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AAbbssttrraacctt  
Osteoporosis is a major public health problem in Iran. Bone densitometry is used to diagnose osteopenia and osteoporosis 
and if necessary, prevent bone fractures, especially that of femoral neck. Bone density is related to several factors including 
race, age, sex, environmental factors and nutrition. No comprehensive study has been performed in Iran, yet. Among the 10 
to 75 year-old population living in Tehran, after excluding those who suffered from conditions affecting bone metabolism, 
600 people were randomly selected from 50 clusters. All participants underwent a clinical examination and lumbar and spi-
nal densitometry using DXA method. Prevalence of osteoporosis and osteopenia in women older than 50, was 28.1% and 
53.3%, respectively. Prevalence of osteopenia and osteoporosis was higher in our study population. Peak bone density in 
the 25-35 -year-old population could be useful in policy-making for prevention and treatment of osteoporosis. 
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Introduction 
Adults' bone density depends on both peak 
bone mineral density obtained during the 
evolution in youth, and the gradual reduction of 
bone density in older ages. Many factors 
influence bone mass including race, age, sex, 
endocrine hormones, calcium intake, sunlight 
exposure and physical activity (1-3). After the 
bone density reaches its peak, it remains 
unchanged for years, and then, reduces. In 
women, this bone mass reduction starts before 
menopause, and in men, it starts in their thirties 
to fifties (2, 3). 
When menopause starts, bone density reduction 
increases rapidly. Furthermore, in the first 5-10 
years of menopause, trabecular bone and corti-
cal bone are lost by 25-30% and 10-15%, re-
spectively (1, 2). In general, women lose 35-
50% of bone mass during life, depending on the 

bone region (4, 5). Some studies show that 1 
out of every 6 white women suffers pelvic 
fracture in her life; and in older ages, 1 out of 
every 3 white women and 1 out of every 6 men 
suffers pelvic fracture (6).  
Osteoporosis has been defined as a disease 
characterized by low bone mass and micro-ar-
chitectural deterioration of bone tissue, which 
leads to enhanced bone fragility and increased 
fracture risk (7). Practically, osteoporosis is de-
fined as a bone density reduction at more than 
2.5 (BMD) below the average bone mass (T-
score≤-2.5) in young healthy sex-and race-
matched adults (7-9). Osteoporosis prevalence 
in white women aged over 30 is estimated to be 
30%. Bone mineral density in Asian and 
Caucasian people is reported to be lower than 
in other people, because they have smaller 
bodies than others. Prevalence of fracture and 
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osteoporosis increases with the increase in life 
expectancy and in the number of older people. 
It has been estimated by WHO that 530 million 
people of the Asian population will be over 65 
by the year 2050, and this rise in population, as 
well as such risk factors as, low calcium intake 
and low physical activity make osteoporosis 
one of the most important health problems in 
these countries (10).Osteoporosis is usually 
asymptomatic, unless it causes fractures. 
Fractures are usually shown to occur in 
vertebra, wrist, hip and rib (7). Hip fracture is 
of the most important fractures resulting from 
osteoporosis, 20% of which would lead to 
mortality within the first year, and 50% would 
never regain their pre-fracture abilities (8). Hip 
fractures greatly affect the quality and manner 
of performance of the affected person (10). The 
annual cost of health care and reduction of 
production power due to osteoporosis has been 
estimated to be over $ 13 billion in the U.S.(10-
12).The direct cost of osteoporosis fractures 
was estimated to be about $ 13.8 billion in 
1995, while it was annually 5-6 $ billion in the 
past 10 years (11,12). 
In a comprehensive study performed on Tehran 
healthy residents in EMRC, the bone density 
was measured in the age group of 10 to75 year-
olds in order to obtain the reference values for 
determination of bone density and natural pat-
tern variation thereof.  
 
Materials and Methods 
The subjects consisted of women of 10-75 y of 
age from Tehran, capital of Iran, except for 
those who were affected by rheumatoid arthri-
tis, hyper thyroids, hypo thyroids, hyper para-
thyroid, hypo parathyroid, hyper adrenalin and 
hypo adrenalin, diabetes mellitus, renal insuffi-
ciency, severe hepatic insufficiency, and any 
type of cancer.  
The following cases have led to the exclusion 
of people from the study:  
Menstrual disorders including the start of men-
strual period after the age of 18, permanent 

