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ABSTRACT 
 

We describe the development of a healthy aging survey for older Thai 
adults. Domains of physical, psychological, social and spiritual health were 
identified as relevant based on focus groups of older Thai adults and a 
synthesis of Western and Thai literature on aging. A 4-phase approach was 
employed. First, for each domain, we selected measures that had been used 
in Thailand and/or in other countries, and adapted them for older Thai adults. 
Second, 2 forward translations from English to Thai and 1 back translation 
were conducted. Third, the survey was pretested by using a general 
debriefing pretest and cognitive interviewing. Last, the final scales were 
selected based on factor analysis and psychometric properties assessed in a 
sample of 350 older Thai community-dwelling adults. Factor analysis 
explained 61.8 - 74.5 % of the variance within each domain. The final 
survey consisted of 72 items with 16 scales. Most scales achieved good 
reliability; 13 scales had a Cronbach’s alpha greater than 0.70 (range 0.48 
and 0.93). A 2-week test-retest reliability showed acceptable Pearson 
correlations. The first-generation survey demonstrates good psychometric 
properties and provides the basis for measuring healthy aging in the older 
Thai adult population. The survey may also be applicable to other cultures. 
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INTRODUCTION 
 
Population aging in Thailand is happening faster than in Western developed 

countries. The Thai population aged 60 and older comprised 10.94 % of the whole 
population in 2005, and will represent 15.28 % by 2020 [1]. With increasing age, 1/4 
Thai people aged 60 and older reported disability, 1/5 reported long-term disability, 
1/20 were homebound and 1/100 were bed-bound [2]. 

The most important challenge related to the aging population is to consider how 
to increase the quality and years of healthy life. Therefore, healthy aging is emerging as 
a vital key concept. This concept is primarily concerned with increasing the quantity 
and quality of life of older people and implies a focus on the maintenance of health, 
often through lifestyle choices and preventive measures [3]. Keeping seniors healthy 
and functioning will have a significant economic impact. In addition to reducing long-
term care costs, healthier older adults are more likely to remain productive members of 
society. 

Healthy aging has been described as a lifelong process optimizing opportunities 
for improving and preserving health; physical, social and mental wellness, 
independence, quality of life and successful life-course transitions [4]. Although this 
definition depicts healthy aging in positive terms, most empirical research on aging 
including Thai research has focused on negative aspects such as mortality, morbidity, 
and disability. Descriptive and evaluative research of older people based on biomedical 
models neglects the vast heterogeneity in health status and cannot adequately address 
the concept of healthy aging [5]. However, there is no single existing healthy aging 
measure or instrument that is appropriate for older Thai adults. A standard and 
culturally sensitive instrument that covers diverse domains of healthy aging relevant to 
the Thai population is needed. The subsequent information could be used as the 
scientific basis for systematic assessment and interventions designed to enhance the 
health of older Thai people. 
 
 

CONCEPTUAL FRAMEWORK OF THE THAI HEALTHY AGING SURVEY 
 
Healthy aging is influenced by historical and cultural factors, as well as physical, 

cognitive, psychological, social, spiritual, and economic resources. It is a concept that 
has had a variety of definitions, most of which are from Western culture. Because the 
culture of aging in Thailand likely differs, a conceptual framework is needed that will 
be appropriate to the Thai context. Although we expected that many domains would be 
similar to those from Western cultures, such as physical and social health, we thought 
that psychological/mental health and spiritual health would differ. Clarifying the 
concept of Thai healthy aging is an essential preliminary step towards achieving a 
definition and attributes for survey development. 

The conceptual framework for the Thai healthy aging survey was developed 
from results of focus groups and qualitative studies examining older Thai adults’ 
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perceptions [6] and a synthesis of a Thai and Western literature review examining 
healthy aging. We reviewed MEDLINE and CINAHL databases, and conducted a 
manual review of reference lists. Results of this review suggest that although some 
healthy aging concepts were similar, many definitions and attributes developed in a 
Western context were inappropriate for older Thai adults, where culture, belief, 
environment and religion differ. 

Health has been defined as a complete state of physical, mental, social and 
spiritual well-being [7]. A person achieving “healthy aging” would be an older adult 
who perceives himself/herself as healthy, but not necessarily free from chronic disease 
or disability. He/she is able to improve and preserve his/her physical, social, spiritual, 
and mental health. Health is defined as the balanced interaction between the mind and 
the body as well as between one’s life and environment [8]. In Thai, the word “health” 
means a state of happiness, thus it is more like “wellness” from a Western perspective, 
and Thai people think of health in a holistic manner [9]. They believe that health is a 
reflection of many things such as basic needs, culture, knowledge, family, spirituality, 
economics, and community [10]. 

As the basis for the healthy aging survey, we identified 4 domains of indicators 
of Thai healthy aging: physical health, psychological/mental health, social health, and 
spiritual health [11-17]. An overview of the components of each of these is presented in 
Table 1. 

Physical health was indicated by having good health perceptions and optimal 
changes in health, having good physical functionality and mobility, being satisfied with 
physical activity, having energy (vitality), having good vision and hearing, and not 
falling. Psychological/mental health was indicated by having psychological well-being 
including harmony, interdependence, acceptance, respect, and enjoyment. Having good 
cognitive functioning, no fear of falling, and being satisfied with life are also identified 
as aspects of psychological/mental health. The attributes of social health focus on the 
individual, defined in terms of having social contact and participation, receiving 
assistance in basic needs from family members and others, and having enough money 
for basic needs. Spiritual health was defined in terms of having meaning, peace and 
purpose in life, having faith and belief in self and others, having compassion and 
practicing religious activities. 
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Table 1 Conceptual framework of the Thai healthy aging survey. 
 
 

Indicators of the Thai healthy ager 

Domain 1 Physical health 
Concept 1 Having good health perception 
Concept 2 Having good changes in health 
Concept 3 Having good physical functionality 
Concept 4 Having mobility 
Concept 5 Being satisfied with physical activity 
Concept 6 Having energy (vitality) 
Concept 7 Having good vision and hearing 
Concept 8 Having no falls 

Domain 2 Mental/Psychological health 
Concept 9 - 13 Having psychological well-being including 

harmony, interdependence, respect, acceptance, 
and enjoyment 

Concept 14 Having good cognitive functioning 
Concept 15 Having no fear of falling 
Concept 16 Being satisfied with life 

Domain 3 Social health 
Concept 17 Having visits with friends/relatives and visits to 

home of friends/relatives (social contact) 
Concept 18 Having attendances in groups or clubs (social 

participation) 
Concept 19 Receiving assistance in basic needs from family 

members and others (tangible social support) 
Concept 20 Having enough money for basic needs (financial 

sufficiency) 
Domain 4 Spiritual health 

Concept 21 Having meaning, peace, and purpose in life 
Concept 22 Having faith and belief 
Concept 23 Having compassion 
Concept 24 Practicing religious activities 
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METHODS 
 
Survey Development 

To develop a healthy aging survey to reflect these concepts, we proceeded 
through 4 phases: 1) item selection; 2) translation into the Thai language from English 
versions and back translation into English; 3) pretest of translated survey; and 4) 
psychometric testing. 

