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Objective: POROS evaluates a 3-step fracture risk screening program in women 50–64 not
previously diagnosed with osteoporosis. This report details the research design and baseline
characteristics.
Methods: Recruiting from 6 primary care sites, baseline characteristics, including fracture risk
factors, were assessed via self-administered questionnaires (SAQs). Subjects with ≥1 risk
factor were randomized to Intervention or Non-Intervention. Those without any risk factors
were placed in the No Risk Factors group. Bone turnover was measured in the Intervention
group via urine N-telopeptide (NTx) testing. Subjects with NTxN50 had central hip and spine
Dual-energy X-ray Absorptiometry (dxa). All groups were followed for 24 months, completing
SAQs on osteoporosis management and fractures. At baseline, comparisons were made on
demographics, health status, and prevalence of fracture risk factors.
Results: 2839 women were enrolled and included in baseline analyses (1464 Intervention, 372
Non-Intervention, and 1003 No Risk Factors). The mean age was 56.1 and 81.1% were
postmenopausal. As expected by randomization, the Intervention and Non-Intervention groups
had similar baseline characteristics. The most commonly reported fracture risk factors were
body mass index b24 kg/m2 and needing to use arms to stand from a chair. Subjects in the No
Risk Factors group were more likely to be younger, heavier, Hispanic, in good health, a non-
smoker, and to drink less alcohol.
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Conclusion: A stepwise screening program, utilizing data on fracture risk factors and high bone
turnover prior to obtaining central bone density, can contribute significantly to fracture risk
assessment in perimenopausal and younger postmenopausal women.

© 2010 Elsevier Inc. All rights reserved.
1. Introduction

Early identification of women at increased risk of osteopo-
rotic fracture presents an opportunity for intervention to
decrease fracture risk. Recent studies have shown women
with osteopenia constitute the largest proportion of those who
sustain fractures [1,2]. Low bone mass is the single best
predictor of fracture risk in asymptomatic, postmenopausal
women. However, assessment of bone density is not system-
atically performed as a screening tool in youngerwomen (aged
50–64). In addition, low bone mineral density (BMD) alone
does not provide adequate fracture risk stratification. Not all
women with osteopenia (T-scores between −1.0 and −2.5)
are at high risk for future fractures.

Risk factor identification tools may complement BMD
testing in this younger, at-risk population. The World Health
Organization's fracture risk assessment (FRAX) may be a
useful tool to help risk stratify women with osteopenia [3–6].
Other strategies to assess the risk of bone loss and fractures in
this early postmenopausal group may include measurement
of bone turnover markers, such as urine N-telopeptide (NTx)
[7–10]. A baseline BMD is a static assessment of the measured
skeletal sites. In contrast, bone markers provide a dynamic
indication of the current status of bone turnover and bone
remodeling. The best screening methods for fracture risk in
younger postmenopausal women should be both noninvasive
and relatively low cost.

The Primary Care Osteoporosis Risk of Fracture Screening
(POROS) study implements and evaluates a three-step
fracture risk screening program in the primary care setting
within a large, diverse patient population of women aged 50–
64 who had not been diagnosed or treated for osteoporosis. It
assesses fracture risk factors, high bone turnover, and low
bone mass at baseline, with a 24-month follow-up period to
observe osteoporosis disease management strategies and
fractures. This report details the research design and
summarizes the baseline characteristics of the study subjects.

1.1. Study objectives

The primary objective of the POROS Study is to determine
the clinical utility of a three-step fracture risk screening
program in a population of predominantly younger post-
menopausal women. Clinical utility will be measured by
comparing physician-recommended disease management
strategies for subjects in the intervention group versus
those without the intervention. It is hypothesized that
physicians will be more likely to recommend preventive
and treatment-oriented approaches to osteoporosis (e.g.,
exercise, calcium, medications) for patients with detailed
information on fracture risk.

Secondary objectives of the study include assessing the
differences in treatment initiation for subjects in the
Intervention versus Non-Intervention group, evaluating the
correlation between the three screening variables (risk
factors, urine NTx, and dxa), comparing fracture rates (at
1- and 2-years post-baseline), exploring the association
between number of fracture risk factors and fracture
incidence, and determining the risk factors most predictive
of fracture.

2. Methods

This 24-month, prospective screening and follow-up
study enrolled patients from medical groups representing
six primary care sites in the western United States. The study
also includes an observational follow-up component using
electronic pharmacy data and medical record review for
validation. Each study site obtained Institutional Review
Board approval. All subjects provided written informed
consent prior to beginning the study.