menopause or menopause in the last three 
months for persons younger than 40; 
Less than 5 months of menstruation in last year 
for a woman below the age of 40;  
Uphorectomy below the age of menstruation, 
infertility and pregnancy, or lactation during 
the period of study; 
Smoking more than 10 cigarettes a day, and 
drinking more than one glass a day of alcohol 
for more than 5 y; 
Drug addiction; 
Doing exercises in a professional manner; 
Lumbar spine fracture, fracture due to simply 
falling down on the ground, spine deformity, 
and having been hospitalized for the last two 
weeks due to a disease; 
And complete bed rest for 3 consecutive 
months.  
Sampling was performed in a random manner 
in the metropolitan city of Tehran. Samples 
distribution was selected in equal age decades 
at the recalling stage, letters of invitation were 
delivered to the intended people, and the vol-
unteers got together at the BMD unit in EMRC 
in Shariati hospital. After receiving the testimo-
nials, questionnaires were completed and physi-
cal exams including weight and height meas-
urement, bone deformity, muscular tenderness, 
and spine deformity were done. Any one who 
had one of such disorders was excluded. In case 
a man had used radioactive material or radio 
pact substance, or a drug containing calcium 
during 5 d before the interview, BMD was post-
poned to 5 d later.  
BMD was measured through DXA method by 
(lunar) densitometer. This machine was regu-
larly checked by daily standard and a phantom 
specialized for control and direction of meas-
urement. In order to measure the BMD, the re-
lated scanner first evaluated the area of lumbar 
vertebrae (2nd to 4th) from the front to the rear, 
and the beginning part of the thigh bone (neck, 
trocanter, ward and total femoral area) and 
then, the density values were obtained in scale 
of gr/cm2.  
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Questionnaires were filled for each of the sam-
ples, including general identification, past dis-
ease history, drug use, physical activity, and 
duration of sun exposure.  
There was also a nutrition questionnaire for es-
timating calcium and vitamin D intake (in 
which, foods containing calcium and vitamin D, 
manner of their use in a week and a month, and 
the amount used in each meal, were ques-
tioned). 
All information was saved on a data bank of 
SPSS program (11.5 versions), and then the 
statistical analysis was performed. T-test and 
variance analyses were used to compare the 
mean values obtained in groups. K2 test was 
used for comparing the frequency of each factor 
in groups, and linear and logistic regressions 
were used to evaluate the relationship between 
the variables of study. Differences with a P 
value less than 0.05 were considered as signifi-
cant.  
In order to evaluate the bone mass disorders, 
the B.M variation curve was first drawn at the 
hip and vertebral column areas. Then, the maxi-
mum amount of bone mineral density was esti-
mated in age reach limit to this PBC.  
T-score of density variation was calculated by 
dividing the different of amount measured from 
the reference amounts obtained, by the standard 
deviation of variation of bone density for each 
individual. T score≤-2.5 was considered as os- 
teoporosis, -2.5< T score<-1 as osteopenia, and 
T score> -1 as normal.  
 
Results 
A total of 600 women aged between 10 and 76 
years, participated in this study. In the variance 
analysis, the calcium average intake among the 
different age groups did not show a significant 

difference, while a significant difference was 
seen in vitamin D intake, which reduced as the 
age increased (P<0.01). Lumbar bone density 
reaches peak bone mass in the age of 25-35, 
and then, the bone mass reduction gradually 
starts at the age of 40, and a rapid reduction of 
bone density is observed until the age of 55y. 
After the age of 55y, speed of bone density 
reduction decreases (Fig. 1). Hip density at the 
age of 30-35 reaches its maximum and then, the 
bone mass reduction speed increases after the 
age of 45 (Fig. 2). Lumbar and hip peak bone 
densities were 1.19±0.12 and 1.02±0.12 gr/cm2, 
respectively.  
Based on the reference amount, 28.1% and 
53.3% of women older than 50 y suffered from 
osteoporosis and osteopenia, respectively. 
Lumbar spine and hip bone mineral density had 
a significant relationship with age and BMI on 
linear regression model (P<0.01). 
Between the ages of 65 and 75, the bone mass 
density shows a 24.53% reduction at the lumbar 
spine, and a 20.35% reduction at the hip area, 
compared to younger ages. 
No significant difference was seen in BMD of 
those who had a calcium intake more or less 
than 1gram per day (P=0.5), and those who had 
a vit D intake more or less than 100 units per 
day in lumbar spine and pelvic. 
Also, the difference between the amount of vi-
tamin D and calcium in osteporotic and non-
osteporotic women was not significant. In 
evaluating the relationship between osteoporo-
sis and its risk factors in women aged over 50; 
such as, cigar smoking, alcohol use, and physi-
cal activity, vitamin D and calcium intake in 
osteporotic and non osteporotic women didn't 
show a significant difference. 
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Fig. 1: Bone mineral density in lumbar region according to the age. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

Table1:  characteristics of study population  
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Fig. 2: Bone mineral density in hip region according to the age 
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Age  38.93 ± 15.26 year 
BMI (Body Mass Index) 26.55 ± 5.78 kg/m2 
Housewife 67.4% 
Frequency of smokers 5% 
Frequency of Alcohol users 0.8% 
Physical activity  
(2-3 times/ week) 

