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Prevalence of primary osteoporosis 
and low bone mass in postmenopausal 
women and related risk factors
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Abstract:
BACKGROUND: Globally, 30% of female over 50 years old have osteoporosis. This disease is one 
of the major causes of disability and death in the elderly. This research was aimed to determine 
the prevalence of primary osteoporosis and low bone density based on bone mineral density in 
postmenopausal women and its sociodemographic, obstetric, and life style risk factors.
MATERIALS AND METHODS: This cross-sectional descriptive-analytical study was performed by 
simple random sampling on 850 postmenopausal women aged 50–65 years covered by all health 
centers, from August 2018 to April 2019, in Tabriz-Iran.  Four hundred and forty-five eligible women 
underwent densitometry using dual-energy X-ray absorptiometry in the lumbar spine and femoral 
neck. Socio-individual, obstetric-medical, international physical activity questionnaires-short form, 
and anthropometric questionnaires were completed.  Data analyzed using descriptive and analytical 
statistics including multivariate logistic regression in SPSS 21 software.
RESULTS: The prevalence of primary osteoporosis based on lumbar vertebra T-score, femoral 
neck T-score, and total was 23.4%, 3.4%, and 24.5%, respectively, and the prevalence of primary 
osteopenia based on lumbar vertebra T-score, femur neck T-score, and total was 42%, 35.5%, and 
43.6%, respectively. The present study showed that the odds of osteoporosis increased by increment 
of age (odds ratio [OR]: 1.18; 95% confidence interval [CI]: 1.07–1.30), but it decreased by increasing 
menopausal age (OR: 0.92; 95% CI: 0.85–1.01), body mass index (OR: 0.87; 95% CI: 0.78–0.97), 
arm circumference (OR: 0.84; 95% CI: 0.74–0.95), and education level (P = 0.028). It was higher in 
unmarried women (OR: 2.65; 95% CI: 0.99–7.08) and those with nonpersonal housing (OR: 4.02; 
95% CI: 1.24–13.07).
CONCLUSIONS: Given the high prevalence of primary osteoporosis and low bone mass in postmenopausal 
women, health education is necessary for preventing modifiable risk factors and reducing the complications 
of this disease.
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Introduction

Osteoporosis is a metabolic bone 
disease that is  associated with 

reduced bone mineral density  (BMD) 
and microarchitectural deterioration in 
bone tissue.[1,2] Osteoporosis occurs when 
the process of bone resorption and bone 

formation lose their balance.[3] This disease 
is one of the major causes of disability 
and death in the elderly.[4] There are two 
types of osteoporosis. The primary type 
of osteoporosis occurs in postmenopausal 
female due to estrogen deficiency (Type I) 
that results in the loss of bone material or 
due to the normal process of aging (Type 
II). While in secondary osteoporosis, which 
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accounts for at least 20% of the causes of osteoporosis, an 
underlying disease or deficiency or drug use especially 
glucocorticoids can cause osteoporosis.[5,6] The most 
significant decrease in BMD occurs approximately 
5%/year in the 1st years after menopause, and it reaches 
1%–1.5%/year in subsequent years.[7]

According to available statistics, the prevalence of 
osteoporosis in the world is between 4 and 40%.[8] 
Over 200 million people have osteoporosis in the world, 
which is projected to increase by 240% by 2050 in 
women.[9,10] The clinical consequence of osteoporosis 
is fracture due to bone fragility. The incidence of 
osteoporosis fractures varies from region to region, 
which may be related to population age distribution, 
genetic background, or lifestyle.[11] Common osteoporosis 
fractures are associated with significant complications 
and mortality and are a gateway to other serious 
fractures such as the pelvis.[12] Osteoporosis is often 
called a silent disease because the process of bone loss 
is so slow and gradual that it cannot be diagnosed until 
the first fracture occurs.[13]

Globally, 30% of female over  50  years old have 
osteoporosis.[14] 8%–9% of bone fractures per year are 
caused by osteoporosis, which results in back pain, 
impaired quality of life, and interference with daily 
activities.[15] Bone mass in female in all age groups is 
significantly lower than male in the same age and race.[16]

Factors associated with osteoporosis are numerous 
and include lifestyle and drug use  (corticosteroid, 
anti‑cancer, antacids, and thyroid hormones); 
d i s e a s e s   ( h y p e r t h y r o i d i s m ,  p a r a t h y r o i d , 
insulin‑dependent diabetes, and kidney disease); 
diet (low calcium, Vitamin D, high phosphorus, protein, 
and coffee intake);[17,18] and other risk factors such as 
female gender, decreased sex hormone levels, increased 
age, menopause before 45 years old, low body mass index, 
lack of physical activity, positive family history, history 
of bone fractures, stress, lactation, alcohol consumption, 
and smoking.[19,20] The findings also show that female with 
five children or more have lower BMD.[21]

