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Abstract 
Background: Postmenopausal females are susceptible to osteoporosis due to clinical manifestations. It not only 
causes morbidity; but, is considered to strikingly decline quality of life among patients. Among different 
developing regions, the prevalence rate of osteoporosis among postmenopausal women is alarming in the face of 
poor management and awareness about its risk factors.  

Aim: The aim of this study was to investigate the incidence of osteoporosis and its known risk factors among 
postmenopausal women appearing for bone mineral density in Karachi.  

Methodology: This descriptive cross-sectional study was undertaken from the period of “March 2006 to March 
2007” in “Aga Khan University hospital”, Karachi. A total of 245 females, who came to the radiology 
department at Aga Khan Hospital for DXA scan, were recruited. All the relevant data was collected through 
questionnaires. Data analysis was undertaken by using SPSS version 11.5 to generate frequencies and proportion 
percentages.  

Results: The study demonstrated that 99 females (40%) amongst all subjects were osteopenic, 114 females (47%) 
were osteoporotic; whereas, 32 females (13%) were normal. A decline was observed in bone mineral density 
with advancing age and duration of menopause. The distribution of osteoporosis was observed to be common in 
women, who had more children, low BMI, history of prior fractures, history of premature menopause, and were 
avoiding exercise.  

Conclusion: This study confirmed a high frequency of osteoporosis and osteopenia in postmenopausal women. 
Therefore, early screening is required to detect the decrease in bone mineral density among postmenopausal 
females to prevent fragility fracture. There is an imperative requirement for vast public awareness in this regard. 

Keywords: osteoporosis, osteopenia, postmenopausal women, menopause, women, bone density, risk factors, 
Bone mineral density (BMD) 

1. Introduction  
Postmenopausal osteoporosis is considered as a leading public health issue linked with a significant 
socioeconomic burden and mortality as well as morbidity (Keen, 2003; Jackson & Mysiw, 2014). It is referred to 
as a skeletal disorder, which is exemplified by weak bones, leading to an increased threat of fragility fractures 
(Edwards et al., 2013). Osteoporosis is usually classified into primary class and secondary class depending upon 
its underlying cause (Christiansen, 1995; Harrop et al., 2004). Though, the impact of osteoporosis considerably 
varies between different nations, due to the utilization of different public health resources and population 
differences. The osteoporotic fracture and its prevalence are known to increase with an individual’s growing age 
(Miura, Saavedra, & Yamamoto, 2008). This condition has so far impacted more than 75 million people in USA, 
Japan, and Europe. It has also caused more than 2.3 million fractures annually in Europe and USA (World Health 
Organization, 2003). Analogous to coronary heart disease, the long-term risk for vertebral, hip, and forearm 
fracture is roughly estimated to be 40% (World Health Organization, 2003). It is a severe issue in Pakistan due to 
repeated pregnancies, early marriages, and malnutrition (Noor, Chinoy, & Sadruddin, 1999). 

Osteopenia is considered as another public health concern, in which content of mineral and protein is reduced 
within bone tissue; however, this condition is less severe comparatively to osteoporosis. The prevalence rate of 
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this public issue is also increasing; however, osteoporosis seems to be highly emergent among postmenopausal 
women. Postmenopausal osteoporosis is a chronic disease that requires planned chronic treatment (Ostbye et al., 
2005). Nevertheless, this condition produces no or little clinical manifestations, due to which the patients often 
go undiagnosed until a fracture occurs (Faisal-Cury & Zacchello, 2007). Due to this reason, early diagnosis of 
this condition is extremely necessary for reducing the hazard of fractures (Baim & Leslie, 2012). Yet, effective 
tools for diagnosis are not available currently to assist primary care physicians in detecting an individual for 
developing postmenopausal osteoporosis. Examining BMI or bone mineral density is recognized as a necessary 
approach in the early diagnosis of osteoporosis; in order that, effectual therapeutic and preventive measures can 
be undertaken at the earliest (Kelly et al., 1988). One of the gold standards for examining bone density is "Dual 
Energy X-ray Absorptiometry (DXA)". It is a helpful tool for both the appendicular as well as the axial skeleton. 
However, the most commonly utilized modality inspecting the bone density is calcaneal QUS (Quantitative Ultra 
Sonography). This is a cost effective and portable technique and lacks harmful radiation effect. This technique is 
also practical for the screening of osteoporosis and osteopenia (Kung et al., 2005; Mohr et al., 2004). 

