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I. INTRODUCTION 
• Osteoporosis is a common public health problem affecting one in four women or one in eight men older than 

50 years. 

• The postmenopausal phase is a stage of experiencing permanent cessation of menstruation cycle over a 

year. It is now recognized as a time of decrease hormonal production with associated problems that reduce 

the quality and length of life for a large number of women.1 

• Bone loss accelerates substantially in the late peri menopause and continues at a similar pace in the first post-

menopausal years.2 

• Menopause is associated with estrogen deficiency leading to enhance osteoclastic activity and reduced bone 

formation , culminating in osteopenia and osteoporosis. 

• Osteoporosis is a growing major common public health problem recognized in both developed and 

developing countries.3 

• a healthy lifestyle can have a major positive impact on the bone metabolism and bone health of Indian.4 

 

II. AIMS AND OBJECTIVES 
• The aim of the study was to categorize the percentage of women who are having normal BMD, osteoporosis 

and osteoporotic and to evaluate the relation between anthropometric profile, calcium intake (dietary and 

supplemental) and life style pattern with BMD. 

 

III. MATERIALS AND METHODS 
 

• Present study was conducted in Hi-Tech Medical College and Hospital , Bhubaneswar. Written consent 

was taken from patient before participation in the study. It was an observational study. 

• 100 healthy post-menopausal women between the aged of 45 to 60 years were taken randomly as study 

subjects. 

• Women who were below the age of 45 years or had a history of bone disease e.g. osteoporosis and 

osteoarthritis or had any surgery related to bone were excluded from the study. 

• Data was analyzed using statistical package for social science (SPSS) software, version 21.0. 

• All data were normally distributed and expressed as mean ± standard deviation. One way analysis of 

variance 

• (ANOVA) and Pearson chi-test were used for the comparison of variables with P value less than 0.05 was 

considered significant. 
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IV. RESULTS 

 

Table 1: Classification of BMI as per WHO cut offs 

 
• The above table is the international classification proposed by World Health Organization (WHO), 2004.5 

• DEXA Scan reports were used for the measurement of bone mineral density of post- menopausal women. 

• World Health Organization WHO (Nordin et al, 1966) table was used to categorize bone density as: Normal 

bone: T-score better than or above -1, Osteopenia: T- score between -1 and -2.5, Osteoporosis: T-score less 

than - 2.5.5 

 

Table 2: Demographic characteristics of subjects included in the study: (n=100) 

 
 

• 100 postmenopausal women were taken for the study. As shown in table no. 2.The mean ages of the women 

were 53 years. The Mean age of women at their menarche and last menses was 14.6 years and 46.3 years. 

• As per their food habits, 50% of women were lacto vegetarian, 48% of women were non- vegetarian and 

only 2% of women were vegetarian (vegan). It shows that majority of women were lacto vegetarian. 

• Anthropometric measurement was also taken. As per the measurements the mean of height, weight and BMI 

of the post- menopausal women was 155cm (±5.220), 53.1 kg (± 9.825) and 28.3 kg/m² (± 4.215) 

respectively. 

 

Fig. 1: Percentage of subjects in various categories of BMI 
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•  As presented in the Fig. 1. The percentage of women with the category of underweight, normal weight, at 

risk of obesity, grade I obesity and grade II obesity were 2%, 4%, 18%, 42% and 34% respectively. 

• This shows that majority of the women were in grade 1 and grade 2 obesity category and very few women 

were having normal body weight. 

 

Fig.2 Intake of calcium supplementation of post- menopausal women 

 
• On the basis of the intake of calcium supplement by post- menopausal women about 26% women were 

taking calcium supplement regularly and 74% of women were not taking calcium supplement shown in Fig. 2. 

 

Fig.3.BMD of 3 bone sites of post-menopausal women 

 
  

 

•  As per the BMD measurement of AP lumbar spine (L1-L2) region, about 41% of women were with normal 

BMD, 45% of women had osteopenia and 14% osteoporosis. 

• According to the BMD measurement of femoral neck left, only 37% of women were had normal BMD, 53% 

osteopenia and 10% osteoporosis. 

• As per the BMD measurement of femoral neck right 41% of women were having normal BMD, 51% 

osteopenia and 8% osteoporosis as shown in Fig. 3. 
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Fig.4 the normal BMD of normal, osteopenia and osteoporosis 

 
 

• It was observed, 39.6% of women were having normal BMD, 49.6% of women were having osteopenia and 

10.8% were having osteoporosis. 

• As per the mean BMD measurement of all three sites shows that there was a majority of women were having 

osteopenia or were at risk of developing fracture and few already had osteoporosis presented in Fig. 4. 

