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Prevalence of Osteoporosis and
Osteopenia in Thai Female Patients
at Rajavith1 Hospital
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Abstract The objective of this retrospectwe study was to determine the prevalence of osteoporosis in
female patients who underwent bone mineral density measurement at Rajavithi hospital. Associated
risk factors were also determined.

The study included 750 women, age 50 years and over, and evaluated for bone mineral density
using Dual energy X-ray absorptiometry at nuclear medicine section in Rajavithi hospital from June
2011 to June 2012. A diagnosis of osteoporosis was made according to WHO criteria.

It was found that the prevalence of osteoporosis at either lumbar spine or femoral neck was
21.6 percent, which consisted of 9 percent with osteoporosis at lumbar spine only, 6.3 percent with
osteoporosis at femoral neck only, and 6.3 percent with osteoporosis at both the lumbar spine and
femoral neck. The prevalences of osteoporosis were 15.3 percent for lumbar spine and 12.6 percent
for femoral neck. The prevalence of osteopenia at either lumbar spine or femoral neck was 59.4
percent, which consisted of 13.6 percent with osteopenia at lumbar spine only, 23.3 percent with
osteopenia at the femoral neck only, and 22.5 percent with osteoporosis at both lumbar for femoral
neck. The prevalences of osteopenia were 36.1 percent for lumbar spine and 45.8 percent for femo-
ral neck. The prevalence of osteoporosis increased with age after 50 years of age. Osteoporosis
group had significantly higher mean age, lower mean height, lower mean bodyweight and lower
body mass index than osteopenia and normal groups (p-value <0.001). The prevalences of osteoporosis
are in accordant with Thai and Asian reports but higher than those of the United State population.
Older age, lower weight, decreased height and low body mass index (BMI) are significant risk
factors for osteoporosis.
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Osteoporosis is a disease in which the density  disease because bone loss occurs without symptoms.
and quality of bone are reduced, leading to weakness  Patients with osteoporosis may not know that they have
of the skeleton and increases risk of fracture, particu-  been affected until their bones become so weak that a
larly of the spine, hip and wrist.") Osteoporosis and  sudden fall causes hip fracture or vertebra collapse.
associated fracture are important causes of mortality Nine percent of persons aged 50 years and over

and morbidity. Osteoporosis is often called the silent  in US had osteoporosis at either the lumbar spine or
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femoral neck in 2005-2008. Roughly, one-half of older
adults in the population had low bone mass at either
the lumbar spine or femoral neck. The prevalence of
osteoporosis at either skeletal site by age ranged from
7 to 35 percent in women and it increased each de-
cade after age 50 years until age 70 years. After which
it remained stable. The prevalence was higher in
women and increased with age.> Once a woman suf-
fered a first vertebral fracture, there was a five-fold
increase in the risk of developing a new fracture within
one year.®

There are several different methods available to
measure bone mineral density (BMD). Dual energy
X-ray absorptiometry (DXA) is a standard method to
measure BMD worldwide. However DXA differently
manufactured yield different BMD values.

According to previous study in Thai women,
BMD values for osteoporosis were 0.682 g/cm? and
0.569 g/cm? for lumbar spine and femoral neck re-
spectively. BMD values for osteopenia were 0.842 g/
cm? and 0.716 g/cm? for lumbar spine and femoral
neck respectively.” The age-specific prevalence of os-
teoporosis among Thai women less than 50 years of
age was less than 5 percent. The prevalence increased
after the age of 50, and rose progressively with in-
creasing age to more than 50 percent after the age of
70.® The prevalence of osteoporosis in lumbar spine
and femoral neck at Khon Kaen (Thai rural area) were
24.7 percent and 19.3 percent respectively.© There
were many risk factors of osteoporosis such as sex,
age, body weight, BMI, past medical history of frac-
ture, family history of osteoporosis, smoking, alco-
hol, exercise, income, education, calcium intake, age
of menarche, age at the last delivery, number of off-
spring, menopause, year since menopause and hor-
mone replacement therapy.”)

This study attempted to assess the prevalence of
osteoporosis in female patients at Rajavithi hospital,

undergoing DXA at femoral neck and lumbar spine.