Item Selection 
We created the Thai healthy aging survey using 2 methods. For most concepts, 

we identified measures that had been used in Thailand and/or in other countries 
including the U.S. Some of these were thought to be relevant and appropriate and were 
used “as is.” For others, the items needed to be adapted or modified to be appropriate 
for older Thai adults. 

First, physical health, items concerning health perception, perceived change in 
health, physical functioning, mobility, satisfaction with physical activity and vitality 
were selected from both the SF-36 version 2.0 [18-20] and the MOS physical 
functioning measures [21]. Sensory adequacy items were selected from the OECD 
Long-Term Disability Questionnaire [22]. The Thai Fall Risk Assessment Tool was 
used to measure risk of falling [23]. 
 Second, mental/psychological health, the Thai psychological well-being 
instrument [24] was used which measures harmony, interdependence, respect, accepting 
life and enjoyment in life. The Chula Mental test [25] was used to measure cognitive 
functioning, the Falls-Efficacy Scale-International (FES-I) [26] was used to assess fear 
of falling. Satisfaction with life items were selected from the Life Satisfaction Index Z 
(LSI-Z) [27]. 
 Third, social health, social contacts and participation items were selected from 
the Rand Social Health Battery [28], tangible support items were selected from the 
MOS social support survey [29] and financial sufficiency items were selected from a 
study of women’s health and aging [30]. 
 Last, spiritual health, the Functional Assessment of Chronic Illness Therapy-
Spiritual Well-Being Scale (FACIT-Sp version 4) [31] was used, which measures 
meaning, peace, purpose in life, faith and belief. Compassion items were selected from 
the Ironson-Woods SR index [32], and religious items were selected from the private 
religious practice scale [33]. The resulting first draft of this survey included 4 domains, 
127 items with 24 separate hypothesized scales, and 14 possible instruments as shown 
in Appendix 1. 

Item Translation 
In the first draft, some items were already translated or had been developed in 

Thailand. The remaining items were translated into the Thai language with permission. 
The translation process included forward translation and back translation [34]. Two 
forward translations were made of the survey from English to Thai separately. The 2 
translators were bilingual translators who were experienced in the research process and 
whose first language was Thai. Next, the 2 Thai versions were compared by the first 
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author. This identified some ambiguous wording in the original items and discrepancies 
in the translation process. Differences from the original and between the 2 translations 
were resolved through discussion with the 2 translators. 

Back translation was conducted from the resulting Thai version of the survey. A 
bilingual professional translator translated the questionnaire back from Thai to English. 
The 2 English versions were compared for inconsistencies by the first author. If there 
were inconsistencies, the author compared the themes and items and rewrote the items. 
Because the back-translation of the survey indicated the need for minor revisions, some 
items were modified further so that items were easier to understand by older Thai adults. 
Most items did not have major differences in meaning and a few items were modified to 
improve the semantic meaning. 
 Pretest of Translated Survey 

Pretest Design 
The 127-item survey was administered in a pretest with a convenient sample of 

31 older Thai adults who were drawn from a target population in Songkhla province in 
the south of Thailand. Most of them completed all questionnaires by self administration 
and some were by personal interview.  

Pretest Methods 
For each hypothesized scale, we examined the percentage of missing data and 

score distributions including the mean, standard deviation, observed and possible score 
ranges, and percentage at the floor/ceiling. Item analysis was completed to determine 
whether to retain scales and items. Two criteria were used in the decision process: (a) a 
minimum corrected item-total correlation coefficient of 0.30; and (b) a minimum 
Cronbach’s reliability of 0.70 [35]. 

The survey was also pretested by using a general debriefing pretest and 
cognitive interviewing with probe questions [36]. These techniques were designed to 
obtain feedback on question suitability, wording, and comprehension, as well as on 
overall survey design [37]. They help researchers understand how participants interpret 
questionnaire items in order to develop more comprehensible questions and response 
choices. In addition, researchers ask participants to explain problems with particular 
questions and to suggest resolutions to the problems [24,38]. The general debriefing 
pretest comprised 7 open-ended questions about the appropriateness of content, wording, 
format instructions, response scales, such as “Which words were hard to understand?” 
and “Could you tell me in your own words what the question is asking you?”. Cognitive 
interviewing comprised 15 probe questions. For example, participants were asked 
“What does the phrase ‘voluntary groups’ mean to you?”. Also, participants were asked 
to state how they decided on an answer, e.g., “I asked you whether you are a relaxed 
person and are not easily worried, and you answered…, what were you thinking when 
you answered?”. 
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Pretest Results 
According to the criteria noted above, 2 hypothesized scales and 22 items were 

dropped. The mobility scale (1 item) and the sensory adequacy scale (5 items) were 
dropped because the mean score of the mobility scale (4.94 ± 0.36) and the sensory 
adequacy scale (14.42 ± 1.03) were almost at the ceiling of the scales, indicating that 
participants tended to have almost no problems with mobility and sensory deprivation. 
Seven items on the fear of falling scale were deleted because they were less 
conceptually homogeneous than the remaining items. Four items on the satisfaction 
with life scale, 1 item on the social contact scale, 3 items on the meaning, peace and 
purpose in life, and 1 item on the religious practice scales were excluded from these 
scales. One item on the harmony scale and 1 item on the interdependence scale were 
taken out to be part of a new scale named ‘neighborhood’ and the harmony scale and the 
interdependence scale were merged together named ‘family harmony and 
interdependence’. Both new scales met all criteria. 

Participants indicated that some words or phrases were hard to understand such 
as “productive” and “a sense of harmony”. They also sometimes suggested wording 
changes. Items that had a negative term (e.g. “My life lacks meaning”) appeared to be 
particularly confusing to participants. Some similar words were perceived as being 
redundant. They also noted that some questions were too long. Participants did not 
know the answers to some questions such as “I get down in the dumps too often” and 
asked for clarification of some questions. Several participants provided valuable 
suggestions. Some participants commented on the survey layout and noted that some 
response choices were confusing. 

