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Abstract
Summary The prevalence of osteoporosis was assessed
among post-menopausal women dwelling in an urban
community of Davao, Philippines using quantitative
ultrasonic bone densitometry and its predictors were
investigated. The prevalence of osteoporosis was 19.8%.
Advancing age, lower body weight, and higher educational
attainment were identified as the independent predictors of
osteoporosis.
Introduction This cross-sectional study assessed the preva-
lence of osteoporosis among post-menopausal women
dwelling in an urban community of the Philippines and
investigated the risk factors for osteoporosis using a
quantitative ultrasonic bone densitometer.
Methods The study site was an area with high population
density in Davao, the Philippines. Data collection was
based on a structured questionnaire interview, and measure-
ments of body size and speed of sound (SOS) at the
calcaneus. The SOS T-score was calculated using the young
adult mean (YAM) SOS based on data from 905 women
aged 20 years and over residing in the community. The data

for 339 post-menopausal women were analyzed to identify
the prevalence of osteoporosis and its predictors in this
study. The predictors of osteoporosis were determined by
logistic regression analysis.
Results The majority of the women lived on low-incomes.
The prevalence of osteoporosis was 19.8% in post-
menopausal women. Age in 1 year increments (odds ratio
[OR] 1.168), body weight (OR 0.954), and duration of edu-
cation in years (OR 1.132) were predictors of osteoporosis.
Conclusions This study identified body weight as a
modifiable risk factor of osteoporosis for post-menopausal
women. Longitudinal observation of the same participants
will be necessary to confirm these findings.
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Introduction

Osteoporosis affects the bones, making them thin and
fragile and putting them at increased risk of fracture. This
condition is more common among the elderly women, and
osteoporotic fracture can result in patients becoming bed-
ridden [1]. Johnell et al. estimated that there were 9.0
million osteoporotic fractures in the year 2000 world wide,
and the prevalence in South East Asia accounted for 15.3%
of the world occurrence [2]. Many factors have been
associated with low bone mass that contributes to the
development of osteoporosis; however, the high longevity,
low calcium intake, and increasingly urban lifestyle of
Filipino women are indicators that the prevalence of
osteoporosis needs to be assessed in this group [1].

In 2002, the life expectancy at birth for Filipino women
was 71.7 years and the healthy life expectancy was
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61.5 years [3]. Therefore, approximately 10 years of a
Filipino woman’s life was estimated to be affected by
disability. According to a 1991 survey carried out at a
Filipino orthopedic hospital, 62.9% of patients aged 50 years
and over who had been admitted for fracture suffered from
osteoporosis [4]. In addition, the reported calcium intake
per person per day in the Philippines, according to the
Sixth National Nutrition and Health Survey in the year
2003, was 440 mg, which was only 57% of the recom-
mended nutritional intake for Filipinos [5]. Although these
evidences have hinted at the potential prevalence of
osteoporosis in non-institutionalized post-menopausal
women, few published studies have investigated the
community-based bone-health status of Filipino women.

An urban lifestyle has been reported as a risk factor of
low bone mass in several studies in Western countries [6].
In addition, a comparative study of four Asian countries
reported that the prevalence of hip fracture was high in
urbanized countries [7]. Previous studies in South East Asian
countries showed that urbanization did not always negatively
affect bone mineral density (BMD) [8, 9]. However, a study
of women in an urban low-income area of India reported that
the BMD measured using dual energy X-ray absorptiometry
(DXA) at three sites was much lower than that reported for
developed countries [10]. The Philippines is a highly
urbanized country in South East Asia, with nearly 60% of
the population living in urban areas, 44% of which are slum
dwellers [11]. An assessment of the bone-health status of
urban Filipino women is therefore of particular importance
in a public-health context.

The measurement of BMD is the primary predictor of
fracture risk in the elderly [12, 13]. However, routine
measurements of BMD are not feasible in developing
countries because of limited resources [14]. Identifying the
risk factors for osteoporosis in order to plan preventive
programs is thus of particular importance in developing
countries. However, few studies have investigated the risk
factors for osteoporosis in non-institutionalized Filipino
women. Such factors are likely to be both genetic and
environmental. The current study investigated the effects of
age, body size, reproductive and lactating history, lifestyle,
and socio-demographic factors on osteoporosis develop-
ment in post-menopausal women [9, 15]. The diagnostic
criteria for pre-menopausal osteoporosis and the risk factors
for osteoporosis in young women have not yet been
established [16]. Consequently, the current cross-sectional
study assessed the prevalence of osteoporosis in post-
menopausal Filipino women using quantitative ultrasonic
bone densitometry, and investigated the predictors of
osteoporosis in an urban community setting. This initial
trial was intended to allow a practical strategy to be
designed in order to improve the health of urban Filipino
women.

