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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

and quality of bone are reduced, leading to weakness

of the skeleton and increases risk of fracture, particu-

larly of the spine, hip and wrist.(1) Osteoporosis and

associated fracture are important causes of mortality

and morbidity. Osteoporosis is often called the silent

disease because bone loss occurs without symptoms.

Patients with osteoporosis may not know that they have

been affected until their bones become so weak that a

sudden fall causes hip fracture or vertebra collapse.

Nine percent of persons aged 50 years and over

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.(2) 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.(3)

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/cm2 and

0.569 g/cm2 for lumbar spine and femoral neck re-

spectively. BMD values for osteopenia were 0.842 g/

cm2 and 0.716 g/cm2 for lumbar spine and femoral

neck respectively.(4) 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.(5) 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.(6) 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.(7)

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(8) with an acceptable error of 5 percent and an

α error of 0.05, the total sample size was 750 cases

(250 × 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.(9) 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/cm2

(SD 0.12) and 0.900 g/cm2 (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/m2). BMI for Asians people was lower
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than white people due to high percentage of body fat.(10)

For Thai women, BMI categories were as follow: less

than 18.5 kg/m2: underweight; 18.5 - 22.9 kg/m2: nor-

mal; 23.0 - 24.9 kg/m2: overweight; ≥ 25 kg/m2: obe-

sity.(11)

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/m2 respectively (Table 1). About 44

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.

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 5.91 133.5 169.2
Weight (kg) 57.83 10.50 33.2 107.5
BMI (kg/m2) 24.91 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/cm2) 0.76 0.13 0.45 1.26
Lumbar spine BMD (g/cm2) 0.99 0.18 0.01 1.81

Figure 1 Percent distribution of body mass index of thr study
women
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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) (%) (n 162) (%) (%) 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) 4.8- 8.2
Femoral neck osteoporosis & lumbar spine osteopenia - - 35 (21.6) 35 (4.7) 3.4- 6.4
Femoral neck osteoporosis & lumbar spine normal - - 12 (7.4) 12 (1.6) 0.9- 2.8
Femoral neck normal & lumbar spine osteoporosis - - 7 (4.3) 7 (0.9) 0.5- 1.9

Values were represented as Number (Percentage)

Figure 3 Osteoporosis and osteopenia at the femoral neck or lumbar spine by age group

Figure 2 Prevalence of osteoporosis and osteopenia at the femoral neck, lumbar spine or either site in women aged 50 years and
over

21.6 
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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.(4) The prevalence rose progressively

with increasing age to more than 50 percent after the

age of 70. Limpaphayom KK et al(5) 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.(1) 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.(12)

Table 3 Characteristic of normal, osteopenia and osteoporosis women

Normal Osteopenia Osteoporosis
p-value

(n 238) (n 350) (n 162)

Age (years) 59.84, 7.95A 65.55, 9.35B 71.59,9.27C <0.001*
Height (cm) 154.89, 5.61A 151.68, 5.64B 150.04,5.61C <0.001*
Weight (kg) 62.09,10.95A 57.33, 9.90B 52.67,8.35C <0.001*
BMI (kg/m2) 25.89, 4.41A 24.93, 4.18B 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.
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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.(13) 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.(14)

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.(1) 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(5) 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.(6) The prevalence of osteoporosis at ei-

ther skeletal sites in the present study were lower than

the studies by Limpaphayom KK et al(4) and

Pongchaiyakul C et al(6). 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(2)

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.(2)

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.(7)

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.(15) BMD had been reported to be

lower in Asian than Caucasian adults.(16-18) 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(19), United Arab Emirates(20), Leba-

nese(21), Saudi(22) And Kuwaiti(23) 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(2) However, the prevalence of

osteopenia increased until age 60 years, after which it

remained stable. Looker AC et al(2) 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(8) 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(24) 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.(25) Low BMI was well established

risk factor for future fracture, largely independent of

age and sex.(26,27) 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.(24)

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.
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‚√ßæ¬“∫“≈√“™«‘∂’ °√¡°“√·æ∑¬å

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ 2556; 22:242-250.

°“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡™ÿ°·≈–ªí®®—¬‡ ’Ë¬ß¢Õß¿“«–°√–¥Ÿ°æ√ÿπ„πºŸâªÉ«¬ μ√’∑’Ë¡“

μ√«®¡«≈°√–¥Ÿ°„π‚√ßæ¬“∫“≈√“™«‘∂’‚¥¬»÷°…“¬âÕπÀ≈—ß„πºŸâªÉ«¬ μ√’ 750 √“¬∑’Ë¡’Õ“¬ÿ 50 ªï¢÷Èπ‰ª∑’Ë¡“

μ√«®¡«≈°√–¥Ÿ°¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å™π‘¥ 2 æ≈—ßß“π∑’Ëß“π‡«™»“ μ√åπ‘«‡§≈’¬√å ‚√ßæ¬“∫“≈√“™«‘∂’ μ—Èß·μà