The pretest results showed that most of scales in this survey achieved good 
levels of reliability, with Cronbach’s alpha coefficients between 0.56 and 0.94. The low 
reliabilities (less than 0.7) are tolerable for scales that are in a developmental stage. All 
results were used to revise the survey. The second draft of the survey consisted of 103 
items and 22 hypothesized scales. 

Fielding the Survey 
A cross-sectional study was conducted with 350 participants to test the scaling 

properties of the second draft. After obtaining oral consent, each participant completed 
all questionnaires by self administration and some by personal interview. Two weeks 
later, the survey was administered a second time to 30 convenient participants to enable 
examination of test-retest reliability. 

 
 

PARTICIPANTS AND SETTINGS 
 
The population of this study consisted of Thai people aged 55 years and older 

living in southern Thailand. Three hundred and fifty participants were randomly 
selected from 8 districts for psychometric testing. Sample size was based on a 
recommendation of at least 300 for a factor analysis [39]. Inclusion criteria were as 
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follows: 1) aged 55 years and older; 2) understands Thai language; and 3) willing to 
participate in this survey. 
 
 

METHODS OF ANALYSIS 
 
Before conducting the factor analysis, the Kaiser-Meyer-Olkin (KMO) measure 

of sampling adequacy and Bartlett’s Test were conducted to evaluate whether the 
sample was large enough to perform a satisfactory factor analysis. KMO values greater 
than 0.5 indicates that the sample size is adequate for factor analysis and Bartlett’s tests 
were significant (p < 0.05) indicates that all variables were uncorrelated. 

For scales that were confirmed through factor analysis, we conducted internal 
consistency reliability analysis and test-retest reliability. Internal consistency was 
assessed with Cronbach’s alpha formula and item analysis [40]. Item analysis was also 
completed and 2 criteria were used: a minimum corrected item-total correlation 
coefficient of 0.30; and a minimum Cronbach’s reliability of 0.70 [41]. Two-week test-
retest reliability was calculated using Time 1 and Time 2 data with Pearson’s product 
correlation. The Statistical Package for the Social Sciences (SPSS) version 15 was used 
for all analyses. 

 
 

RESULTS 
 
There was no missing data and no particular response patterns were observed in 

the data. Among the 350 participants, the mean age was 70.37 (± 7.82) years, ranging 
from 55 - 96. Most of them were female (62.9 %) and 217 (62 %) were married. They 
were fairly well educated; over half of them had a primary school education (73.4 %) 
which is the highest grade completed by the majority of older Thai people [23]. Most 
participants had financial problems sometimes (54.9 %). Over half (68 %) of the 
participants reported living with a spouse and children. 

The KMO was between 0.78 - 0.84, indicating that the sample was large enough 
to perform a satisfactory factor analysis and that the sample size was sufficient for 
psychometric testing of a 103-item scale. 

Physical health  
Physical health consisted of 19 items, a PCA revealed 4 factors with an 

eigenvalue higher than 1 (Table 2). The factor loadings were all above 0.40, and ranged 
from 0.54 to 0.86. The first factor was defined by all 10 physical functioning items. The 
second factor was defined by all 5 health perception items. The third and fourth factors 
were defined by 2 fatigue items and 2 energy items. The 4 factors together explained 
63.39 % of the variance. 
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Table 2 Final factor analysis of 19 physical health items (n = 350). 
 

Item* Physical 
functioning 

Health 
perceptions Fatigue Energy 

3h. Walking 4-5 electrical stilts 0.801    
3g. Walking a kilometer 0.789    
3i.  Walking to the neighbor’s home 0.776    
3f.  Bending, kneeling or stooping 0.707    
3b. Moderate activities such as moving a 

table, cleaning the house 0.681    

3a. Vigorous activities such as running, 
lifting heavy objects, participating in 
strenuous sports 

0.648    

3c. Lifting or carrying groceries 0.644    
3d. Climbing several flights of stairs 0.644    
3e. Climbing one flight of stairs 0.590  0.480  
3j.  Bathing or dressing  0.536    
2c. I expect my health to get worse  0.731   
2a. I seem to get sick a little easier than 

other people  0.715   

1.   In general, would you say your health 
is (excellent, very good, good, fair, 
poor) 

 0.694   

2d. My health is excellent  0.679   
2b. I am as healthy as anybody I know  0.592   
4c. Did you feel worn out?   0.859  
4d. Did you feel tired?   0.813  
4a. Did you feel full of pep?    0.854 
4b. Did you have a lot of energy?    0.844 

 
Note:   * Paraphrased 

 
 
Although energy and fatigue items split into 2 factors, we combined these into 1 

scale for conceptual meaningfulness, because this vitality scale is part of the standard 
SF-36 version 2.0. The scales of health perceptions, physical functioning, and vitality 
were thus adopted without modification. 

Table 6 summarizes all final scales. For the physical health scales, Cronbach’s 
alpha coefficients and the corrected item-total correlations exceeded the standard 
criteria, except the vitality scale. The means for all 3 physical health scales were just 
above the possible scale midpoint, indicating a nearly normal distribution for all scales. 
The correlations between the physical health scales ranged from 0.35 - 0.39 (p < 0.01), 
demonstrating that they were moderately interrelated. The 2-week test-retest reliability 
(n = 30) using Pearson correlation ranged from 0.22 - 0.48; only 1 of the 3 was > 0.40, 
indicating somewhat low test-retest reliability. 
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Table 3 Final factor analysis of 23 mental/psychological health items (n = 350). 
 

