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Abstract 

Background: Among postmenopausal women, osteoporosis is characterized by 

compromised bone strength due to loss of mineral density and disruption of bone 

microstructure, leading to an increased fracture risk. In India, screening for osteoporosis is 

rarely practiced at the community level as there are inadequate available diagnostic options 

such as DEXA. Therefore, simple screening tools, such as the Osteoporosis Self-

Assessment Tool for Asians (OSTA), have been designed to facilitate the estimation of 

osteoporosis risk in communities.  This study aimed to assess the prevalence of 

osteoporosis risk and identify the factors associated with osteoporosis risk in the Udaipur 

district, Rajasthan.  

Methods: A total of 370 postmenopausal women from rural and urban regions of Udaipur 

district, Rajasthan, were included in this cross-sectional study. Participants were selected 

through multistage random sampling, and a structured questionnaire on sociodemographic, 

reproductive, lifestyle, and clinical factors was administered to collect the data. The OSTA 

tool was utilized to assess the prevalence of Osteoporosis risk, and participants were 

categorized into at-risk and not at-risk categories based on the OSTA scores. R software 

version 4.4.1 was used for data analysis and associations between risk categories and 

different variables were analyzed by appropriate statistical tests  

Result: The prevalence of osteoporosis risk among postmenopausal women was 30.5 

percent (95% CI: 25.8 % –35.2 %). Study participants holding private health insurance 

(AOR: 9.5; 95% CI: 2.4 – 41.0) high parity (AOR: 3.4, 95% CI: 1.2 – 9.6) and prolonged 

menopause duration (AOR: 1.1, 95% CI: 1.0–1.1) had higher odds of being at risk of 

osteoporosis. While women with formal education had lower odds of being at risk of 

osteoporosis (AOR: 0.5, 95% CI: 0.2 – 0.9). 
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Conclusion: Almost one third of postmenopausal women in Udaipur district were at risk 

for osteoporosis. Osteoporosis was linked with risk factors like lower educational 

attainment, higher parity, holding private insurance, and longer duration since menopause. 

No direct association was found between osteoporosis and frailty indicating different 

pathways for the development of these two conditions. Our results underscore the utility of 

early evaluation by utilising simple, inexpensive screening tools such as the OSTA to triage 

postmenopausal women at high risk of osteoporosis. This will in turn help in carrying out 

necessary interventions needed to improve long-term health in postmenopausal females, 

specifically focusing on nutrition, reproductive health education, and support for vulnerable 

at-risk subgroups. 

Keywords: Osteoporosis, Postmenopausal women, OSTA, Risk factors, Udaipur, 

Rajasthan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
14 

 

Chapter 1 

Introduction 

1.1 Background 

Osteoporosis is an important public health disorder, defined by low bone mass and 

microarchitectural disruption of bony tissue that increases bony fragility and fragility 

fractures (Compston, McClung and Leslie, 2019). It is often referred to as a ‘silent disease’ 

due to its asymptomatic progression until a fragility fracture occurs (Chaudhary et al., 2024; 

Kale et al., 2024). Bones become weak, and a fall or even minor stress, such as coughing 

or bending over, can result in a fracture because osteoporosis results in easy breakage of 

bones. Osteoporosis-related fractures commonly happen at the hip, wrist, or spine 

(Osteoporosis - Symptoms and causes, 2024). Considering this, in 1998, the WHO reported 

that osteoporosis should be treated as a public health priority (Petersen, 2003). 

In addition, the global economic burden of osteoporosis is substantial, and primarily 

consists of the costs of treating fractures. The average annual direct costs in Canada, 

Europe, and the USA to manage osteoporotic fractures vary between USD 5,000 and 6,500 

billion. These figures do not consider indirect costs, such as long-term disability, loss of 

independence, and reduced productivity. By implementing effective preventive strategies, 

the overall socioeconomic strain on healthcare could be alleviated (Rashki Kemmak et al., 

2020). 

The consequences of osteoporosis are not limited to physical health. Fragility fractures, 

such as hip fractures, are associated with severe pain, disability, loss of independence, and 

premature mortality. Approximately 20 percent of patients following a history of hip 

fracture die within one year (Xiao et al., 2022). Fractures — especially hip, spine, and wrist 

fractures — are the most devastating outcomes of osteoporosis and can happen quietly, 

often not until after serious damage has been done. In fact, vertebral fractures are 
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commonly undiagnosed, since they may manifest simply as back pain or upright postural 

changes. Thus, early screening and secondary prevention, particularly following an initial 

fragility fracture, are critical in minimizing future fracture risk and improving patient 

outcomes (Salari et al., 2021). 

Globally, osteoporosis resulted in more than nine million osteoporotic fractures per year, 

1.6 million hip fractures, 1.7 million forearm fractures, and 1.4 million clinical vertebral 

fractures, with a substantial impact on disability-adjusted life years and healthcare systems 

(Johnell and Kanis, 2006). Low bone mineral density (BMD) is found to be common in 

Asian countries, contributing to the increased burden of the disability-adjusted life years 

(DALYs) for osteoporosis in Asian populations, including India (2,510,288 DALYs) > 

China (1,839,375 DALYs) > USA (819,445 DALYs) (Shen et al., 2022), with a 

disproportionately high prevalence in women due to postmenopausal estrogen decline 

(Hunter and Sambrook, 2000). 

Estimates show that 75 million people are affected by osteoporosis across Europe, the USA, 

and Japan. However, osteoporosis continues to be underdiagnosed and undertreated in Asia, 

particularly in those most at risk of the disease who already have bone fractures. In the most 

populous nations like China and India, hip fractures are predominantly managed 

conservatively at home in comparison with surgical treatment in a hospital  (Epidemiology 

| International Osteoporosis Foundation, 2023).  

The incidence of osteoporotic fractures varies geographically, with increasing rates in 

developing countries, especially in Asia (Curtis et al., 2017). By 2050, more than 50 percent 

of global hip fractures are projected to occur in Asia (Thulkar et al., 2016). In India, the 

low calcium intake, vitamin D deficiency, early menopause, and genetics make 

osteoporosis very common (Anuradha V Khadilkar and Mandlik, 2015; Kaushal et al., 
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2018). Additionally, rural and tribal communities may experience combined risks because 

of nutritional deficiency, high parity, and lack of screening services (Joshi and Singh, 2013). 

Given that osteoporosis has no symptoms, early screening and diagnosis are essential to 

avoid fragility fractures in the future. Early diagnosis is vital for the timely prevention of 

morbidity, mortality, and socioeconomic burden (Pisani et al., 2016). There are a variety of 

techniques for measuring bone mineral density (BMD) and identifying osteoporosis. 

Among them, dual-energy X-ray absorptiometry (DEXA) is the gold standard and is widely 

accepted. DEXA, which utilizes two energies of X-ray to measure bone mineral content, 

usually at the hip and spine, results in accurate measurements with minimal discomfort. 

While accurate, DEXA is expensive and impractical in many settings, particularly in rural 

and underserved regions. In India, there are only around 700-800 DEXA machines for 

around 140 million postmenopausal women population, of which half of them live in rural 

areas (Cherian et al., 2022). 

Other diagnostic options are Quantitative CT(QCT), which constructs transverse bone 

images that are formed by multiple X-ray cross-sections, and MRI, can offer detailed 

information on soft tissue and might differentiate vertebral fragility and fracture risk. 

Quantitative Ultrasound (QUS) is an appealing alternative as it is non-invasive, portable, 

and safer, particularly for field settings, but lacks sensitivity and specificity compared to 

that of DEXA (Oliveira et al., 2022). 

To overcome these limitations, simplified screening tools have been developed to predict 

osteoporosis risk, especially in regions where diagnostic resources may not be available. 

One such tool is the Osteoporosis Self-Assessment Tool for Asians (OSTA), specifically 

designed to assist in identifying postmenopausal women likely to benefit from further 

testing (Koh et al., 2001). 
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This risk tools predict the chances of being diagnosed with osteoporosis based on easy-to-

identify variables such as age and weight (Cherian et al., 2022). Of the existing risk 

assessment tools, OSTA is especially suitable for application in the Asian population 

because OSTA is simple to use, low in resource requirements, user-friendly, and has well-

established predictive capability (Chan et al., 2006; Cherian et al., 2018). It could be 

particularly applicable in resource-constrained, community-based settings, where DEXA is 

not easily accessible. While OSTA is a simple and effective tool for evaluation of 

individuals at risk for osteoporosis, it's more effective in doing so for those at very high 

risk, as it leads to more cost-effective decisions regarding bone mineral density assessment 

(Muslim et al., 2012). 

