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Background : Osteoporosis is a degenerative disease that often happend at women in elderly age with low 
body mass index. Standard examination for osteoporosis is bone density examination also known as Bone 
Mineral Density (BMD). This tool can interpret the patient’s bone strength 
Objective : This research aims to identify the correlation between low body mass index (underweight) with 
bone strength on elderly women.
Method : This is an observational analytic research which used cross sectional design. The sample consist of 
65 respondents. The data were analyzed by using Chi-square test.  
Result : The result shows a large group of respondents aged 60-65 years old with a percentage of 18.5% 
suffers from osteopenia and a percentage of 47.7% suffers from osteoporosis. Furthermore, a percentage of 
13.8% in underweight respondents suffers from osteopenia and a percentage of 47.7 % suffers from 
osteoporosis. 

Conclusion : This research proves that there is a correlation between low body mass index with bone 
strength on elderly women with P-value amounting to 0.022 (P < 0.05) for variable correlationbetween 
elderly age with bone strength and P-value of 0.002 (P < 0.05) for variable correlationbetween low body mass 
index with bone strength. 
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INTRODUCTION 

Osteoporosis is a condition marked by the decrease of bone mass along with the disruption 

of the bone microarchitecture tissue that caused the bone to break easily and increase the risk of 

someone to experience a bone fracture (WHO). According to the International Osteoporosis 

Foundation (IOF), 1 out of 4 women in Indonesia from the age of 50-80 years old have higher risk 

to develope osteoporosis. 
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One of the risk factors of osteoporosis is the low Body Mass Index (BMI). BMI is related 

to the bone mass, therefore someone with a low BMI, have the bone's mass peak of being low and 

a high risk to having osteoporosis. 

Apart from BMI, there are other factors that affect the risk of osteoporosis occurance, one 

of them is an age factor. Along with increasing age, someone will have a risk of osteoporosis caused 

by the physiological functions of body organs that progressively decrease, thus the opportunities 

for the bone mass to decrease will increase more. Along with increasing age, osteoblasts cells will 

die faster caused by overactivity of the osteoclasts cells, so the bone cells can not be replaced and 

the bone mass will continue to decrease (Cosman, 2009 and Tjandra, 2009). According to the  

Indonesian Health Ministry in 2015, at the age of 75-85 years, women have two  times higher risk 

than men to experience trabecular bone loss due to the aging process, a decrease in the process of 

calcium absorption and an increase in parathyroid hormone function. According to WHO in 2003, 

one of the gold standards for diagnosis of osteoporosis, i.e. through BMD examination to find out 

someone’s bone density. The inspection has various kind of tools and methods, such as: Dual 

Energy X-ray Densitometry Absorptiometry (DXA), Densitometry Ultrasound and Computed 

Tomography (CT). In this research, researcher used ultrasound densitometry tool, because the tool 

is available where the research is carried out, also the procedure can be done quickly, safely, easy 

and not risky. 

METHODS 

Research Design 

This research used an observational analytic research design which aims to find out the 

correlation between variables through testing hypothesis. This research used the cross-sectional 

approach, which namely data has taken and processed at the same time to analyze the correlation of 

independent variables and dependent variables (Swarjana 2016, p.54). 

Population and Sample 

The population in this research are women with the age of 60 years old or older at Al-

Fauzan Hospital. The samples in this research are all the subjects that fulfill the inclusive and 

exclusive criteria. 

Inclusion criteria in this research are women, age 60 years old or older with low BMI and 

are at Al-Fauzan Hospital. There are also exclusive criteria in this research, which are the history of 

disruption on hepar function, history of having a disruption of kidney function, history of bone 

infection, history of Diabetes Mellitus (DM), history of Thyroid sickness (Hypertiroid), and history 

of using steroid drugs for some period of time. 

Sampling 

Collecting sample of this research used simple random sampling method, which taking 

sample members from the population randomly without noticing the strata that exists in the 

population (Sugiyono, 2017). 
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Data 

The data used in this study are primary data taken from questionnaires, measuring body 

weight and height,  also measuring the Bone Mineral Density (BMD) to know the bone density in 

order to determine the strength of the respondent's bone. The questionnaire used in this study 

containing osteoporosis risk factors according to the International Osteoporosis Foundation (IOF) 

which contained 20 questions. 

Research Procedure 

Respondents were 65 people. Researcher collaborated with Al-Fauzan General Hospital to 

collect the respondents. Then, the researcher distributed questionnaires followed by measured the 

weight and height of each study participant and measure bone density using a Bone Mineral 

Density (BMD) Portable tool to determine bone strength. The researcher recorded all of the results 

of the examination that met the characteristics of the study, including name, age, gender, address, 

cell phone number, weight, height and the results of the questionnaire that had been distributed and 

filled out by all study participants. 