According to statistical indicators, the trend of elderly 
population growth in Iran has started. The General 
Census in 1996 showed that 6.62% of the Iranian 
population was over 60 years old. This figure reached 
7.26% in the 2006 census and is projected to rise to 
11.5% by 2026.[22] Osteoporosis and osteopenia are major 
health problems that in addition to physical problems 
impose significant economic costs on individuals and 
society. According to a meta‑analysis done in 2018, the 
prevalence of osteoporosis in the Iranian postmenopausal 
female was 32% and the prevalence of low bone density 
was 51%.[23]

Tabriz is the center of a province and metropolitan 
area in Northwest Iran. However, according to the 
authors’ research, there is no comprehensive and new 
statistics available regarding the prevalence of primary 
osteoporosis and its risk factors from this populous city 
of Iran. Moreover, no any information in this regard 
was reported in Iranian osteoporosis meta‑analysis. 
Because of increasing elderly population and the 
higher rates of osteoporosis in women especially after 
menopause, serious attention and planning for screening 
of postmenopausal osteoporosis and prevention of 
modifiable risk factors in this area seem necessary. The 
purpose of this research was to determine the prevalence 
of primary osteoporosis and low bone mass and its 
social‑demographic, obstetric, and life style risk factors 
among postmenopausal female aged 50–65  years in 
Tabriz.

Materials and Methods

This cross‑sectional descriptive‑analytical study 
is a part of a megaproject approved by the Tabriz 
University of Medical Sciences  (No: 58943) entitled 
“assessment of primary osteoporosis status and effect 
of three intervention of Curcumin, Nigella Sativa, and 
Curcumin‑Nigella Sativa on cellular‑molecular and 
clinical outcomes in postmenopausal women of Tabriz.” 
This was performed by simple random sampling on 850 
postmenopausal women covered by all health centers 
aged 50–65  years, from August 2018 to April 2019, 
in Tabriz‑Iran. The city of Tabriz, the center of East 
Azerbaijan Province, located in the northwestern part of 
Iran in which the population of women is 799,254 people. 
163,228 of them (20.4%) in the age group of 50 years old 
and over.[24]

In this study, the prevalence of primary osteoporosis 
and low bone mass in eligible 50–65 years old women in 
Tabriz was calculated using the anterior‑posterior (AP) 
lumbar spine and proximal femur neck BMD data at the 
Densitometry Center of Sina Hospital, Tabriz, 2018–2019 
through Hologic QDR 4500W (S/N 50266) dual energy 
X‑ray absorptiometry device.

All research stages were approved by the Regional 
Research Ethics Committee (IR.TBZMED.REC.1397.930) 
and written consent was obtained from all participants. The 
inclusion criteria were 50–65 years old postmenopausal 
women, resident of Tabriz, menstruation pause for 
at least 12 consecutive months, ability to verbally 
communicate for questions, and no menopause before 
40  years old. The exclusion criteria included bone 
disease other than osteoporosis with endorsement 
of endocrinologist, rheumatoid arthritis, metastatic 
bone disease, taking drugs affecting bone metabolism 
including intravenous bisphosphonate over the past 
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5 years, oral bisphosphonate use in the past 6 months, 
cumulative oral bisphosphonate use for more than 3 years 
or more than 1 month between 6 and 12 months prior to 
study, taking parathyroid hormone analogs, estrogen or 
corticosteroids over the past 12 months, high thyroxine 
hormone use, cytotoxic drugs, immunosuppressive 
drugs such as cyclosporines, long‑term use of some types 
of anticonvulsant drugs  (e.g., phenytoin), hereditary 
diseases  (hemophilia, thalassemia, hemochromatosis) 
based on patients’ report, diseases related to internal 
secretory glands (Cushing’s syndrome, hyperthyroidism) 
with endorsement of endocrinologist or endocrinology 
tests, gastrointestinal diseases  (chronic liver diseases 
such as primary biliary cirrhosis, celiac, Crohn’s 
disease, complete stomach surgery, gastric surgery), and 
malabsorption syndromes.

The sample size was calculated based on the study of 
Bayat et al.,[25] considering the prevalence of osteoporosis 
equal to 25.5%, α = 0.05 and d = 0.16 (study precision), 
using the formula for estimating a single proportion as 
much as 440 individuals. It was also calculated based 
on osteoporosis risk factors,[3] taking into account odds 
ratio (OR) = 2.141, α = 0.05 and β = 0.9 for the duration 
of menopause; OR = 3.122 and OR = 9.12, α = 0.05 and 
β = 0.9 for overweight and normal comparing obese 
body mass index  (BMI); OR  =  2.58, OR  =  2.36, and 
OR = 3.144, α = 0.05, and β = 0.9 for secondary, primary 
and illiteracy compared to college education, equal 
to 125, 63, 29, 85, 101, and 67 individuals. Finally, the 
largest sample size (440) was considered for sampling. 
Samples were randomly selected from Tabriz health 
centers. Tabriz has 87 health centers and details of all 
postmenopausal women including phone number 
and address are available at these centers. First, the 
population of women aged 50–65 years was extracted 
out of 87 health centers in Tabriz using the Integrated 
Health System (SIB) and was listed individually. Of the 
108,778 individuals, 850 women (about twice the sample 
size according to a pilot assessment) were selected by 
simple random sampling through www.random.org 
website. Eighty‑four health centers were sampled from 
87 centers through this random sampling. Due to the 
nature of sampling, all people had an equal chance 
of being selected. The menopausal women were then 
contacted by telephone, a brief description of the aims 
and method of the study was explained to them. If they 
met the inclusion criteria and were willing to participate 
in the study, they were asked to attend the health center 
at a specified time. At the meeting, the aims of the 
study were again explained and the exclusion criteria 
were assessed. If they were eligible, informed consent 
was obtained and questionnaires of socio‑individual 
characteristics, obstetric‑medical history, lifestyle 
information, anthropometric indicators, and the 
international physical activity questionnaires  (IPAQ) 