OSTA demonstrates a number of benefits that make it more suitable for community-based 

screening. Most importantly, OSTA shows higher sensitivity in capturing individuals at 

risk. OSTA sensitivity has been reported as high as 91.9 percent and 88.5 percent. OSTA 

has an area under the curve (AUC) method with higher values, AUC 0.7 and 0.7, compared 

to other screening tools, suggesting a slightly higher predictive value (Chan et al., 2006; 

Cherian et al., 2018). This feature makes OSTA particularly suitable for primary care and 

public health screening (Chin, 2017), where the stronger imperative is to avoid missing a 

case (true positive) than to over-refer. Therefore, OSTA represented a more practical and 

situation-adapted instrument in limited healthcare settings. 

Considering the increasing osteoporosis burden in India, especially among postmenopausal 

women and less accessibility to diagnostic services in rural settings, we aimed to assess the 

risk of osteoporosis along with socio-demographic, reproductive & gynaecological history 

and lifestyle determinants among postmenopausal women in Udaipur district, Rajasthan. 

An understanding of the burden and risk profile of this silent but debilitating disease can 
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inform future interventions and policies regarding prevention, early detection, and 

management at the community level. 

1.2 Osteoporosis 

Definition 

Osteoporosis is referred to as a “silent disease”. It is the most prevalent metabolic bone 

disorder that is characterized by universal clinical characteristics like loss of bone mass 

and alterations in bone tissue architecture. This subsequently reduces bone tension and 

strength. It leads to complications such as a fragility fracture. Osteoporosis is generally 

asymptomatic and is commonly diagnosed after the occurrence of a fragility fracture 

(Chaudhary et al., 2024; Kale et al., 2024). 

1.2.1 Types of Osteoporosis 

Osteoporosis is of two types- 

a) Primary osteoporosis 

It is the most common type of osteoporosis. It is due to age-related changes and a decline 

in sex hormones (Hendrickx, Boudin and Van Hul, 2015). It can further be subdivided into 

two subcategories: 

i.) Postmenopausal Osteoporosis 

One of the most important causes of osteoporosis is menopause. Postmenopausal women 

lose three to five percent of their total bone mass per year (Ji and Yu, 2015). Women lose 

their bone mass and remain at risk of osteoporosis for as long as seven years after 

menopause. The cause of postmenopausal bone loss is the decline of estrogen production 

from the ovaries (Demir et al., 2008). Menopausal osteoporosis is significant because 

women experience a third of their life with low bone mass and remain at a higher risk for 
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fracture, and the rate of bone loss during the first few years of menopause is high (Ji and 

Yu, 2015). Bone loss in postmenopausal women is a two-phase phenomenon. The short 

period occurs three to five years, and trabecular bone loss is faster (menopause‐related bone 

loss), while in the long period, a gradual loss of cortical and trabecular bones occurs for 

over 10–20 years (age‐related bone loss) (Imran et al., 2022). 

ii.) Senile Osteoporosis 

Senile osteoporosis is a significant reduction of bone mass and is attributed to a long-

standing imbalance between bone resorption and bone formation. Bone resorption and 

formation are the fundamental remodelling in the adult skeleton that persist throughout life. 

The fact remains, however, that the older you get, the bone resorption is slower, which 

eventually shrinks the entire bone mass. This gradually progresses into osteoporosis, which 

most observers define as a clear sign, as one in which the bone mass has decreased in 

quantity more than 30 percent from the average bone mass for a certain age and sex 

category. Osteoporosis typically does not develop before the fifth decade and is more 

common and more severe in females than in males. That, at least in part, is due to the steep 

fall of estrogens at menopause versus the more gradual decline of testosterone with aging 

in males (Senile Osteoporosis - an overview | ScienceDirect Topics, 2003).  

b) Secondary Osteoporosis 

Secondary osteoporosis develops as a consequence of specific underlying medical 

conditions or environmental factors that interfere with normal bone formation or resorption. 

In contrast to primary osteoporosis, secondary forms can occur in people of all ages, 

including young men and premenopausal women (Templeton, 2005). Secondary 

osteoporosis can contribute to similar rates, with literature reporting up to two-thirds of 

older men, greater than 50 percent of premenopausal women, and up to 30 percent of 
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postmenopausal women having additional risk factors (e.g., age, weight) related to 

secondary osteoporosis. These risk factors are often linked to underlying medical 

conditions or long-term medication use, further complicating diagnosis and timely 

intervention (Hudec and Camacho, 2013). The systems associated with this multifactorial 

pathophysiology range from endocrine disorders (e.g., hyperparathyroidism, Cushing 

syndrome, diabetes) through chronic inflammatory diseases (e.g., rheumatoid arthritis, 

COPD), gastrointestinal diseases (e.g., celiac disease, chronic liver disease), renal 

impairment, neurological diseases, malnutrition, bad habits and the prolonged consumption 

of some drugs like glucocorticoids and antiepileptics. Secondary osteoporosis can 

sometimes also be seen in genetic diseases and post-transplant situations (Hosein-Woodley 

et al., 2024).   

1.2.2 Prevalence of Osteoporosis 

a) Demographic prevalence of Osteoporosis 

Osteoporosis is a highly prevalent condition with significant public health implications 

worldwide, with the global prevalence for people aged 15–105 years being approximately 

18.3 percent (Kale et al., 2024). Currently, 10 percent (over 100 million) of India's 

population are over 50 years. Nevertheless, on the basis of the above estimate, the number 

of people aged 50 years and above would be 22 percent of population in 2025 and 33 

percent in 2050. Osteoporosis is a major problem for the aging population. In 2013, 

estimates suggest that 50 million people in India experienced T-scores of <−1, indicating 

low bone mass density. It also showed that in 2015, 23 crore Indians above fifty years of 

age had osteoporosis. A recent study revealed that around 80 percent of Indian women were 

osteoporotic (Sriharsha and Yadav, 2025). The prevalence of osteoporosis among Indian 

women of various ages has been reported between 8 and 62  percent in multiple studies 

(Agrawal and Garg, 2023).  
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1.2.2.1 Literature Search Strategy 

A systematic literature search was conducted to identify relevant studies on the prevalence 

and risk factors of osteoporosis, particularly among postmenopausal women. The search 

strategy was designed to be both broad and inclusive, ensuring that a wide array of peer-

reviewed research articles, reviews, and clinical studies were captured. The search was 

carried out using established and credible electronic databases such as PubMed, Google 

Scholar, Scopus, and ScienceDirect, which are widely recognized for their extensive 

repositories of public health literature. 

To maximize the relevance and specificity of search results, a well-structured set of 

keywords and search terms was employed. These included various combinations of: 

“osteoporosis,” “postmenopausal women,” “risk factors,” “prevalence,” “OSTA,” “India,” 

and “frailty.” Boolean operators (AND/OR) were strategically used to refine and optimize 

the search logic, thereby increasing the precision and breadth of the retrieved articles. 

Additionally, specific filters were applied to limit the results to studies published in the 

English language to ensure clarity and accessibility of content. Both international and 

Indian research articles were considered to ensure that the global as well as local 

perspectives on osteoporosis were adequately captured. Systematic reviews and meta-

analyses were given particular attention for their ability to synthesize large volumes of data 

and present broader epidemiological trends. 

i). International scenario 

Global estimates are summarized in Table 1.1, which provides a comprehensive overview 

of systematic reviews and meta-analyses on the global prevalence of osteoporosis and its 

associated risk factors. 
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Table 1.1 A comprehensive overview of systematic reviews and meta-analyses on the 

global prevalence of osteoporosis and its associated risk factors 

 

Authors  Study 

settings 

Study 

design 

Exposure 

variables 

Findings 

(Xiao et 

al., 

2022) 

Asia 

Europe 

Africa 

America 

Systematic 

review and 

Meta-

analysis 

Age, Sex, 

location, SES, 

BMI, Lifestyle 

factors, Family 

history, Health 

conditions 

Global osteoporosis 

prevalence is 19.7%, in 

postmenopausal women, 

27.4%. 

Prevalence in Asia >Africa. 