2.1. Subjects

Women who were 50–64 years of age, under the care of
the participating medical group, able to speak and read
English or Spanish, ambulatory, and able to complete a self-
administered questionnaires (SAQs), were eligible for the
study. Subjects were excluded if they had previously used an
osteoporosis medication; used an estrogen implant, hormone
therapy (HT), or birth control pills within the past 6 months;
had a terminal illness; lived in a long-term care facility; were
enrolled in another clinical research study; or were a resident
of the European Union.

2.2. Study design

The overall study design is summarized by flowchart in
Fig. 1.

2.2.1. Recruitment
Site investigators invited women age 50 to 64 years who

were patients under current care of their medical group.
Subjects were recruited via mail invitations as well as during
routine office visits or health fairs, with enrollment starting in
August of 2006 and ending in February, 2008. The primary
method of subject recruitment varied widely by site, with
some sites recruiting about 99% of subjects from mailed
invitations, and others using office visits, seminars, awareness
sessions, and health fairs to recruit over 95% of their subjects.

2.2.2. Data collection
Enrolled and consented subjects were asked to complete

baseline SAQs, which included questions about general
health and fracture risk. The questions for fracture risk were
a modification of the FRACTURE Index without bone BMD
assessment developed by Black et al. [11]. Additional risk
factors were a result of discussion in 2005 with John Kanis
who was leading the development of the fracture risk
assessment tool (FRAX) for the World Health Organization.



Fig. 1. Subject groupings and assessments.
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Age was excluded as a risk factor since our study subjects
were less than 65 years old andwould score zero for their age.
The resulting nine fracture risk factors included body mass
index (BMI) less than 24 kg/m2, weight less than 125 lbs,
previous fracture, mother or father with a hip fracture after
age 50, rheumatoid arthritis, ability to stand from chair
without use of arms, current smoker, three or more alcoholic
drinks a day, and corticosteroid use (for a total of 30 days or
more) within the past 6 months.

Based on the presence or absence of these fracture risk
factors, subjects were stratified into 2 groups: “No Risk
Factors” or “one or more fracture risk factors” (see Fig. 1).
Thosewith one ormore fracture risk factors were randomized
with a 4:1 allocation to either the “Intervention” or “Non-
Intervention” groups. Both the No Risk Factors group and the
Non-Intervention group received “usual care” throughout the
study and are therefore non-interventional. Educational
materials pertaining to low bone mass (osteoporosis and
osteopenia) were given to all subjects at baseline and
18 months of follow-up.

Each subject was also required to have a baseline case
report form (CRF) completed by the physician or physician's
representative. In addition to documenting that all informed
consent forms (ICFs) were signed and eligibility requirements
were met, the baseline CRF included information on demo-
graphics (age, race, and ethnicity), randomization status,
medication history (use of estrogen, corticosteroids, or anti-
epileptics), medical history (ever diagnosed with cardiovas-
cular/pulmonary, gastrointestinal, musculoskeletal, endo-
crine/metabolic, genitourinary, malignancies, or metabolic
conditions), fracture history, current medication use (calcium
or vitamin D), fracture risk factors, urine NTx and dxa results
(where applicable). In addition, a physician assessment page
allowed physicians to check boxes indicating which, if any,
osteoporosis medications or lifestyle modifications they were
recommending and whether the subject's insurance coverage
(or lack of coverage) influenced the physician's treatment
choice. The entire CRF (including the physician assessment
page) was completed for all three study groups (No Risk
Factors, Non-Intervention, and Intervention subjects) once all
screening steps were complete.

2.2.3. Intervention
For those subjects randomized to the “Intervention”

group, a urine sample kit was distributed to take home for
collection. Subjects also had the option of returning to the
physician's office for an early morning visit and providing a
urine sample at that time. In either case, the participants were
instructed to collect the second voided morning urine
between 5:00 and 10:00 AM. The samples were sent to
Pacific Biometrics, Inc. (PBI) centralized laboratory for
analyses of urinary N-telopeptide (Ntx) and creatinine. The
samples were batched and run every 2 to 4 weeks. The results
were reported in nanomole bone collagen equivalents per
millimole creatinine (nM BCE/mM Cr). The urine NTx cut-off
level chosen was one or more standard deviations (SD) above
the premenopausal mean (35 nM BCE/mM Cr±15). If the
urine NTx result was above 50 nM BCE/mM creatinine, the
subject was scheduled for a central dxa with imaging of the
hip and lumbar spine.