Associated risk factors were also determined.

Methods

Subject

This was a retrospective study of female patients
evaluated by bone densitometry at division of nuclear
medicine, Rajavithi hospital from June 2011 to June
2012, They were included in the study if aged 50 years
and over and then categorized by age into 3 groups:
50-59, 60-69, and > 70 years. Data were collected
from their medical records. Age, weight, height and
BMI were only 4 variables used for determination of
risk factors. Other factors were not included due to
limited data in medical records. The women who got
anti-osteoporotic medications were excluded from the
study. Based on the prevalence of osteoporosis 19.8
percent® with an acceptable error of 5 percent and an
o error of 0.05, the total sample size was 750 cases
(250 x 3). BMD measurements using DXA were per-

formed at lumbar spine and femoral neck.

Measurement and definition

BMD was measured by DXA (Lunar Prodigy,
GE Medical system). World Health Organization
(WHO) proposed diagnostic guidelines for osteoporo-
sis in women using bone mineral density (BMD) mea-
surements.”” WHO definition categorizes: osteopenia
is BMD between 1 and 2.5 standard deviation (SD)
below average young adult value, whereas osteoporo-
sis is BMD more than 2.5 SD below average young
adult. Using young adult Japanese reference BMD
values of lumbar spine and femoral neck 1.110 g/cm?
(SD0.12) and 0.900 g/cm? (SD 0.12) respectively were
assessed. BMD measurements by DXA were con-
ducted in the regions from first to fourth lumbar ver-
tebrae (L1-L4) and femoral neck.

BMI was calculated as weight divided by height
squared (kg/m?). BMI for Asians people was lower
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Table 1 Baseline characteristics of the study women (n=750 women)

Characteristics Mean SD Min Max
Age (years) 65.04 9.86 50 92

50-59 n (%) 250 (33.3)

60-69 n (%) 250 (33.3)

=70 n (%) 250 (33.3)
Height (cm) 152.34 591 1335 169.2
Weight (kg) 57.83 10.50 33.2 107.5
BMI (kg/m?) 2491 4.26 13.82 43.82

Underweight n(%) 32 4.3)

Normal weight n(%) 216 (28.8)

Overweight n(%) 172 (22.9)

Obesity n(%) 330 (44.0)
Femoral neck BMD (g/cm?) 0.76 0.13 0.45 1.26
Lumbar spine BMD (g/cm?) 0.99 0.18 0.01 1.81

than white people due to high percentage of body fat.'¥
For Thai women, BMI categories were as follow: less
than 18.5 kg/m*: underweight; 18.5 - 22.9 kg/m?: nor-
mal; 23.0 - 24.9 kg/m?: overweight; > 25 kg/m?: obe-
sity 0D

Data analysis

Descriptive statistics were used to describe char-
acteristics as mean, standard deviation (SD) and per-
cent. Comparison between two groups using Turkey
method, p-value less than 0.05 was considered statis-
tically significant and 95 percent confidence interval
were reported. Prevalence of osteoporosis and osteo-
penia were calculated in percentage of patients who
had diseases at femoral neck and/or lumbar spine in
total women patients evaluation by undergoing bone

densito-metry.

Results

The mean age of 750 women in this study was
65.04 years with SD 9.86, range 50-92. Mean height,
weight and body mass index were 152.34 cm, 57.83
kg and 24.91 kg/m? respectively (Table 1). About 44

B underweight
44
M normal

M overweight

obesity

Figure 1 Percent distribution of body mass index of thr study

women

percent and 22.9 percent of women aged 50 years and
over in this study were obesity and overweight respec-
tively (Figure 1).