Item* Fear of 
falling Respect Enjoy-

ment 

Satisfac-
tion with 

life 

Accept-
ing life 

Satisfac-
tion with 

life 
6g. Walking on an uneven surface 0.861      
6f.  Going to a place with crowds 0.851      
6c. Going up or down stairs 0.847      
6d. Walking around outside 0.841      
6h. Walking up or down a slope 0.837      
6b. Going to the store 0.818      
6i.  Going out to a social event 0.799      
6e. Walking on a slippery surface 0.781      
6a. Cleaning the house 0.555      
5b. Younger people talk and 

behave politely toward you  0.883     

5c. Younger people treat you with 
respect  0.876     

5a. Younger people obey you  0.861     
5h. You laugh easily   0.892    
5g. You have a good sense of 

humor   0.882    

5i. You have a good time with 
other people   0.632    

7a. I am just as happy as when I 
was younger    0.820   

7b. These are the best years of my 
life    0.717   

7e. I’ve gotten pretty much what I 
expected out of life    0.680   

5e. When you have small 
problems, you can let go of 
your worries 

    0.865  

5d. You are a relaxed person and 
are not easily worried  0.429   0.656  

5f. When something bad happens 
to you, you can accept it     0.655  

7d. I didn’t get most of the 
important things I wanted      0.826 

7c. I have made plans for the 
future      0.727 

 
Note:   * Paraphrased 
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Psychological/Mental Health 
Psychological/mental health consisted of 23 items; a PCA revealed 6 factors 

with factor loadings ranging from 0.55 - 0.89 (Table 3). The first factor was defined by 
strong loadings of all 9 fear of falling items. The second, third and fifth factors were 
defined by respect, enjoyment, and accepting life items, respectively. The satisfaction 
with life items split across the fourth and 6 factors, the 6 factors together explained 70.5 
% of the variance. The correlation among the factors ranged from −0.12 to 0.44. 

Although the satisfaction with life scale was split into 2 factors, we combined 
these into 1 scale for conceptual meaningfulness and because this scale was selected 
from the Life Satisfaction Index Z (LSI-Z) [42]. 

As shown in Table 6, Cronbach’s alpha coefficients and the corrected item-total 
correlations of scales in psychological/mental health exceeded the standard criteria, 
except the satisfaction with life scale. The means of the respect scale, the acceptance 
scale, and the enjoyment scale were all near the high side of these ranges, suggesting 
that participants tended to report a high level of all of these. The fear of falling scale 
mean score (20.97 ± 7.72) was below the midpoint of the observed scale indicating that 
participants tended not to have a great fear of falling. The mean of the satisfaction with 
life scale (17.17 ± 2.59) was at the midpoint. The correlations between the scales in 
psychological/mental health ranged from −0.12 to 0.44 (p < 0.01), indicating that these 
are somewhat independent. The test-retest reliability of each scale using Pearson 
correlation ranged from 0.15 to 0.95; 4 of the 6 coefficients were > 0.40 indicating 
moderate reliability. 

Social Health 
Social health consisted of 14 items; a PCA revealed 4 factors with factor 

loadings ranging 0.61 to 0.93 (Table 4). The 4 factors together explained 74.47 % of the 
variance. The correlations among the factors ranged from −0.01 to 0.29. As seen in 
Table 6, Cronbach’s alpha coefficients and the corrected item-total correlations of 
scales in social health exceed the criteria. The mean of the harmony and 
interdependence in family and neighborhood scale (20.73 ± 2.10) indicated that 
participants tended to report high levels of harmony and interdependence in family and 
neighborhood. The means of the social contact scale and the tangible social support 
scale were near the high side of the possible scales suggesting that participants had a 
high level of social contact and tangible social support. The mean of the financial 
sufficiency scale (10.85 ± 2.01) was above the midpoint indicating that participants 
tended to have financial sufficiency. The correlations between the scales in social health 
ranged from −0.01 to 0.29, suggested that they were independent. The test-retest 
reliability of each scale using Pearson correlation ranged from 0.21 to 0.98; 2 of the 3 
were > 0.40, indicating moderate test-retest reliability. 
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Table 4 Final factor analysis of 14 social health items (n = 350). 
 

Item* 

Harmony and 
interdependence 

in family and 
neighborhood 

Financial 
sufficiency 

Tangible 
social 

support 

Social 
participation 

8b. In your family, people can 
depend on each other for help 0.855    

8c. People in your family take care 
of you 0.829    

8a. Members of your family, care 
about each other 0.824    

8e.  People in your neighborhood 
depend on each other 0.786    

8d.  In your neighborhood, people 
are friendly to each other 0.781    

11b. Have enough money to meet 
       daily needs  0.900   

11a. Have enough money for food  0.898   
11c. Have enough money for 
        medical care  0.829   

12. How do your finances usually 
       work out at the end of the 

            month? 
 0.619   

10b. Someone to take you to the  
doctor if you needed it   0.929  

10c. Someone to prepare your meals  
        if you were unable to do it 
        yourself 

  0.896  

10a. Someone to help you if you  
        were confined to bed   0.870  

9b.  Visited with friends at their 
        homes     0.904 

9a.   Had friends over to home     0.868 
 
Note:   * Paraphrased 

 
 
Spiritual Health  
Spiritual health consisted of 16 items; a PCA revealed 4 factors with factor 

loadings ranging from 0.60 to 0.87 (Table 5). The 4 factors together explained 61.76 % 
of the variance. As shown in Table 6, Cronbach’s alpha coefficients and the corrected 
item-total correlations of scales in spiritual health exceeded standard criteria, except 
meaning, peace and purpose in life. The mean of the meaning, peace, and purpose in life 
scale (11.79 ± 0.88) was slightly above the midpoint suggesting that participants tended 
to report a moderately high level of meaning, peace, and purpose in life with the items 

L  THIAMWONG et al 



 179

in this scale. The faith and belief scale and the compassion scale means were both well 
above the midpoints indicating that participants tended to have fairly high levels of faith 
and spiritual belief and compassion. The religious practice scale mean score (14.93 ± 
5.64) was at the midpoint of the possible scale (4 to 24), indicating a normal distribution. 
The correlations between the scales in spiritual health range from −0.03 to 0.43, 
suggesting that these scales were fairly independent. The test-retest reliability of each 
scale using Pearson correlation ranged from 0.12 to 0.48; 2 of the 4 scales coefficients 
were > 0.40. 

 
 

Table 5 Final factor analysis of 16 spiritual health items (n = 350). 
 

Item* Compassion Religious 
practice 

Faith and 
spiritual 

belief 

Meaning, 
peace, purpose 

in life 
14c. I have responsibility to help others 0.751    
14d. My beliefs increase my acceptance and  
        tolerance of others 0.734    

14e. I feel I am concerned to all humanity 0.702    
14a. My beliefs teach me to help other 
        people who are in need 0.668    

14b. My beliefs help me feel 
        compassion/love/respect for others 0.664    

15b. How often do you take to meditate?  0.867   
15d. How often do you make merit?  0.824   
15c. How often do you watch or listen to  
        religious programs on TV or radio?  0.791   

15a. How often do you pray privately in 
        places other than at church or 
        synagogue? 