BMI, Education, and 

smoking are positively 

correlated to osteoporosis 

(Salari 

et al., 

2021) 

Asia 

Europe 

America 

Africa 

Australia 

Systematic 

review and 

Meta-

analysis 

Age, Sex, 

Geographical 

location, 

Diagnostic 

tools, Socio-

economic status  

Global prevalence of 

osteoporosis is estimated at 

18.3. Continent-wise 

Prevalence: Africa>Asia> 

Europe>America. 

Sex-specific prevalence: 

women> men 

23.2% and 11.7% 

respectively. 

(Thulkar 

et al., 

2016) 

India, 

China, 

Korea, 

Japan, Hong 

kong, Sri-

Lanka, 

Nepal, 

Singapore, 

Pakistan 

Systematic 

review and 

Meta-

analysis  

Age, Height, 

Postmenopausal 

status, Exercise, 

Geographical 

variation 

Range of osteoporosis 

prevalence: 15-68%. Pooled 

prevalence: 41.1%.  

(Moham

madi et 

al., 

2023) 

Iran Systematic 

review and 

Meta-

analysis 

Age, BMI, 

Postmenopausal 

status 

Pooled prevalence of 

osteoporosis at the neck site 

is 17.4% 

(Lyu et 

al., 

2024) 

China Systematic 

review and 

Meta-

analysis 

Age, Gender, 

Geographic 

region 

Pooled prevalence of 

Primary Osteoporosis is 

18.2%, with higher rates in 

women than men (23.4%, 

11.5% respectively) 

(Reza, 

2019) 

UK, Brazil, 

India, 

Hungary, 

Poland, 

USA 

Systematic 

review 

Age, BMD, 

Gender, 

Location 

Overall pooled prevalence 

of Osteoporosis is 14.2% 



 
23 

 

As per WHO, in the USA, 10 million people aged over 50 are affected by osteoporosis, and 

34 million Americans have low bone density. The lifetime risk of sustaining hip, spine, and 

wrist injuries is reported in 40 percent of females and 13 percent of men aged 50 years or 

older (Burke-Doe et al., 2008). 

In adults aged >50 years, osteoporosis in non-Hispanic whites, non-Hispanic blacks, 

Mexican Americans, and all races were 20 percent, five percent, 10 percent, and 18 percent, 

respectively (Xiao et al., 2022). Osteoporosis is more prevalent amongst older Asians, who 

have a much smaller body size than Caucasians and thus lower bone density (Xiao et al., 

2022). Globally, around 200 million people are suffering from low bone density (Zhang et 

al., 2024). The overall prevalence of osteoporosis risk is reported to be 52 percent in a 

cross-sectional study in Singapore (Wang et al., 2019). In a study from China, a high risk 

of osteoporosis was observed to be 37.1 percent in males and 64 percent among female 

study participants (Chen, Li and Hu, 2016), while a study from the USA reported a cross-

sectional study with 60.9 percent of participants having a high risk of Osteoporosis (Burke-

Doe et al., 2008). 

ii). National scenario 

Primary osteoporosis is linked to natural ageing and is the most common form of 

Osteoporosis. In India, there are approximately 84.9 million individuals aged 65 and older, 

making it the second country with the largest elderly population (Lyu et al., 2024). The 

lifetime fracture risk is estimated to be between 15-30 percent for Indian men and 30-50 

percent for women (Kadam et al., 2019). Specifically, in Indian postmenopausal women, 

osteoporosis is prevalent, with a prevalence of around 40–50 percent (Raveendran et al., 

2011). Considering a high prevalence of osteoporosis, more so in postmenopausal women, 
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the burden of osteoporosis in the Indian setting is high and is going to increase as the 

population ages (Cherian et al., 2022). 

Table 1.2 A comprehensive overview of systematic reviews and meta-analyses on the 

national prevalence of osteoporosis and its associated risk factors 

 

Authors 

and years 

Study 

setting 

Study 

designs 

Exposure variable Findings 

(Anupama 

et al., 2022) 

Chandigarh, 

Tamil Nadu, 

Hyderabad, 

Delhi, West 

Bengal, 

Pune 

Systematic 

review 

and Meta-

analysis  

Age, Gender, 

Physical activity, 

Location 

Pooled prevalence of 

osteoporosis at spine: 

29%, hip: 6%, femoral 

neck: 29%. 

Low calcium and vitamin 

D, longer lifespan, gender 

disparity, lack of 

awareness, and low 

physical activity are 

contributing factors. 

(Sabat et 

al., 2022) 

New Delhi, 

Haryana, 

Tamil Nadu, 

Maharashtra, 

Chandigarh, 

Uttar 

Pradesh, 

Punjab  

Systematic 

review 

and Meta-

analysis 

Age, Gender, BMD Prevalence of 

osteoporosis: 22.9% 

overall, 26.3% females, 

10.9% males 

(Anuradha 

V 

Khadilkar 

and 

Mandlik, 

2015) 

Mumbai, 

Hyderabad, 

Jammu, and 

Delhi, along 

with rural 

areas in 

Haryana, 

Kerala, 

Pune, and 

Chandigarh 

Narrative, 

Non-

systematic 

review 

Dietary factors, 

Lifestyle factors, 

Genetic factors, and 

medical factors 

Prevalence of 

osteoporosis: ranges from 

8% to 62%. Vertebral 

fracture: 17.1% in older 

women. Advanced age, 

Low body weight, poor 

nutritional status linked to 

osteoporosis. 

(Nair et al., 

2024) 

Ernakulam, 

Kerala 

Cross-

sectional 

Age, Demographics, 

BMI, Education, 

Health history 

53% moderate risk of 

Osteoporosis and 10.6% 

high risk of developing 

Osteoporosis 

(Babhulkar, 

2021) 

northern, 

eastern, 

western, and 

southern 

regions of 

India. 

Cross-

sectional 

Age, Gender, 

Menopausal status, 

Demographic region 

Prevalence of osteoporosis 

is 18.3%. Elderly 

individuals have high risk 

of developing 

Osteoporosis than young 

adults. 
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Osteoporosis is very common in India, and about 61 million people are suffering from 

osteoporosis, of whom 80 percent are female (Imran et al., 2022). A study across North, 

East, West, South India reported an overall 47.4 percent prevalence of osteoporosis 

(Agarwal et al., 2022). In contrast, a cross-sectional study from South India reported 80.5 

percent of participants fell under Low risk of Osteoporosis, 16.1 percent and 3.5 percent of 

participants were reported intermediate and high risk of Osteoporosis, respectively 

(Cherian et al., 2018). Additionally, national estimates are summarized in Table 1.2.  

iii) Regional scenario 

In a cross-sectional study from Rajasthan,  the overall osteoporosis prevalence was found 

to be 35.5 percent, with a higher prevalence of osteoporosis in females (49.5%) than males 

(22.3%). The higher prevalence among females was attributed to postmenopausal bone loss 

(Sharma et al., 2017). A cross-sectional study from Western Rajasthan found that almost 

half of the individuals (48 %) diagnosed with Osteoporosis had chronic obstructive 

pulmonary disease (Soni et al., 2024). While a cross-sectional study from Bikaner, 

Rajasthan reported the prevalence of osteoporosis to be 13.8 percent (Wotsa and Dunkwal, 

2022).  

Prevalence of osteoporosis and CVD risk was assessed jointly in a study conducted among 

322 postmenopausal women aged 45–55 years in Udaipur, Rajasthan, using the 

Osteoporosis Self-Assessment Tool for Asians (OSTA) along with a standard CVD risk 

assessment tool. The results showed that around 24.22 percent of the study participants had  

a medium-risk of osteoporosis (Hussain, 2021).   
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1.2.3 Risk factors 

Osteoporosis risk factors can largely be divided into non-modifiable and modifiable factors. 

Knowledge of these categories assists in identifying individuals at higher risk and 

deploying focused preventive practices (Vijayakumar and Büsselberg, 2016). 

1.2.3.1 Non-modifiable factors include 

a) Age (for both men and women) 

Osteoporosis is a slowly progressing disease that is related to aging. Ageing leads to bone 

loss in both genders after peak bone mass is reached at the age of 25 years. Women will 

lose approximately 35-50 percent of skeletal mass between the middle of the third decade 

of life and older age, while men lose about two-thirds of this amount during their lifetime 

(Hunter and Sambrook, 2000). 

