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ABSTRACT  

0TBackground: 0TOsteoporosis is an important public health problem. The aim of this study was 
to investigate food habits and 0Tsome factors related to 0T osteoporosis in women in Iran. 
Methods: This cross-sectional study was conducted on 399 childbearing age women who 
were attending health centers and 200 healthcare providers in 2007. Food habits and dietary 
calcium intake was evaluated by food frequency questionnaire and 24-hour recall method. 
Weight and height of subjects were also measured. Independent t-test, Mann-withney U test, 
0TPearson, Spearman and 0TPartial 0T correlation coefficient tests 0Twere used for analyzing of data. 
Results: Two groups of women had calcium intake deficiency. Daily frequency of milk, 
cheese, fruit and coffee consumptions in healthcare providers (0.82±0.82, 0.94±0.49, 
2.01±1.28 and 0.84±2.05, P<0.02)  were significantly higher than those of women attending 
health centers(0.58±0.72, 0.84±0.32, 1.50±0.99 and 0.48±1.25).  Mean frequency use of dark 
vegetables, cola and pickles were significantly (P<0.004) higher in women who attending 
health centers (0.67±0.50, 1.55±2.36 and 1.92±2.03) than those of the other group (0.50±0.44, 
1.09±2.65 and 1.49±1.72). In women who were attending health centers, negative and posi-
tive significant relationship was found between daily calcium intake with age (P<0.04) and 
educational level (P<0.001). No significant relationship was found between body mass index 
with studied variables. 
Conclusion: Women of health care providers had healthier food habits compared to women 
who attending health centers. Educational programs are suggested to improve food habits 
among women to prevent osteoporosis in later life.    
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Introduction 
 

0TOsteoporosis is a systemic metabolic 
disease resulting in low bone mass, and 
deterioration of bone structure, which in-
creases the risk of fracture [1].  

Several medications have recently 
being labeled for the treatment of osteopo-
rosis, but their marginal benefits require 
careful consideration of their cost. Preven-
tion is preferable to treatment since no 

therapy fully restores lost bone mass. The 
attainment of a higher peak bone density 
has an important role in the prevention of 
osteoporosis later in life. 

It is also known that the prevalence 
of osteoporosis varies from country to 
country, and within countries [2].0T Ethnic 
differences in bone mass density (BMD) 
are well known. Blacks have greater BMD 
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than Caucasians. Hispanics are similar to 
Caucasians, while Asians have the lowest 
BMD [30T1T]. 0T1TThe real incidence of osteopo-
rotic fractures in Iran might be underesti-
mated because of poor health records in 
our country. However, The results of one 
study on 553 subjects (34% men, 66% 
women) aged 20–69 yr, randomly selected 
from 50 blocks in Tehran (the capital of 
Iran), indicated that the prevalence of os-
teoporosis of the lumbar spine and femur 
was 32.4% and 5.9% in women and 9.4% 
and 3.1% in men, respectively [40T1T]. 

1TFor primary prevention of disease, it 
is important to achieve a healthy lifestyle 
[5].1T Adequate nutrition plays a major role 
in the prevention and treatment of 
osteoporosis. Most of the attention in re-
search and public health efforts has been 
directed towards the role of calcium, dairy 
foods and vitamin D in bone health [6]. 
Calcium is an essential nutrient for bone 
health because its insufficient intake could 
adversely affect age-related bone loss and 
attainment of peak bone mass [7]. Higher 
calcium intakes have been related to higher 
bone mass in children, young adults, and 
postmenopausal women in 64 out of 86 
observational epidemiologic studies [8]. In 
Jahrom, Iran, 89% of women aged>45 
years, had calcium intake deficiency [9]. In 
urban areas of Iran, revealed that 
osteoporotic postmenopausal women had 
significantly lower milk, cheese, and fruit 
intakes than healthy ones [2]. More re-
cently recommendations to consume a diet 
rich in fruits and vegetables as a preventive 
measure against risk of low-energy frac-
tures has been given with increasing fre-
quency in reviews of diet and bone health. 
Fruits and vegetables are key dietary 
sources of magnesium, potassium, vitamin 
C, vitamin K and folate, adequate quanti-
ties of which have been associated with 
higher bone mineral density (BMD), de-
creased bone loss with ageing or reduced 
risk of fracture [6]. Studies have consis-
tently shown that higher fruit and vegeta-

ble intakes have positive effects on bone 
mineral status [10].  

