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ABSTRACT 
 
Objective: The objective of this study was to assess the relationship 

between Bone Mineral Density (BMD) and parity in women of 

reproductive age group.  
Materials and methods: A cross sectional analytical study was carried out 

where the study population was women of reproductive age group (15 to 

49 years of age). A total of 180 women were included as study subjects and 

the sampling technique was non random sampling. The study population 

was selected from healthy women of reproductive age group. Data about 

age, height, weight and history of parity were taken. BMD was measured 

by DEXA. Then relationship between BMD and parity were analysed.  
Results: In this study, a large number, 79 (43.9%) of participants were in 

age group of 29-38 years with mean± SD 35.46±6.75 years. Association 

between BMD and age of the study subjects represented that values of 

BMD decreased with increasing age (P<0.05). Bivariate analysis between 

BMD and parity revealed that values of BMD at lumbar spine and femur 

were associated with parity and it was also showed that the BMD of 

nulliparous women and one-to-two parity groups were significantly higher 

than multiparous (≥3 parity) women (P<0.05).  
Conclusion: From overall analysis of this study it can be concluded 

that BMD at lumbar spine and femur in women of reproductive age 

group was negatively associated with number of parity.  
Key words: Bone Mineral Density (BMD), Dual Energy X-ray 

Absorptiometry (DEXA), Statistical Package for Social Sciences (SPSS) 
 
 
INTRODUCTION 
 
Bone mineral density (BMD) is a medical term which 

refers to the amount of mineral matter per square 

centimeters of bones. BMD is used in clinical medicine 

as an indirect indicator of osteoporosis as well as 

fracture risk (1). Parity is defined as the number of 

previous pregnancies of greater than 28 weeks gestation 

and is considered both a measure of a woman’s fertility 

status as well as her reproductive success. Parity is 

commonly classified in different levels as nulliparity, 

primipara, multiparity, grand multiparity and great 

grand multiparity (2). Osteoporosis is an emerging 

public health problem in developing countries (3). 

 
 

 
BMD is one of the best predictors of osteoporotic bone 

fractures. Therefore, to prevent fracture, it is very 

important to identify risk factors for bone mineral loss. 

Calcium dynamics is one of the most important 

determinants of BMD. During pregnancy, appropriate 

mineralization of the fetal skeleton requires 

approximately 30 gm of calcium from maternal sources. 

Moreover, abundant calcium is lost from the mother 

during lactation as breast milk contains calcium in large 

quantities. These phenomena suggest that BMD might 

change during pregnancy and after parturition 
 
(4). This study was carried out to assess the 

relationship between Bone Mineral Density (BMD) 

and parity in women of reproductive age group. 

 
MATERIALS AND METHODS 
 
A cross sectional analytical study was carried out at the 

National Institute of Nuclear Medicine and Allied 

Sciences (NINMAS), BSMMU campus, Shahbag, 

Dhaka and Institute of Nuclear Medicine and Allied 

Sciences, SSMCH Campus, Mitford, Dhaka over a 

period of twelve months from January 2012 to 

December 2012. The study population was women of 

reproductive age group (15 to 49 years of age). A total 

of 180 women were included as study subjects where 

the sampling technique was non random sampling. 

Healthy women of reproductive age group constituted 

the study population. These women were not suffering 

from any systemic diseases and were not on any drugs 

which could lead to low bone mass. Women with poor 

socio-economic condition were not included in this 
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study. Study subjects were taken from good socio-

economic condition with the intention of including 

each subjects having similar dietary habit especially 

about dairy products intake. Data were collected 

according to formatted data collection sheet by face to 

face interview. Body weights were measured without 

shoes and in light clothing’s and recorded as 

kilograms. Body heights were measured without 

shoes and recorded as centimeters. BMI was 

expressed as weight in kg per height in squared 

meters. Before starting the study procedure an 

informed written consent form was signed by each 

study subject. Women of reproductive age group were 

classified into several groups according to age (group 
 
I: ≤28, group II: 29-38, group III: ≥39 years of age). 
 
For measurement of BMD, DEXA scan was 

performed by Central DEXA (Model: XR-46, 

Norland) Densitometer. BMD was measured at 

lumbar vertebrae L2-L4 and femoral neck. Posterior 

and anterior projections were taken for lumbar spine 

BMD. Region of interest was L2- L4 vertebra which 

was analyzed for individual and total vertebrae. The 

hip scan procedure estimated bone mineral in the 

femoral neck. Analysis of data from DEXA was 

computerized and completely automated (5). 
 
Statistical analysis: After collection of data, editing, 

coding and entry were done manually. The data were 

analyzed with the help of Computer Software SPSS 

(Statistical Package for Social Sciences) program, 

version 18. In SPSS, data were analyzed by two 

stages. Initially- descriptive statistics such as 

frequency, percentage, mean, SD, range were 

calculated to explore the basic characteristics of the 

study subjects. Thereafter- bivariate analysis such as 

Fisher’s exact test, Pearson’s correlation coefficient 

and Scatter diagram were performed to find out the 

association between two variables. In each analysis, 

level of significance was 0.05 and p value <0.05 was 

considered as statistically significant. 