RESULTS  

Respondent Characteristics  

Characteristics of respondents based on the elderly most are estimated to be 60-65 years 

with a total of 43 (66.2%) respondents. Based on body mass index, most of them are underweight 

with a total of 40 (61.5%) respondents. Based on bone strength, most of it is bone strength with the 

results of BMD osteoporosis with a total of 41 (63.1%) respondents. The distribution of 

respondent characteristics can be seen in Table 1. 

Table 1. Distribution of The Respondent Characteristics

Frequency (n) Percentage (%) 

Age 

60 – 65 years 

66 – 70 years 

71 – 75 years

43 

3 

19 

66.2 % 

4.6 % 

29.2 % 

Body Mass Index 

Normoweight 

Underweight

25 

40

38.5 % 

61.5%

Bone Strength 

Osteopenia 

Osteoporosis

24 

41

36.9% 

63.1%
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The correlation between elderly women with bone strength 

Bivariate analysis in this study was performed using the Chi-square test. The results of 

bivariate analysis of elderly women with bonestrength obtained p value of 0.022 (p <0.05) which 

means there is a correlation between the age of the elderly with bone strength.  The p value can be 

seen in Table 2. 

Table 2. The Correlation Between Elderly Women With Bone Strength

Bone Strength
Total P-Value

Osteopenia Osteoporosis

Age N % N % N %

60 – 65 years 12 18.5 31 47.7 43 66.2 

0.022 
66 – 70 years 3 4.6 0 0 3 4.6 

71 – 75 years 9 13.8 10 15.4 19 29.2 

Total 24 36.9 41 63.1 65 100 

The correlation between  low body mass index (underweight) with bone strength 

Bivariate analysis in this study was performed using the Chi-square test. The results of 

bivariate analysis of low body mass index with bone strength obtained p value of 0.002 (p <0.05) 

which means there is a correlation between low body mass index (underweight) with bone strength. 

The p value can be seen in Table 3. 

Table 3. The Correlation Between Low Body Mass Index With Bone Strength. 

Bone Strength
Total P-Value

Osteopenia Osteoporosis

Age N % N % N %

60 – 65 years 15 23.1 10 15.4 25 38.5 

0.002 66 – 70 years 9 13.8 31 47.7 40 61.5 

Total 24 36.9 41 63.1 65 100 

DISCUSSION  

Based on the research result, it is obtained that respondent with the age of 60-65 years old 

are the most to experience an osteoporosis with the proportion of 47.7%. Aside from it, the 

respondent with a low body mass index obtained a proportion of 47.7% experienced osteoporosis. 

Base of the analysis result of a bivariate test with Chi-square, it is obtained a P-Value of 0.022 

(p<0.05) for correlation between variables of elderly age with bone strength, also P-Value of 0.002 
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(p<0.05) for correlation between the variable of low body mass index with bone strength. With that 

can be concluded that there is a correlation between low body mass index (underweight) with bone 

strength on elderly women. Low body mass index and elderly age cause the decrease in someone's 

bone density. Whereas in someone with a low body mass index tend to have a low peak of bone 

mass, thus risking them to osteoporosis. Aside from it, an elderly women that have experienced 

menopause, there will be a decrease in estrogen hormone, causing the decrease of osteoblast 

activities and the increase of osteoclast activities (Health Department, 2015). The opportunity of 

osteoporosis is two times bigger at the age of 75-85 years old, caused by trabecular bone loss due to 

the aging process, a decrease in the process of calcium absorption and an increase in parathyroid 

hormone function.This research result is in line with Ong, Terence et al 2004, which stated that 

underweight increased the risk of osteoporosis and fracture from happening (p= <0.001). 

SUMMARY 

This research proves that there is a correlation between low body mass index with bone 

strength on elderly women with P-value amounting to 0.022 (P < 0.05) for variable correlation 

between elderly age with bone strength and P-value of 0.002 (P < 0.05) for variable correlation 

between low body mass index with bone strength. 

SUGGESTION 

For elderly women with the age of ≥ 60 years old with a low body mass index (<18.5), it is 

expected to look after their body mass index so it could reach the normal limit of body mass index 

by fulfilling the nutrition need and exercise to decrease the risk of having a low number of bone 

strength that could be rated by the result of an early BMD as an early screening to the possibility of 

having osteoporosis. 

For the next research, it is expected to be able to do a research from the result of BMD 

measurement in elderly women with a low body mass index that has been doing a control routine 

for 1 year. 
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