‡¥◊Õπ¡‘∂ÿπ“¬π 2554 ∂÷ß ¡‘∂ÿπ“¬π 2555 ‡°≥±å°“√«‘π‘®©—¬¿“«–°√–¥Ÿ°æ√ÿπ„™âμ“¡¢âÕ°”Àπ¥¢ÕßÕß§å°“√

Õπ“¡—¬‚≈° æ∫«à“§«“¡™ÿ°¢Õß¿“«–°√–¥Ÿ°æ√ÿπ∑’Ë°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«À√◊Õ°√–¥Ÿ°§Õ –‚æ°‡∑à“°—∫√âÕ¬≈–

21.6 ÷́Ëßª√–°Õ∫¥â«¬§«“¡™ÿ°∑’Ë°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«μ”·Àπàß‡¥’¬«√âÕ¬≈– 9 ·≈–§«“¡™ÿ°∑’Ë§Õ –‚æ°

μ”·Àπàß‡¥’¬«√âÕ¬≈– 6.3 ·≈–§«“¡™ÿ°∑—Èß 2 μ”·Àπàß√âÕ¬≈– 6.3 §«“¡™ÿ°¿“«–°√–¥Ÿ°æ√ÿπ∑’Ë°√–¥Ÿ° —πÀ≈—ß

 à«π‡Õ«·≈–°√–¥Ÿ°§Õ –‚æ°‡∑à“°—∫√âÕ¬≈– 15.3 ·≈– 12.6 μ“¡≈”¥—∫ §«“¡™ÿ°¢Õß¿“«–°√–¥Ÿ°∫“ß∑’Ë

°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«À√◊Õ°√–¥Ÿ°§Õ –‚æ°‡∑à“°—∫√âÕ¬≈– 59.4 ´÷Ëßª√–°Õ∫¥â«¬§«“¡™ÿ°∑’Ë°√–¥Ÿ° —πÀ≈—ß

 à«π‡Õ«μ”·Àπàß‡¥’¬«√âÕ¬≈– 13.6 ·≈–§«“¡™ÿ°∑’Ë§Õ –‚æ°μ”·Àπàß‡¥’¬«√âÕ¬≈– 23.3 ·≈–§«“¡™ÿ°∑—Èß 2 μ”·Àπàß

√âÕ¬≈– 22.5 §«“¡™ÿ°¿“«–°√–¥Ÿ°∫“ß∑’Ë°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«·≈–°√–¥Ÿ°§Õ –‚æ°‡∑à“°—∫√âÕ¬≈– 36.1 ·≈–

45.8 μ“¡≈”¥—∫ §«“¡™ÿ°¢Õß¿“«–°√–¥Ÿ°æ√ÿπ‡æ‘Ë¡¢÷Èπμ“¡Õ“¬ÿ„π μ√’∑’ËÕ“¬ÿ¡“°°«à“ 50 ªï °≈ÿà¡ μ√’∑’Ë¡’¿“«–

°√–¥Ÿ°æ√ÿπ¡’Õ“¬ÿ‡©≈’Ë¬¡“°°«à“ ¡’§«“¡ ŸßπâÕ¬°«à“ ¡’πÈ”Àπ—°πâÕ¬°«à“ ·≈–¡’¥—™π’¡«≈°“¬πâÕ¬°«à“ °≈ÿà¡ μ√’

∑’Ë¡’¿“«–°√–¥Ÿ°∫“ß ·≈–°≈ÿà¡ μ√’∑’Ë¡’¡«≈°√–¥Ÿ°ª°μ‘Õ¬à“ß¡’π—¬ ”§—≠ (p<0.001)

§«“¡™ÿ°¿“«–°√–¥Ÿ°æ√ÿπ„πºŸâªÉ«¬ μ√’∑’Ë¡“μ√«®¡«≈°√–¥Ÿ°„π‚√ßæ¬“∫“≈√“™«‘∂’ Õ¥§≈âÕß°—∫„π

 μ√’‰∑¬·≈– μ√’‡Õ‡™’¬®“°ß“π«‘®—¬∑’Ëºà“π¡“ ·μà¡’§à“ Ÿß°«à“„π μ√’™“«Õ‡¡√‘°—π ªí®®—¬‡√◊ËÕßÕ“¬ÿ §«“¡ Ÿß πÈ”

Àπ—°·≈–¥—™π’¡«≈°“¬¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥¿“«–°√–¥Ÿ°æ√ÿπÕ¬à“ß¡’π—¬ ”§—≠

§” ”§—≠: §«“¡™ÿ°, °√–¥Ÿ°æ√ÿπ, °√–¥Ÿ°∫“ß, ¡«≈°√–¥Ÿ°
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