Age-related variation in Osteoporosis prevalence: In a meta-analysis from Asia, Europe, 

Africa, America, and Oceania, the prevalence of Osteoporosis increases with age. For age 

groups 50-59, 60-69, 70-79, 89-90, and >50 years, the prevalence was 11.4 percent, 24.8 

percent, 37.6 percent, 40.8 percent, and 20.5 percent, respectively (Xiao et al., 2022). In a 

separate Meta-analysis done in China, it was found that the prevalence of osteoporosis also 

rose steadily with age, from 1.2 percent in the 20s to 53.9 percent among those 80 years or 

older, with the low steady prevalence of young and middle-aged people being the most 

prevalent group (Lyu et al., 2024). A cross-sectional study involving participants from 

North, East, West, and South India reported that the prevalence of osteoporosis was 12.5 

percent and 37 percent in adults and the elderly, respectively (Babhulkar and Seth, 2021). 

b) Ethnicity 

Osteoporosis is commonly found in people from all ethnic groups, but the prevalence is 

significantly greater in Asian and African populations. Among such populations, the 
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elderly Asians are notably more impacted than the Caucasians (Xiao et al., 2022). 

According to a meta-analysis done with studies from China, India, Germany, Japan and the 

USA, it was found  that low bone mineral density (BMD) and osteoporosis burden is 

significantly increasing in Asian countries, adding to the disability-adjusted life years 

(DALYs) in Asian nations, including India (2,510,288 DALYs), China (1,839,375 DALYs), 

and the USA (819,445 DALYs) (Shen et al., 2022). Many studies show a lower bone 

mineral density (BMD) in Asian Indian women than Caucasian (Anuradha V. Khadilkar 

and Mandlik, 2015).   

c) Genetics 

The role of genetic changes in the development of osteoporosis is developing, and the 

studies are inconclusive. Variations in the Vitamin D receptor (VDR) gene among different 

ethnic groups may contribute to differences in bone mineral density, potentially explaining 

ethnic disparities in osteoporosis risk (Anuradha V. Khadilkar and Mandlik, 2015). An 

observational study from Karnataka (Thomas et al., 2021) shows positive correlation 

between low bone density and familial history of osteoporosis; whereas, a Meta-analysis 

from Asia, America, Europe, and Africa (Xiao et al., 2022) indicates no significant 

association between those with a familial history of osteoporosis and those without 

(Relative Risk 1.2, 95% CI, 0.9-1.74, p=0.09). 

d) Place of residence 

In a study done in China, it was revealed that the prevalence of osteoporosis is higher in 

the urban community (20.7%, 95% CI, 15%-27%) than in the rural community 18.5%, 95% 

CI, 7.5% - 33.2% (Xiao et al., 2022) similar to a study done in Amritsar  (17.6%). These 

differences are attributed to the role of new-age lifestyle adaptation (Singh et al., 2013) and 
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deficiency of Vitamin D in Urban residents (90%) as compared to rural residents (69%) 

(Laddha, 2017; Qureshi et al., 2017). 

e) Sex and Sex hormones 

Skeletal depletion begins at approximately 30–40 years of age, although this decline 

appears more pronounced in women. It can affect men and women, but is most common 

among women in postmenopausal age because of a deficiency of the hormone estrogen, 

leading to a higher risk of fracture (Charde, Joshi and Raut, 2023). Traditionally, estrogen 

has been viewed as the primary sex steroid mediating both resorption and bone formation 

in the skeleton, but the decline in testosterone in men also impacts bone metabolism 

(Khosla, Melton and Riggs, 2001). 

A cross-sectional study from Singapore showed an overall prevalence of osteoporosis to be 

52 percent in which female sex found to be significantly associated with osteoporosis 

development, where 64 percent of females were at high risk of osteoporosis (Wang et al., 

2019). This maybe because females are smaller than males and males have larger, stronger 

bones, and they have a slower rate of bone loss during adulthood (Zhang et al., 2024). 

Females have five times the risk for osteoporosis (Chaudhary et al., 2024). Another meta-

analysis study from Chandigarh, Tamil Nadu, Hyderabad, Delhi, West Bengal, and Pune 

also showed the prevalence of osteoporosis in females (26.3%) being higher as compared 

to males (10.9%) (Anupama et al., 2022). 

f) Menopause 

Osteoporosis can affect both premenopausal and postmenopausal women, but generally 

speaking, premenopausal women have a higher level of estrogen, which works to keep the 

bones dense. In postmenopausal women, estrogen levels drop, which leads to higher bone 

resorption and reduced bone formation (Keen and Reddivari, 2024). 
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Prevalence in postmenopausal and premenopausal women also shows a marked difference 

according to a systematic review and meta-analysis study from China, demonstrating that 

prevalence in postmenopausal women varies among different age groups, ranging from 

22.6% - 63.2% but a much lower prevalence in premenopausal women has been reported 

with ranges of 1.4% - 4.9% (Lyu et al., 2024). A cross-sectional study conducted in different 

regions of India also documented similar findings that the prevalence of osteoporosis in 

premenopausal women in the north region was 3 percent, compared to postmenopausal 

women (36.4%) (Babhulkar and Seth, 2021). 

g)   Medicine Induced 

Osteoporosis induced by glucocorticoids is the most prevalent type of medication-

associated osteoporosis. Medications such as cortisone, prednisone, dexamethasone, and 

hydrocortisone are all glucocorticoids and are used to treat many inflammatory conditions 

like COPD, asthma, rheumatoid arthritis, emphysema, etc. The chronic use of 

glucocorticoids is a leading cause of osteoporotic fractures in men and women. Individuals 

taking oral glucocorticoids have a threefold increased risk of vertebral and a two-fold 

increased risk of hip fracture. It might cause impaired insulin sensitivity and 

hyperglycaemia, which is indirectly involved in bone loss and osteoporosis (Anaraki et al., 

2023; Zhang et al., 2024). 

1.2.3.2 Modifiable factors 

a) BMI 

Osteoporosis and body mass index have a complex relationship. In general, higher BMI is 

believed to be related to a higher bone mineral density, thus protecting against osteoporosis 

risk in postmenopausal females with mechanical loading on bone protection and vice versa 

(Asomaning et al., 2006). A cross-sectional study from China showed that bone mineral 
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density was negatively correlated with body mass index (BMI), which indicates that higher 

BMI (OR: 0.7, 95% CI: 0.6–0.8, p <0.001) has some protective effect on bone density (Tang 

et al., 2023). A study from Vellore, Tamil Nadu reported similar findings ( Paul et al., 

2008). Whereas a study from Korea suggested an inverted “U-shaped” relationship between 

BMI and bone health, emphasizing that while a higher BMI can prevent loss of bone, 

excessively high BMIs may be harmful to bone quality and structure due to high body fat 

(Kim et al., 2017). Osteoporosis was strongly associated with lower BMI. Higher BMI also 

has a link in decreasing fracture risk among individuals, as the extra cushioning provided 

by body fat over bones can absorb fall impact, which has been associated with reduced risk 

of hip fractures (Choi et al., 2021).  

b) Low calcium and Vitamin D intake 

Calcium is an important mineral for ensuring a good peak bone mass in childhood and 

adolescence. Higher calcium intake in these periods is linked to higher bone mass density, 

reduced fracture risk, and higher adult bone density. The rate of age-related bone loss in 

middle-aged and older adults is 0.5 - 1.0 percent per year. Calcium intakes below 700-800 

mg/day are related to increased loss of bone mass and risk of fracture. Calcium can 

decrease fracture risk by 38 percent in postmenopausal women.  (Zhu and Prince, 2015). A 

study from Jhadol and Girwa, Rajasthan, found less primary calcium intake than the 

recommended value in both of the panchayat samities. (Joshi and Singh, 2013). 

The body needs Vitamin D for calcium absorption and to keep bones healthy. On the other 

hand, in elderly men and women, the association between vitamin D levels and bone 

mineral density is not consistent; some have shown a positive link and others have found 

no such association. Vitamin D is an important factor for muscle health, and helps prevent 

falls. However, studies examining vitamin D levels and fracture risk in older adults have 
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yielded mixed findings. Some studies show a decreased risk for both hip and non-vertebral 

fractures with high intake of Vitamin D (≤800 IU/day) (Zhu and Prince, 2015). 