were completed. Then, 10cc blood samples were taken 
from the participant for complete blood count with 
differential, calcium, phosphorus, alkaline phosphatase, 
thyroid stimulating hormone (TSH), creatinine, fasting 
blood sugar, and Vitamin D tests to differentiate 
primary osteoporosis from secondary osteoporosis 
after 10–12 h of fasting. The women were then referred 
to Sina Hospital’s bone density department for dual 
energy X‑ray absorptiometry  (DEXA). Densitometry 
of lumbar spine and femoral neck was performed. All 
DEXA measurements were performed by a trained and 
experienced radiology technician through one determined 
densitometer. In the measurement of bone density, the 
criteria including T‑score  (standard deviations  [SD] 
between patient bone mass and mean bone mass in 
young adults), Z‑score (SD between patient bone mass 
and mean bone mass in same year and same weight), and 
BMD in g/cm2 are measured. According to the WHO 
criteria, the T‑score ≥−1 is normal, between −1 and −2.5 
cause osteopenia  (low bone mass), and ≤−2.5 is 
osteoporosis, which is done by assessing lumbar 
spine AP, proximal femoral neck, and/or femur and 
forearm.[26] Blood samples were analyzed and interpreted 
by an expert in the Nutrition Research Laboratory and 
the final diagnosis of primary osteoporosis was made 
by an endocrinologist.

In this study, 850 women (about twice the required sample 
size) were selected by simple random sampling  (this 
individual simple random sampling was consisted 84 
centers from a total 87 centers) and were contacted and 
the inclusion criteria were assessed. Seven hundred and 
thirty of them met the inclusion criteria and referred to 
health centers. During the in‑person visit, the exclusion 
criteria were checked and 194 people were excluded 
due to various reasons. Serum samples were taken for 
536  patients and sent to laboratory to doing required 
tests for the differentiation of primary and secondary 
osteoporosis. Of these, 74 were excluded due to the 
results of tests for secondary osteoporosis and 17 due to 
unwillingness to continue the study. Finally, 445 patients 
were referred to densitometry and the necessary 
information was collected [Figure 1].

T h e  r e q u i r e d  d a t a  w e r e  c o l l e c t e d  u s i n g 
sociodemographic characteristics questionnaires 
(age, menopausal age, marital status, occupation, family 
income, education, residential type, drug use history, 
tobacco, alcohol, and supplement use history, sun 
exposure, using or not using sunscreen, daily exercise 
and type of exercise, and family fracture history), 
anthropometric indicators (height, weight, BMI, waist 
circumference, hip circumference, arm circumference, 
and waist‑to‑hip ratio), obstetric‑medical  (number of 
pregnancies and delivery, type of delivery, history of 
lactation and lactation duration, history of oral and 
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injectable contraceptive use, and duration of use), and 
the IPAQ short form. Investigating the eligibility of 
individuals for the study was done from the checklist 
for study direction criteria along with laboratory tests 
record sheet and recording of bone densitometry 
response using DEXA method. The weight of women 
was measured without wearing shoes and minimal 
cloths using a lever scale of 0.1 kg precision  (Seca, 
Germany). The correct performance of the scales was 
evaluated every morning using a 500 g control weight. 
Height was measured in standing position, straight 
without shoes and hats, while the head, back, hips, and 
heels were perfectly tangent to the caliber wall with 0.1 
cm accuracy and the woman was facing upward. BMI 
was obtained from the following formula:

BMI = weight (kg)/(height [m])2

To measure the arm circumference, the hand was fully 
relaxed next to the body, and mid‑upper circumference 
of the left arm, was measured with a tape measure. 
Waist‑to‑hip ratio was obtained by dividing the 
waist in the thinnest area, by the hip in the largest 
circumference.[27] In this study, physical activity was 
assessed by IPAQ questionnaire. The questionnaire, 
developed in Geneva in 1998, is a tool for measuring 

physical activity. Its validity and reliability have been 
confirmed in 12 countries. This questionnaire has been 
used in various studies in Iran and its validity and 
reliability have been confirmed.[28] The questionnaire 
was developed on two scales of long  (31 questions) 
and short (7 questions). In this study, the short form of 
the questionnaire consisted of 7 questions (2 questions 
on vigorous physical activity, 2 questions on moderate 
physical activity, 2 questions on light physical activity, 
and 1 question on sitting). The questions are about the 
times during which the person has been active during 
the past 7 days. The total energy value of the activities 
during the last 7 days was calculated according to the 
IPAQ guidelines. Physical activity minutes per week 
were calculated based on the total amount of physical 
activity in MET (metabolic equivalent of task)‑minutes/
week units last week.[27]