In summary, the intervention group completed the
following three-step screening for fracture risk:

Step 1 Fracture risk assessment (baseline SAQ)
Step 2 Urine NTx test
Step 3 If urine NTx result was above 50 nM BCE/mM Cr, dxa

was performed

After the subject completed all screening steps, her
primary care physician completed the physician assessment
of the CRF to document his/her intentions for prevention or
disease management. During the office visit, results of study
tests, general measures and therapeutic options for preven-
tion and treatment of osteoporosis were discussed with the
participants. After each encounter, their physician completed
a “physician assessment”. Subsequently, all patients were
followed by their primary care physician in an observational
manner with no further prescribed intervention as part of the
study. The intent was to have a naturalistic course after
acquiring fracture risk information beyond that of usual care.

2.2.4. Follow-up
Follow-up SAQs were sent to all subjects at 1, 6, 12, and

24 months post-baseline. The 1- and 6-month SAQs included
questions on perceived risk of osteoporosis and initiation or
compliance with current osteoporosis therapy (where appli-
cable). The 12- and 24-month SAQs collected information on
overall health (poor to excellent current health and walking
ability), behavioral health (frequency of aerobic exercise,
muscle strengthening and balance activities; smoking histo-
ry; and alcohol use), medical resource utilization (number of
visits to physicians, emergency departments, and hospital
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stays in the past year), osteoporosis medications and
osteoporosis-related lifestyle changes (special diet or exer-
cise plan), fractures, and use of corticosteroids in the past
year. An addendum to the follow-up SAQs asked patients
about lifestyle changes to help treat or prevent osteoporosis
since completing the last SAQ and discussions, letters, or
phone calls that might have originated from their physician's
office. Because some participants may have begun medica-
tions or supplements, while others may have discontinued or
changed medications during the course of the study, the
periodic SAQs were designed to capture that information.
Subjects who did not return an SAQ within 2 months of
mailing were contacted via a secondmailing. Failure to return
a particular SAQ did not preclude the patient from receiving
and completing subsequent SAQs.

2.2.5. Validation
For subjects reporting fracture occurrences on the 12 or

24-month SAQs, fractures (along with hospitalizations, office
visits, and ER visits) were validated via review of the subject's
medical record and documented on the CRF. One site had
electronic pharmacy records and use of a centralized
pharmacy system, which gave them access to all patient
prescriptions and allowed for a reliability assessment of self-
reported use of osteoporosis medications.

2.2.6. Sample size
The prevalence of specific fracture risk factors in women

50–64 years of age has not previously been established. Since
the present study was intended to explore those risk factors
in conjunction with high bone turnover and low bone mass,
prevalence estimates for calculating expected sample size
were based on data from the Black et al. Fracture Index [11]. It
was estimated that approximately 30% of women in this age
group would have at least one fracture risk factor. Since the
primary study objective was to compare the Intervention
with the Non-Intervention group with respect to physicians'
recommended disease management strategies, the sample
size for the intervention group (with all three screening
components) was determined first. Setting the alpha level at
0.05 and anticipating a 10% difference in diseasemanagement
for the two groups (0.75 versus 0.65), power of over 95%
could be achieved with a sample size of 600 intervention
patients. In order to increase precision when evaluating the
intervention group and to maximize the sample size available
for stratification based on urine NTx and dxa results, a 4:1
allocation of subjects to Intervention versus Non-Intervention
was chosen. dxa results would then be distributed among the
three categories (normal, osteopenic, and osteoporotic),
further reducing the number of patients in each strata.

Based upon these figures, it was estimated that it would be
necessary to recruit approximately 5250 patients into the
study, 30% of whom were expected to have one or more
fracture risk factors (n=1575), 80% of whom would then be
randomized to the intervention group (n=1260). Of those in
the intervention group, if 90% completed urine NTx testing
(n=1134), 65% of those subjects then had a result high
enough to qualify for a dxa (n=737), and if 90% actually
completed a dxa, it was expected that 663 patients would
have all 3 components of the three-step screening complete.
2.3. Statistical methods

In evaluating the three study groups, a Wilcoxon Rank Sum
test was used to compare continuous variables (including age,
age atmenopause, BMI, time since stoppingHT, and duration of
HT use). A Chi-square test was used to compare the groups on
race/ ethnicity, level of education, menopausal status, previous
use of HT, state of current health, walking ability, exercise
(walking, aerobic activities, strengthening activities, and
balance improvement activities), falls during the past
12 months, current vitamin D supplementation, calcium
supplementation, smoking status, and alcohol consumption.