The prevalence of osteoporosis at either the lum-
bar spine or femoral neck was 21.6 percent which con-
sisted of 9 percent with osteoporosis at lumbar spine
only, 6.3 percent with osteoporosis at the femoral neck
only, and 6.3 percent (95% CI, 4.8-8.2) with osteoporo-
sis at both the lumbar spine and femoral neck. The
prevalences of osteoporosis were 15.3 percent and 12.6

percent for lumbar spine and femoral neck respectively.
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Table 2 Distribution of prevalence of osteopenia and osteoporosis at femoral neck or lumbar spine

95 %
Normal Osteopenia  Osteoporosis Total confidence
(n 238) (%) (n 350) (%) (n162) (%) (%) interval

Femoral neck normal & lumbar spine normal 238 (100) - - 238 (31.8) 28.5-35.2
Femoral neck osteopenia & lumbar spine osteopenia - 169 (48.3) - 169 (22.5) 19.7-25.7
Femoral neck osteopenia & lumbar spine normal - 114 (32.6) - 114 (15.2) 12.8-18.0
Femoral neck normal & lumbar spine osteopenia - 67 (19.1) - 67 (8.9) 7.1-11.2
Femoral neck osteopenia & lumbar spine osteoporosis - - 61 (37.7) 61 (8.1) 6.4-10.3
Femoral neck osteoporosis & lumbar spine osteoporosis - - 47 (29.0) 47 (6.3) 48- 8.2
Femoral neck osteoporosis & lumbar spine osteopenia - - 35 (21.6) 35 4.7 34- 64
Femoral neck osteoporosis & lumbar spine normal - - 12 (74) 12 (1.6) 09- 2.8
Femoral neck normal & lumbar spine osteoporosis - - 7 4.3) 7 (0.9 0.5- 1.9

Values were represented as Number (Percentage)
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40
Femoral neck
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Figure 2 Prevalence of osteoporosis and osteopenia at the femoral neck, lumbar spine or either site in women aged 50 years and

over
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Figure 3 Osteoporosis and osteopenia at the femoral neck or lumbar spine by age group
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Table 3 Characteristic of normal, osteopenia and osteoporosis women

Normal Osteopenia Osteoporosis
(n 238) (n 350) (n 162) p-value
Age (years) 59.84, 7.954 65.55, 9.358 71.59,9.27¢ <0.001*
Height (cm) 154.89, 5.614 151.68, 5.648 150.04,5.61¢ <0.001%*
Weight (kg) 62.09,10.95% 57.33, 9.908 52.67,8.35€ <0.001*
BMI (kg/m?) 25.89, 4.414 24.93, 4.188 23.44,3.76C <0.001%*
Underweight (%) 5 (2.1) 14 (4.0) 13 (8.0)
Normal weight (%) 53(22.3) 103 (29.4) 60 (37.0)
Overweight (%) 52(21.8) 78 (22.3) 42 (25.9)
Obesity (%) 128(53.8) 155 (44.3) 47 (29.0)

Values were represented as Mean, SD and Number (Percentage)
*p-value < 0.05

A,B,C were represented multiple comparison between two groups using Turkey method. Difference character means statistically significant difference

at p < 0.05.

The prevalence of osteopenia at either the lum-
bar spine or femoral neck was 59.4 percent (, which
consisted of 13.6 percent with osteopenia at lumbar
spine only, 23.3 percent with osteopenia at the femo-
ral neck only, and 22.5 percent (95% CI, 19.7-25.7)
with osteoporosis at both the lumbar spine and femo-
ral neck. The prevalences of osteopenia were 36.1
percent and 45.8 percent for lumbar spine and femo-
ral neck respectively (Table 2, Figure 2).

The prevalence of osteoporosis at lumbar spine
and femoral neck increased by age ranged from 1.2
percent to 28.8 percent and 7.2 percent to 24 percent
respectively. The prevalence of osteopenia at lumbar
spine increased by age ranged from 31.2 percent to
39.2 percent and from 32.8 percent to 52.8 percent for
femoral neck (Figure 3).

Osteoporosis group had significantly higher mean
age, lower mean height, lower mean bodyweight and
lower body mass index than osteopenia group (p-value
<0.001). Osteopenia group had significantly higher
mean age, lower mean height, lower mean body weight
and lower body mass index than those of the normal

group. (p<0.001) as shown in Table 3.