 

Table.3. Correlation of the frequency calcium rich food intake and their BMD 
Food group BMD measurements (p-values) 

 Ap lumbar spine (L1- L2) Femoral neck left Femoral neck right 

Ragi (finger millet) 0.143 0.056* 0.009* 

Red gram dal 0.159 0.643 0.472 

Green gram dal 0.041* 0.240 0.322 

Cauliflower leaves 0.202 0.389 0.503 

Fenugreek leaves 0.422 0.158 0.120 

Almonds 0.564 0.117 0.738 

Coconut dry 0.703 0.029* 0.310 

Piyal seeds 0.216 0.762 0.556 

Gingelly seeds 0.330 0.001* 0.276 

Milk (Buffalo’s) 0.182 0.209 0.058* 

Milk (Cow’s) 0.474 0.223 0.045* 

Curds 0.795 0.394 0.868 

Cheese 0.503 0.288 0.219 

Paneer(Buffalo’s) 0.423 0.707 0.742 

Paneer (cow’s) 0.607 0.218 0.184 

 

• In Table.3 the result of correlation with dietary intake shows that the increase frequency of consumption of 

calcium rich food is associated with a decrease risk of having low BMD in post-menopausal women. This 

shows higher intake of calcium rich food may have a positive effect on BMD of post-menopausal women. 

• *Difference in the frequency of consumption are considered significant at a p value < 0.05 

 

Table.4. Comparison of calcium supplement with BMD 
BMD measurements Intake of calcium supplements p-values 

Ap lumbar spine Yes No 0.065 

Normal 30.8% 45.7% 

Osteopenia 38.5% 48.6% 

Osteoporosis 30.8% 5.7% 
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Femoral neck left Yes No 0.033 

Normal 46.2% 34.3% 

Osteopenia 30.8% 62.9% 

Osteoporosis 23.1% 2.9% 

Femoral neck right Yes No 0.280 

Normal 38.5% 42.9% 

Osteopenia 46.2% 54.3% 

Osteoporosis 15.4% 2.9% 

 

• Table. 4. Women who were taking calcium supplement they were more in numbers with normal BMD 

(46.2%) than women with osteopenia (30.8%) and women with osteoporotic (23.1%). 

• In women who were not taking supplement, they were less in numbers of having normal BMD (34.3%) and 

more in numbers of women having osteopenia (62.9%). 

• This shows there is significant correlation between the calcium supplement intakes with bone mineral 

density of post-menopausal women. 

 

Table.5. Comparison of life style habits of postmenopausal women with BMD 

 
 

• There was a significant correlation found between the BMD of femoral neck left and femoral neck right 

with the coffee consumption (p=0.007 and p=0.004) of post- menopausal women as given in the Table 5. 

 

Table.6.comparision of percentage of postmenopausal women in various categories of BMD 

 
 

• According to this comparison, based on the BMD of femoral neck left and femoral right, about 78% of women 

who consume coffee had osteopenia or were at risk of osteoporosis in both the site. 

• This shows that consumption of coffee can have a negative effect on BMD of femoral neck left and femoral 

neck right of post-menopausal women and the differences were significant with a p value <0.05 

• *Difference in the consumption of coffee in the BMD categories are considered significant at a p value < 

0.05 

 

V. DISCUSSION 
 

• A total of 100 postmenopausal women were interviewed for the study. Data was collected on bone mineral 

density of postmenopausal women, anthropometry, their life style, dietary intake and physical activity for 
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the study. The age group of women was 40 - 60 years, as there is more prevalence of low BMD in this age 

group of women. 

• Which is supported by the study Damodar et al, 2000 that incidence of osteoporosis occurs in at the age of 

50-60 years.6 

• The negative impact of low body weight on bone health should be more widely recognized (Helena et al, 

2014). Same result was also found by Farzaneh et al 2014, indicated that older women with low BMI were at 

higher risk of low bone mass.7 

• The supplementation of calcium should be recommended as a strategic option in helping to prevent early 

postmenopausal bone loss (Nicola et al, May 2004).8 

• Nutrition, lifestyle, and genetics may all contribute to the decrease in BMD that comes with aging and leads 

to osteoporosis, a major cause of fractures in the elderly. Previous research implicated caffeine increased 

risk for hip fracture and poor calcium retention (Oct, 2001, American Journal of Clinical Nutrition).9 

• In this study, a significant negative association was found between the coffee consumption and BMD of 

femoral neck right and femoral neck left (p=0.004 and p=0.007) of postmenopausal women. Women with 

positive coffee consumption were having osteopenia. 

• Supported by Kristin et al, 2003, which also concluded that caffeine consumption may have a weak negative 

influence on BMD of postmenopausal women.10 

• Study by Hellstrom et al, 2013 also showed high coffee consumption was associated with a small reduction 

in bone density that did not translate into an increased risk of fracture.11 

 

VI. CONCLUSION 

 

• As per the result, it is concluded that intake of calcium rich food, calcium and vitamin D supplements can 

have a positive effect on bone mineral density of post-menopausal women. 

• On the otherhand lower BMI and coffee intake may have negative effects on bone mineral density of post-

menopausal women. 

• This study shows that dietary intake and life style patterns of postmenopausal women may have negative 

and positive effect on bone mineral density. 
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