The fracture risk factors assessed as part of the baseline
SAQ included:

1. Low-trauma fracture after age 50 (low-trauma defined as a
non-car accident fracture of the spine, wrist, hip, leg, arm,
pelvis, collarbone, ankle, or rib)

2. Maternal or paternal history of hip fracture after age 50
3. Weight≤125 pounds
4. BMIb24 kg/m2

5. Current smoker
6. Needs arms to assist self in standing up from chair
7. Currently drinks 3 or more alcoholic drinks per day, on

average
8. Has rheumatoid arthritis, as diagnosed by a doctor
9. Has taken an oral corticosteroid for a period of 30 days or

longer in the past 6 months

A Chi-square test was used to compare the Intervention
and Non-Intervention groups on the presence of each fracture
risk factor. The average total number of risk factors per person
was also calculated for both groups and the difference
compared using a Wilcoxon Rank Sum test.

2.3.1. Primary and secondary outcomes measures
After completion of the POROS study, subjects will be

evaluated with respect to both the primary and secondary
studyobjectives. Toassess theprimaryobjectiveof determining
the clinical utility of the program, physician-recommended
disease management strategies will be compared for the
Intervention versus Non-Intervention group. The physician
recommendations (treatment intentions) will be collected
from the baseline CRF (e.g. recommending calcium supple-
ments or more physical activity, having written a prescription
for osteoporosis medications: bisphosphonates, selective es-
trogen receptor modulators (SERMs), or calcitonin). With
respect to the secondary objectives, actual treatment initiation
by patients will be determined by quantifying the number of
patients reporting use of at least one prescription for an
osteoporosis medication within 6 months of baseline. The
correlation between fracture risk factors and urine NTx and
dxa scoreswill be determinedbycomparing values recorded on
the baseline CRF forms of the intervention group subjects for
each of the three measures. If sample size is adequate for
evaluationof fractures, then incidentpatient-reported fractures
will be compared for the Intervention versus Non-Intervention
groups via questions on the 12- and 24-month SAQs. Incidence
of these fractures will be further evaluated to determine their
association with the number and type of fracture risk factors
reported by patients on the baseline CRF.
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3. Results

3.1. Recruitment

9128 women returned an ICF form and were then mailed
the baseline SAQ. Of those subjects, 2867 returned the
baseline SAQ, were confirmed as eligible for the study, and
were assigned to one of the three study groups. Twenty-eight
of these subjects were then excluded from analysis due to
either improper randomization or missing CRF (specifically
physician assessment) pages, resulting in a sample size of
2839 for the baseline analysis. Almost 65% of the 2839
patients reported one or more fracture risk factors on the
baseline CRF (n=1836), nearly doubling the anticipated 30%
prevalence that was expected based upon pre-recruitment
calculations. With the 4:1 allocation to the study groups, a
total of 1464 subjects were assigned to the Intervention and
372 to the Non-Intervention group (Fig. 1). Initially, seven
medical groups participated in the process of recruitment and
data collection, but one site was excluded due to an inability
to fulfill study obligations. Thus, the final study numbers
include data from the six remaining sites.

3.2. Study groups

Approximately two-thirds (n=1836) of the 2839 enrolled
patients reported one or more fracture risk factors on the
baseline SAQ and were randomized to either the Intervention
(n=1464) or Non-Intervention group (n=372). The No Risk
Factors group totaled 1003 patients. Baseline characteristics are
shown in Table 1. As expected by randomization, the
Intervention and Non-Intervention groups were similar with
only one exception (falls). In contrast, those in the No Risk
Factors group had many significant differences from those in
both of the randomized subject groups.