Content and face validity of the questionnaire were 
used by 10 experts to determine the validity of 
sociodemographic and obstetric‑medical questionnaires. 
In this study, each questionnaire was administered by 
a trained interviewer who had MSc or BSC degree in 
one of the medical science fields. Blood samples were 
collected by a qualified laboratory technician who was 
not involved in administering the questionnaires. To 

First stage
Postmenopausal women aged
65-50 years identified from SIB

integrated system of
Tabriz Health Center (n = 109739)

Women were randomly selected
and surveyed by telephone for

inclusion criteria (n = 850)

Second stage
Review of inclusion and exclusion

criteria for in-person visits
People with inclusion criteria

(n = 730)

Exclusion
 (n = 202)

Reasons for Exclusion:
Cortisone intake (n = 37)
Fracture history (n = 23) 

Menopause before
40 years (n = 17)

Hyperthyroidism (n = 30)
Rheumatoid Arthritis (n = 15)

Malignancy (n = 14)
Failure or Kidney
Disease (n = 4)

Oral bisphosphonate 
consumption in the last 6 

months (n = 6)
Chronic liver disease (n = 3)

Hyperthyroidism (n = 4)
Phenytoin consumption (n = 7)

Unwillingness to
continue the study (n = 42)

Third stage
Performing serum tests (n = 536) Exclusion from study due

to secondary osteoporosis
(n = 79)

Fourth stage
Referring to densitometry

(n = 445)

Exclusion due to
unwillingness to participate

in the study (n = 12)

Figure 1: Flowchart of the study subjects selection
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determine the reliability of the laboratory tests, the 
first 10  samples were sent to the laboratory with two 
different names, and then the correlation coefficient 
between the results of the experiments was calculated 
and its value was calculated using intraclass correlation 
coefficient (95% CI) = 0.94 (0.92–0.96).

Data analysis
After data collection, data were analyzed by SPSS/
Ver 23 (IBM SPSS Statistics, IBM Corporation, Chicago, 
IL). Descriptive statistics including frequency and 
percentage were used to determine the prevalence of 
primary osteoporosis and low bone density. Normality 
of quantitative data was investigated using Skewness 
and Kurtosis. Analytical statistics including Chi‑square, 
independent t‑test, Mann–Whitney, one‑way analysis of 
variance, Kruskal–Wallis, Fisher’s exact test were used 
to determine the relationship of primary osteoporosis 
with individual‑social, obstetric‑medical, lifestyle, and 
anthropometric risk factors. Univariate and multivariate 
logistic regression was used to determine the association 
of primary osteoporosis with mentioned risk factors. 
In order to predict primary osteoporosis based on the 
mentioned risk factors, variables with P <  0.1 in the 
bivariate tests were entered into multivariate logistic 
regression model using backward strategy. The Hosmer–
Lemeshow test was applied for goodness of fit for 
logistic regression model. P < 0.05 was considered as 
the significant level.

Results

The demographic and clinical characteristics of the 
participants are shown in Table 1. Results showed that 
there was a statistically significant difference between 
age, menopausal age, education level, and housing status 
between the three groups with primary osteoporosis, 
low bone density, and normal subjects  (P  <  0.05). 
The median  (p25–p75) of physical activity in the 
osteoporosis, osteopenia, and normal density groups 
was 346.6  (346.6–826.5), 462.0  (346.5–1275.5), and 
396 (346.5–884.0), respectively (P = 0.488) that all were 
in low level. The frequency of primary osteoporosis, 
osteopenia, and normal bone density in the age group 
of 50–55 years was 13.7%, 41.7%, 44.6%, respectively; in 
the age group of 56–60 years were 29.4%, 44.4%, 6 26.6%, 
and in the age group of 61–65 years were 35.6%, 50%, 
18.4%, respectively.

The obstetric profile is shown in Table 2. Results showed 
that there was a statistically significant difference 
between primary osteoporosis, low bone density, and 
normal subjects in terms of number of pregnancies, 
number of children, and lactation duration (P < 0.05). 
The mean  (SD) number of pregnancies in patients 
with primary osteoporosis, osteopenia, and normal 

bone density were 4.9 (2.3), 4.1 (2.2), and 3.8 (1.7). The 
mean (SD) number of children in patients with primary 
osteoporosis, osteopenia, normal bone density was 
4 (1.8), 3.5 (1.9), 3 (1.3), respectively. The mean duration 
of lactation in the three groups was 68.7 (31), 59.7 (27), 
and 54.5 (17.2) months, respectively.

Table  3 shows the anthropometric characteristics of 
the subjects in the three study groups. There was a 
significant difference between the three groups in terms 
of mean weight, height, BMI, waist circumference, hip 
circumference, and arm circumference (P < 0.001).