Identification of osteoporosis risk factors will help health care providers in selecting individuals for intervention 
and evaluation (Kanis, 1994). It is, therefore, imperative to examine not only the risk factors coupled with 
osteoporosis per se, which are renowned moderately but also their prevalence in the general population. Many 
studies have demonstrated that there are numerous risk factors that need to be taken into account, which mainly 
include treatment or being underweight, family history, history of previous fractures, early menopause, and age 
(Moberg et al., 2014). The distribution of the factors was also examined previously among which majority of 
these studies have been conducted with females over 65 years old (Ji & Yu, 2015). As a result, limited 
knowledge and results are available on different prevalent risk factors for osteoporosis in postmenopausal 
women (aged between 50 & 65). Therefore, the prevention scheme of osteoporosis needs to be focused on 
significantly declining incidences of fractures and osteoporosis (Faisal-Cury & Zacchello, 2007; Willson et al., 
2015). Moreover, the risk factors for osteoporosis in the Caucasian population have been well documented 
(Jakobsen et al., 2013; Thomas-John et al., 2009); there is a dearth of data in Asian population (Aggarwal et al., 
2011), as their environment and lifestyle are different from that of the western population. Hence, the current 
study is designed to fill this vacuum. Furthermore, this study will also assess the distribution of osteoporosis and 
its related risk factors in postmenopausal females appearing for bone mineral density testing in a teaching 
hospital in Karachi. 

2. Materials and Methods 
2.1 Study Design 

It is a cross-sectional descriptive study conducted in the radiology department at Aga Khan University hospital, 
Karachi from March 2006 till March 2007. This study design was used to get advanced outcomes related to the 
research project (Mann, 2003). Due to time limitations and long working hours, a cross-sectional descriptive 
study best suits this study as compared to interviews. A survey permits to collect information from a large 
number of individuals, over a limited time. 

2.2 Population and Sample Size  

The study population consisted of a convenient (non-probability) sample of two hundred and forty-five 
postmenopausal women aged 40 to 86. Participation of the patients was voluntary. All of the postmenopausal 
women, who visited Aga Khan University Hospital (AKUH) radiology department for Dual-energy X-ray 
Absorptiometry (DXA) scan, were included in the study. Females who failed to give an informed consent were 
excluded. Assuming the prevalence of osteoporosis to be 19.9%, (Ettinger, 1999) 5% probability of type 1 error, 
5% bound on error of estimation, and the sample size was calculated by the following formula: ݊ ൌ ሺܼ௔ଶሻଶ݀ݍ݌ଶ  

1. Where ‘n’ is sample size 

2. ‘Z’ is constant 

3. ‘α’=5% 

4. ‘p’ is expected prevalence=19.9% 

5. ‘d’ is error bound= 5% n ൌ ሺ1.96ሻଶ0.1990.8010.05ݔଶ  
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2.3 Data Collection 

The data set for this particular research study was collected by performing a questionnaire survey (Fowler Jr, 
2013). A self-administered questionnaire was constructed and presented to the participants. This questionnaire 
was structured to aid analysis. Besides the demographics, multiple choice questions were used; this allowed the 
participant to select from a list of answers, by choosing the most appropriate answer in relation to clinical 
context, their experience, physical activity status, and history of fracture. Several attempts were made to alter 
questionnaire wordings for preventing ambiguity, and removing any doubt of what a specific question meant. 
The structure of the questionnaire was checked so that it would appear jargon free. Questions included in the 
questionnaire were thoroughly reviewed to determine their suitability for the projected audience. 

2.4 Study Variables 

The variables in this study included age, weight, height, premature menopause (before 45 years), calcium intake, 
BMI, exercise, smoking, family history of osteoporosis, alcohol, and corticosteroid therapy. 

