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Abstract 	 Objective: To compare osteoporosis risk factors between urban and rural 
menopausal women. 

	
	 Methods: This study applied the causal-comparative analysis to compare 

osteoporosis risk factors between urban and rural menopausal women. 
The subjects included in this study were 40 urban and 40 rural menopausal 
women who were randomly recruited. The respondents’ bone mass density 
was measured using densitometry. This study also examined several aspects, 
including the respondents’ nutritional status (body mass index calculation) 
and physical fitness (VO2 max). The correlation between osteoporosis risk 
and either nutritional status or physical fitness among urban and rural 
menopausal women were tested using Chi square correlation analysis.

	
	 Results: This study examined several aspects, including age (years) 58.7±6.1 

(urban) and 58.3±6.5 (rural), p=0.815, body mass index (kg/m2) 23.7±3.7 
(urban) and 22.7±3.6 (rural), p=0.221, VO2 max (average) 27 (67.5%) 
(urban) and 25 (62.5%) (rural), p=0.624. The respondents diagnosed as 
suffering from osteoporosis were statistically measured for the: nutritional 
status (body mass index) (under) urban 0%, rural (p=0.789) 2.5%, body mass 
index 7.5% urban, rural (p=0.571) 2.5%, physical fitness condition (VO2 max) 
(average) urban 7.5%, rural (p=0.850) 5%, VO2 max (poor) urban 7.5%, rural 
(p=0.880) 5%. Body mass index and bone mass density calculation results 
described that the nutritional status of urban and rural menopausal women: 
normal 12 (30%) vs (32.5%), osteopenia 8 (20%) vs (15%), osteoporosis 3 
(7.5%) vs (2.5), p=0.571.

	
	 Conclusions: This study shows that there is no significant difference between 

osteoporosis risk and nutritional status and physical fitness in urban and 
rural menopausal women. 
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Introduction

Menopause refers to a natural biological ageing 
symptom found in elderly women which is 
characterized by a permanent menstruation 
cessation due to the loss of  ovarian follicle 
function. Other multiple organ dysfunctions 
and physical changes in menopausal women 
inhibit gonadotropin stimulation, leading to 
osteoporosis and climacterium syndrome. In 

elderly women over 79 years, the reduction 
in steroid hormone production is one of the 
major factors causing osteoporosis.1

Women entering the perimenopausal or 
postmenopausal periods have to consume 
sufficient nutrients. The risk for experiencing 
bone fracture will increase if the nutrition 
intake is inadequate, indicating low calcium 
and vitamin D intakes. Flavonoids are bioactive 
polyphenols found particularly in fruit and 
vegetables. However,  little is known about 
their roles in bone health in human; some 
fruits and vegetables contain potassium and 
magnesium.2 The nutrients that are associated 
with bone mass density (BMD) are beneficial 
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to perimenopausal women and elderly men 
and women. The benefits include preventing 
bone loss in elderly men.3 Other ways to 
maintain bone health from osteopenia and to 
enhance bone mass include adequate calcium 
and vitamin D supplements consumption and 
regular exercises.3,4 Vitamin D supplements 
reduce osteoporosis risks and enhance bone 
mass in healthy women; however, it can also 
create kidney stone risk.3−5 

This study compares the osteoporosis risk 
factors between urban and rural menopausal 
women. Urban women are women who live 
in cities while rural women live in remote 
areas. Bone mass density measurements were 
performed to analyze bone fracture by using 
densitometry. 

Women with osteoporosis and osteopenia 
should practice regular exercises even if there 
is only tentative census available on the type 
and optimal terms for those who are suffering 
from low BMD or having BMD risk factors, such 
as poor balance, decreased muscle strength, 
and diminished agility.6,7 The primary efforts 
to prevent osteoporosis are doing exercises 
and managing encouragements.7,8

Several studies have reported soy food as 
the type of food that can enhance bone mass 
and inhibit hypoestrogenic effect.9,10 Significant 
phytoestrogen diet will increase bone mass 

in postmenopausal women who suffer from 
osteoporosis.10 People recognize a variety of 
healthy foods, including yellow-green colored 
vegetables, mushrooms, fish, scallops, and 
fruits may influence BMD, while tallow, meat 
and oil have the opposite effect.9−11    

In order to socialize menopause risk factors, 
this study aimed to analyze the differences 
between risk proportion of osteoporosis and 
the nutritional status as well as the physical 
activity (physical fitness) in urban and rural 
menopausal women.

Methods

This study applied the comparative analysis 
method which aims to examine osteoporosis 
risk in relation with nutritional status (i.e. 
body mass index calculation) and physical 
activity (physical fitness/VO2 max) in both 
urban and rural menopausal women. The 
respondents who met the inclusion criteria 
were those who had never been given hormone 
replacement therapy, have never experienced 
any accidental bone fracture, and been given 
artificial menopause treatment. 