In a cross-sectional study in Vellore, Tamil Nadu, it was reported that despite sufficient 

exposure to sunlight, there is a higher prevalence of vitamin D insufficiency and deficiency 

in 50 percent of the studied population, and a positive correlation between vitamin D levels 

and femoral neck bone mass density (Paul et al., 2008). 

A previous study on the same cohort of older women over five years reported that it 

involved combined calcium and vitamin D supplementations that avoided bone loss at the 

hip (Zhu and Prince, 2015). For Indians, the daily recommended dietary allowance for 

Calcium and Vitamin D is 1000mg and 600IU respectively (Harinarayan, 2018). 

c) Physical Activity 

Regular exercise bears a benefit in terms of osteoporosis prevention, working by 

stimulating the formation of bone, together with mineral deposition and muscle 

enhancement, and improving balance. Exercise before puberty, especially with sufficient 

calories and calcium, increases bone width and mineral content. Also, in postmenopausal 

women, the improvements in bone mineral density occur, which rely on exercise, which 

keeps increasing the bone diameter with age, counteracting the thinning and porosity, 

respectively, leading to lower fracture risks (Borer, 2005). 

Osteoporosis has been increasingly blamed on poor lifestyle and, in particular, increased 

sedentary lifestyle factors. Exercise is a protective factor for bone mass (Bijelic, Milicevic 

and Balaban, 2017). However, a cross-sectional study from Chennai reported contradictory 

findings, citing no significant difference in bone mineral density scores between women 

who were sedentary compared to those who were active (Thangappah et al., 2022a).  
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d) Salt intake 

WHO recommends that the sodium intake should be reduced to less than two gm/day 

(Mente, O’Donnell and Yusuf, 2021). Postmenopausal women have been reported to have 

calcium loss from excessive dietary salt intake. Common dietary salt has long been viewed 

as possibly harmful, as it is known that enlarging the normal range of salt consumption 

goes together with a higher urinary calcium excretion (Teucher et al., 2008). However, 

changes in BMD at either the hip or the lumbar spine across three to six years were not 

significantly associated with calibrated salt intake (p>0.06) and higher intakes of salt were 

associated with a tendency for a greater increase in total body BMD over the baseline to 

six years period (p=0.08) and an increase during the baseline to three years period 

(p=0.00). This study found a reduced risk of hip fractures associated with higher sodium 

intakes (HR=0.8, 95% CI, 0.6-0.9) (Carbone et al., 2016). 

e) Alcohol and Smoking 

The impact of alcohol on bone is mediated through inhibition of bone cell function, 

interference with vitamin D metabolism, and disturbance of hormonal status. It is well 

established that alcohol abuse contributes significantly to the pathogenesis of osteoporosis, 

as alterations in bone strength and fracture repair are critically influenced by the pattern 

and amount of alcohol intake (Eby, Sharieh and Callaci, 2020). 

Almost 7,000 chemicals are found in tobacco smoke. It impairs the process of turnover of 

the bone,  resulting in decreased bone mass and lower bone mineral density, with greater 

susceptibility to osteoporosis and fractures (Al-Bashaireh et al., 2018). 

However, one narrative non-systematic review study stated that smoking cigarettes and 

consuming alcohol were not significantly related to the risk of bone fractures. Moreover, 

smoking among Indian women is already very low as compared to other populations, 
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although it is a risk factor for the prevalence of osteoporosis (Anuradha V. Khadilkar and 

Mandlik, 2015). However, the incidence of osteoporosis in a cross-sectional study from 

Pilani, Rajasthan, showed that smoking and alcohol consumption acted as risk factors for 

osteoporosis (Pareek, 2014). 

f) Caffeine drinks and Carbonated drinks 

Intake of soft drinks, in particular carbonated soft drinks, showed an association with low 

BMD and increased fracture risk (Tucker et al., 2006). Consuming high amounts of 

caffeine-containing drinks such as coffee, tea, and cola, increases the risk of osteoporotic 

fractures, through urinary calcium excretion and decreased calcium absorption (Massey 

and Whiting, 1993). A study found a trend for a higher risk of fracture with greater coffee 

consumption and no association with tea (Dai et al., 2018). Likewise, another cross-

sectional study from Pilani found that 65 percent of the subjects had at least three cups of 

tea or coffee daily and there was significant association of tea intake with low bone mineral 

density (Pareek, 2014). 

1.2.4 Co-morbidities of osteoporosis 

An observational cohort study published recently focused on the impact of comorbidities 

on osteoporosis risk in older adults. Results show that multimorbidity is a major contributor 

to osteoporosis vulnerability and that integrated approaches to risk assessment should be 

considered in the elderly population (Dennison et al., 2012). Some of the co-morbidities 

associated with osteoporosis are: myocardial infarction (MI), Congestive heart failure, 

peripheral vascular disease (PVD), dementia, peptic ulcers, liver disease, diabetes,  

rheumatic disease, COPD, renal disease, HIV/AIDS, etc. The most commonly reported co-

morbidities in this study were diabetes (39.2 %), followed by peptic ulcers (16.8 %) and 

cerebrovascular disease (15.7 %) (Pan et al., 2024).  
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1.2.5 Frailty 

Frailty is a multidimensional syndrome resulting from age-related decline that leads to 

increased vulnerability and has recently emerged as a powerful predictor of osteoporotic 

fractures (Li et al., 2017). In a recent multi-ethnic study from Singapore, frailty was not 

associated with osteoporosis, although they frequently occur together, frailty is not a good 

predictor of low bone mineral density in different populations (Heng et al., 2023). 

1.2.6 Fragility fractures 

Fragility fractures resulting from minor trauma due to weak bones are one of the biggest 

complications of osteoporosis in postmenopausal women. They typically occur in the hip, 

spine, or wrist, but hip fractures are associated with high rates of mortality and disability. 

Vertebral fractures may also lead to chronic pain and impaired mobility. Early screening 

(e.g., DEXA scans) and preventive measures (e.g., calcium, vitamin D,  exercise, and use 

of medications) play an important role in minimizing fracture risk and optimizing outcomes 

in this high-risk patient population (van Oostwaard, 2018). 

1.2.7 Rationale 

Postmenopausal women are particularly at high risk of osteoporosis because of the 

reduction in the levels of estrogen following menopause, leading to increased bone loss 

and weakened bone architecture.  Osteoporosis remains underdiagnosed and undertreated 

among Indian women, contributing to significant disability, compromised quality of life, 

and increased mortality. It also leads to fragility fractures which are expected to triple by 

2050 because of a growing elderly population. Due to such a high burden, and the limited 

availability of DEXA, particularly in rural areas, early risk assessment by a screening tool 

becomes critical. Hence, the present study was conducted to estimate the prevalence of 

osteoporosis risk among postmenopausal women, to determine modifiable contributors, 
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and inform public health initiatives for improving early detection due to osteoporosis. 

Filling these gaps can improve preventive care and life quality in at-risk populations. 

1.2.8 Objectives 

1. To estimate the prevalence of osteoporosis risk among postmenopausal women in 

Udaipur district, Rajasthan. 

2. To find factors associated with osteoporosis risk among postmenopausal women in 

Udaipur district, Rajasthan. 
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Chapter 2 

Methodology 

The methodology for the two objectives of this study is presented in this chapter. This 

chapter discusses the study design, study setting, study participants, data collection, and 

analysis. 

2.1 Study design 

A cross-sectional community-based study was done to assess the prevalence of risk of 

osteoporosis in postmenopausal women in Udaipur district, Rajasthan. 

2.2 Study setting 

The study was conducted in urban and rural areas of the Udaipur district in Rajasthan. The 

rural and urban areas selected for the study are shown in Figures 2.1 and 2.2, respectively. 

The study participants included community-dwelling postmenopausal women in residing 

in Udaipur district, Rajasthan. 

  

Figure 2.1 Map of rural study setting                    Figure 2.2 Map of urban study setting 
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Inclusion criteria 

Postmenopausal women (natural menopause: self-reported absence of menstruation for 

more than 12 months), who were able to walk, willing to participate in the study, and 

provide written informed consent, were included. 

Exclusion criteria 

Bedridden women, those with menopause due to surgical intervention, hysterectomy, 

bilateral oophorectomy, or who did not consent to participate were excluded from the study. 

2.3 Study population and response rate 

This study addressed postmenopausal women residing in the Udaipur district, Rajasthan, 

which included urban and rural populations per the census 2011. Out of 1,501,619 total 

women in Udaipur district, 292,941 (19.9%) women resided in Urban areas and 

1,208,678 (80.1 percent) women resided in rural areas. The study population included 

postmenopausal women aged ≥ 45 years. 