Discussion

Osteoporosis is associated mostly with meno-
pause due to decrease in estrogen levels accelerate
bone resorption. This alters balance between bone re-
moval and replacement. According to Thai BMD stan-
dard, the age-specific prevalence of osteoporosis
among Thai women below 50 years of age was less
than 5 percent.) The prevalence rose progressively
with increasing age to more than 50 percent after the
age of 70. Limpaphayom KK et al® confirmed that
the prevalence of osteoporosis among Thai women in-
creased markedly after menopause. So screening os-
teoporosis at early menopause is important since this
disease causes silent fractures which are associated
with high morbidity and mortality. Subsequently, its
high healthcare cost will affect the expenditures of na-
tional public health.

BMD measured by DXA was recognized world
wide as the standard predictor for fracture occur-
rence.) It was useful for health care policy to detect
women with low BMD (osteopenia and osteoporosis)
or high risk fracture particularly starting from the on-

set of menopause in women around 50 years of age.'?
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There was a strong inverse correlation between BMD
and the risk of fracture, with a doubling in fracture
incidence for each standard deviation reduction in
BMD."® Practically, the risk assessment for
perimenopausal or early menopausal women should
be performed and the women at-risk might be evalu-
ated by BMD. Thai health economic analysis recom-
mended that screening by risk index and DXA with
treatment strategies was the most cost-effective.'

The prevalence of osteoporosis at either lumbar
spine or femoral neck was 21.6 percent in the present
study which was in range 7-35 percent of prevalence
of osteoporosis in other studies.’ Additionally, the
prevalence of osteoporosis at the lumbar spine or femo-
ral neck when considered separately were 15.3 per-
cent and 12.6 percent. The prevalence of osteopenia
at the lumbar spine or femoral neck when considered
separately were 36.1 percent and 45.8 percent.
Limpaphayom KK et al® reported the age-adjusted
prevalence of osteoporosis of 19.8 percent at lumbar
spine and 13.6 percent at femoral neck using the Thai
BMD reference. The study in Khon Kaen province
showed higher prevalence of osteoporosis at lumbar
spine or femoral neck 24.7 percent and 19.3 percent
respectively.® The prevalence of osteoporosis at ei-
ther skeletal sites in the present study were lower than
the studies by Limpaphayom KK et al¥ and
Pongchaiyakul C et al®. The reasons for difference
were probably many risk factors of rural women in
their studies with less monthly income, lower educated
subjects, poor diet and lower BMI.

The prevalence of osteoporosis and osteopenia
at either lumbar spine or femoral neck also differed
by race and ethnicity in women. Looker AC, et al®
reported that the age-adjusted prevalence of osteoporo-
sis and osteopenia at either skeletal site was higher in
Mexican-American women (26%,72%) and lower in
non-Hispanic white women (15% ,62%) and non His-

panic black women (9% 44%). Non-Hispanic black

women tended to be at lower risk of either osteoporo-
sis or osteopenia at the lumbar spine or femoral neck.®

For Asian populations, the reported prevalence
of osteoporosis in Korean women older than 50 years
of age were 24 percent at lumbar spine and 5.7 per-
cent at femoral neck and lumbar spine respectively.”
In comparison, a higher prevalence was revealed
among Japanese woman aged between 50 and 79
years; 35 percent at the lumbar spine and 12 percent
at the femoral neck.'> BMD had been reported to be
lower in Asian than Caucasian adults."'*'® The racial
difference might be the result of differences in life style
such as food intake and physical exercise. In addition,
BMD of Caucasian populations were higher when
compared to Oman!”, United Arab Emirates®”, Leba-
nese, Saudi® And Kuwaiti® female populations
using DXA.

The prevalence of osteoporosis at either skeletal
site by age ranged from 1.2 percent to 28.8 percent in
this study. The prevalence of osteopenia at either skel-
etal site by age ranged from 31.2 to 52.8 percent. The
prevalence of osteoporosis increased for each decade
after age 50 years. This result corresponds to report
from Looker AC et al® However, the prevalence of
osteopenia increased until age 60 years, after which it
remained stable. Looker AC et al® reported that the
prevalence of osteopenia in women increased until age
70 years and then remained stable. In the present study,
the prevalence of osteoporosis at lumbar spine was
significantly higher than that at the femoral neck: lum-
bar spine/femoral neck 7.2 percent/1.2 percent in 50-
59 years group, 14.8 percent/7.6 percent in 60-69 years
group. However, the prevalence of osteoporosis at lum-
bar spine was slightly lower than at the femoral neck:
lumbar spine /femoral neck 24 percent/28.8 percent
in > 70 years group.