 0.727   

13f. My illness has strengthened my faith or 
        spiritual beliefs   0.793  

13g. I know that whatever happens with my  
        illness, things will be okay   0.776  

13e. I find strength in my faith or spiritual 
        beliefs   0.723 0.423 

13d. I find comfort in my faith or spiritual 
        beliefs   0.680 0.435 

13a. My life has been extremely productive    0.644 
13b. I feel a sense of purpose in my life    0.643 
13c. I am able to reach down deep into 
        myself for comfort    0.604 

 
Note:   * Paraphrased 
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The correlations between the 16 final scales ranged from −0.48 to 0.69. The 
strongest correlation was the respect scale and the harmony and interdependence in 
family and neighborhood scale (Table 7). 

 
 

DISCUSSION 
  

This study reported the development of the Thai healthy aging survey. Many of 
the selected scales were developed and had been used successfully in older adults in 
other studies. In this field test among community-dwelling older adults, this survey 
demonstrated promise as a tool for measuring healthy aging specific to older Thai adults. 
Most of the scales in the survey had adequate internal consistency reliability. The 
survey required on average less than 25 min to administer and there was no item-level 
missing data. The final decisions regarding which items were to be retained were based 
both on empirical data of how the items performed in the item-level statistics [40] and 
on theoretical conceptualization. 

Although health is a universal concept and we expected that most of the domains 
would be similar between Thai and Western perspectives, the results suggest that the 
domains of psychological/mental health, social health and spiritual health from a Thai 
perspective are different. Since Thailand has never been occupied by a Western power, 
then the views and values of Thai people may be little influenced by Western thought 
[43]. In addition, culture, belief, environment and religion are also different. 

Social health from a Thai perspective is different from a Western perspective 
because the self is viewed as interdependent, and people are mutually responsible for 
one other. In contrast, the Western concept considers self as autonomous and 
independent [24]. Measurement of social health was focused on the individual both in 
subjective and objective constructs. In the Thai perspective, spiritual health may be 
viewed to be the ability to attain harmonious living with the universe by following the 
Dharma path that promotes a good relationship between oneself and others [16], and 
leads to peace, happiness, and ultimate salvation. 

We retained the scales of vitality, satisfaction with life, and meaning, peace and 
purpose in life because they were important elements of the Thai healthy aging concept 
[14]. Researchers planning on using this survey should be aware that these 3 scales had 
somewhat low reliability. 

There are 2 limitations of this study. First, the survey was done in the older Thai 
adults recruited from only 1 province in Thailand. Following refinement of the survey it 
is planned to conduct a study of a large sample of older Thai adults from various 
regions. Second, the concurrent validity was not examined in this study and should be 
conducted in future investigations. 

Although the Thai healthy aging survey should be useful to measure health in 
older Thai people, a shorter version could be developed. This study provides the basis 
for measuring health, which covers 4 broad domains, in older Thai community-dwelling 
adults. The survey can help health care providers to acquire information that should be 
beneficial in terms of screening and creating a greater understanding of healthy aging. 
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Table 6 Psychometric properties of the Thai healthy aging survey (n = 350). 
 

Scale number 
of items Mean SD Observed 

range 
Possible 

range 
% at 
floor 

% at 
ceiling Skewness Range of 

ITC 
Cronbach’s

alpha 
2 week 

test-retest 

        statistics SE   (n = 30) 
Domain 1. Physical health             
1.  Health perception 5 15.73 2.98 6 - 25 5 - 25 0 0.3 −0.43 0.13 0.54 - 0.57 .78 .48 
2.  Physical functioning 10 21.61 4.93 10 - 30 10 - 30 2.3 4.0 −0.34 0.13 0.52 - 0.75 .89 .22 
3.  Vitality 4 12.85 2.27 6 - 19 4 - 20 0 0 −0.12 0.13 0.22 - 0.45 .57 .24 
             
Domain 2. Mental/ Psychological 
health 

            

4.  Respect 3 12.34 1.43 6 - 15 3 - 15 0 14.3 −0.09 0.13 0.77 - 0.80 .89 .27 
5.  Accepting life 3 11.89 1.30 6 - 15 3 - 15 0 3.1 −0.59 0.13 0.48 - 0.75 .75 .15 
6.  Enjoyment in life 3 11.67 1.39 6 - 15 3 - 15 0 3.7 −0.98 0.13 0.42 - 0.79 .80 .95 
7.  Fear of falling 9 20.97 7.72 9 - 44 9 - 45 3.4 0 0.62 0.13 0.53 - 0.81 .93 .66 
8.  Satisfaction with life 5 17.17 2.59 9 - 24 5 - 25 0 0 −0.30 0.13 0.29 - 0.46 .65 .81 
9.  Harmony and 
     interdependence in 
     family and neighborhood 

5 20.73 2.10 5 - 25 5 - 25 0 9.1 −0.18 0.13 0.65 - 0.78 .86 .53 

             
Domain 3. Social health             
10. Social contact 2 8.12 2.76 2 - 12 2 - 12 1.7 14.6 −0.24 0.13 0.63 .77 .98 
11. Tangible social support 3 12.21 2.26 3 - 15 3 - 15 0.6 15.4 −1.52 0.13 0.78 - 0.83 .90 .21 
12. Financial sufficiency 4 10.85 2.01 4 - 15 4 - 15 2.0 5.4 −0.75 0.13 0.45 - 0.79 .84 .59 
             
Domain 4. Spiritual health             
13. Meaning, peace and 
      purpose in life 

3 11.79 0.88 9 - 15 3 - 15 0 0.9 −0.76 0.13 0.25 - 0.34 .48 .48 

14. Faith and spiritual 
      belief 

4 15.70 1.66 8 - 20 4 - 20 0 3.1 −0.29 0.13 0.58 - 0.70 .82 .12 

15. Compassion 5 19.02 2.22 10 - 25 5 - 25 0 0.9 −0.93 0.13 0.51 - 0.64 .79 .46 
16. Religious practice 4 14.93 5.64 4 - 24 4 - 24 1.4 3.1 −0.68 0.13 0.52 - 0.76 .82 .33 
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Table 7 Correlations among Thai healthy aging survey scales. 
 