Materials and methods

Study site and participants

This study was carried out from December 2006 to January
2007 at a Barangay (which is the smallest administrative
area in the Philippines) of one District with a high
population density in urban area of Davao. With a
population of 1.47 million individuals, according to the
2000 census, Davao is the second largest city after Manila
in the Philippines [17].

The study site comprised five Sitios (blocks) around a
Barangay hall. To determine the young adult mean (YAM)
score of calcaneus speed of sound (SOS) which we mea-
sured to assess BMD, we recruited women aged 20 year
and over. We could not determine the precise number of
adult female residents within the five Sitios, as the
residential registration system was under reform; however,
the total household number was reported to be 924, and the
total population within the five Sitios was estimated to be
4200, according to the Barangay office. We therefore aimed
to survey a minimum of 924 women aged 20 years and
over, residing within the five Sitios, so that roughly one
adult free-ambulatory woman from each household could
participate in the study. The Barangay Health Workers, who
are volunteer community health workers of the Philippines,
assisted with the recruitment process.

Data collection and measures

Data collection was performed at the Barangay hall after
written consent was obtained from each of the partic-
ipants. Experienced health workers were assigned to data
collection, and a Filipino medical doctor supervised the
procedure.

(1) Face-to-face interview

The face-to-face interview was conducted using a
structured questionnaire that included items on home
address, date of birth, reproductive and lactation history,
lifestyle, and socio-demographic status in reference to
previous studies. Ever diagnosed with osteoporosis or not
was questioned, as well. Pregnancy and/or lactation status
and a history of medical and drug administration that would
affect BMD were also queried; individuals with these
characteristics were to be excluded from the analysis in
order to assess the bone-health status of healthy subjects
[9, 15, 18, 19, 20].

The questions on reproductive and lactation history
included age of menarche, frequency of delivery, frequency
of lactation and average months of lactation per child,
history of menstrual disorder while of reproductive age,
history of oral contraceptive use, history of estrogen

18 Arch Osteoporos (2008) 3:17–24



replacement therapy, and pre/post-menopausal status.
Menopause was defined as when a subject was aged
45 years or over and had not menstruated for at least
12 months [21].

The lifestyle questions included current smoking, daily
alcohol intake, use of calcium supplementation, routine
exercise status during the past 12 months (including
frequency per week, average duration in minutes per
exercise session, and type of exercise), and lifelong
physical occupational status, all of which are considered
to affect BMD [9, 15]. The lifelong physical occupational
status was defined as the occupation that the individual
engaged in most frequently during her life, and was
categorized as heavy labor (such as farming), domestic
labor (such as house wife), or sedentary labor (such as
office work) [9]. Socio-demographic factors can indirectly
affect human health [22]. Thus, the socio-demographic
questions included duration of education in years as the
school educational attainment and total family income per
person in 2005. The medical and drug administration
histories included diabetes mellitus, cancer, thyrotoxicosis/
parathyrotoxicosis, chronic liver or kidney diseases, and
rheumatoid arthritis, as well as corticosteroid administra-
tion. The questionnaire was written in English, translated
into Bisaya and back- translated by different individuals.

(2) Anthropometry

Body height and weight were measured according to the
World Health Organization (WHO) protocols [23]. The
electronic standiometer measured 1-mm increments (DSN-
90; KDS Co., Kyoto, Japan). The weight scale used 100-g
units (mechanical scale, model 3p7044; Detecto, Webb
City, MO, USA). The body mass index (BMI) was
calculated as the ratio of weight (kg) to height (m) squared.
We used the WHO classification of BMI to identify the
BMI status of the women as follows: underweight (BMI<
18.5), normal (18.5≤BMI<25), overweight (25≤BMI<30),
and obese (BMI≥30) [24].