Additionally, the prevalence of osteoporosis at
either lumbar spine or femoral neck in this study in-

creased with progression of aging from 50 years to
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70years or more. Jarupanich T® reported in 2007
(1796 women with BMD measurement at Hat Yai
Regional Hospital) that the prevalence of osteoporo-
sis at lumbar spine was up to ten times or more, higher
than at femoral neck: lumbar spine/femoral neck 1.0
percent/0.1 percent in premenopausal group, 5.7 per-
cent/0 percent in the early group of menopause, and
10.0 percent/0.6 percent in the late group of meno-
pause respectively. These confirm the usual discor-
dance in diagnosis of osteoporosis at lumbar spine and
femoral neck when using BMD measurement.

The data presented in this study showed that the
osteoporosis group had significantly higher mean age,
lower mean body weight, lower mean height and lower
BMI than osteopenia and normal groups. (p-value
<0.001) These findings corresponded to the report by
Tanprasertkul C, et al®® that older age, lower weight,
decreased height and low BMI were significant risk
factors for osteoporosis ( p-value <0.001). Age and
weight were also two factors for calculation in Os-
teoporosis Self-assessment Tool for Asians (OSTA)
index to predict low BMD which was firstly described
by Koh LK, et al.*® Low BMI was well established
risk factor for future fracture, largely independent of
age and sex.?*?” The combination of BMI and age as
the index to detect osteoporosis at lumbar spine or
femoral neck had a sensitivity at 76.7 percent and 76
percent respectively.??

This study had several limitations such as no data
collection of other clinical risks for osteoporosis: cur-
rent smoking, alcoholism, history of fracture, diet, etc.
Accuracy error of BMD measurement should be also

noticed.

Conclusion

The prevalence of osteoporosis at either lumbar
spine or femoral neck is 21.6 percent. The prevalences
of osteoporosis at the lumbar spine or femoral neck

when considered separately are 15.3 and 12.6 percent

respectively. These prevalences are in accordant with
previous Thai and Asian reports but higher than those
of United States population. The prevalence of
osteopenia at the lumbar spine or femoral neck when
considered separately are 36.1 percent and 45.8 per-
cent. Older age, lower weight, decreased height and
low body mass index ( BMI ) are significant risk fac-

tors for osteoporosis.

Acknowledgments

The author would like to thank Mrs. Kanya
Janpol, division of research and technology assess-
ment, Rajavithi Hospital for her assistance in data

analysis.

References

1. Kanis JA. Diagnosis of osteoporosis and assessment
of fracture risk. Lancet 2002;359:1929-36.

2. Looker AC, Borrud LG, Dawson-Hughes B, Shep-
herd JA, Wright NC. Osteoporosis or low bone mass
at the femur neck or lumbar spine in older adults:
United States, 2005-2008. NCHS data brief No 93
April 2012. [online] Available from: URL: http://
www.cde.gov/nchs/datasdatabriefs/db93.htm

3. Lindsay R, Silverman SL, Cooper C, Hanley DA,
Barton I, Broy SB, et al. Risk of new vertebral frac-
ture in the year following a fracture. JAMA 2001;
285:320-3.

4. Limpaphayom K, Taechakraichana N, Jaisamrarn U,
Bunyavejchevin S, Chaikittisilpa S, Poshyachinda M,
et al. Bone mineral density of lumbar spine and proxi-
mal femur in normal Thai women. J Med Assoc Thai
2000;83:725-31.

5. Limpaphayom K, Taechakraichana N, Jaisamrarn U,
Bunyavejchevin S, Chaikittisilpa S, Poshyachinda M,
et al. Prevalence of osteopenia and osteoporosis in Thai
women. Menopause 2001;8:65-9.