The Frequency of primary osteoporosis and low 
bone density in postmenopausal women based on 
T‑score index in lumbar spine was more than femoral 
neck.  So that, 23.4% (95% CI: 19.5%–27.3%) of women 
had primary osteoporosis based on lumbar vertebrae 
and 3.4%  (95% CI: 1.7%–5.1%) women had primary 
osteoporosis in femoral neck. The prevalence of 
osteopenia based on lumbar spine T‑score was 42% (95% 
CI: 37.4%–46.6%) and femoral neck T‑score 35.5% (95% 
CI: 31.1%–39.9%). Overall, of the 445 women in the 
study, 109 (24.5% [95% CI: 21.1%–27.9%]) had primary 
osteoporosis, 194  (43.6%  [95% CI: 39%–48.2%]) had 
osteopenia, and 142 (31.9% [95% CI: 27.6%–36.2%]) were 
normal [Figure 2].

Multiple logistic regression model indicated that age, 
menopausal age, BMI, arm circumference, education 
level, and housing status were significant risk factors for 
primary osteoporosis in postmenopausal 50–65‑year‑old 
women. Primary osteoporosis increased with increasing 
age (OR = 1.18, 95% CI: 1.07–1.30; P < 0.001) and decreased 
with increasing menopausal age  (OR  =  0.92, 95% CI: 
0.85–1.01; P = 0.071), BMI (OR = 0.87, 95% CI: 0.78–0.97; 
P = 0.010), and arm circumference  (OR = 0.84, 95% CI: 
0.74–0.95); P = 0.005). The risk of primary osteoporosis 
decreased with increasing education (P = 0.028), but in high 
school/diploma, the risk of primary osteoporosis was lower 
than college education. In addition, the odds of developing 

Figure 2: Prevalence of osteoporosis, osteopenia and normal bone density among 
postmenopausal women in Tabriz
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primary osteoporosis were four times higher in individuals 
with nonpersonal (rented/relatives home) in comparison to 
personal housing (OR = 4.02: 95% CI: 1.24–13.07; P = 0.021). 

In nonmarried (single/widowed/divorced) women, its risk 
was 2.5 times more than married individuals (OR = 2.65 95% 
CI: 0.99–7.08; P = 0.051) [Table 4].

Table 1: Sociodemographic characteristics of postmenopausal women by bone density
Variable Osteoporosis 

(n=109), n (%)
Osteopenia 

(n=194), n (%)
Normal (n=142), 

n (%)
P P**

Age©, mean (SD) 58.2 (3.8) 57.1 (3.9) 55.4 (3.8) <0.001€ <0.001*
Age group

50-55 23 (21.5) 70 (36.8) 75 (54.3) <0.001¥ <0.001¥

56-60 53 (49.5) 80 (42.1) 47 (34.1)
61-65 31 (29.0) 40 (21.1) 16 (11.6)

Menopause age© 47.7 (6.0) 48.2 (5.2) 49.1 (3.9) 0.031€ 0.012*
Marital status

Single, widow, divorced 28 (25.7) 35 (18.0) 17 (12.0) 0.063¥ 0.069ƍ

Married 81 (74.3) 152 (82.0) 125 (88.0)
Education

Illiterate 36 (33.0) 60 (40) 25 (17.6) 0.002ǂ 0.069ǂ

Primary school 44 (40.4) 44 (22.7) 44 (31.0)
Secondary school 11 (10.1) 28 (14.4) 23 (16.2)
High school/diploma 13 (11.9) 45 (15.2) 34 (23.9)
Academic 5 (4.6) 17 (8.7) 16 (11.3)

Job
Housewife 100 (91.7) 159 (82.4) 122 (85.9) 0.082¥ 1.000ƍ

Employed 9 (8.3) 34 (7.6) 20 (14.1)
Family income

Enough 20 (18.5) 34 (17.7) 35 (24.6) 0.065ǂ 0.050ǂ

Somewhat enough 70 (64.8) 132 (68.8) 93 (65.5)
Insufficient 18 (16.7) 26 (13.5) 14 (9.9)

Housing status
Personal 82 (80.4) 188 (97.0) 132 (94.3) <0.001¥ 0.478¥

Nonpersonal 20 (19.6) 6 (3.0) 9 (6.7)
Smoking status

No history of use 103 (95.4) 188 (97.4) 136 (96.5) 0.434¥ 0.730¥

Current or previous use 5 (4.6) 5 (3.6) 5 (3.5)
Smoker in roommate

Yes 26 (24.5) 44 (24.0) 34 (25.0) 0.981¥ 0.904ƍ

Hookah consumption
No history of use 107 (98.2) 189 (97.4) 140 (98.6) 0.744¥ 0.411ƍ

Current use 2 (1.8) 5 (2.6) 2 (1.4)
Alcohol consumption

No history of use 109 (100) 193 (99.5) 142 (100)
Current use 0 (0.0) 1 (0.5) 0 (0.0)