Taking in to consideration those food 
habits, calcium intake and some other fac-
tors such as educational level and body 
mass index (BMI) status of child bearing 
age women may be associated with osteo-
porosis in later life, we conducted this 
study to evaluate food habits regarding to 
osteoporosis and variables mention above 
in women in Tabriz, Iran.  

 
Materials and Methods 

 
0TFifteen health centers (30% of total 

health centers of Tabriz, Iran) were ran-
domly selected and 399 healthy child-
bearing age women who attended these 
health centers during 3 months of study 
were included. Women of health care pro-
viders (n=200) in health centers also were 
studied in this cross- sectional study in 
2007. Inclusion criteria were non preg-
nancy, non lactating, age between 15-49 
yr. Subjects with any known history of dis-
eases including diabete, cardiovascular, 
bone and other disease and also users of 
vitamin D and calcium supplements were 
excluded of study.  0TInformed oral consent 
was obtained from each subject prior to 
study. The Nutritional Research Center of 
Tabriz University of Medical Sciences ap-
proved the study protocol (registration 
number: 5/71/831; 2006). Information 
about general characteristics was obtained 
by interviewing with subjects. Food habits 
regarded to osteoporosis including con-
sumptions of dairy products, vegetables, 
beans and fruit as healthy foods and cola, 
coffee ,and pickles, as unhealthy foods 
were evaluated by semi quantitative food 
frequency questionnaire (FFQ). The potion 
sizes of food items based on exchange list 
were included in FFQ. Participants were 
asked to recall the frequency consumption 
of food items in FFQ based on portion 
sizes as daily or weekly in the past year.  
Dietary calcium intake was evaluated by 
24- hour recall method completed for three 
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days including 2 weekdays and 1 weekend. 
Weight and height of subjects were meas-
ured with 0.1 kg and 0.5 cm, accuracy, re-
spectively and BMI was calculated as the 
weight in kilograms divided by height in 
meters squared. 

Statistical analysis was performed 
with SPSS for Windows; version 11.5.  
The results were considered statistically 
significant if P<0.05. The FP2 (food pro-
cessor) software used for analyzing of food 
intakes data gathered by 24-hour recall 
method. Mean and frequency of variables 
were determined. Independent t-test, 
Mann-withney U test, 0TPearson, Spearman 
and 0Tpartial 0T correlation coefficient tests 
0Twere used for analyzing of data. 

 
Results 

 
Table 1 shows the general character-

istics of the participants. The mean of age 
in women who attending health centers 
(group 1) and health care providers (group 
2) were 33.13 ± 7.51 and 37.85 ± 7.91 yr 
old, respectively. Majority of subjects who 
were attending health centers had educa-
tional level at grade 8 or less. Based on in-
dependent t-test, the mean of BMI in group 
1 was significantly higher than that of 
group 2 (P<0.001).  

Table 2 shows the mean of food con-
sumption frequency and daily calcium in-
take in both groups of studied subjects. 
Mann-withney U test indicated that mean 
frequency use of milk, cheese, fruit and 
coffee in women of health care providers 
were significantly higher than those of 
women who attended health cen-
ters(P<001, P<0.01, P<0.001 and P<0.02, 
respectively). Mean frequency use of dark 
vegetables, cola and pickles also were sig-
nificantly higher in women who attending 
health centers than those of health care 
providers (P<0.003, P<0.001 and P<0.004, 
respectively). No significant differences 
were found for consumption of other foods 
between two groups. 

There were significant adverse rela-
tionship between daily calcium intake and 
age, as daily calcium intake decreased with 
age (r= - 0.1 , P<0.04), and positive rela-
tionship between daily calcium intake and 
educational level (r= 0.18 , P<0.001) in 
women who attending heath centers by 
pearson correlation coefficient test and 
spearman correlation coefficient test, re-
spectively. Based on partial correlation co-
efficient test, no significant correlation was 
found between BMI with frequency of 
foods and calcium intake by adjusting age 
in both groups(data are not shown).    