6. Pongchaiyakul C, Rojroongwasinkul N, Chotmongkol
R, Kosulwat V, Charoenkiatkul S, Rajatanavin R. Bone
mineral density in rural Thai adults living in Khon-
Kaen province. J] Med Assoc Thai 2002;85:235-44.

7. Shin CS, Choi HJ, Kim MJ, Kim JT, Yu SH, Koo
BK. et al. Prevalence and risk factors of osteoporosis
in Korea: a community-based cohort study with lum-
bar spine and hip bone mineral density. Bone 2010;
47(2):378-87.

248

Journal of Fealth Science 2013 Vol. 22 No. 2



AHAATISATEAATGE wazsnszanue Tufine asiinsasnanssgnlulseneuiassld

10.

11.

12.

13.

14.

15.

16.

17.

Jarupanich T. Prevalence and risk factors associated
with osteoporosis in women attending menopause clinic
at Hat Yai regional hospital. J] Med Assoc Thai 2007;
90(5):865-9.

WHO assessment of fracture risk and its application
to screening for postmenopausal osteoporosis. Report
of WHO Study Group. World Health Organ Tech Rep-
ser 1994;843:1-129.

WHO expert consultation. Appropriated body-mass in-
dex for Asian populations and its implications for policy
and intervention strategies. Lancet 2004;363:157-63.
Pongchaiyakul C, Nguyen TV, Kosulwat V,
Rojroongwasinkul N, Charoenkiatkul S, Sanchaisuriya
P, et el. Defining obesity by body mass index in the
Thai population: an epidemiologic study. Asia Pac J
Clin Nutr 2006;15(3):293-9.

Ozkan S, Alatas ES, Zencil M. Women’squality of
life in the premenopausal and postmenopausal peri-
ods. Quality Life Res 2005;14:1795-801.

Marshall D, Johnell O, Wedel H. Meta-analysis of
how well measures of bone mineral density predict
occurrence of osteoporotic fracture. BMJ 1996;
312:1254-9.

Panichkul S, Panichkul P, Sritara C, Tamdee D. Cost-
effectiveness analysis of various screening methods
for osteoporosis in perimenopausal Thai women.
Gynecol Obstet Invest 2006;62:89-96.

Iki M, Kagamimori S, Kagawa Y, Matsuzaki T, Yone
Shima H, Marumo F. Bone mineral density of the spine,
hip and distal forearm in representative samples of the
Japanese female population: Japanese population-based
Osteoporosis (JPOS) study. Osteoporosis Int 2001;
12(7):529-37.

Tobias JH, Cook DG, Chambers TJ, Dalzell N. A com-
parison of bone mineral density between Caucasian
Asian and Afro-Caribbean women. Clin Sci 1979;
87:587-91.

Walker MD, Babber R, Opotowsky AR, Rohira A,
Nabizadeh F, badia MD. et al. A referent bone mineral
density database for Chinese American women. Os-
teOpOI‘OSiS 2006,17:878-87.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Nohara T, Kamei T, Ohta A. Acceleraed decrease in
bone mineral density in women aged 52-57 years.
Tohoku J Exp Med 2006;210:341-7.

Bererhi H, Constable A, Lindell SE, Coutino J,
Kharousi W. A study of bone mineral density versus
age in Omani women and a comparison with normal
British women. Nucl Med Commun 1994;15:99-103.
Bener A, Rizk DE, Shaheen H, Micallef R, Osman
N,Dunn EV. A measurement-specific quality of life
satisfaction during menopause in an Arabian Gulf
Country. Climacteric International Journal of Meno-
pause 2000;3:43-9.

Maalouf G, alem S, Sandid M, Attallah P, Eid J, Saliba
N, et al. Bone mineral density of the Lebanese refer-
ence population. Osteoporosis Int 2000;11(9):756-64.
Al -Nuaim AR, Kremli M, Al-Nuaim M, Sandkgi S.
Incidence of proximal femur fracture in urbanized com-
munity in Saudi Arabia. Calcif Tissue Int 1995;56:536-
8.

Faulkner KG, Von Stetten E, Miller P. Discordancein
patient classification using T-scores. J Clin Densito-
metry 1999;2:343-50.