6.8% 

Direct sun exposure (below 
45 minutes) 

64.7% 

Direct sun exposure 
(below 30 minutes) 

40.7% 

Direct sun exposure  
(below 15 minutes) 

12.3% 

Calcium average intake 
(daily) 

604.86± 352.64 mg 

Vitamin D average intake 
(daily) 

55.58± 53.64 unit 

 
Table 2: BMD reduction in different age groups 

 
Age groups 

(years) 

 
 
BMD Reduction 
(percent) 

35-45 45-55 55-65 65-75 

Lumbar spine 
bone mineral den-
sity reduction in 
relation to the 
previous age 

group 

2.7 9.6 8.64 6.4 

Hip bone mineral 
density reduction 
in relation to the 

previous age 
group 

2.96 4.46 7.8 5.89 

 
Discussion 
Prevalence of osteoporosis is reported to be 
about 13%-38% among white women aged over 
50 in different studies, which confirms the re-
sults of this study. Bone mineral density in 
Asians and Caucasians has been reported to be 
lower than other races that are because of their 
smaller bodies. Bone mineral density in partici-
pants of this study was 3.9% higher than that of 

Japanese women, but 1.9%-2.8% lower than 
Belgian, English, and French women (13, 14). 
In case of femoral bone, although the peak bone 
mass in our study was higher than Canadian 
women, but it was 4.48% lower than that of the 
American women (15). Bone density loss in 
both femoral and lumbar areas depends on age. 
The BMD loss speed in Iranian women is 
similar to Canadian, English, and American 
women till menopause, but it is similar to that 
of Canadian, and to some extent, Tiavanian and 
Honcongian women after menopause (15-17). 
When menopause starts, BMD reduction speed 
increases several times, so that in the first 5-10 
years after menopause, women lose 25-30% 
trabecular, and 10-15% cortical bone (18, 19). 
On the whole, women lose 35%-50% of their 
bone mass throughout life, which depends on 
the bone location (20, 21). These reports are in 
accord with our study results. This study shows 
that the peak of femoral bone density is later 
than vertebral column because peak of cortical 
bone density is later than trabecular bone den-
sity (22-24). 
On the whole, although PBM acquired in this 
study is upper than some other populations, it is 
lower than that obtained in many studies per-
formed on all age groups of women. On the 
other hand, the B.M loss speed is equal or even 
more than the results of these studies (13, 17). 
Thus, this has led to an increase in osteoporosis 
and osteopenia prevalence. Investigations show 
that P.B.M has a determinative role on osteo- 
porosis prevalence, and depends, itself, on ge-
netics, nutrition pattern, physical activity, and 
hormones. Genetics is a major factor that justi-
fies the low bone mass in our study. Also, cal-
cium and vitamin D intake are lower than the 
recommended limit. Calcium is a main element 
in bone metabolism; insufficient intake or 
malabsorbsion of which would lead to osteopo-
rosis. Investigations show that insufficient in-
take of calcium is a major risk factor for osteo-
porosis (25). 
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Also, deficiency of this vitamin in Iran (about 
80% in some areas), and insufficient physical 
activity, especially among young girls, can be 
the cause of low bone density in the ages of 20-
39. A significant relationship was seen between 
BMI and BMD, which is in agreement with 
other studies (26). This study showed an in-
creased osteoporosis and osteopenia prevalence 
among the subjects in Tehran. Low PBM be-
tween the ages of 20 and 39 helps to determine 
a good strategy in this regard. Many factors in-
fluence PBM, including genetics, physical ac-
tivity, sufficient calcium and vitamin D intake. 
Sufficient nutrition pattern containing calcium 
and vitamin D is a factor, among others, that 
can influence PBM. In this regard, EMRC has 
designed and executed a project in the field of 
enrichment of foods with vitamin D. Results of 
this study also showed rapid BMD reduction in 
the first ten years after menopause, which put 
an emphasis on practicing proper treatments in 
pre- and post menopause ages. 
 
References  
1. Fiona EA McGuigan, Murray L, Gallagher 

A (2002). Genetic and Environmental 
Determinants of Peak Bone Mass in 
Young Men and Women. J Bone Miner 
Res, 17:1273-79. 

2. Theints G, Buchs B, Rizzolli R (1992). 
Longitudinal monitoring of bone mass 
accumulation in healthy adolescents: 
evidence for a marked reduction after 
16 years of age at level of lumbar spine 
and femoral neck in female subjects. J 
Clin Endo and Metabolism, 75:1060-65.  

3. Thomas MK, Lloyd-Jones DM, Thadhani 
RI (1998). Hypovitaminosis D in Medi-
cal Inpatients. The New England Jour-
nal of Medicne, 338(12):777-83. 