3.2.1. Demographics
Subjects in this study ranged in age from48 to65 years,with

amean age of 56.1. Although the target age group for this study
was 50–64 years, a few subjects (n=16) were included who
were slightly above or below the age cut-off at the time of
randomization, butmet all other criteria.Most of these subjects
had their 65th birthday within a fewmonths of randomization
and were likely to have been 64 years of age at the time they
consented to participate and began the enrollment process.
Only one subject was younger than 50 (having an age of 48
reported on the CRF). The No Risk Factors group was slightly
younger (mean=55.7 years) than both the Intervention
(mean=56.2, pb0.05) and Non-Intervention group (mean=
56.3, pb0.01). Ethnicity was fairly uniform across the study
groups: about 71% of the patients were Caucasian, 23.7%
Hispanic, 7.3% Asian, 6.5% Black, 0.7% American Indian or
Alaskan native, 0.5% Native Hawaiian or Other Pacific Islander,
and almost 14% other or multiple races. However, there was a
significantly different proportion of Hispanic subjects in the No
Risk Factors group (26.9%) compared to the Intervention
(22.5%, pb0.05) or Non-Intervention group (20.2%, pb0.05).
The majority of study subjects had completed at least some
college (73.5%), and there were no remarkable differences
between the three study groups. Fewer than 8% of the subjects
had less than a high school diploma.
3.2.2. General health and mobility
On average, almost 87% of the subjects reported their

current health to be good, very good, or excellent. Only 2% of
subjects thought they were in poor health. The No Risk
Factors group was in significantly better health, with 92.7%
reporting good to excellent current health compared to about
83% of those in both randomized groups (pb0.0001 for both).

This difference in health status was also evident when
assessing walking competency and falls between the groups.
Only 13.3% of the No Risk Factors group reported having
problems walking (with or without the need for aids) in
comparison with 31.5% of the Intervention and 27.9% of the
Non-Intervention group (pb0.0001 for both). Almost 40% of
subjects in the Intervention group reported one or more falls
in the past 12 months. This was significantly higher than both
the Non-Intervention (33.2%, pb0.05) and the No Risk Factors
group (30.4%, pb0.0001). The Intervention group was more
likely to have fallen due to dizziness (10.8%) than the Non-
Intervention (4.2%, pb0.05) or No Risk Factors group (2.0%,
pb0.0001). The most common reason for falls was due to
slipping or tripping (69.9% for the Intervention group, 69.2%
for the Non-Intervention and 76.0% in No Risk factors group).
The differences were not statistically significant.

3.2.3. Exercise activities
On average more than a third of each group participated in

regular physical activities, including walking three or more
times a week, aerobic activities, and muscle strengthening
activities one or more times per week. The younger, healthier,
No Risk Factors group was less likely to do balance improve-
ment activities than either randomized group (pb0.05).

3.2.4. Supplements and hormone status
Almost 60% of the subjects reported currently taking a

calcium supplement, with no significant differences between
the three study groups. The Intervention group was slightly
more likely to be taking vitamin D (67.8%) compared to both
the Non-Intervention (64.1%) and “No Risk Factors” group
(63.0%), although only the difference versus the “No Risk
Factors” group was statistically significant (pb0.05).

Approximately one-fifth of the study subjects had a
menstrual period in the last year. For subjects postmenopausal
at baseline, their average age atmenopausewas about 48 years.
A total of 35.2%had previously usedHT. The average duration of
HT use was almost 5 years (59.6 months): Intervention group
62.9 months, Non-Intervention group 68.0 months, and No
Risk Factors group 50.9 months. On average, subjects discon-
tinued HT a little more than 5 years prior to enrolling in this
study.

3.3. Fracture risk factors

As shown in Fig. 2, the fracture risk factors were similar in
frequency for both Intervention and Non-Intervention groups
except for diagnosis of rheumatoid arthritis. Themost common
fracture risk factor was BMI with almost 44% of the subjects
having a calculated value less than 24 kg/m2. About 36% of the
randomized subjects reported the need to use arms to assist
oneself from standing from a chair. Approximately 14% had a
history of a previous non-traumatic fracture and 20% had a
mother or father with a previous hip fracture. Diagnosis of



Table 1
Baseline characteristics.