Exposure to sunlight
Yes 48 (44.0) 97 (50.5) 61 (43.0) 0.310¥ 0.328ƍ

Supplement use (yes) 65 (59.6) 103 (54.2) 70 (49.3) 0.310¥ 0.328ƍ

Supplement type
Vitamin D 15 (24.3) 38 (35.8) 31 (34.4) 0.577¥ 0.683¥

Calcium 12 (19.4) 18 (17.0) 16 (17.8)
Vitamin D and calcium 17 (27.4) 31 (29.3) 25 (27.8)
Other supplements 18 (29.0) 19 (17.9) 18 (20.0)

Exercise (yes) 64 (58.7) 118 (61.5) 90 (63.4) 0.753¥ 0.602ƍ

Total physical activity (MET-min.week)©, median (p25-p75) 346.6 (346.6-826.5) 462.0 (346.5-1275.5) 396.0 (346.5-884) 0.488€ 0.587*
Sunscreen use (yes) 24 (22.0) 66 (34.2) 40 (28.2) 0.078¥ 0.738ƍ

Fracture history in close relatives (yes) 15 (13.9) 23 (12.0) 0 (7.1) 0.194¥ 0.100ƍ

©Variables indicated by this symbol have been reported by mean (SD), physical activity <600: low; physical activity between 600-3000: moderate; physical activity 
>3000: high. P: Difference between osteoporosis, osteopenia and normal groups, **P: Difference between osteoporosis and osteopenia groups with normal, 
*Independent t-test, ƍExact Fisher’s test, One-way ANOVA,¥ Chi-square, ǂLinear by linear Chi-square. SD=Standard deviation



Hemmati, et al.: Osteoporosis in postmenopausal women

Journal of Education and Health Promotion | Volume 10 | June 2021 7

According to the results of the analysis, the mean (SD) 
TSH test was 1.79  (1.5), 1.7  (1.21) 1.64  (1.21) mU/L, 
Vitamin 25  (OH) Vitamin D was 42  (19.5), 44  (23.2), 

47  (26.3) ng/mL, Alkaline phosphatase was 191  (57), 
186 (60.3), 157.8 (48) IU/L, FBS was 87.3 (22), 92 (24.5), 
88  (23) mg/dL, creatinine was 0.93  (0.14), 0.93  (0.17), 

Table 2: Obstetric characteristic of postmenopausal women by bone density
Variable Osteoporosis 

(n=109), n (%)
Osteopenia 

(n=194), n (%)
Normal 

(n=142), n (%)
P P**

Gravida
0-2 14 (13.3) 46 (25.1) 30 (22.2) 0.005ǂ 0.015ǂ

3-4 40 (38.1) 69 (38.0) 68 (50.4)
≥5 51 (48.6) 68 (37.2) 37 (27.4)
Mean (SD) 4.9 (2.3) 4.1 (2.2) 3.8 (1.7) <0.001* <0.001*

Parity
1-2 24 (22.9) 61 (33.9) 56 (41.5) 0.001ǂ 0.001ǂ

3-4 50 (47.6) 73 (40.6) 64 (47.4)
≥5 31 (29.5) 46 (25.6) 15 (11.1)
Mean (SD) 4.0 (1.8) 3.5 (1.9) 3.0 (1.3) <0.001* >0.001*

Type of delivery
Vaginal 79 (75.2) 126 (69.4) 101 (74.8) 0.290ǂ 0.306ǂ

Cesarean 7 (6.7) 24 (13.3) 19 (14.1)
Both 19 (18.1) 30 (16.7) 15 (11.1)

History of lactation (yes) 101 (96.2) 165 (90.2) 128 (94.8) 0.097ǂ 0.414ƍ

Breastfeeding duration (months), mean (SD) 68.7 (31.0) 59.7 (27.0) 54.5 (17.2) 0.033* 0.026*
History of oral contraceptive use (yes) 45 (42.9) 73 (40.3) 70 (52.6) 0.086ǂ 0.035ƍ

History of injectable contraceptive use (yes) 7 (6.7) 12 (6.6) 6 (4.6) 0.722ǂ 0.509ƍ

P: Difference between osteoporosis, osteopenia and normal groups, **P: Difference between osteoporosis and osteopenia groups with normal, *Independent 
t-test, ƍExact Fisher’s test, €One-way ANOVA, ¥Chi-square. SD=Standard deviation

Table 3: Anthropometric characteristics of postmenopausal women by bone density
Variable Osteoporosis (n=109), n (%) Osteopenia (n=194), n (%) Normal (n=142), n (%) P P**
Weight 67.4 (9.8) 72 (10.2) 78.2 (12.7) <0.001€ <0.001*
BMI (kg/m2)* 28.3 (3.7) 29.6 (4.1) 31 (4.9) <0.001€ <0.001*
Normal 15 (14.0) 23 (11.9) 10 (7.1) <0.001ǂ <0.001ǂ