Table 2.3.1 Distribution of Study Participants Across Selected Rural and Urban Areas 

 

Area Type Selected Locations N (%) 

Rural Bedwas 37 (10.0%) 

 Dikli 37 (10.0%) 

 Sagwara 37 (10.0%) 

 Naalapeepla 37 (10.0%) 

 Delawas 37 (10.0%) 

 Bhanpura 37 (10.0%) 

 Bagpura 37 (10.0%) 

 Chandwas 37 (10.0%) 

Urban Ward 3 8 (2.2%) 

 Ward 7 9 (2.4%) 

 Ward 20 8 (2.2%) 

 Ward 22 8 (2.2%) 

 Ward 38 8 (2.2%) 

 Ward 43 9 (2.4%) 

 Ward 50 8 (2.2%) 

 Ward 53 8 (2.2%) 

 Ward 61 8 (2.2%) 
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From randomly selected gram panchayat (rural) and wards (urban), all eligible 

postmenopausal women aged 45 and above were interviewed. The selected wards from 

rural and urban areas are shown in Table 2.3.1. 

Table 2.3.2 Response rate and reasons for non-participation among study participants 

Category Number (n) Percentage (%) 

Total approached 448 100% 

Completed responses  370 82.6% 

Non-responders  78 17.4% 

Reasons-   

1) Refused to participate   

• No interest in study                   10 2.2% 

• Family members prevented from participation  12 2.7% 

• Preferred to wait for advice from their spouse 

or family before responding  

6 1.3% 

• Worried about financial fraud  8 1.8% 

• Expected the need to pay or purchase 

something  

5 1.1% 

2) Unavailable-   

• Moved temporarily (visiting relatives) 4 0.9% 

3) Ineligible-   

• Hysterectomy history  19 4.2% 

4) Health-related issues   

• Memory loss 1 0.2% 

• Hospitalization 2 0.5% 

5) Incomplete responses   

• Withdrew midway 4 0.9% 

• Thought the study was an insurance related 

visit 

2 0.5% 

• Suspected tax inquiry 5 1.1% 

 

Table 2.3.2 presents the response rate and the reasons for non-participation among the study 

participants. The table helps highlight the challenges faced during data collection, which 

may have influenced the overall response rate in the study population. 

Apart from the specific reasons mentioned in the table, some non-participation may have 

been indirectly influenced by factors like household chores (especially in rural settings), 
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and low awareness about research studies. Communication barriers and misconceptions 

about the purpose of the survey occasionally emerged as a reason for non-participation.  

2.4 Timeframe for data collection 

The data were collected from 18 January 2025 to 7 March 2025. 

2.5 Sample size estimation 

The sample size was determined in the Open Epi version 3.1 software with a primary focus 

on the postmenopausal women. A recent study showed that the prevalence of the risk of 

developing osteoporosis was 20 percent using the OSTA tool  (Yuvaraja et al., 2024). 

Considering this, the sample size was estimated with a five percent absolute precision and 

a 1.5 design effect. The estimated sample size calculated was 369, rounded off to 370.   

2.6 Procedure of sample selection 

The current study adapted cluster and simple random sampling. Figure 2.3 describes the 

sampling in more detail. 

According to Census 2011, Udaipur district's total female population was 1,501,619, of 

which 20 percent were found to be living in the urban area and 80 percent in the rural area. 

Sample size of 370 was proportionally divided into urban area 20 percent (n=74) and rural 

area 80 percent (n=296) proportionally. 

In urban areas, there were 70 wards in the Udaipur Municipal Corporation. Out of these, 

nine wards were chosen through simple random sampling. Within each chosen ward, eight 

households were selected, except in two wards where nine households were selected to 

achieve the sample size through systematic sampling. The selection process included the 

identification of a central landmark, and the pen-rotation method was used to determine the 

first household to be selected. Further households were selected in a systematic order. If 
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there were multiple eligible women in a household, we randomly selected one using the 

paper-chit method. 

 

Figure 2.1 Sampling strategy 

Udaipur district has 17 tehsils in rural areas. Four tehsils were randomly selected using 

simple random sampling. One block was randomly selected within each of the selected 

tehsils. Two-gram panchayats were randomly selected from every selected block. Thirty-

seven households were identified within each grama panchayat using systematic sampling 

from a central landmark. One eligible postmenopausal woman was selected from each 

household.  When more than one eligible woman was present, one was randomly chosen 

using the paper chit method. 

2.7 Data collection technique 

For the cross-sectional survey, a structured interview schedule was developed in English 

and later translated into Hindi. This tool was used to collect information on socio-

demographic, gynaecological and reproductive history,  clinical characteristics, 

anthropometric measurements, lifestyle factors such as calcium intake, physical activity 
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levels, Vitamin D intake, tobacco and alcohol history, salt intake, carbonated and 

caffeinated drinks intake. 

The details presented in the information sheet and the additional information sheet were 

communicated to the participants before the interview. Informed consent of the participant 

was obtained. 

Section 1: This section covered the survey information about the place of residence and 

the generation of a unique respondent ID. 

Section 2: This section covered socio-demographic and personal information of the 

postmenopausal women (age, religion, caste, occupation, education, family type, marital 

status, ration card details, and mode of payment for healthcare expenses). 

Section 3: Medical history information was collected, including the reproductive and 

gynaecological history, comorbidities, medication, and history of fractures. 

Section 4: Data was collected for lifestyle factors like tobacco, alcohol use, carbonated and 

caffeinated beverages consumption, sun exposure, salt intake, physical activity, and dietary 

pattern. 

Section 5: Anthropometric measurements of the participants were taken (weight, height, 

waist and hip circumference, hand grip strength by a dynamometer, and walking speed).  

OSTA tool was used to asses risk for osteoporosis as part of the screening process. The 

details of the calculation for obtaining OSTA scores are described in detail under OSTA 

tool. 

The principal investigator kept a field diary to record important observations during data 

collection, such as participants' answers, obstacles encountered during interviews, and key 
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patterns regarding risk factors of osteoporosis. The diary helped more to record the non-

participations and the reasons for non-participation. 

2.8 Data collection 

Data collection started after explaining the details mentioned in the participant information 

sheet (attached in Annexure I and II) and obtaining written informed consent from the 

postmenopausal women (attached in Annexure III and IV). Furthermore, all interviews took 

place within the respondents ' residences. Participants were assured that their responses 

would be treated strictly confidential and purely for research purposes. After data 

collection, additional information on osteoporosis was provided to the participants, as 

detailed in Annexure V and VI. 

2.9 Data entry 

The PI used a pen-and-paper method for data collection. The collected responses were then 

entered manually into Microsoft Excel. The dataset was subsequently imported into R for 

cleaning and preparing for statistical analysis. It was coded and appropriately categorized 

to ensure proper data analysis. 

2.10 Data cleaning 

All records were checked for missing values, which were removed from the dataset before 

further analysis. We performed a frequency analysis in R to identify inconsistencies in the 

dataset. 

2.11 Variable Used 

This study considered a range of variables to explore the risk of osteoporosis among 

postmenopausal women. The information of all variables used in the study have been 

detailed in the annexures (Annexure VII and VIII). 
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2.11.1 Dependent Variable 

Risk of osteoporosis 

The main dependent variable in the present study was risk of osteoporosis, identified as the 

probability and/or risk of reduced bone mineral density (BMD) and the increased risk of 

osteoporotic fractures. Since there is limited availability of dual-energy X-ray 

absorptiometry (DEXA) to measure BMD directly in resource-limited settings, the risk of 

osteoporosis is assessed through the validated tool OSTA (Osteoporosis Self-Assessment 

Tool for Asians).  

1. Osteoporosis Self-Assessment Tool for Asians (OSTA) 

OSTA is a validated risk assessment tool to identify postmenopausal women at risk of 

osteoporosis at the femoral neck or lumbar spine. The OSTA score is calculated by 

multiplying the difference between body weight in kgs and age in years by a factor of 0.2, 

as proposed by (Koh et al., 2001) 

For the purpose of this study women were classified as ‘at risk’ for osteoporosis including 

either intermediate risk (index -1 to -4) or a high risk (index < -4) and ‘not at risk’: ≥ -1 of 

osteoporosis (Yuvaraja et al., 2024). 