 
Table 1: Demographic and anthropometric characteristics of the participants 

 

Variables 
Group 1  
(n=399) 

Group 2  
(n=200) 

Mean ± SD or(%) Mean ± SD or(%) 
Age(yr) 33.13 ± 7.51 37.85 ± 7.91 
Educational level  % 
    Illiterate  (9.3) (0) 
    Grade 5 or less (24.6) (0) 
    Grade 8 (22.8) (0) 
    Completed grade 12 (35.8) (13.5) 
    University or other tertiary institution (7.5) (86.5) 
Weight (kg) 67.96 ± 12.45 66.41 ± 11.04 
Height (cm) 157.59 ± 5.86 159.52 ± 5.86 
BMI (kg/mP

2
P) 27.40 ± 4.95 26.07 ± 3.92* 

Group 1: women who attending health centers 
Group 2: women of health care providers 
* Significant statistical difference between two groups by Independent t-test (P<0.001)  
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Table 2:  Mean of food consumption frequency and daily calcium intake in studied subjects 
 

 
Variables 

Group 1 Group 2 
P 

Mean ± SD Mean ± SD 
Milk (1 cup/day) 0.58 ± 0.72 0.82 ± 0.82 0.001* 
Yogourt (3/4 cup/day)  1.25 ± 0.94 1.38 ± 1.02 0.12 
Cheese (1slice(30gr)/day) 0.84 ± 0.32 0.94 ± 0.49 0.01* 
Dried whey (1 Tbsp/week) 0.28 ± 0.51 0.53 ± 2.69 0.06 
Ice cream (1/4 cup/week) 1.20 ± 1.54 1.29 ± 1.76 0.87 
Cabbage (shredded,1 cup/week) 0.85 ± 1.15 1.21 ± 1.74 0.08 
Spinach ((shredded,1 cup/week) 1.001 ± 1.34 0.83 ± 1.10 0.05 
Beans (Cooked,1/2 cup/week) 1.73 ± 1.15 1.69 ± 1.23 0.44 
Dark vegetables ((shredded,1 cup/day) 0.67 ± 0.50 0.50 ± 0.44 0.003* 
Fruit (1 serving/day) 1.50 ± 0.99 2.01 ± 1.28 0.001* 
Cola (1 cup/week) 1.55 ± 2.36 1.09 ± 2.65 0.001* 
Coffee (1 cup/week)  0.48 ± 1.25 0.84 ± 2.05 0.02* 
Pickles (1 Tbsp/week) 1.92 ± 2.03 1.49 ± 1.72 0.004* 
Calcium intake (mg/day) 689.08 ± 393.15 755.93 ± 450.46 0.12 
Group 1: women who attending health centers 
Group 2: women of health care providers  
1 cup= 240cc 
Tbsp= Table spoon 
* Significant statistical difference between two groups by Mann-withney U test 
 
Discussion 
 

0TOsteoporosis has recently been rec-
ognized as a major public health problem 
by some governments and health care pro-
viders [11].0T1T 0T1TPrevention is the most cost-
effective means of managing osteoporosis 
[12].0T One of the 0Timportant preventive ha-
bits is diet [13-17]. 0TThe role of nutrition is 
perhaps the most controversial area in the 
causation of osteoporosis [2]. 

0TOur findings (Table 2) indicated that, 
mean daily calcium intake in both studied 
groups was lower than recommended level 
(1000 mg), thus increasing the risk of os-
teoporosis [19]. Similarly, non adequate 
calcium intakes have been reported in 
women in other studies [19-230T1T].1T It was 
shown that 89% of women in Jahrom, Iran, 
had calcium intake lower than 1200 
mg/day [9]. 0TStudies on women of other 
countries such as Caucasian and African-
American and Hispanic women in the US, 
and Asian and Caucasian women in Aus-
tralia, also have shown that most of women 

did not fulfill the suggested calcium intake 
[24-26 0T1T]. 1TThe results of the present study 
and studies mentioned above shows that 
although women are under risk of osteopo-
rosis, but their calcium intakes are not ade-
quate.  