(3) Assessment of BMD

We measured the SOS (in m/s) at the right calcaneus.
DXA of the central skeleton is recognized as the ‘gold
standard’ for BMD measurement [1]; however, the neces-
sary equipment is not readily available at the community
level in the Philippines [14]. The use of quantitative
ultrasound (QUS) equipment for estimating BMD has been
increasingly accepted as a diagnostic technique for the
assessment of osteoporosis [25, 26]. We therefore, mea-
sured the SOS of women aged 20 and over using a portable
quantitative ultrasonic bone densitometer with a gel-
coupled system (CM-100; Furuno Electric Co., Nishino-
miya, Japan) in a temperature-controlled environment (26±
1°C) in order to estimate the BMD.

The movable cylinder of the CM-100 can be used to
hold the heel of each subject in position, in conjunction
with a fixed cylinder. The sound wave passes from one
transducer located in the fixed cylinder through the
subject’s heel to another transducer in the movable cylinder.
One measurement takes approximately 10 seconds. A
higher value is associated with a lower risk of osteoporosis.

Yo and Kishimoto [27] previously tested and confirmed
the short term reproducibility of the results produced with
this device, by calculating the coefficients of variation for
the apparatus using both the phantom technique and healthy
human subjects. The precision error was below 0.2% using
the phantom technique and 0.5% in the healthy human
subjects. The performance of the device was also compared
with DXA. The SOS measured by the CM-100 correlated
with BMD of both the calcaneus (r=0.77) and the lumber
spine (r=0.65) [27]. The study of Takaishi, et al. supported
the result [28]. In addition, the areas under the ROC curves
of SOS measured by the CM-100 and calcaneus BMD
measured by DXA did not demonstrate any significant
differences in predicting osteoporosis diagnosed using the
lumber spine BMD measured by DXA [27].

Before starting the first measurement on each survey
day, we performed a quality assurance phantom scan to
check the device calibration.

Statistical analysis

To determine the YAM-SOS score, the mean SOS values
among the age groups classified in 10 year increments were
compared. The T-score was calculated using the YAM and
the standard deviation (SD) as the maximum bone mass
achieved by young healthy Filipino women using the
following formula: (Individual SOS–YAM)/YAM SD [9].
The reference value used to determine the osteoporosis
status was derived from Kishimoto et al. [29]. The study
prepared sensitivity and specificity curves of the CM-100 in
order to determine the cut-off value for discriminating
between women with and without vertebral fracture. The
sensitivity curve intersected with the specificity curve at
1479 m/s (-1.79SD of YAM). Thus, the T-score for
diagnosing osteoporosis was defined as below –1.79. The
ROC curve analysis demonstrated that there was no
significant difference of sensitivity between the cut-offs of
SOS by CM-100 and lumber spine BMD by DXA for
predicting vertebral fracture [29]

The descriptive data are presented as the means,
medians, or percentages. To compare the distributions of
variables in the different age groups, we used t-tests,
Bonferroni’s tests following analysis of variance (ANOVA),
Mann-Whitney U-tests, and Chi-square tests, as appropri-
ate. To identify the variables that predicted osteoporosis,
we performed binary logistic regression analysis. Initially,
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univariate analysis was performed to calculate the crude
odds ratio (OR) and 95% confidence interval (CI) for osteo-
porosis. Next, stepwise multiple logistic regression analysis
was performed using backward elimination with the likeli-
hood ratio test to identify significant independent variables
for osteoporosis. All the significant and non-significant
variables in the univariate analysis were subjected to
backward elimination. The level of significance was <0.05
in two tailed tests. Dr. SPSS 2 for Windows (SPSS Japan
Inc. Tokyo) software was used for statistical analysis.

Ethical considerations

All participants were informed of the purpose of the study,
the safety of SOS measurements, the measures for the
protection of privacy, the voluntary nature of participation,
and their freedom to withdraw from the study. They were
also informed that publication of the study results would be
for academic and public-health purposes alone. Informed
consent was obtained from all of the participants. This
study was approved by the Ethical Committee of Biomed-
ical Research, Ochanomizu University, Tokyo, Japan.

Results

In total, 1,151 women from the five Sitios participated in
the survey. The number of participants in each 10-year age
category were as follows: 187 in their 20s, 271 in their 30s,
259 in their 40s, 245 in their 50s, 129 in their 60s, 47 in
their 70s, and 13 in their 80s. Women who reported a
history of chronic diseases and corticosteroid drug admin-
istration, as well as those who were pregnant and/or
lactating, were excluded; this left 905 women whose SOS
data were used to define YAM and calculate the T-score.
Table 1 shows the mean SOS according to the age groups.
The highest mean SOS occurred in women in their 20s, and
the values gradually declined with age. There was a
significant difference in the mean SOS between women in
their 20s and those in their 30s (Table 1). Thus, the peak
SOS value of 1,538.5 (SD±33.1) in the group aged 20 to
29 years was defined as the YAM.