Overweight 58 (54.2) 86 (44.3) 39 (27.7)
Obese 34 (31.8) 85 (43.8) 92 (65.2)
Waist circumference 93.5 (9.3) 94.6 (10.0) 97.6 ( 9.8 ) <0.001€ <0.001*
Hip circumference 105.4 (7.9) 109.3 (9.2) 112.4 (11.7) 0.002€ <0.001*
Waist to hip ratio 0.88 (0.7) 0.86 (0.7) 0.87 (0.7) 0.306€ 0.785*
Arm circumference 31 (2.9) 32.5 (3.30) 34 (3.9) <0.001€ <0.001*
*Independent t-test, ƍExact Fisher’s test, €One-way ANOVA, ¥Chi-square, ǂLinear by linear Chi-square, P=Difference between osteoporosis, osteopenia and normal 
groups, **P=Difference between osteoporosis and osteopenia groups with normal. BMI=Body mass index

Table 4: Predictors of osteoporosis based on multivariate logistic regression (comparison of osteoporosis with 
normal group)
Variable Adjusted odds ratio (95% confidence interval) P*
Age 1.18 (1.07-1.30) <0.001
Menopause age 0.92 (0.85-1.01) 0.071
Body mass index 0.87 (0.78-0.97) 0.010
Arm circumference 0.84 (0.74-0.95) 0.005
Education level (academic:reference) 0.028
Illiterate 3.73 (0.71-19.52) 0.119
Primary school 3.23 (0.66-15.76) 0.147
Secondary school 2.42 (0.41-14.22) 0.327
High school/diploma 0.74 (0.13-4.14) 0.730
Housing status (personal: reference) 4.02 (1.24-13.07) 0.021
Marital status (married: reference) 2.65 (0.99-7.08) 0.051
Multivariate logistic regression test: Hosmer and Lemeshow P=0.13, χ2=12.97, df=8. All variables in this table remained as predictors in the last stage of backward 
strategy.
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0.95 (0.15) mg/dL, phosphorus was 3.4 (0.61), 3.4 (0.61), 
3.31  (0.57) mg/dL, calcium was 9.3  (0.64), 9.3  (0.64), 
9.2  (0.68) mg/dL in the three groups of primary 
osteoporosis, osteopenia and normal in the, in, in test, 
and in test. According to the above statistics, there was 
no significant relationship between the results of the tests 
and the bone density.

Discussion

In the present study, the prevalence of primary 
osteoporosis and demographic, obstetric, life style, 
and anthropometric risk factors were studied in 
postmenopausal women aged 50–65 years old in Tabriz.

Prevalence
The prevalence of primary osteoporosis was evaluated 
based on the two lumbar spine and femoral neck areas. 
The results of this study showed that the rate of primary 
osteoporosis was 23.4% in the lumbar region, 3.4% in 
femur neck area, and 24.5% in total.

The prevalence of osteoporosis for women over 50 years 
was reported in 2010 as 9% in the United Kingdom, 15% 
in France and Germany, 16% in the United States, and 
38% in Japan while this statistics for men was 1% in the 
United Kingdom, 4% in Japan, 3% in Canada, and 8% in 
France.[29] The prevalence of osteoporosis in the United 
States in the population over  50  years was 10.3%.[7] 
Comparison of the mentioned studies with our results 
shows that the prevalence of osteoporosis in Iran is 
significantly higher than in the European and American 
countries. Despite ample sunshine, the Middle East and 
Africa register the highest rates of rickets worldwide. 
Low levels of Vitamin D are prevalent throughout the 
region.[30]

Based on the results of a meta‑analysis conducted in 
Iranian postmenopausal women, the prevalence of 
osteoporosis in 2018 was estimated as much as 32% 
and the prevalence of low bone density was as much as 
51% (21). The rate of osteoporosis in postmenopausal 
women in our study  (24.5%) was lower. The lower 
rate may be related to the study on specific age range 
of 50–65 in the present study. In the meta‑analysis, 
postmenopausal women in all age groups were 
examined. It is noteworthy that the risk of osteoporosis 
increases with aging.[31]

The results of another meta‑analysis conducted in 2011 
on 9657 Iranian women with an average age of 55.8 
indicated that the prevalence of osteoporosis was 18.9 
ranged from 6.5 to 43%.[21] The mentioned study has been 
conducted on women of all age groups. Hence, the low 
prevalence in the meta‑analysis may be contributed to 
age difference.

In the meta‑analysis of Irani et al., 19% of postmenopausal 
women had osteoporosis and 40% of them had 
osteopenia based on lumbar spine densitometry.[32] In 
line with our study, this research has been conducted 
on postmenopausal women. Although it has determined 
the prevalence of osteoporosis in all age groups after 
menopause, the rate of osteoporosis and osteopenia was 
less than our results. This difference may be attributed to 
the increasing rate of osteoporosis over time and also to 
the higher rate of osteoporosis in the northwestern region 
of the country. The subgroup analysis of the mentioned 
meta‑analysis also illustrated that the prevalence of 
osteoporosis and osteopenia in the northern regions 
of the country was significantly higher than that in 
the southern regions.[32] Moreover, the comparison of 
the two above meta‑analysis in Iran[21,32] indicates a 
significant increase in the prevalence of postmenopausal 
osteoporosis.