Physical health  Psychological/Mental health  Social health 
 

Spiritual health Scale 1 2 3  4 5 6 7 8  9 10 11 12 
 

13 14 15 16 
1.  Health perception      -              

 

    
2.  Physical functionality     .39**      -             

 

    
3.  Vitality     .37**     .35**      -            

 

    
               

 

    
4.  Respect     .30**     .09 −0.01       -          

 

    
5.  Accepting life     .28**     .21**     .21**      .44**      -         

 

    
6.  Enjoyment in life     .16**     .03     .18**      .15**     .43**      -        

 

    
7.  Fear of falling −0.31** −0.48** −0.29**  −0.14** −0.24** −0.10      -       

 

    
8.  Satisfaction with life     .25**     .08     .26**      .21**     .27**     .23** −0.12      -      

 

    
               

 

    
9.  Harmony and 
     interdependence  

    .28**     .07 −0.02      .69**     .48**     .20** −0.10     .13**   -    
 

    

10. Social contact     .17**     .19**     .16**      .16**     .12*     .12* −0.11*     .15**  .18**      -   
 

    
11. Tangible social 
      support 

    .15**     .12**     .00      .29**     .16**     .12**     .07     .13**  .29**     .20*  -  
 

    

12. Financial sufficiency     .20**     .12*     .20**      .16**     .11*     .09 −0.12*     .06  .19** −0.01 .13*  - 
 

    
               

 

    
13. Meaning, peace and 
      purpose in life 

    .27**     .14*     .29**      .16**     .28**     .17** −0.01     .38**  .34**     .19** .11* .23**
 

 -    

14. Faith and spiritual  
      belief 

    .06 −0.03     .22*      .10     .20**     .23**     .05     .36**  .11 −0.09 .20** .13* 
 

.43**      -   

15. Compassion     .10     .01     .16**      .11*     .21**     .26**     .16**     .45**  .11**     .09 .19** .11* 
 

.38**     .51**  -  
16. Religious practice     .15**     .14**     .10      .02 −0.01 −0.00     .04 −0.09  .06     .56** .01 .02 

 

.09 −0.03 .06 - 
 
Note: Pearson product-moment coefficients, **p < 0.01, *p < 0.05
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APPENDIX 1 
 

Hypothesized scales and instruments selected for the initial Thai healthy aging survey. 
 

Domain Hypothesized Scales Possible Instrument Modifications Number 
of Items

Thai 
Version Comment 

Health perception SF -36 version 2.0  (Ware et al, 2000) - 5 Yes - 
Change in health SF -36 version 2.0 (Ware et al, 2000) - 1 Yes Dropped all items 

SF-36 version 2.0 (Ware et al, 2000) - 10 Yes - Physical Functionality 
MOS Physical Functioning Chapter (Stewart, 1992) - 2 No Dropped all items 

Vitality SF-36 version 2.0 (Vitality) (Ware et al, 2000)  - 4 Yes - 
Mobility MOS Physical Functioning Chapter (Stewart, 1992) - 1 No Dropped all items 
Satisfaction with PA MOS Physical Functioning Chapter (Stewart, 1992) - 1 No Dropped all items 
Sensory adequacy The OECD Long-Term Disability Questionnaire (McWhinnie, 1981) Selected  

5 of 16 items 5 No Dropped all items 

Physical 
health 

Risk to falls Thai Fall Risk Assessment Tool (Thai FRAT) (Thiamwong et al, 2001) New tool 6 Yes Dropped all items 
Harmony New tool 3 Yes 
Interdependence New tool 3 Yes 

Merged items and 
dropped 1 item 

Respect New tool 3 Yes - 
Accepting life New tool 3 Yes - 
Enjoyment in life 

Measuring psychological well-being: insights from Thai elders (Ingersoll-
Dayton et al, 2004) 

New tool 3 Yes - 
Cognitive functioning Chula Mental Test (Jitapunkul et al, 1996) - 13 Yes Dropped all items 
Fear of falling The Falls-Efficacy Scale-International (FES-I) (Yardley et al, 2005) - 16 No Dropped 8 items 

Mental 
health  

Satisfaction with life The Life satisfaction Index Z (LSI-Z) (Wood et al, 1969) - 13 No Dropped 8 items 
Social contact The Rand Social Health Battery (Donald & Ware, 1984) - 3 No Dropped 1 item 
Social participation The Rand Social Health Battery (Donald & Ware, 1984) 2 No Dropped 2 items 
Tangible social support The MOS Social Support Survey (Sherbourne & Stewart, 1991) 

 Selected  
 4 of 20 items 4 No Dropped 1 item 

Social 
health 

Financial sufficiency Questions from a study of women’s health and aging (Klesges et al, 2001) Survey  
questionnaires 4 No 

Added 1 item after 
pretest and 
dropped 1 item 

Meaning, peace, 
purpose in life  

The functional Assessment of Chronic Illness Therapy- Spiritual Well-
Being Scale (FACIT-Sp Version 4) (Peterman et al, 2002) 

- 8 No Dropped 5 items 

Faith, belief - 4 No - 

Compassion 

The Ironson-Woods SR index (Ironson et al, 2002) 
 
The Ironson-Woods SR index (Ironson et al, 2002) 5 of 25 items 5 No - 

Spiritual 
health 

Religious practice Private religious practice (Levin, 1999) - 5 No Dropped 1 item 
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APPENDIX 2 
 

Scales and final items sources for the final Thai healthy aging survey. 
 

Domain Scale Selected Instrument number 
of Items 

Health perception SF -36 version 2.0  (Ware et al, 2000) 5 
Physical Functioning SF-36 version 2.0 (Ware et al, 2000) 10 

Physical 
health 

Vitality SF-36 version 2.0 (Ware et al, 2000) 4 
Respect 3 
Accepting life 3 
Enjoyment in life 

Modified from Measuring psychological well-being: insights from Thai elders (Ingersoll-Dayton et al, 2004)
Modified from Measuring psychological well-being: insights from Thai elders (Ingersoll-Dayton et al, 2004)
Modified from Measuring psychological well-being: insights from Thai elders (Ingersoll-Dayton et al, 2004) 3 

Fear of falling Modified from The Falls-Efficacy Scale-International (FES-I) (Yardley et al, 2005) 9 

Mental 
health 

Satisfaction with life Modified from The Life satisfaction Index Z (LSI-Z) (Wood et al, 1969) 5 
Harmony and 
interdependence in family 
and neighborhood 

Modified from Measuring psychological well-being: insights from Thai elders (Ingersoll-Dayton et al, 2004)
5 

Social contact Modified from The Rand Social Health Battery (Donald & Ware, 1984) 2 
Tangible social support Modified from The MOS Social Support Survey  (Sherbourne & Stewart, 1991) 3 

