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Osteoporosis is the most common bone disease in humans, and it has caused major public
health problems. Though osteoporosis affects all ages, its prevalence will increase as the
population ages worldwide. In recent surveys of the Korean population, the prevalence of osteo-
porosis was 32.6% in women aged 50 years and above. Osteoporosis can be prevented,
diagnosed easily, and treated before any fracture occurs. The active involvement of medical
personnel and patients is needed. The prevention and management of osteoporosis are similar
to other lifestyle-related diseases. Adequate intake of calcium and vitamin D, regular weight-bea-
ring exercise, fall prevention, and avoidance of tobacco use and excessive alcohol intake are
recommended for the general population. Bone mineral density testing and drug treatment must
be considered to manage the risk factors of high risk groups. In this study, we review Korean
and international research trends, and attempt to present an evidence-based strategy for the
management of osteoporosis.
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Table 1. The classification of osteoporosis by bone mineral density measurement

T-score Classification

=-10 Normal

-2.5<, <-1.0 Low bone mass (osteopenia)
=25 Osteoporosis

<-2.5+one or more fracture

Severe or established osteoporosis

Table 2. Prevalence of osteoporosis from previous study in Korea

Population (age, yr)

Method Site

552 \Women (=50) [16] QuSs
138 Women (=60) [17] DXA

1,629 Women (49-54) [18] DXA

1,448 Women (=40) [19]  DXA

10,038 Women and men Qus
(40-69) [20]

347 Women and men DXA
(40-59) [21]

596 Women (40-70) [22] Qus
10,026 Women (=40) [23] DXA
2,123 Women (=40) [156]  DXA

3,682 Women and men DXA
(=50) [14]

Prevalence (crude %)
Calcaneus 11.8
Lumbar spine 45.7
Femoral neck 13.0
Lumbar spine 9.8
Femoral neck 1.4
Lumbar spine 19.4
Femoral neck 10.8
Tibia Female (19.9) male (2.0)
total (11.3)
Distal radius Female (8.4) male (2.0)
total (5.0)
Lumbar spine or  Female (2.6) male (5.8)
femoral neck total (4.0)
Calcaneus 19.0
Femoral neck 23.1
Calcaneus 30.6
Distal radius 18.9

Lumbar spine or

femoral neck total (19.3)

Female (32.6) male (4.9)

QUS, gquantitative ultrasound densitometry; DXA, dual-energy X-ray absorptiometry.
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Table 3. Conditions and diseases that cause or contribute to osteoporosis [5,26]

Factors Conditions and diseases

Lifestyle factors Low calcium intake/vitamin D insufficiency/excess vitamin A/high caffeine intake/high salt intake/
aluminum (in antacids)/alcohol (3 or more drinks/d)/inadequate physical activity/immobilization/
Smoking (active or passive)/falling/thinness

Genetic disorders Cystic fibrosis/homocystinuria/osteogenesis/imperfecta/Ehlers-Danlos/hypophosphatasia/
porphyria/glycogen storage diseases/idiopathic hypercalciuria/Riley-Day syndrome/Gaucher’s
disease/Marfan syndrome/hemochromatosis/Menkes steely hair syndrome

Hypogonadal states Androgen insensitivity/hyperprolactinemia/athletic amenorrhea/anorexia nervosa and bulemia/
panhypopituitarism/premature ovarian failure / Turner's & Klinefelter's syndromes
Endocrine disorders Cushing's syndrome/hyperparathyroidism/thyrotoxicosis/adrenal insufficiency/diabetes mellitus

Gastrointestinal disorders Gl surgery/malabsorption/primary biliary cirrhosis/inflammatory bowel disease/celiac disease/

pancreatic disease/gastric bypass

Hematologic disorders Hemophilia/multiple myeloma/systemic mastocytosis/leukemia and lymphomas/sickle cell
disease/thalassemia/rheumatic and auto-immune diseases/ankylosing spondylitis/lupus

Rheumatoid arthritis

Miscellaneous disorders ~ Alcoholism/emphysema/multiple sclerosis/amyloidosis/end stage renal disease/muscular
dystrophy/chronic metabolic acidosis/epilepsy/post-transplant bone disease/congestive heart
failure/idiopathic scoliosis/sarcoidosis/depression/prior fracture as an adult

Medications Anticoagulants (heparin)/barbiturates/parenteral nutrition/anticonvulsants/aromatase inhibitors/
lithium glucocorticoids (=5 mg/d of prednisone for >3 mo)/cyclosporine A and tacrolimus/depo-
medroxyprogesterone/gonadotropin releasing hormone agonists/cancer chemotherapeutic drugs