 
 

 

RESULTS 
 

Among 180 women, there were 31 (17.2%) in group 

≤ 28 years, 79 (43.9%) in group 29-38 years and 70 

(38.9%) in group 39 and above years. The mean± SD 

was 35.46±6.75 years with a range of 19-48 years 

(Table 1). At lumbar spine, majority 107 (59.4%) of 

women had normal BMD and rest 73 (40.6%) of 

them had low BMD. At femoral neck, 90 (50%) of 

the study subjects were osteopenic and 27 (15%) 

were osteoporotic and rest 63 (35%) of them had 

normal bone mass (Figure 1 & 2). Association 

between age group and BMD at lumbar spine and 

femur was presented in Table 2. In case of lumbar 

spine, majority 27 (87.1%) of study subjects had 

normal BMD in younger age group (≤28 years) and 

higher percentage 37 (52.9%) of low BMD was 

observed in older age group (≥39 years). In case of 

femur, osteopenia and osteoporosis were found in 

higher percentage 54 (77.1%) in women of 39 years 

and above. This differences of BMD values between 

younger and older age group were statistically 

significant (P<0.05) (Table 3). Association between 

BMD and parity among study subjects was shown in 

(Table 3). At lumbar spine and femur, the percentage 

of normal bone mass in nulliparous women and one-

to-two parity groups were higher than those of the 

other groups. In case of multiparous women of para 

3-4 and para 5 or more, the percentage of low BMD 

was higher than normal bone mass. These differences 

were statistically significant (P<0.001) (Table 3). 
 
Table 1: Distribution of study subjects according 

to age group (n=180) 
 

 

118 



Bangladesh J. Nucl. Med. Vol. 18 No. 2 July 2015 Jesmin  et.  al. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1: Pie chart showing proportion of women 

according to BMD values at lumbar spine. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2: Pie chart showing proportion of study 

subjects according to BMD values at femur. 
 
Table 2: Association between age group and BMD 

at lumbar spine and femur 
 

 
 
 

Table 3: Association between BMD and parity 

among study subjects (n=180) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

DISCUSSION 
 

Osteoporosis is a major public health problem in 

developing countries (3). The women of reproductive 

age group are a vulnerable group who are suffering 

from low bone mass due to various reproductive 

factors. The reproductive factors causing osteoporosis 

should be evaluated in this age group. The aim of this 

study was to evaluate relationship between BMD and 

parity in women of reproductive age group. 
 
The age range of the present study was 19 to 48 years 

of age with mean± SD was 35.46±6.75 years. These 

findings were consistent with the previous study 

where study subjects were Pakistani women aged 20 

to 45 years with mean± SD was 35.6±7.4 years (6). 

The status of BMD at lumbar spine and femur were 

depicted in Figure 1 & 2. At lumbar spine, out of 180 

women majority of them had normal bone mass but at 

femur greater percentage of women had low BMD. In 

a very recent study low BMD was about 46% at 

lumbar spine and 61% at femur which was very much 

similar to the present study (7). As Bangladesh and 

India both are developing countries so that the socio-

economic status is almost similar in these two 

countries. Evaluated findings had similarity may be 

due to similar background. 
 
Bivariate analysis between age group and BMD 

represented that in case of lumbar spine, 52.8% (n=37) 

of low BMD was observed in older age group (≥39 
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years of age) and in case of femur, low BMD were 

observed in 77.1% (n=37) in women of 39 years and 

above. These differences of BMD values between 

younger and older age group were statistically 

significant (P<0.05). Similar findings were found by 

Matsushita et al. (2000) where age was significantly 

associated with BMD (p<0.05) (8). T-scores of BMD 

were negatively correlated with maternal age at the 

subsequent deliveries indicating that the percentage 

decrease in BMD was greater for the older women at 

subsequent delivery. 
 
In the present study (Table 3) it was found that there was 

significant association between parity and BMD at 

lumbar spine and femoral neck (p<0.001). T-scores of 

BMD were decreased with increasing number of 

parities. The primary cause for this disruption may be 

due to the calcium requirement of the rapidly 

mineralizing skeleton of the fetus and neonate. These 

findings were consistent with those by Fatima et al. 

(2009) who found that increasing number of parity was 

significantly associated with decreasing BMD (P<0.001) 

(6). The findings were similar to a recent study 

conducted in India suggesting that the percentage of 

developing low bone mass were significantly higher in 

multiparous than in primiparous women (p<0.05) (9). 
 
The most significant limitation of this study was the 

small number of women with limited study period 

and it was a nonrandomized sampling method. 

Another limitation of this study was that no baseline 

BMD values of study subjects available to which the 

current status could be compared. 
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CONCLUSION 
 

This cross-sectional study provides some important 

information on the relationship between BMD and 

parity in women of reproductive age group. The 

findings of this study among 180 women revealed 

that BMD at lumbar spine and femur was negatively 

associated with parity. It was observed that the values 

of BMD in nulliparous women and one-to-two parity 

groups were significantly higher than multiparous 

women. From overall analysis of the present study, it 

may be concluded that values of BMD decreased with 

increasing number of parity. 
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