2.5 Procedure and Instrument 

Family medicine residents were trained as per the protocol of the study. They were also informed about the 
inclusion and exclusion criteria. The study subjects were examined at the registration counter including females 
who visited for BMD testing for DXA scan at AKUH radiology department. The questionnaire was filled by the 
participants after obtaining the informed consent from the subjects. 

2.6 Statistical Analysis 

Data analysis and entry was performed by employing SPSS version 11.5. The questionnaires aided to complete 
the data set. Frequencies and proportion were applied for the analysis of categorical variables such as the 
presence of osteoporosis among all the women tested in order to meet the primary objectives. However, for 
variables such as age, weight and height “means” were calculated. All these factors were demonstrated as 
proportions (% age). 

2.7 Ethical Consideration 

Ethical approval has been obtained from the research committee. During conscription, the aim and design of the 
questionnaire were demonstrated to the participants and mentioned as a preface on each questionnaire. 
Postmenopausal women gave their consent to answer the questionnaire.  

3. Results  
In total, 245 postmenopausal women from radiology department at Aga Khan University Hospital participated in 
the survey. Ages ranged from 40 to 86 years, with an average of 59.77 years (SD±8.13). The majority of women 
were between 139 cm and 180 cm in height, mean being 152.43 cm (SD ±6.24). Mean BMI ranged 15 - 45, with 
an average of 29.33 (SD± 5.35). The mean weight of postmenopausal females was calculated to be 67.04 kg 
(SD±12.85) with the weight of participants as low as 33 kg to as high as 104 kg. The mean age/duration of 
menopause among study subjects was 11.99 years (SD ± 7.60). The mean number of children of these 
postmenopausal women was calculated to be 13 (SD ± 2.17) with lowest being 0 and highest being 13.  

 

Table 1. Demographic and Osteoporosis Associated Risk Factors in Study Subjects 
Parameters Osteoporosis

( n = 114 ) 

mean ± SD 

Osteopenia 

( n = 99 ) 

mean ± SD 

Normal 

( n = 32 ) 

mean ± SD 

Age ( Years ) 62.62 ± 9.21 57.76 ± 9.99 55.84 ± 4.47 

Weight ( Kg ) 62.14 ± 12.3 71.73 ± 11.9 70 ± 11.5 

Height ( cm) 151.12 ±6.46 153.20 ± 5.76 152.43 ± 6.01 

BMI  ( Kg/m 2) 27.75 ±5.23 31.00 ± 5.06 29.33 ± 5.35 

Duration of menopause ( Years ) 15.01 ± 8.09 10.13 ± 6.06 6.96 ± 5.38 

Number of children 4.44 ± 2.24 4.07 ±2.17 3.34 ±1.70 
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3.1 Distribution of Osteoporosis and Osteopenia in Postmenopausal Women 

The findings indicated that out of total 245 postmenopausal women, who underwent BMD measurement by 
DXA scan, 114 had osteoporosis and 99 were suffering from Osteopenia while only 32 postmenopausal women’s 
BMD were normal as per standard WHO guidelines. The frequency percentage of osteoporosis and osteopenia 
measured by BMD is demonstrated in (Figure 1). 

 

 
Figure 1. Distribution of Osteoporosis and Osteopenia in Postmenopausal Women 

 

The conditions of osteoporosis and osteopenia were commonly found in the older postmenopausal women 
(Rosen, 2005). A decline was observed in BMI of osteoporotic women when compared with normal or 
osteopenic women. A significant increase in osteoporosis due to the increase in the number of children and 
duration of menopause was also observed (Table 1). In comparison to osteopenic and normal women, the 
frequency of exercise was found to be lower in osteoporotic women. In these females, history of smoking was 
pragmatic. However, history of alcohol intake was not evident. Personal history of fracture and history of 
premature menopause was also shown, which was known to increase significantly in postmenopausal women 
suffering from osteoporosis (Table 2). 