The Rule of Thumb approach and sampling 
method are used in this study in order to 
recruit potential respondents. The number 

Table 1 Respondent Characteristics 

Characteristics
Respondent

p Value
Urban Rural

Age (yrs.) 58.7 (6.1) 58.3 (6.5) 0.815
Weight (kg) 54.5 (9.8) 49.9 (8.9) 0.031 (s)
Height (cm) 151.4 (6.0) 148.0 (6.5) 0.020 (s)
Body mass index (kg/m2) 23.7 (3.7) 22.7 (3.6) 0.221
Systole (mmHg) 136.0 (14.3) 137.2 (15.7) 0.710
Diastole (mmHg) 82.2 (8.9) 90.0 (9.3) < 0.001 (vs)
Pulse (x/minute) 80.1 (7.4) 84.6 (8.9) 0.016 (s)
Menopause age (yrs.) 0.777 **
     11 1 2
     12 9 5
     13 6 5
     14 7 7
     15 + 17 21

p value calculated based on t-test. S= significant; VS= very significant
**)Chi square test

Vita Muniarti Tarawan, Putri Fatima Adnantami, et al.

:14–20



16 International Journal of Integrated Health Sciences. 2015;3(1)

Osteoporosis Risk and Body Mass Index Comparison among Urban and Rural Menopausal Women

of respondents recruited was eighty. These 
respondents were recruited randomly and 
by considering the Rule of Thumb approach 
based on three variables, bone mass density, 
body mass index, and physical fitness (VO2 
max). The respondents involved in this study 
were 40 urban and 40 rural menopausal 
women. The rural menopausal women who 
were involved in this study live in Lembang, 
West Java, Indonesia.

Two types of variables were studied in 
this study: independent variables (nutritional 
status and physical fitness) and dependent 
variables (osteoporosis risk related to the 
bone mass density test). The respondents 
bone mass density, nutritional status, and 
physical fitness were tested. The equipment 

used to measure the respondents bone mass 
density includes densitometry, a dual-energy 
X-ray absorptiometry. The nutritional status 
of the respondents was measured using body 
mass index calculation. Then, the respondents’ 
physical fitness was obtained by conducting 
aerobic trainings and measuring the VO2 max. 
The respondents VO2 max was measured 
using the Astrand-Rhyming nomogram. The 
nomogram was analyzed by using Pearson’s 
chi-squared test to measure the osteoporosis 
risk proportion toward nutritional status and 
physical activity (physical fitness) in urban 
and rural menopausal women and T-test was 
used to measure the quantitative average data 
differences using SPSS 13.0. P value of < 0.05 
was considered statistically significant. 

Table 2 Other Related Respondent Characteristics

Characteristics
Respondent

p Value
Urban Rural

Practicing exercises 1.0
     Yes 39 (98%) 40 (10%)
     No 1 (2%) -
Consuming vitamins 0.116
     Yes 4 (10%) -
     No 36 (90%) 40 (10%)
Consuming milk 0.458
     Yes 10 (25%) 13 (32%)
     No 30 (75%) 27 (67%)
Consuming hormone replacement 
medication -

     No 40 (10%) 40 (10%)
Suffering from other diseases 0.256
     Yes 14 (35%) 19 (47%)
     No 26 (65%) 21 (52%)
Having Bone fracture 0.001
     Yes 17 (42%) 32 (80%)
     No 23 (58%) 8 (20%)
Consuming pain reliever medication 1.0
     Yes 0 1 (2%)
     No 40 (10%) 39 (98%)
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Table 3 Respondent Body Mass Index, Bone Mass Density, and VO2 max

Variable
Respondent

p Value
Urban Rural

Body mass index
     Under 4 (10%) 9 (23%) 0.408
     Normal 23 (58%) 20 (50%)
     Over 12 (30%) 9 (22%)
     Obesity 1 (2%) 2 (5%)
Bone Mass Density
     Normal 21 (53%) 21 (53%) 0.891
     Osteopenia 16 (40%) 17 (42%)
     Osteoporosis 3 (7%) 2 (5%)
VO2 max
     Very good 2 (5%) 5 (12%) 0.624
     Good 2 (5%) 2 (5%)
     Average 27 (68%) 25 (63%)
     Poor 9 (22%) 7 (18%)
     Very poor - 1 (2%)

Vita Muniarti Tarawan, Putri Fatima Adnantami, et al.

Table 4 Respondent Body Mass Index and Bone Mass Density (Osteoporosis Risk)

Body Mass 
Index Bone Mass Density

Respondent
p Value

Urban Rural
Under Normal 1 (2%) 2 (5%) 0.786

Osteopenia 3 (7%) 5 (12%)
Osteoporosis - 1 (2%)

Normal Normal 12 (30%) 13 (33%) 0.571
Osteopenia 8 (20%) 6 (15%)

Osteoporosis 3 (7%) 1 (2.5%)
Over Normal 7 (18%) 4 (10%) 0.670

Osteopenia 5 (12%) 5 (12%)
Osteoporosis - -

Obesity Normal 1 (2%) 2 (5%)
Osteopenia - -

Osteoporosis - -
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Table 5 Respondent Body Mass Index and VO2 max

Body Mass 
Index VO2 max

Respondent
p Value

Urban Rural
Under Very good - 1 (2%) 1.0

Good - -
Average 4 (10%) 8 (20%)