Intervention Non-intervention No risk factors All patients

(n=1464) (n=372) (n=1003) (n=2839)

Mean (SD)
Age (years) 56.2 (4.2) 56.3 (4.3) 55.7 (4.0)a,b 56.1 (4.1)
Age at menopause (years) 47.8 (7.0) 47.8 (6.8) 48.2 (6.5) 47.9 (6.8)
Body mass index (kg/m2) 28.0 (7.5) 27.3 (7.0) 30.2 (5.4) c 28.7 (6.9)

Percentage (%)
White race 71.6 71.5 70.4 71.2
Hispanic or Latino 22.5 20.2 26.9a,b 23.7
At least some college education 72.6 77.2 73.3 73.5
Menstrual period in past year 16.8 20.7 21.4 b 18.9
Has used HRT or ERT in the past 37.0 33.9 33.0 b 35.2
Good to excellent current health d 83.6 83.2 92.7a,b 86.8
Has some problems walking (with or without aids) 31.5 27.9 13.3a,b 24.6
Walks for fun or exercise

Less than once a week 35.9 37.4 31.8 b 34.6
1 to 2 times/week 25.8 29.2 30.4 27.9
3 or more times/week 38.3 33.3 37.8 37.5

Engages in aerobic activities e 33.3 28.9 28.0 b 30.8
Engages in muscle strengthening activities e 37.6 35.4 32.9 b 35.6
Balance improvement activities e 15.9 17.1 12.4a,b 14.8
1 or more falls during the past 12 months 39.6 33.2 b 30.4 b 35.5
Current vitamin D supplement 67.8 64.1 63.0 b 65.6
Current calcium supplement 60.2 58.6 57.0 58.8
Current smoker 10.6 10.3 0.0 c 6.8
Drinks 3 or more alcoholic drinks per day 6.6 7.9 0.0 c 4.4

a pb0.05 compared to Non-Intervention group.
b pb0.05 compared to Intervention group.
c Variable was used for grouping subjects, so differences are statistically significant, as expected, when compared with the Intervention and Non-Intervention

groups.
d Comparison group is “fair” or “poor” health.
e One or more times per week; comparison group is less than once/week.
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rheumatoid arthritis by a physician was more common in the
Intervention group at 17.5% versus 11.6% of Non-Intervention
subjects (pb0.01). Unhealthy lifestyle habits were uncommon:
10% of subjects were current smokers and about 7% reported
drinking an average of three or more alcoholic drinks per day.
Fig. 2. Distribution of risk factors for Interv
The use of corticosteroids for 30 days or more over the past
6 months was infrequent.

The frequency of the total number of risk factors is shown in
Fig. 3. Approximatelyhalf of the subjects hadonly one risk factor,
a third had two risk factors, and a tenth had three risk factors.
ention and Non-Intervention groups.



Fig. 3. Number of risk factors reported (amongst those with one or more risk factors).
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Roughly 2.5% had four risk factors and less than 1% had five risk
factors. No subjects reported six or more fracture risk factors.

4. Discussion

Recruiting from primary care practices, the POROS study
enrolled younger, primarily postmenopausal women who
had not been diagnosed or treated for osteoporosis. The first
step of the three-part screening program was to assess for
nine fracture risk factors. Over one-third of subjects reported
absence of any risk factors and were followed for usual care.
Thosewith one ormore fracture risk factors were randomized
into a Non-Intervention or Intervention group. The latter
proceededwith the second screening step bymeasurement of
a marker of bone resorption, urinary NTx. If their NTx results
were more than one SD greater than the premenopausal
mean (50), they completed the third step by having a central
dxa scan of the hip and lumbar spine.

The goal of the present study is to assess the value of a
three-step screening program (risk factors, urine NTx, dxa) in
identification of younger postmenopausal women at high risk
for fracture. The current clinical challenge is identifying those
patients at high fracture risk so that appropriate osteoporosis
prevention and treatment can be given. Prevention clinical
trials based on entry criteria of only low bone mass have
shown that a large number of subjects need to be treated to
prevent one fracture. Risk stratification of those with low
bone mass, high bone turnover, and one or more other risk
factors may provide identification of those at substantial risk
for fracture and allow for a more focused approach to disease
management and treatment.

The long awaited World Health Organization fracture risk
model utilizing fracture risk factors with BMDwas released in
February 2008 as the so-called FRAX tool [3–6]. On the FRAX
website, an individual's 10-year fracture risk is estimated for
hip and major osteoporotic fractures. In addition to risk
factors, the skeletal site used for the calculation is femoral
neck BMD. The major limitation of the FRAX tool in younger
postmenopausal women is that lumbar spine BMD is not an
option for estimating fracture risk. Since early postmeno-
pausal bone loss affects the higher turnover trabecular bone
more than the dense cortical bone, lumbar spine BMD would
be the preferred skeletal site rather than total hip BMD.