According to a study in Tehran‑Iran, the prevalence of 
osteoporosis in women 40–60  years was 15.8% in the 
lumbar spine and 2.9% in the femur neck.[33]

Risk factors
Based on the results of the present study, variables such as 
age, menopausal age, BMI, arm circumference, education 
level, housing status, and marital status were significant 
risk factors for osteoporosis in postmenopausal women 
aged 50–65 years old so that developing of osteoporosis 
increased as much as 18% with 1 year increase of age and 
decreased by 1 year increment in menopausal age as much 
as 8%. The development of osteoporosis decreased as 
much as 13% and 16%, respectively, with one unit increase 
in BMI and arm circumference. The risk of developing 
osteoporosis decreased with increasing education, but the 
risk of developing osteoporosis in high school/diploma 
was lower than college level. Moreover, the chance of 
developing osteoporosis in individuals with nonpersonal 
housing (rented/relatives’ homes) were four times higher 
than those with personal homes It was 2.5 times higher 
in unmarried people (single/widowed/divorced) than 
married people. The median of physical activity was in 
low level in the all groups.

A review of the literature shows that bone density 
decreases with age, which can increase the risk of 
fractures. The risk of fracture doubles with every 10% 
reduction in BMD.[34] Low bone mass and bone tissue 
weakness are associated with increased bone fragility 
and fracture risk.[35] As age increases, the bone mass 
decreases and the bones become porous. Due to the 
altered structural quality, the risk of fracture in the bones 
is increased. One of the reasons is the imbalance between 
new bone formation and old bone resorption that 
results in bone loss and structural quality. Furthermore, 
decreasing the sexual hormones also have a greater 
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effect on the process of reducing bone density.[36] Various 
studies have shown that there is a significant relationship 
between marital status and menopausal age with the 
prevalence of osteoporosis, which may be due to the 
effects of estrogen on menopausal age,[37] which are 
consistent with the present study.

Several studies have shown that one of the potent 
protective factors against osteoporosis has been 
obesity.[38] Similar results were found in the present 
research, so that the risk of osteoporosis was decreased 
in people with high BMI. The precise mechanism of this 
effect is not clear, but it is generally accepted that high 
BMI imposes a high mechanical burden on the bone and 
so as a result bone mass is increased to accommodate 
this additional burden. In addition, adipocytes are an 
important source of estrogen in postmenopausal women. 
Estrogen is also known to inhibit osteoclasts. Increased 
adipose tissue in postmenopausal women appears to 
suppress osteoclasts and increase bone mass due to 
increased estrogen production.[39]

Consistent with the present research, several studies 
have shown that increased arm circumference and 
forearm have a significant relationship with bone mass, 
so that increased arm circumference is associated with 
increased bone mass and bone formation composition.[40]

Various studies have shown that people with lower levels 
of education are more likely to develop osteoporosis, and 
previous findings have shown a relationship between 
lower education and the risk of osteoporosis.[41] Education 
levels may affect BMD, which may be explained by 
the knowledge of more educated people about the 
prevention of osteoporosis.[42] In highly educated 
individuals, the prevalence of osteoporosis may be low 
due to higher activity levels and the consumption of 
healthy foods containing high nutrients specially calcium 
and appropriate diets.[43]

As a main strong point of present study, we determined 
the prevalence and risk factors of primary osteoporosis 
in early postmenopausal period for the first time. The 
screening of osteoporosis and low bone mass in early 
postmenopausal period can better help us in timely 
prevention and treatment of primary osteoporosis to 
promote healthy aging.

Although in this study, the selection of postmenopausal 
women aged 50–65  years was done by simple 
randomization in the whole city of Tabriz, 54 people 
were excluded due to unwillingness to participate in the 
study during the study. Given that these individuals may 
be different in terms of socio‑economic class, this reduces 
the generalizability of the study. It is recommended that 
future studies compare the demographics and lifestyle 

of these individuals with those participating in the study 
as much as possible. Intake of calcium and Vitamin D 
supplements as well as exposure to direct sunlight in 
the participants were evaluated and compared in this 
study, but food intake containing these substances was 
not investigated and compared. Hence, it is suggested 
that this be evaluated in future studies. Also in this 
study, all the participants’ answers to the questions were 
considered as correct answers.

Conclusions

According to this research, one quarter of postmenopausal 
women aged 50–65 years old have primary osteoporosis 
and about half of women have low BMD, which is a 
warning for the complications of osteoporosis that 
need to be planned for screening, prevention, control, 
and training to enhance lifestyle. Given the increasing 
trend of aging in Iran and the higher prevalence of 
osteoporosis in northern cities such as Tabriz, the extent 
of this problem seems to go even further with time. 
Therefore, consideration of the predicting risk factors 
of osteoporosis and removing and amendment of 
modifiable factors and paying special attention to those 
with irreversible risk factors can play an important role 
in preventing or reducing this epidemic.
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