We excluded 566 pre-menopausal women. Thus, the
final data used to identify the prevalence of osteoporosis
and the associated risk factors came from 339 post-
menopausal women.The crude prevalence of osteoporosis
was 19.8%. The prevalence for each age group was as
follows: 3.7% in the 40s, 9.9% in the 50s, 13.8% in the 60s,
68.3% in the 70s, and 100% in the 80s. Of the 339 women,
five (1.5%) had previously been diagnosed with osteopo-
rosis. The mean (±SD) SOS values of women with and
without osteoporosis were 1467.5 (±9.8) and 1512.0
(±22.8), respectively.

The different distributions of the anthropometric, repro-
ductive, socio-demographic, and lifestyle variables of the
participants with and without osteoporosis are summarized
and crude OR and 95% CI of each variable for osteoporosis
are presented in Table 2.

In total, 55.5% of the women lived below the US$1 per
person per day threshold defined by the World Bank as the
level of absolute poverty in low-income countries [30], and
27.7% lived on US$1 to $2 per person per day. When
duration of education was categorized to 3 groups
according to the school system of the Philippines, 36% of
women were classified as primary level (0 to 6 years), 31%
as high school level (7 to 10 years), and 33% as college
level or above (11 years and over). The majority of the
women engaged in domestic labor and less than 5% were
engaged in heavy labor among all of the age groups. The
most common types of exercise were walking (30.7%) and
stretching (12.4%), while the other types were negligible.
The percentages of women who exercised for an average of
30 minutes and over per session and who exercised 7 days a
week were 14.7% and 29.8%, respectively. The prevalence
of estrogen replacement therapy or use of calcium supple-
mentation was negligible.

Several variables were distributed differently by age
group. The mean body height, mean body weight, and
mean BMI were highest in those aged in their 40s and
gradually declined with advancing age. The mean (±SD)
body heights of those aged in their 40s and 80s were 152.7
(±5.7) cm and 147.7 (±6.5) cm, respectively. The mean
body weights of those aged in their 40s and 80s were 60.0
(±13.4) kg and 44.1 (±6.7) kg, respectively. The mean
BMIs of those aged in their 40s and 80s were 25.8±5.0 and
20.2±2.9, respectively. We identified 7.1% of the post-
menopausal women as having low BMI, 49.6% as normal,
33.6% as overweight, and 9.7% as obese. The prevalence of
overweight and obese women was 50.0% among those in

Table 1 Mean Speed of Sound (SOS) value in age groups

Age n Mean SOS n=905

±SD p

20–29 130 1538.5 ±33.1 –
30–39 213 1526.9 ±31.3 0.005
40–49 217 1522.9 ±28.1 <0.001
50–59 204 1512.0 ±25.9 <0.001
60–69 91 1501.8 ±21.7 <0.001
70–79 41 1474.5 ±19.4 <0.001
80–89 9 1460.6 ±10.1 <0.001

The p- value shows the level of significance of the difference in mean
SOS between 20s age group and each of other age groups compared
using Bonfferoni’s test following ANOVA.

20 Arch Osteoporos (2008) 3:17–24



their 40s; this declined to 0% among those in their 80s,
22.2% of whom were underweight. The percentage of the
participants reporting a history of oral contraceptive use for
1 year or over was the highest among those in their 40s
(19.2%) and declined with advancing age. Conversely, the
age of menarche, delivery frequency, and total lactation
duration (that is, the average lactation duration per child
multiplied by the frequency of lactation) were lower in the
younger age groups than in the older groups. The
percentage of older women who had undertaken routine
exercise during the past 12 months was higher than younger
women (77.8% in the 80s age group versus 34.6% in the
40s age group). The percentage of women who reported
sedentary labor as their lifelong physical occupation was
23.1% in the 40s age group and gradually declined to 0% in
the 80s age group. The median (25%, 75%) family income per
person in 2005 was US$400 (253, 574) in the 40s age group
and gradually fell to US$253 (155, 360) in the 80s age
group. The median (25%, 75%) duration of education in
years was 10 (9, 14) for those in their 40s and gradually
declined to 6 (4.5, 8.5) for those in their 80s. There were
no age-related trends in the prevalence of the history of
menstrual disorder while of reproductive age, daily alcohol
intake, and current smoking.