Alternatively, the National Osteoporosis Risk Assessment—
NORA-Study assessed nearly 150,000 postmenopausal patients
by various peripheral bone mass measurement devices [1,12].
In a one-year follow-up, 2259new fractureswere self-reported.
Of those, over half occurred in those with osteopenia at a
peripheral site. Themost important determinants of fracture in
the short term were low BMD, previous fractures, poor health
status andpoormobility. Therewerenobonemarkers analyzed
in NORA.

The French study, Osteopenic Women at High Risk of
Fracture or OREFLY study, followed 671 women age 31–
89 years of age for 9 years [13]. Bone markers of formation
and resorption were assessed as well as central dxa. Almost
half had osteopenia identified at the lumbar spine or hip at
baseline. Almost half of the 158 fractures occurred in the
women with osteopenia. The study reported osteopenic
postmenopausal women with one or more of the following
risk factors were at high risk for vertebral and nonvertebral
fracture up to 10 years later: low BMDwith T-score of−2.0 to
−2.5 at the hip or spine, history of prior fracture, and high
level of bone turnover marker.

Combining risk factors, bone turnover and BMD has been
reported to increase the predictive power for fracture risk.
Johnell et al. showed 10-year hip fracture probability for
individual risk factors and combinations of risk factors
[14,15]. The highest probability was achieved by the
combination of low BMD less than −2.5, history of prior
fracture and high bone turnover marker.

These key previous studies provided the background for
the development of the POROS study. The study design is
based on the premise that prescreening using risk factors and
bone resorption markers identifies high risk women. The
baseline characteristics are presented in this paper. The
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average patient was 56 years old, in good to excellent health,
and postmenopausal. As expected by randomization, the two
Intervention and Non-Intervention groups had similar base-
line characteristics. The observational group with no fracture
risk factors was more likely to be younger, heavier, Hispanic,
in good health, a non-smoker and to drink less than three
alcoholic drinks per day.

Of all subjects consenting to participate in the study,
approximately 65% reported at least one fracture-related risk
factor. This figure is more than twice the 30% that was
expected based on preliminary calculations of risk-factor
prevalence in this population. Since there are no well-
established prevalence figures in the literature for women
aged 50–64, the present study could be reflecting the true
distribution of risk factors for this population. Alternatively,
the women consenting to the study may have opted to
participate based on greater known or suspected risk for
osteoporosis. This could have resulted in a selection bias that
increased the baseline fracture risk of the study population.

Of those subjects reporting one or more fracture risk
factors, more than half had only one risk factor. The most
common risk factor was low BMI. Over 15% reported a
previous non-traumatic fracture after the age of 50. Rheu-
matoid arthritis was more common than expected (16% of
these subjects). Since this is self-reported, there may have
been confusion over the difference between rheumatoid
arthritis and osteoarthritis. In addition, a surprising 36% of the
randomized subjects reported needing their arms to assist
themselves in standing from a chair, raising suspicion that the
question was misinterpreted. However, this figure is not
inconsistent with the fact that 30% of the randomized patients
also claimed to have some problems in walking, and
consequently may indicate that a portion of these relatively
younger women may not be in optimal health and could be
at-risk for an osteoporotic fracture.

A broad spectrum of additional analyses is planned as the
POROS study follows patients for up to two years post-
baseline. The impact of this screening program will be
assessed by comparing physician treatment recommenda-
tions for the Intervention versus Non-Intervention group as
well as lifestyle changes, medication, and supplement use
reported by patients. Associations between bone mass (dxa),
bone turnover (urine NTx), and fracture risk factors will be
explored, in addition to differences in fracture rates between
the study groups at 1 and 2 years post-baseline.

Based on NHANES III data, Looker et al. estimated
15.4 million women had osteopenia in 1995 [16]. A decade
later, Burge et al. reportedmore than 2 million fractures costing
$17 billion in the United States [17]. By age group, the absolute
number of fractures was highest amongwomen age 50–64 and
75–84 years old. The study estimated the number of fractures
and economic burden from2005 data to the year 2025. Patients
age 50–64 years are predicted to account for 30% of fractures.
An astounding 175% increase was projected for Hispanic and
other subpopulations. It is imperative to develop a strategy for
identification of these high risk individuals.

Evaluation of a stepwise screening program in the POROS
study, utilizing the presence fracture risk factors and high bone
turnoverprior to obtaining central bonedensity,will contribute
significantly to the understanding of fracture risk assessment in
perimenopausal and younger postmenopausal women.
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