Poor - -
Normal Very good 1 (2%) 3 (7%) 0.544

Good 1 (2%) 2 (5%)
Average 18 (45%) 13 (32%)

Poor 3 (7%) 2 (5%)
Over Very good 1 (2%) 2 (5%) 0.671

Good 1 (2%) -
Average 5 (12%) 4 (10%)

Poor 5 (12%) 3 (7%)
Obesity Very good - -

Good - -
Average - -

Poor 1 (2%) 2 (5%)

Results 

The respondents who were involved in this 
study were both urban and rural menopausal 
women. The respondents were tested for their 
bone mass density,  body mass index, and VO2 
max. The respondents were  interviewed about 
their habits of exercise as well as their vitamin, 
milk, hormone enhancer, and also painkiller 
consumptions using a questionnaire(Table 1). 

Urban menopausal women average weight 
and height calculations were higher than rural 
menopausal women. The average body mass 
index did not show any significant relation. 
On the contrary, the average diastolic blood 
pressures and pulses were higher among rural 
menopausal women.

Exercise habit and vitamin, milk, hormone 
replacement medication, and also painkiller 
consumptions did not show any statistically 
significant relation between urban and rural 
menopausal women (Table 2). The percentage 
of bone fracture occured in rural menopausal 
women was higher (80%) than those who live 

in urban areas (42%).
Bone mass density, body mass index, and VO2 

max did not present any significant difference 
between urban and rural menopausal women 
(Table 3). Urban menopausal women body 
mass index was higher which was contrast 
with the rural menopausal women’s body 
mass index whose VO2 max was higher.  

Osteoporosis risk, residential geographic 
location, and body mass index were analyzed 
to measure the average values. There was no 
statistically considerable relation, between the 
osteoporosis risk and body mass index in both 
urban and rural menopausal women (Table 4).

The respondent body mass index and VO2 
max in urban and rural menopausal women is 
presented (Table 5). Lower body mass index 
may cause overweight, obesity, and physical 
weakness (20/24 respondents). However, the 
respondents who posessed normal body mass 
index were in average physical fitness (VO2 
max) (31/43). The respondents’ VO2 max and 
body mass index relation in both urban and 
rural menopausal women did not show any 
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significant value (p>0.05).
Respondent physical fitness, osteoporosis 

risk, and residence are presented (Table 6). 
The osteoporosis risk and physical fitness of 
the respondents did not show any significant 
value (p>0.05).

Discussion

This study is a correlational analysis study  to 
assess the correlation between osteoporosis 
risk proportion and nutritional status and also 
the physical fitness. There was no significant 
correlation found between the osteoporosis 
risk and nutritional status in rural menopausal 
woman because they drink adequate amount 
of milk. In contrary, the nutritional status in 
urban menopausal women was better because 
they consume healthy foods and drink milk.      

In elderly women whose age are over 50 
years, the ability of the intestinal wall to absorb 
calcium is weaker. This decrease in calcium 
absorptive ability will lead to low calcium level 
in blood creating a negative calcium balance. 
Maintaining the normal calcium level is very 

important to maintain celullar activity. The 
loss of bone mass phase in elderly woman is 
a natural ageing process.  The decreased renal 
calcium reabsorption and intestinal calcium 
absorption enhance the excretion of calcium 
in  urine.1

In this study, the correlation between the 
risk for osteoporosis and the physical fitness 
was analyzed (Table 6). The rural menopausal 
women spend more time in farmlands as their 
routine physical activities. Meanwhile, urban 
menopausal women only do daily houseworks, 
such as washing dishes, sweeping, cooking, 
and exercising. The data determine that the 
urban and rural menopausal women physical 
activities are at the same level; therefore, it 
is expected that their physical fitness is not 
significantly different. 

There was no significant relation between 
osteoporosis risk and body mass index in 
both urban and rural menopausal women. 
There was also insignificant relation between 
osteoporosis risk and physical fitness (VO2 
max) in both urban and rural menopausal 
women.

Vita Muniarti Tarawan, Putri Fatima Adnantami, et al.

Table 6 Respondent VO2 max, Osteoporosis Risk, and Residential Geographic Location

VO2 max Bone Mass Density
Respondent

p Value
Urban Rural

Very good Normal 1 (2%) 4 (10%) 1.0
Osteopenia 1 (2%) 1 (2%)

Osteoporosis 0 (0%) 0 (0%)
Good Normal 1 (2%) 1 (2%) 1.0

Osteopenia 1 (2%) 1 (2%)
Osteoporosis 0 (0%) 0 (0%)

Average Normal 14 (35%) 12 (30%) 0.850
Osteopenia 10 (25%) 11 (27%)

Osteoporosis 3 (7%) 2 (5%)
Very-good+good+ average Normal 16 (40%) 17 (42%) 0.880

Osteopenia 12 (30%) 13 (32%)
Osteoporosis 3 (7%) 2 (5%)

Poor+very-poor Normal 5 (12%) 4 (10%) 1.0
Osteopenia 4 (10%) 4 (10%)

Osteoporosis 0 (0%) 0 (0%)
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