As indicated in Table 2, mean fre-
quency of milk and cheese intake which 
accounted as important resources of cal-
cium, were lower than 1 times per day in 
both groups of women. However mean 
frequency consumption of those foods in 
healthcare providers were significantly 
higher than women who attending health 
centers.  Yogurt consumption was more 
frequent than milk and cheese in both 
groups. So, it seems that yogurt is the main 
source of calcium intake in studied sub-
jects. Low frequency consumptions of 
dairy foods such as milk and cheese also 
reported in osteoporotic postmenopausal 
women in urban areas of Iran [2].  
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Mean frequency consumption of fruit 
in women of health care providers (Table 
2) was significantly higher than that of 
group 1. According to other studies, higher 
fruit and vegetable intake was associated 
with greater BMD in men and women [2]. 
The women’s health initiative (WHI) die-
tary modification trial which was the first 
large-scale randomized trial to test the ef-
fect of increased fruit, vegetable, and grain 
dietary pattern on the risk of osteoporotic 
fractures in postmenopausal women, also 
demonstrated that increased fruit and veg-
etable diet intervention modestly reduced 
the risk of multiple falls and slightly low-
ered hip BMD in postmenopausal women 
[27].A 3-mo dietary approaches to stop-
ping hypertension (DASH) intervention 
study involving 186 men and women aged 
23–76 y found that a diet high in fruit and 
vegetables significantly reduced bone 
turnover [28]. The DASH diet reduced 
significantly serum osteocalcin by 8–11% 
and C-terminal telopeptide of type I colla-
gen by 16–18% compared with controls 
[29]. In Iran daily consumption of fruits 
was shown as a protective factor in sub-
jects against osteoporosis [2]. Therefore, 
by considering beneficial effects of milk 
and fruit in prevention of osteoporosis, it 
seems that in our studied population (Table 
2), women of healthcare providers had 
better food habits regarding to milk, cheese 
and fruit consumption than group 1. How-
ever, food habit regarding to consumption 
of dark vegetables was better in women 
who were attending health centers than 
group 2 (Table 2). The low frequency use 
of dark vegetables in healthcare providers 
compared to group 1 might be resulted of 
their employment and so, not having ade-
quate time for cleaning of these foods. 

Daily drinking of several cups of caf-
feinated coffee and colas increases urinary 
calcium loss. High drinking of the carbo-
nated colas containing high phosphorous 
will be resulted lower calcium/phosphorous 
ratio in blood and reduced calcium 
resource in bones. A high sodium intake 

also contributes to lower renal resorption 
of calcium and higher urinary calcium 
losses [18]. Our results (Table 2) showed 
that, habits of coffee consumption in 
women of health care providers, and cola 
and pickles use in women who were 
attending health centers were not healthy 
compared to each other. 

The finding of positive significant 
correlation between calcium intake and 
educational levels of women, who were 
attending health centers in our study, indi-
cates that higher educational level may be 
associated with healthier diet. Similarly, 
positive correlation between calcium in-
take and educational levels of women has 
been reported [30]. Higher educational 
level may be related to higher income, and 
therefore choosing better sources of cal-
cium such as milk and milk products. 
Thus, women with low educational level 
are at risk of osteoporosis more than oth-
ers. Reverse effects of education level on 
osteoporosis have been reported in some 
other studies. The reason probably is the 
effect of education on lifestyle, nutrition 
and economic status. The other possibility 
is the effect of economic status in educa-
tion level [2].    

Negative significant correlation be-
tween calcium intake and age in group 1 
may be related to low attention or know-
ledge level of older subjects about nutri-
tional status. 

There were no significant statistics 
relationships between BMI with calcium 
intake and daily frequency of foods by 
adjusting age in both groups of our study. 
Some other studies showed similar results 
[31-33]. High calcium intake may reduce 
overweight and obesity. Suggested mecha-
nisms are, reduced paratormone secretion, 
and 1,25 (OH) vitamin D, which inhibit 
lipogenesis and increasing fecal excretion 
of lipids [18]. Based on results (Table 2), 

No significant relationship 
between daily calcium intake with age and 
educational level in women of health care 
providers, maybe somehow due to similar-
ity of educational level in this group.  
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calcium intake in both groups was lower 
than recommended allowances. So, being 
not significant relationship between these 
two variables may be due to calcium intake 
deficiency in our studied subjects.    

As a conclusion, low calcium intake 
as an important health problem was pre-
valent in studied subjects. Women of 
health care providers had better food habits 
regarding to consumption of milk, cheese , 
fruit, cola and pickles compared to women 
who attending health centers. Habits of 
dark vegetable and coffee consumptions 
were better in women who attending health 
centers than the other group. Establishment 
of educational interventions is suggested as 
a primary approach to prevention of osteo-
porosis in our community. 
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