4. Luiza Loro M, Sayre J, Roe FT, Goran, MI, 
Kaufman FR, Gilsanz V (2000). Early 
Identification of Children Predisposed 
to Low Peak Bone Mass and Osteoporo-
sis Later in Life. Journal of Clinical 

Endocrinology & Metabolism, 85:3908-
18. 

5. Koh LK, Ng DC (2002). Osteoporosis Risk 
Factor Assessment and Bone Densi-
tometry-Current Status and Future 
Trends. Ann Acad Med Singapore, 31: 
37-42 

6. Cummings SR, Nevitt MC, Browner WS, 
Stone K, Fox KM, Ensrud KE, et al 
(1995). Risk factors for hip fracture in 
white women. Study of Osteoporotic 
Fractures Research Group. N Engl J 
Med, 23(332): 767-73. 

7. Melton LJ 3rd, Chrischilles EA, Cooper C, 
Lane AW, Riggs BL Perspective 
(1992). How many women have 
osteoporosis? J Bone Miner Res, 
7:1005-10 

8. WHO Study Group on Assessment of Frac-
ture Risk and Its Application to Screen-
ing for Post-menopausal Osteoporosis 
(1994). Assessment of fracture risk and 
application to screening for postmeno-
pausal osteoporosis: report of a WHO 
study group (Series 843). Geneva, Swit-
zerland: WHO Technical Report Series. 

9. Kanis JA (2002). Diagnosis of osteoporosis 
and assessment of fracture risk. Lancet 
1, 359 (9321):1929-36 

10. Tosteson ANA, Gabriel SE, Grove MR 
(2001). Impact of hip and vertebral 
fractures on quality adjusted life years. 
Osteoporosis International, 12:1042-49. 

11. Ray N F,Chan! K, Thamer M (1997). Medi-
cal expenditures for treatment of osteo-
porosis fracture in the USA in 1995; re-
port from the national osteoporosis 
foundation. J Bone Miner Res, 12:24- 
35.  

12. Verstergaard P, Rejnmark L, Mosekilde L 
(2001). Hip fracture prevention: cost ef-
fective strategies. Pharmacoeconomics; 
19(5, pt 1):449-68. 

13. Kokai kin, Kazuhiro Kushida, Kaory 
Yamazaki (1991). BMD of normal 



Iranian J Publ Health, 2004, A supplementary issue on Osteoporosis, pp.57-63 
 

63 

Japanese subject. Calif Tiss Int, 49: 101-
6. 

14. Reginster JY, Janssen C, Deroisy R (1995). 
BMD of spine and femur, normal range 
and fracture threshold for western Bel-
gian postmenopausal females. Clinic 
Rhemat, 14: 86-75. 

15. Woo J, Mli, Lav E (2001). Population 
BMD measurements for Chinese 
women and men in hong kong. 
Osteoporosis International, 12: 289-95. 

16. Tenenhouse A, Joseph L, Kreiger N (2000). 
Estimation of the prevalence of low 
BMD in Canadian women and men us-
ing a population specific DXA reference 
standard: the Canadian multicenter os-
teoporosis study. Osteoporosis Interna-
tional, 11: 897-904. 

17. Shaw CK, Tezan KY, Chang TK (1998). A 
prospective study of BMD change in 
Taiwan. Calcif Tissue Int, 62: 109-113. 

18. Genat HK, Cooper C, Poor G (1999). In-
terim Report and Recomenddation of 
the WHO task-force for osteoporosis. 
Osteoporosis International, 10:259– 64. 

19. Blak GM, Fogelman I (1998). Applications 
of bone densitometry for osteoporosis. 
Endo & Meta clin north Am, 27:267- 
83. 

20. Waine C (1997). Osteoporosis-prevention 
and management in primary care. BMJ, 
314:1056-59. 

21. Kanis JA, Melton LJ, Christiansen C, et al 
(1994). The diagnosis of osteoporosis. J 
Bone Miner Res, 9: 1137- 41. 

22. Blanchet C, Dodin S, Dumont M (1998). 
Bone mineral density in French Cana-
dian women. Osteoporosis Interna-
tional, 8: 268-73. 

23. Aloia JF, Vaswani A, Ross P (1990). Aging 
bone loss from the femur, spine, radius, 
and total skeleton. Metabolism, 39: 
1144-50 

24. Lindsay, Cosman F, Herrington BS, 
(19992). Bone mass and body composi-

tion in normal women. J Bone Miner 
Res, 7: 55-63 

25. Chan HH, Lau EM, Woo J, Lin F, Sham A, 
Leung PC (1996). Dietary calcium in-
take physical activity and the risk of 
vertebral fracture in Chinese. Osteopo-
ros International, 6:228-32 

26. Christophen Nordin BE, Need AG, Bridges 
A (1992). Relative contributions of 
years since menopause, age and weight 
to vertebral density in postmenopausal 
women. J of Clini Endo and Metab, 74: 
20-23. 