The age in one year increments, body weight, and
duration of education in years emerged as the predictors
for osteoporosis in the final model of logistic regression
analysis (Table 3).

Discussion

In the current community-based cross-sectional assessment
of bone-health status among urban Filipino women, 19.8%
of the post-menopausal participants were estimated to have
osteoporosis, while only 1.5% reported a previous disgnosis
with osteoporosis. The independent predictors of osteopo-
rosis in these women were advancing age, lower body
weight, and higher educational attainment.

The extremely low osteoporosis diagnosis rate prior to
this survey suggests difficulties in access to BMD measure-
ments, as mentioned in a previous Filipino study [14]. The
lack of affordability of these measurements for women
below the poverty line would be an additional factor. We
therefore propose that measures to prevent osteoporosis
should be advocated over diagnosis and treatment in

Table 3 Predictors and adjusted odds ratios (ORs) for osteoporosis in
post-menopausal women (n=339)

Variables OR (95% CI)

Age in 1 year increments 1.168 (1.115-1.224) a

Body weight (kg) 0.954 (0.923-0.987) b

Duration of education in years 1.132 (1.036-1.237) c

a Adjusted for body weight (kg) and duration of education in years
b Adjusted for age in 1 year increments and duration of education
in years
c Adjusted for body weight (kg) and age in 1 year increments

Table 2 Anthropometric, reproductive, socio-demographic, and lifestyle characteristics of 339 post-menopausal women with and without
osteoporosis and crude odds ratios (ORs) for osteoporosis

Variables With osteoporosis Without osteoporosis OR 95% CI

Mean ±SD Mean ±SD
Body height (cm) 148.6 ±5.9 150.4 ±5.3 0.940 (0.893–0.989)
Body weight (kg) 49.4 ±10.3 57.1 ±11.2 0.932 (0.905–0.959)
Body Mass Index (BMI) weightkg

�
height2m

� �
22.3 ±4.2 25.2 ±4.3 0.846 (0.787–0.909)

Age of menarche 14.4 ±1.7 13.9 ±1.8 1.183 (1.015–1.378)
Median [25%, 75%] Median [25%, 75%]

Total delivery frequency 6 [4, 8] 4 [3, 6.75] 1.130 (1.034–1.235)
Total lactation duration in months 72 [21, 96] 36 [6, 84] 1.004 (1.000–1.008)
Age in 1 year increments 71 [59, 74] 56 [53, 62] 1.163 (1.119–1.210)
Family income/person in the year 2005 (US$) a 300 [160, 600] 343 [189, 600] 1.000 (1.000–1.000)
Duration of education in years 7 [6, 14] 10 [6, 13] 0.972 (0.907–1.042)
Total routine exercise minutes/week during past 12 months 30 [0, 90] 0 [0, 105] 1.000 (0.999–1.001)

n (%) n (%)
Menstrual disorder while of reproductive age “Yes” 4 (6.2) 22 (8.1) 0.742 (0.247–2.333)
History of oral contraceptive use for 1 year and over “Yes” 2 (3.0) 36 (13.2) 0.202 (0.047–0.860)
Lifelong physical occupation
Heavy labor 1 (1.5) 11 (4.0) 1.000 –
Domestic work 54 (80.6) 209 (76.8) 2.814 (0.358–22.058)
Sedentary work 12 (17.9) 52 (19.1) 2.511 (0.298–21.186)

Daily alcohol intake “Yes” 5 (7.5) 29 (10.7) 0.678 (0.251–1.818)
Current smoking “Yes” 10 (14.9) 31 (11.4) 1.367 (0.632–2.943)

a US 1$ was estimated as 50 pesos.
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communities where the majority of residents live on low-
incomes.