2.11.2 Independent variables 

 

This study examined a range of independent variables to understand their association with 

osteoporosis risk among postmenopausal women. These were divided into 

sociodemographic, reproductive, clinical, and lifestyle factors.  

Personal and sociodemographic variables included age, religion, caste category, 

educational qualification, marital status, family type, household income, ration card status, 

mode of healthcare payment, and occupation.  
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Reproductive and gynaecological history included parity, age at first pregnancy, history of 

abortion, age at menarche, age at menopause, years menstruating, and years since 

menopause.  

Clinical history included the presence of chronic comorbidities (such as diabetes, 

hypertension, thyroid disorders), history of fragility fractures, family history of 

osteoporosis, and history of unintentional weight loss.  

Lifestyle behaviours included smoking status, smokeless tobacco use, alcohol 

consumption, consumption of caffeinated beverages (tea, coffee), sunlight exposure, and 

level of physical activity. 

Dietary patterns included the type of diet and regular calcium-rich food intake.  

Anthropometric measurements included height (cm), weight (kg), waist circumference and 

hip circumference (cm).  

Frailty status was assessed using Fried’s frailty criteria, which included hand grip strength 

and walking speed.  

2.12 Data analysis 

Data analysis was done using R version 4.4.1. Descriptive statistics were applied to all 

variables. For categorical variables, frequency counts were obtained, while for continuous 

variables, the central tendency (mean) and variability (standard deviation) were calculated. 

The median was preferred to the mean for variables with skewed distributions. 

We estimated the prevalence of osteoporosis risk and analysed the associations between 

risk factors and osteoporosis risk among postmenopausal women. Pearson’s Chi-square test 

or Fisher’s Exact test was applied to examine the relationships between categorical 
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variables, depending on the distribution of expected cell counts. Statistical significance was 

set as p-value <0.05. 

Multivariable analysis: Variables that showed an association with the outcome in the 

bivariate analysis were incorporated into a logistic regression model. These significant 

variables were entered into a multivariable logistic regression model to identify the optimal 

model for predicting osteoporosis risk.  

Finally, the parsimonious model demonstrating the lowest Akaike Information Criterion 

(AIC) was chosen as the best model. The final model's relationships between predictors 

and osteoporosis risk were assessed through Adjusted Odds Ratios (AORs) and their 95% 

Confidence Intervals (CIs). 

2.13 Data storage 

Hard copies of the interview schedules and signed informed consent forms are kept in the 

custody of the PI in a secure place. A unique respondent identification number was 

assigned to each participant to maintain confidentiality and privacy. These identification 

numbers are only known to the principal investigator. 

Under no circumstances were any personal details of any participant shared. All data 

collected, besides personal identifiers, were used solely for analysis. The data will be stored 

for five years, from the time of collection, and then destroyed permanently. 

2.14 Ethical consideration 

Ethical approval for the study was received from the Institutional Ethics Committee (IEC) 

of Sree Chitra Tirunal Institute for Medical Sciences and Technology before the study 

commenced. (Ref No: SCT/IEC/2337/DECEMBER/2024). The document is attached as 

Annexure IX. 
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In addition, permission was obtained from the Chief Medical and Health Officer (CMHO), 

Udaipur, to conduct the study in the Udaipur district, Rajasthan. The document is attached 

as Annexure X. 

Written informed consent was obtained from all participants prior to data collection. 

Informed consent was obtained, participation was entirely voluntary, and no individuals 

were coerced and were free to withdraw at any point or refuse to answer any question 

without repercussions.  

Participants were connected with a health worker for those at high risk of osteoporosis. 

2.15 Operationalization of terms 

Bone Mineral Density or BMD: ‘A measurement of this mineral content used to determine 

the strength of bone and especially to detect osteoporosis’ (Medical Definition of BONE 

MINERAL DENSITY, 2025).  

Osteoporosis: ‘A condition that affects especially older women and is characterized by 

decrease in bone mass with decreased density and enlargement of bone spaces producing 

porosity and fragility’ (Definition of OSTEOPOROSIS, 2025). 

Osteopenia: ‘Reduction in bone volume to below normal levels especially due to 

inadequate replacement of bone lost to normal lysis’ (Medical Definition of OSTEOPENIA, 

2025). 

Frailty: ‘A clinically recognizable state of increased vulnerability resulting from aging-

associated decline in reserve and function across multiple physiologic systems such that 

the ability to cope with every day or acute stressors is comprised’ (Xue, 2011). 
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BMI: Body Mass Index (kg/m²): ‘A measure of body fat that is the ratio of the weight of 

the body in kilograms to the square of its height in meters’ (Definition of BODY MASS 

INDEX, 2025). 

Fragility Fracture: ‘A fracture that occurs in a bone weakened by osteoporosis. It notes that 

individuals who have experienced a fragility fracture are at higher risk for future fractures’ 

(fragility fracture | Taber’s Medical Dictionary, 2025). 

Ration card types 

According to the Government of Rajasthan, ration card categories are linked to the 

financial status of the family presented in Table 2.15.1. 

Table 2.15.1 Ration card types 

      

 

 (Rajasthan Ration Card - Eligibility & Application Process, 2020) 

 

 

 

 

 

 

 

 

 

Ration card type Ration card colour Eligible families 

Above poverty line (APL) Blue/Green General consumers 

Below poverty line (BPL) Dark pink Families identified under 

poverty line by local bodies 

State BPL Dark green Families identified under 

poverty line by grama sabha or 

municipality 

Antyodaya anna yojana Yellow AAY families chosen by village 

assembly, municipality 
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Chapter 3 

Results 

This chapter presents the findings of the study based on the analysis of data collected from 

postmenopausal women in the selected rural and urban areas of Udaipur district. It begins 

with a detailed description of the personal and socio-demographic characteristics of the 

participants, such as age, residence, caste, education level, occupation, marital status, and 

healthcare access. 

Subsequent sections explore the reproductive and gynaecological histories of the 

participants, including parity, age at first pregnancy, contraceptive use, and menstrual 

irregularities. Clinical characteristics including comorbidities, use of medications affecting 

bone mineral density, history of fragility fractures, family history of osteoporosis, and 

anthropometric indicators like BMI and waist-hip ratio are presented in a separate section. 

Lifestyle-related factors such as levels of physical activity, sun exposure, calcium and 

vitamin D intake, salt consumption, and substance use are discussed independently to 

highlight behavioural influences on bone health. 

The chapter further presents the prevalence of osteoporosis risk in the study population 

using the Osteoporosis Self-Assessment Tool for Asians (OSTA).  

In the latter sections, the chapter explores statistical associations between independent 

variables and osteoporosis risk. Bivariate analysis was performed using Pearson’s Chi-

square or Fisher’s Exact test, and significant variables were included in multivariable 

logistic regression to identify independent predictors. The strength of associations is 

presented as adjusted odds ratios (AORs) with 95% confidence intervals (CIs), providing 

insights into key risk factors relevant to osteoporosis prevention in this population. 
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3.1 Personal and socio-demographic characteristics of participants 

Table 3.1 Personal and socio-demographic characteristics of participants 

Variable Category Frequency, N=370 

Age of the participants in years Mean±SD 59.7±9.5 

Place of residence Rural 296 (80.0%) 

 Urban 74 (20.0%) 

Religion Hindu 335 (90.5%) 

 Jain 30 (8.1%) 

 Muslim 5 (1.4%) 

Caste General 147 (39.7%) 

 OBC 104 (28.2%) 

 SC 36 (9.7%) 

 ST 83 (22.4%) 

Education No formal education 168 (45.5%) 

 Formal schooling 140 (37.8%) 

 Graduate and above 62 (16.7%) 

Family type Nuclear 341 (92.2%) 

 Joint 29 (7.8%) 

Ration card Yes 307 (83.0%) 

 No 63 (17.0%) 

Ration card type Below poverty line 106 (28.6%) 

 State below poverty line 65 (17.6%) 

 Antayodya anna yojana 86 (23.2%) 

 Blue and others 113 (30.6%) 

Mode of payment for 

healthcare expenditure 

State Insurance 

Self-payment 

324 (87.7%) 

32 (8.7%) 

 Private insurance 13 (3.6%) 

Occupation Unskilled workers 333 (90.0%) 

 Skilled/Professional workers 37 (10.0%) 

Marital status Married 325 (87.8%) 

 Widowed 45 (12.2%) 

 

The socio-demographic and personal details of the postmenopausal women are presented 

in Table 3.1. The study comprised 370 postmenopausal women, with an average age of 

59.7 years (SD ±9.5). The participants were mainly from rural (80 percent) backgrounds.  