 

Table 2. Comparison of Osteoporosis Associated Risk Factors in Different Groups of Postmenopausal Population 
(N = 245) 

No Parameters Osteoporosis

( n = 114) 

Osteopenia 

( n = 99 ) 

Normal 

( n = 32) 

1 Exercise  

  Yes  

  No  

 

26(22.8 % ) 

88(77.2 % ) 

 

27(27.3%) 

72(72.7%) 

 

9(28.1 %) 

23(71.9 % ) 

2 Smoking  

Yes  

  No  

 

0(0%) 

114(100%) 

 

2(2%) 

97(97.9%) 

 

0(0%) 

32(100% ) 

3 Alcohol  

  Yes  

  No  

 

0(0% ) 

114(100 % ) 

 

0(0% ) 

99(100 % ) 

 

0(0% ) 

32(100% ) 

4 H/O oral steroids  

  Yes  

  No  

 

 

2(1.8 % ) 

112(98.2% ) 

 

3(3% ) 

96(96.9 %) 

 

0(0% ) 

32(100%) 
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5 H/O fracture self 

  Yes  

  No  

 

33(28.9 %) 

81 ( 71 % ) 

 

17(17.1%) 

82 ( 82.8 % )

 

3(9.3% ) 

29(90.6%) 

6 H/O Mother’s fracture

  Yes  

  No  

 

4(3.5 %) 

110(96.4 % )

 

2(2%) 

97(97.9%) 

 

0(0 % ) 

32(100% ) 

7 Premature menopause 

  Yes  

  No  

 

18(15.7 % ) 

96(84.2 % ) 

 

7(7% ) 

92(92.9 % ) 

 

4(12.5 % ) 

28(87.5 % ) 

 
4. Discussion  
Post-menopausal osteoporosis is a common healthcare concern, characterized by the low mass of bone, leading 
to increased fragility of bones in postmenopausal females (Kanis et al., 2013). Therefore, this study aimed to 
assess the osteoporosis prevalence and its known risk factors in tertiary care settings. The study was undertaken 
at radiology department of the “Aga Khan University Hospital”. The females meeting the inclusion criteria were 
examined by means of self-administered questionnaires including both the demographic data and risk factors. 
One essential component to preventing and target osteoporosis is the identification of risk factors (Eastell, 1998). 
Studies indicate that there is a marked variation in the risk of osteoporotic fractures from country to country 
indicating diversity in factors such as environment or lifestyle (Eisman et al., 1993). However, in the Caucasian 
population, risk factors for osteoporosis were documented well19. Limited studies and gap in data exist, 
indicating the distribution of osteoporosis in the Asian population, whose lifestyle and environment are different 
from that of the Western population (Koh et al., 2001). 

In the current cross-sectional examination of postmenopausal females, 114(47%) respondents were estimated to 
have osteoporosis, while only 32(13%) were normal and 99(40%) had Osteopenia. The independent osteoporosis 
predictors in the females were low BMI, advancing age, height, previous fracture, cigarette smoking, physical 
inactivity, low calcium intake, family history of osteoporotic fracture, premature menopause (before 45 years), 
excessive alcohol consumption, and corticosteroids therapy. 

The prevalence of osteoporosis and osteopenia found in this study was higher than that found in the literature on 
similar studies. Sultan et al. (2006) conducted a study in a military hospital, Rawalpindi, by recruiting 105 
postmenopausal women who underwent BMD measurement by Sahara clinical bone sonometer. The 
osteoporosis and osteopenia prevalence was 16.1 % and 34% respectively. Habiba, Ahmad, & Hassan (2002) 

conducted a study in Peshawar and found that 75.3 % of women are predisposed to osteoporosis from the total of 
1000 postmenopausal women. This study was based on a score sheet pro forma, in which a simple calculation of 
scores were undertaken to examine the osteoporosis risk assessment estimation. However, the BMD 
measurements were not taken in this study. Another study examined the distribution of osteoporosis in Brazilian 
women, who were greater than 50 years old and were referred for bone density test. The prevalence was found to 
be 13.7% (Silva et al., 2014). Conversely, Pinheiro (2010) recruited 627 women over the age of 50 and 
demonstrated that the osteoporosis prevalence in the femoral neck and lumbar spine neck of 18.8%, and 28.8% 
respectively. The Osteoporosis diagnosis is undertaken through BMD (Hansen et al., 2014).  