Low body weight predicted osteoporosis in our study as
also reported for large epidemiological studies in the USA
and France. These studies suggested that heavier individ-
uals might put more strain on their bones as weight-bearing
exercise increased the BMD [31]. Although body weight
and BMI are different indicators, the Sixth National Nutrition
and Health Survey of the Philippines revealed that the
prevalence of overweight and obese women aged 20 years
and over increased from 18.6% in 1993 to 27.1% in 2003.
By contrast, 28.1% of women aged 70 years and over were
underweight in 2003 [32, 33]. Our study participants showed
a similar trend. Overweight status is a known risk factor for
the development of cardiac diseases and/or type 2 diabetes
[34]. However, based on our findings, recent promotion of
weight-loss schemes in the Philippines requires careful
consideration with respect to the prevention of osteoporosis.

Routine exercise did not protect against osteoporosis
development in our participants, perhaps because moderate
walking without weight-bearing exercise was most com-
mon and might not be sufficient to improve BMD.
Estimating the minutes per exercise session based on a
questionnaire interview might have caused random varia-
tions in the participants’ responses as reported in other
studies [35]. A systematic review paper of exercise-
intervention trials concluded that moderate daily walking
for 30 minutes combined with weight-bearing exercises
twice weekly prevented bone loss among early post-
menopausal women [36]. For older women, combined
weight-bearing exercise was reported to be effective in
improving BMD [37]. Such trials in other countries could
be extended to urban Filipino women, in order to design
programs to promote healthy bones.

The differences in socio-demographic status, reproduc-
tive history, and lifestyle among the age groups in our study
suggest that gradual social transitions have affected the
lives of urban Filipino women during the past 60 years.
However, with the exception of educational attainment,
these transitions did not significantly influence the preva-
lence of osteoporosis. The younger generation had higher
educational attainment and higher SOS scores. When age
and body weight were adjusted for, the women with higher
educational attainment had a moderately higher risk of
osteoporosis. Consistent with our results, a study of elderly
Mexican-American women reported that the osteoporosis
prevalence was greater among those with higher education-
al attainment [38]. By contrast, a study in Vietnam reported
that higher educational attainment reduced the risk of
osteoporosis [9]. The risk factors for osteoporosis might
differ among different populations [15]; alternatively,
educational attainment might have been a proxy for
unmeasured factors that affected the SOS score in our

study, because socio-demographic factors could influence
human health by interacting with other factors [22].
Identifying the community-based risk factors for osteopo-
rosis thus has intrinsic value.

To our knowledge, this is the first study to assess the
bone-health status of healthy Filipino women dwelling in
an urban community in which the majority lived on low-
incomes. However, several points should be considered
when interpreting the present data. First, the study could
not establish the cause-effect relationships between the
variables because of its cross-sectional design; nonetheless,
the results point to risk factors for osteoporosis develop-
ment in urban Filipino women. Second, we used a
convenience sampling approach, which was not represen-
tative of all urban adult Filipino women, although it was an
excellent method to investigate the health of under-studied
urban women with low-incomes [39]. Third, the screening
of women with a history of disease using face-to-face
interviews was previously found not to endorse the
accuracy of diagnosis where access to medical services
was limited [40]; despite this, the interviewers and the
interviewees made their best efforts to reach a common
understanding on the diagnosis with the assistance of a
Filipino physician. In addition, the 100% prevalence of
osteoporosis in the 80s age group could not be generalized
because of the small sample size, though our current
findings appeared to be reasonable in the light of the
results of a previous study of Indian women from urban
low-income communities [10]. Fourth and finally, we could
not obtain dietary data because validated food frequency
questionnaire (FFQ) to measure usual calcium intake was
not available. Milk and milk products are mostly imported
[41] and not affordable for individuals with low-incomes.
Therefore, applying the FFQ developed for other countries
was not possible. We attempted 24-hours dietary recall
method in our preliminary survey; however, we found that
the traditional shared-plate eating style made estimating the
amount of food consumed difficult for most women.
Although we could not include dietary data in our analysis,
the findings of our preliminary survey will allow us to
explore a direct method for dietary data collection based on
smaller sample sizes in future studies.

In summary, this primary community-based assessment
of bone-health status in urban Filipino women concluded
that advancing age, lower body weight, and higher
educational attainment were predictors of the development
of osteoporosis among post-menopausal women. Our
results highlight the need for an osteoporosis prevention
program for urban Filipino women in low-income areas.
Prospective longitudinal observation of the participants of
the present study could confirm the effects of age, body
weight, and educational background on osteoporosis devel-
opment, and allow its role in fracture risks to be evaluated.
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We believe that our current findings will be beneficial in
determining the prevalence and risk factors for osteoporosis
in a non-institutionalized population in the Philippines.
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