Social 
health 

Financial sufficiency Questions from a study of women’s health and aging (Klesges et al, 2001) 4 
Meaning, peace, and 
purpose in life              

Modified from The functional Assessment of Chronic Illness Therapy- Spiritual Well-Being Scale      
(FACIT-Sp Version 4) (Peterman et al, 2002) 3 

Faith and spiritual belief Modified from The functional Assessment of Chronic Illness Therapy- Spiritual  Well-Being Scale  
(FACIT-Sp Version 4) (Peterman et al, 2002) 4 

Compassion Modified from The Ironson-Woods SR index (Ironson et al, 2002) 5 

Spiritual 
health 
 

Religious practice Modified from Private religious practice (Levin, 1999) 4 
Total 16 scales 11 selected instruments 72  

 
 
 
 

L
  T

H
IA

M
W

O
N

G
 et al 

184 



 185

REFERENCES 
 
[1]  National Statistical Office. Statistics of Thailand. Office of the Prime Minister, 

Bangkok. 2005, p. 5-7. 
[2]  S Jitapunkul, C Kunnausont, P Suriyawongpaisal and S Ebrahim. Disability-free 

life expectancy of elderly people in a population undergoing demographic and 
epidemiologic transition. Age. Ageing. 2003; 32, 401-5. 

[3]  World Health Organization. Active Ageing: A policy framework. Geneva, 
Switzerland. 2002, p. 12-8. 

[4]  Health Canada. Workshop on Healthy Aging 2001, Available at: http://www.hc-
sc.gc.ca/seniors-aines/pubs/healthy_aging/intro_e.htm, accessed January 2006. 

[5]  NM Peel, HP Bartlett and RJ McClure. Healthy aging: How is it defined and 
measured? Austra. J. Ageing. 2004; 23, 115-9. 

[6] L Thiamwong, W Maneesriwongkul, P Malathum, S Jitapunkul, T 
Vorapongsathorn and A Stewart. Development and psychometric testing of the 
healthy aging instrument. Thai J. Nurs. Res. 2008; 4, 285-96. 

[7]  P Vasi. Health as human idealism. Pimdee, Bangkok, 2000, p. 5-7. 
[8]  S Sermsri. Socio-cultural perspectives in health. Sam Charoen Panich, Bangkok, 

1999, p. 82-5. 
[9]  AT Kirsch. Complexity in the Thai religious system: An interpretation. J. Asian 

Studies. 1977; 36, 241-66. 
[10]  S Siwaluk. Health, Available at: http://www.siwaluk.com, accessed January 2006. 
[11]  B Ingersoll-Dayton, C Saengteinchai, J Kespichayawattana and Y Aungsuroch. 

Psychological well-being Asian style: The perspective of Thai elders. J. Cross-
Cultural Gerontol. 2001; 16, 283-302. 

[12]  R Rittirat, U Boonyasopun and W Suttharangsee. Folk care for promoting health 
of the elderly in a community, Nakhon Sri Thammarat. Thai J. Nurs. Council. 
2005; 20, 30-43. 

[13]  P Vasi. Psychological well-being/spiritual well being. Mor. Chaw. Ban. 2001; 22, 
11-6. 

[14]  T Tongprateep. The essential elements of spirituality among rural Thai elders. J. 
Adv. Nurs. 2000; 31, 197-203. 

[15]  L Jamjan, V Maliwan, Y Sirapo-ngam and L Pothiban. Self-image of aging: A 
method for health promotion. Nurs. Health Sci. 2002; 4, A6. 

[16]  W Kunsongkeit, P Suchaxaya, S Panuthai and H Sethabouppha. Spiritual health of 
Thai people. Thai J. Nurs. Res. 2004; 8, 64-81. 

[17]  M Ponpaipan. 2001, Factors associated with successful aging on the holistic health 
of Thai elderly. M.Sc. Thesis. Mahidol University, Bangkok, Thailand. 

[18]  JE Ware, M Kosinski and B Gandek. SF-36® health survey: Manual and 
interpretation guide. RI: QualityMetric Incorporated, Lincoln, 2000, p. 145-57. 

[19]  K Jirarattanaphochai, S Jung, C Sumannanont and S Saengnipanthkul. Reliability 
of the medical outcomes study short-form survey version 2.0 (Thai version) for the 
evaluation of low back pain patients. J. Med. Assoc. Thai. 2005; 88, 1355-61. 

HEALTHY AGING IN THAI SOCIETY 



 186 

[20]  J Suwanno. 2007, A model of health status of patients with heart failure, Ph.D.  
Dissertation, Prince of Songkhla University, Songkhla, Thailand. 

[21] AL Stewart and CJ Kamberg. Physical Functioning Measures. In: A Stewart and J 
Ware (eds.). Measuring Functioning and Well-being: The Medical Outcomes 
Study Approach. NC: Duke University Press, Durham, 1992, p. 86-101. 

[22]  JR McWhinnie. Disability assessment in population surveys: results of the OECD 
common development effort. Rev. Epidemiol. Sante. Publique. 1981; 29, 413-9. 

[23]  L Thiamwong, S Jitapunkul and J Panyacheewin. Evaluation of the Thai fall-risk 
assessment tool (Thai FRAT) for predicting falls in the Thai community-dwelling 
elderly. Thai J. Gerontol. Geriatr. Med. 2004; 5, 14-24. 

[24]  B Ingersoll-Dayton, C Saengteinchai, J Kespichayawattana and Y Aungsuroch. 
Measuring psychological well-being: Insights from Thai elders. Gerontologist 
2004; 44, 596-604. 

[25]  S Jitapunkul, C Lailert, P Worakul, A Srikiatkhachorn and S Ebrahim. Chula 
mental test: A screening test for elderly people in less developed countries. Inter. J. 
Geriatric. Psychiatry. 1996; 11, 715-20. 

[26]  L Yardley, N Beyer, K Hauer, G Kempen, C Piot-Ziegler and C Todd. 
Development and initial validation of the Falls Efficacy Scale-International (FES-
I). Age. Ageing. 2005; 34, 614-9. 

[27]  V Wood, ML Wylie and B Sheafor. An analysis of a short self-report measure of 
life satisfaction: correlation with rater judgments. J. Gerontol. 1969; 24, 465-9. 

[28]  CA Donald, JE Ware, RH Brook. The measurement of social support. Res. 
Commun. Ment. Health. 1984; 4, 334-5. 