BMD is considered to be an age-dependent variable which demonstrates an increasing trend in the distribution of 
Osteoporosis with advancing age. Age is the primary determinant in osteoporosis. A majority of the studies 
indicate that advancing age is associated with increased fracture risk and low BMD (Harris, Blumentals & Miller, 
2007). Siris (2001) conducted a longitudinal observational study in USA. The author demonstrated that age is an 
essential risk factor to predict low BMD, even after being controlled for years, among other covariates as well as 
menopause, including BMI & prior fracture. According to this screening based study, postmenopausal women 
are at an increased risk of developing osteoporosis (2002). This risk advances with an increase in age. This study 
demonstrated a significant decline in BMD with advancing age and increased osteoporosis frequency with 
postmenopausal duration period.  

Weight-bearing physical exercises that work against gravity (like weight training, stair climbing and walking) 
assist in maintaining strong bones and are essential for bone remodeling (Lerner, 2006). The majority of the 
Pakistani females are housewives. They are known to spend a sedentary lifestyle with no or minimum physical 
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activity that often exposes them to at the risk of diseases like, obesity, cardiac, diabetes, and stroke. In majority 
of the cross-sectional studies, a significant impact of weight-bearing exercise has been reported on different 
bones (Bradney et al., 1998; Bass et al., 1998). In current study, the frequency of exercise was considerably more 
in osteoporotic and osteopenic postmenopausal women as compared to normal postmenopausal women by BMD. 
Smoking was another significant Osteoporosis risk factor. Only two osteopenic women were known to smoke 
which was low as compared to the western population. Moreover, no history of alcohol intake among study 
groups was reported.  

A previous history of fracture places an individual at an enhanced risk (Meunier et al., 2004). In this study, 
personal fracture history considerably increased in an osteoporotic group as compared to osteopenic and normal 
subjects. However, maternal fracture history was observed in only 4 females in osteoporotic group and two in the 
osteopenic group. Systemic glucocorticoid therapy which lasts for more than two to three months for a specific 
disorder is a primary risk factor for fracture and loss of bone, specifically among postmenopausal women 
(Adachi et al., 2000). In this study, two females in the osteoporotic group and 3 in osteopenic group possessed an 
oral steroid history. A premature menopause, most specifically when induced surgically before 45 years of age, is 
thought to be a strong bone density determinant and enhanced fracture risk. Premature menopause history was 
comparatively more in an osteoporotic group than osteopenic and normal participants.  

The study was limited to a relatively small patient non-probability sample. This sample failed to represent all the 
patients presenting osteoporosis condition. However, valuable information was obtained concerning its major 
risk factor. Moreover, since data has been collected data from the tertiary care center, and not from the 
community, therefore, the results cannot be generalized. The study was not conducted to examine and identify 
risk factors due to lack of comparison group but determined the distribution of risk factors in developing the 
country. After considering these limitations, the results of this study are further needed to be replicated in 
comparatively large samples within a community. 

5. Conclusion 
The Osteoporosis and Osteopenia prevalence were found to be high and alarming in postmenopausal women due 
to dietary and lifestyle risk. The study indicated that majority of the postmenopausal women predisposed to low 
BMD and osteoporosis are under diagnosed or under treated in this population. Based on these outcomes, there is 
a strong requirement for proper screening programs for postmenopausal women of this population so that 
preventive strategies can be effectively utilized by women at high risk. It is also advised that adequate 
management commences at an early stage for women suffering from this condition in order to decrease 
morbidity and mortality, which is connected with osteoporotic fractures. Nevertheless, the results of this study 
offer credibility to present recommendations for health care providers as an alert that Osteoporosis may be found 
in postmenopausal females and it may lead to increased risk of fracture. Hence, there is an urgent call for 
superior public understanding and awareness in this regard. 
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