‡∑’Ë¬ßµ√ß·∫∫·Õ≈ø“

¢Õß·∫∫«—¥∑—Èß©∫—∫‡∑à“°—∫ .84 ‚¥¬¡’§à“§«“¡‡∑’Ë¬ß¥â“π§«“¡√Ÿâ ÷°‡™‘ß≈∫·≈–∫«°‡ªìπ .83 ·≈–

.86 µ“¡≈”¥—∫ §«“¡‡∑’Ë¬ßµ√ß·∫∫·∫àß§√÷Ëß¢Õß·∫∫«—¥∑—Èß©∫—∫‡∑à“°—∫ .88 ‚¥¬¡’§à“§«“¡‡∑’Ë¬ß

¥â“π§«“¡√Ÿâ ÷°‡™‘ß≈∫·≈–∫«°‡ªìπ .85 ·≈– .91 µ“¡≈”¥—∫

 √ÿª ·∫∫«—¥§«“¡‡§√’¬¥∑’Ë∑”°“√æ—≤π“¢÷Èπ¡’ª√– ‘∑∏‘¿“æ§«“¡‡∑’Ë¬ßµ√ß‡™‘ß‚§√ß √â“ß

·≈–Õ”π“®®”·π°„π°“√„™â§âπÀ“ºŸâ∑’Ë¡’ªí≠À“ ÿ¢¿“æ®‘µ„π™ÿ¡™π‰∑¬ «“√ “√ ¡“§¡®‘µ·æ∑¬å

·Ààßª√–‡∑»‰∑¬ 2543;45(3): 237-250.

§” ”§—≠  °“√æ—≤π“  ·∫∫«—¥§«“¡‡§√’¬¥ ”À√—∫§π‰∑¬

*¿“§«‘™“®‘µ‡«™»“ µ√å §≥–·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈  ¡À“«‘∑¬“≈—¬¡À‘¥≈ °√ÿß‡∑æ¡À“π§√ 10700