Tanprasertkul C, Wattanaruangkowit P, Panyakhamlerd
K. The combination of body mass index and age as a
new index for identifying osteoporosis in Thai post-
menopausal women. J Med Assoc Thai 2010;93(7):
S76-82.

Koh LK, Sedrine WB, Torralba TP, Kung A, Fujiwara
S, Chan SP, et al. A simple tool to identify asian women
at increased risk of osteoporosis. Osteoporosis Int 2001;
12:699-705.

De Laet C, Kanis JA, Oden A, Johanson H, Johnell O,
Delmas P, et al. Body mass index as a predictor of
fracture risk: a meta-analysis. Osteoporosis Int 2005;
16:1330-8.

Ensrud KE, Lipschutz RC, Cauley JA, Seeley D, Nevitt
MC, Scott J, et al. Body size and hip fracture risk in
older women: a prospective study (Study of Os-
teoporotic Fractures Research Group). Am J Med 1997;
103:274-80.

25 1SIIIMS WIS Y weEd i o avil ©

s



Prevalence of Osteoporosis and Osteopenia in Thai Female Patients at Rajavithi Hospital

undaga  ANMENAIZRITgINH taznazgane Tudihe a3iinsrnnanszgolilsanenuianyia
Smiu 9 m
T5aM6111851938 nsUMsuwng
375 15391117 15170 Y 2556} 22:242-250.

msﬁnmfrﬁ%@]qﬂiz siitednsanugnuasilise “saveannznszgonguludihe a3fin
asrwanszgnlulsamenanyia lasinmdeundsludihe o3 750 s1wifieny 50 Hiwluin
ATIIANIEgNAILIATaNeNTISIYA 2 WRInuTnunYm aiundes Tsemennaeia g
Wouliguiou 2554 4 Hguien 2555 naaimsItnenzszgnnguldnudemvuavesesdnis
ouiaTan NUMANUYNUBINIENIERNNTHAINTEAN “unds Tuemienszgnae ¢ Tnnnhiudesas
21.6 Falszneudieanugniinazgn “unds uerdumiaudenderaz 9 uazanugniiae £ lnn
amuntudensosay 6.3 Lmsmwmgﬂﬁgq 2 mumisdosaz 6.3 mwmgﬂmazﬂsz@,ﬂwguﬁmx@ﬂ “unaq
weamaznszgnae ¢ lwnuhnudesaz 153 uag 12.6 AWmAY ﬂ’JHJ‘Hﬂ"’lJENﬂTJ“’ﬂS“’ﬂﬂ’UNﬁ
n3zan “uKae IuedKienszgnan WTWﬂmmmaaaw 594 False ﬂaucmﬂﬂmwvﬂﬂﬂi an “unag
IR ILIAeI YA 13.6 uawmmwﬂ‘wﬂa Inndmmisferdesas 23.3 uavmmﬂmm 2 AN
Sovnz 22.5 ANWENNILNIERNUNTINGZAN “UNAs Iueaaznszgnae = Innhiudeeas 36.1 uag
45.8 MUAIAL mmﬂgﬂmmmazﬂiz@,ﬂwqugﬁwﬁumumqiu a3ierginnd 50 U ndu a3Rine
nszganguiiegmasnnnd fanw_alesnd Shminfesnth uasiigyiivamotosnin ngu @3
ﬁﬁﬂTJ”ﬂi"’ﬂﬂUN Hagngu ﬂ?ﬁﬁu]aﬂi“ﬂﬂﬂﬂﬁﬂﬂWﬁﬁﬁﬂ "1y (p<0.001)

ANVYNNIZNTE ﬂﬂwm“luwﬂaa a3fimaswianszgnlulsameianada aﬂﬂamﬂu“lu
a3 lnouas asiedennauiteiinan uatii anhlu alynewsiu fhiedesey anw e 1h
wiinuagastinianoiiany “wiusiumananznszganiuedaive ey

A1 [Q:  ANNYD, NITAINTY, NITYIVIY, WIANITGD

250 Journal of [Health Science 2013 Vol 22 No. 2




<<
  /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