[29]  CD Sherbourne and AL Stewart. The MOS social support survey. Soc. Sci. Med. 
1991; 32, 705-14. 

[30]  L Klesges, M Pahor, RI Shorr, JY Wan, JD Williamson and JM Guralnik. 
Financial difficulty in acquiring food among elderly disabled women: results from 
the women’s health and aging study. Am. J. Public Health 2001; 91, 68-75. 

[31]  AH Peterman, G Fitchett, MJ Brady, LH Pharm and D Cella. Measuring spiritual 
well-being in people with cancer: The Functional Assessment of Chronic Illness 
Therapy-Spiritual Well-Being Scale (FACIT-Sp). Ann. Behav. Med. 2002; 24, 49-
58. 

[32]  G Ironson, GF Solomon, EG Balbib, C O'Cleirigh, A George, M Kumar, D Larson 
and TE Woods. The Ironson-Woods Spirituality/Religiousness Index is associated 
with long survival, health behaviors, less distress, and low Cortisol in people with 
HIV/AIDS. Ann. Behav. Med. 2002; 24, 34-48. 

[33]  J Levin. Private Religious Practice. In: JE Fetzer (ed.). Multidimensional 
Measurement of Religiousness/Spirituality for use in Health Research. The 
National Institute on Aging and the U.S. Department of Health and Human Service, 
1999, p. 39-86. 

[34]  R Brislin. Back-translation for cross-cultural research. J. Cross-Cultural Psychol. 
1970; 1, 185-216. 

L  THIAMWONG et al 



 187

[35]  JC Nunnally and IH Bernstein. Psychometric Theory. 3rd ed. McGraw-Hill, New 
York, 1994, p. 98-9. 

[36]  D Collins. Pretesting survey instruments: An overview of cognitive methods. 
Qual. Life. Res. 2003; 12, 229-38. 

[37]  GB Willis, S Schechter and K Whitaker. A Comparison of Cognitive Interviewing, 
Expert Review and Behavior Coding: What do they tell us? In: Proceedings of the 
Survey Research Methods Section, American Statistical Association. Available at: 
http://www.amstat.org/sections/srms/proceedings/papers/1999_006.pdf, accessed 
December 2004. 

[38] S Sudman, NM Bradbun and N Schwartz. Thinking about answers: The 
application of cognitive processed to survey methodology. Jossey Bass, San 
Francisco, 1996, p. 55-8. 

[39] BG Tabachnick and LS Fidell. Using Multivariate Statistics. 3rd ed. Harper Collins 
College Publishers, New York, 1996, p. 158-9. 

[40]  OL Strickland. Deleting items during instrument development-some caveats. J. 
Nurs. Meas. 2000; 8, 103-4. 

[41]  SF Jacobson. Evaluating Instruments for Use in Clinical Nursing Research. In: M 
Frank-Stromberg and SJ Olsen (eds.). Instruments for Clinical Health Care 
Research. Boston: Jones and Bartlett Publishers, Boston, 1997, p. 3-18. 

[42] BL Neugarten, RJ Harvighurst and SS Tobin. The measurement of life satisfaction. 
J. Gerontol. 1991; 16, 134-43. 

[43]  JR Weisz. Culture and the Development of Child Psychotherapy: Lessons from 
Thailand. In: D Cicchetti (ed.). The Emergency of a Discipline: Rochester 
Symposium on Development Psychopathology. NJ: Erlbaum, Hillsdale, 1989, p. 
89-117. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HEALTHY AGING IN THAI SOCIETY 



 188 

บทคัดยอ 
 

ลัดดา เถียมวงศ1
 
 แอนนิตา สจวต2 และ จารุณี วาระหัส3 

การพัฒนาและทดสอบความตรงความเที่ยงของแบบสํารวจการสูงวัยอยางมีสุขสําหรับผูสูงอายุไทย 
 
 ในการพัฒนาแบบสํารวจการสูงวัยอยางมีสุขสําหรับผูสูงอายุไทย ประกอบดวยสี่องคประกอบ ไดแก 
สุขภาพกาย สุขภาพจิต สุขภาพสังคม และสุขภาพจิตวิญญาณซึ่งไดจากการสนทนากลุมในผูสูงอายุไทยรวมกับการ
สงเคราะหงานวิจัยทั้งในประเทศไทยและประเทศตะวันตก การพัฒนามีสี่ขั้นตอนไดแก 1) คัดเลือกเครื่องมือที่ใชอยู
ทั้งในประเทศและตางประเทศและนําไปปรับใหเหมาะสมกับผูสูงอายุ 2) แปลจากภาษาอังกฤษเปนภาษาไทยโดยผู
แปลสองทาน และแปลกลับจากภาษาไทยเปนภาษาอังกฤษโดยผูแปลหนึ่งทาน 3) ทดสอบนํารองโดยการสัมภาษณ
และซักถามความเขาใจในขอคําถาม และ 4) ทดสอบคุณสมบัติและวิเคราะหปจจัยโดยเก็บขอมูลจากผูสูงอายุไทยที่
อาศัยอยูในชุมชนจํานวน 350 คน ผลการวิเคราะหปจจัยพบวาแตละองคประกอบอธิบายได 61.8 - 74.5 เปอรเซ็นต 
แบบสํารวจประกอบดวย 72 ขอคําถามใน16 สเกล สเกลสวนใหญมีคาความตรงที่ดีโดย 13 สเกลมีคาคอนบาคอัล
ฟามากกวา 0.70 (0.48 - 0.93) คาความตรงทดสอบกอนหลังสองสัปดาหแสดงคาความสัมพันธเพียรสันที่ยอมรับได 
แบบสํารวจนี้มีคุณสมบัติที่ดีและสามารถนําไปใชสํารวจการสูงวัยอยางมีสุขในประชากรสูงอายุไทย และอาจนําไป
ประยุกตใชในวัฒนธรรมอื่นๆ ไดเชนกัน 

                                                 
1สํานักวิชาพยาบาลศาสตร มหาวิทยาลัยวลัยลักษณ อําเภอทาศาลา จังหวัดนครศรีธรรมราช 80161 
2สถาบันสุขภาพและการสูงอายุ โรงเรียนพยาบาล มหาวทิยาลัยแคลิฟอเนียร ซานฟรานซิสโก สหรัฐอเมริกา 
3วิทยาลยัพยาบาลบรมราชชนนี สงขลา อําเภอเมอืง จังหวัดสงขลา 90000 

L  THIAMWONG et al 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