Environmental risk for fall  Impaired vision/dementia/poor health/frailty/recent falls/immobility/inactivity /poor balance/sedating

medications
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Table 4. Indications for bone mineral density measurement [27]
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-Women age 65 and older and men age 70 and older, regardless of clinical risk factors
-Younger postmenopausal women and men age 50-70 about whom you have concern based on their clinical risk factor profile
-Women in the menopausal transition if there is a specific risk factor associated with increased fracture risk such as low body

weight, prior low-trauma fracture, or high risk medication.
- Adults who have a fracture after age 50

- Adults with a condition (e.g., rheumatoid arthritis) or taking a medication (e.g., glucocorticoids, =5 mg/day for >3 months)

associated with low bone mass or bone loss

- Anyone being considered for pharmacologic therapy for osteoporosis

- Anyone being treated for osteoporosis, to monitor treatment effect

- Anyone not receiving therapy in whom evidence of bone loss would lead to treatment

- Postmenopausal women discontinuing estrogen should be considered for bone density testing.

- Individuals with vertebral abnormalities
- Individuals with primary hyperparathyroidism
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Table 5. Clinical decision tools for osteoporosis among posteno-
pausal women

Tools  Factors Score Cut off

NOF Age=65 yr 1
Weight<576 kg
History of fracture(>40 yr)

1
1
1
Family history of fracture(parent, 1

=50 yr)
Current cigarrette smoker
SCORE® Race (not black) 5 6
Rheumatoid arthritis (+) 4
History of fracture at wrist, hip, or 49
rib (>45 yr)
3 times 1st digit of age -
Estrogen therapy never used 1
Weight (-1 times weight Ib/10) -
ORAI  Age 55-64 5 9
Age 65-74 10
Age 75 and above 15
Weight 60-70 kg 3
Weight <60 kg 9
Not currently taking estrogen 2
ABONE Age>65 1 1
Weight <63.5 kg 1
Never estrogen therapy at least 1
6 mo
OSTA 0.2 times (weight - age) - -1

NOF, National Osteoporosis Foundation; SCORE, Simple Calcula-
ted Osteoporosis Risk Estimation; ORAI, Osteoporosis Risk Asse-
ssment Instrument; ABONE, Age, Bulk, Or Never Estrogens; OS
TA, Osteoporosis Self-assessment Tool for Asians.

? Available among premenopausal women (=45 yr)

o Points per each fracture.
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Table 6. Synopsis of major recommendations to the clinician for postmenopausal women and men age 50 and older

Steps Guidelines

Before disease - Counsel on the risk of osteoporosis and related fractures.

- Check for secondary causes.

- Advise on adequate amounts of calcium (at least 1,200 mg/d, including supplements if necessary) and
vitamin D (200 to 600 IU per day of vitamin D3 for individuals at risk of insufficiency).
- Recommend regular weight-bearing and muscle-strengthening exercise to reduce the risk of falls and

fractures.

- Advise avoidance of tobacco smoking and excessive alcohol intake.
- In women age 65 and older and men age 70 and older, recommend BMD testing.
- In postmenopausal women and men age 50-70, recommend BMD testing when you have concern based on

their risk factor profile.

After disease - Recommend BMD testing to those who have suffered a fracture, to determine degree of disease severity.
- Initiate treatment in those with hip or vertebral (clinical or morphometric) fractures.
- Initiate therapy in those with BMD T-scores <-2.5 at the femoral neck, total hip, or spine by DXA, after approp-

riate evaluation.

- Initiate treatment in postmenopausal women and in men age 50 and older with low bone mass (T-score -1 to
-2.5, osteopenia) at the femoral neck, total hip, or spine and 10-year hip fracture probability >3% or a 10-year
all major osteoporosis-related fracture probability of >20% based on the US-adapted WHO absolute fracture

risk model.

- Current FDA-approved pharmacologic options for osteoporosis prevention and/or treatment are bisphosphona-
tes (alendronate, ibandronate, risedronate, and zoledronate), calcitonin, estrogens and/or hormone therapy,

raloxifene and parathyroid hormone (1-34).

Monitoring - BMD testing performed in DXA centers using accepted quality assurance measures is appropriate for monito-
ring bone loss (recommendation every 2 years). For patients on pharmacotherapy, it is typically performed two
years after initiating therapy and at 2-year intervals thereafter.

BMD, bone mineral density; DXA, dual-energy X-ray absorptiometry; VWWHO, World Health Organization; FDA, U.S. Food and Drug Adminis-

tration.
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