The highest proportion of ration card holders were blue or other category cards, which 

generally indicates above the poverty line (30.6 percent). But many of them were found to 
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be economically vulnerable: 28.6 percent had Below Poverty Line (BPL) cards and 17.6 

percent had State BPL cards. In comparison, 23.2 percent were Antayodaya Anna Yojana 

(AAY) beneficiaries targeted at the poorest households. Most of the participants were 

unskilled workers (90%) and were married (87.8%). 

3.2 Reproductive and gynaecological history of the participants 

Table 3.2 Reproductive and gynaecological history of the participants 

Table 3.2 presents the reproductive and gynaecological history of the participants. Most 

participants (57.3 percent) had three to five children, with an average of three children per 

person. The average age of pregnancy was 20.5 years, with 8.1 percent having experienced 

at least one abortion. Oral contraceptive use was low (3.5 percent), with an average duration 

of 2.4 years. Gynaecological conditions menstrual irregularities, early menopause, PCOS 

were reported. 

Variable Category Frequency, N=370 

Parity 2 or less children 127 (34.3%) 

 3-5 children 212 (57.3%) 

 6 or more children 31 (8.4%) 

Age at first pregnancy Mean±SD 20.5±3.4 

Age at menarche (years) Mean±SD 14.6±1.4 

Years of menstruation (years) Mean±SD 35.9±5.1 

Age at menopause (years) Mean±SD 50.5±4.9 

Duration of menopause (years) Mean±SD 9.3±7.9 

History of abortion Yes 30 (8.1%) 

 No 340 (91.9%) 

Oral Contraceptive pills Yes 13 (3.5%) 

 No 357 (96.5%) 

Duration of Oral contraceptive 

pills (years) 

Mean±SD 
2.385±1.19 

Gynaecological conditions Yes 44 (11.9%) 

 No 326 (88.1%) 
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3.3 Clinical and anthropometric characteristics of the participants 

Table 3.3 Clinical and anthropometric characteristics of the participants 

Table 3.3 outlines the clinical and anthropometric characteristics of the study participants. 

Of the participants, 29.2 percent had comorbid conditions. Only 6.8 percent used medicine 

reducing bone mineral density (BMD), and none used hormone replacement therapy. 

Dietary supplement use was low (vitamin D: 5.4 percent, calcium: 4.6 percent). Fragility 

fractures, most commonly at the wrist (32 percent) and hip (24 percent). The average BMI 

was 27.1 kg/m², with 36.8 percent overweight, 29.2 percent obese, and 28.9 percent with a 

normal BMI. The average waist-to-hip ratio was 0.8, indicating variation in fat distribution. 

3.4 Lifestyle factors of respondent 

Table 3.4 presents the lifestyle factors of the respondents. Over half (51.2 percent) had low 

physical activity, and 73.5 minutes of sun exposure was reported on average. Regarding 

nutrition, 34.3 percent were vitamin D deficient, while 58.1 percent had adequate calcium 

Variable Category Frequency, N = 370 

Comorbidities Yes 108 (29.2%) 

 No 262 (70.8%) 

Medicine reducing bone mineral density Yes 25 (6.8%) 

 No 345 (93.2%) 

Dietary supplements Yes 48 (13.0%) 

 No 322 (87.0%) 

Familial history of osteoporosis 
Yes          

Don’t know    

4 (1.1%) 

34 (9.2%) 

 No             332 (89.7%) 

Self‐history of fragility fracture Yes 25 (6.8%) 

 No 345 (93.2%) 

BMI (kg/m²) Underweight 18 (4.9%) 

 Normal 107 (28.9%) 

 Overweight 136 (36.9%) 

 Obese 108 (29.3%) 

Waist hip ratio Mean±SD 0.87±0.05 

Hormone replacement therapy Yes 0 

 No 370 (100%) 
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intake. Most participants (80.8 percent) followed a vegetarian diet. Salt intake varied, and 

tea consumption was high (91.4 percent), with minimal coffee intake (1.1 percent) and no 

alcohol or tobacco use reported. 

Table 3.4 Lifestyle factors of respondent 

Variable Category Frequency, N = 370 

Physical activity* Low 189 (51.2%) 

 Moderate        134 (36.3%) 

 High         46 (12.5%) 

Sun exposure in mins Mean±SD 73.5±63.4 

Salt intake** Low 138 (37.3%) 

 Adequate    149 (40.3%) 

 High         83 (22.4%) 

Vitamin D*** Deficient        127 (34.3%) 

 Insufficient        139 (37.6%) 

 Sufficient        104 (28.1%) 

Dietary calcium**** Low            147 (39.7%) 

 Adequate    215 (58.1%) 

 High          8 (2.2%) 

   
*IPAQ, **WHO STEPS, *** VDIRS (Vitamin D insufficiency Risk Score), **** 24-hour Dietary recall 

3.5 Prevalence of Osteoporosis Risk 

Table 3.5 Prevalence of Osteoporosis Risk 

The overall prevalence of osteoporosis risk among postmenopausal women is summarized 

in Table 3.5. OSTA Score (Osteoporosis Self-Assessment Tool for Asians) ranged between 

-9.2 to 9.8 with mean of 0.6 (SD: 3.2). Using the standard cutoff score of ≥ -1, 30.5% of 

participants were categorized at risk for osteoporosis. 

3.6 Factors associated with Osteoporosis risk 

In this study, we examined various socio-demographic, reproductive, and clinical variables. 

Variable Category Frequency, N = 370 95% (CI) 

    

OSTA At risk 113 (30.5%) 25.8% – 35.2% 
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to explore their relationship with osteoporosis risk, as assessed using the OSTA tool.  

3.6.1 Association of Personal and socio-demographic factors with Osteoporosis risk 

Table 3.6.1 Association of Personal and socio-demographic factors with Osteoporosis risk 

* Mann-Whitney U Test, ** Fisher’s Exact Test 

Variable ‘At Risk’ ‘Not at 

Risk’ 

p-value 

Chi-sq 

χ2 

statistic 

Crude 

OR 

Age Median (SD) 67 (9.9) 56 (7.8) < 0.01* 22467* 1.1 (1.0-1.1) 
      

Place of residence      

Rural 92(31.1%) 204(68.9%)   1 

Urban 21(28.4%) 53(71.6%) >0.05 0.09635 1.1 (0.6-2.0) 
      

Religion      

Hindu 100(29.9%) 235(70.1%)   1 

Jain 12(40%) 18(60.0%)   0.6 (0.2-1.4) 

Muslim 1(20%) 4(80%) >0.05** - 1.5(0.2-42.5) 
      

Caste      

General 47(32%) 100(68%)   1 

OBC 28(26.9%) 76(73.1%)   1.2 (0.7-2.2) 

SC 9(25%) 27(75%)   1.3 (0.6-3.3) 

ST 29(35%) 54(65%) >0.05 2.0619 0.8 (0.4-1.5) 
      

Education       

No formal education 62(37.6%) 103(62.4%)   1 

Formal schooling 38(23.6%) 123(76.4%)   0.5 (0.3-0.8) 

Graduate and above 13(29.5%) 31(70.5%) <0.05 7.5236 0.6 (0.3-1.4) 
      

Family type      

Joint 6(20.7%) 23(79.3%)   1 

Nuclear 107(31.4%) 234(68.6%) >0.05 0.97965 0.5 (0.2-1.3) 
      

Occupation      

Skilled/Professional  9(24.3%) 28(75.7%)   1 

Unskilled Workers 104(31.2%) 229(68.8%) 0.4983 0.45866 0.7 (0.3-1.5) 
      

Marital status      

Widowed 31(68.9%) 14(31.1%)   1 

Married 82(25.2%) 243(74.8%) < 0.01 33.487 0.1 (0.0-0.2) 
      

Ration card      

No 21(33.9%) 41(66.1%)   1 

Yes 92(29.9%) 216(70.1%) >0.05 0.22367 1.2 (0.6-2.1) 
      

Ration card type      

BPL 28(26.4%) 78(73.6%)   1 

State BPL 18(27.7%) 47(72.3%)   1.0 (0.4-2.3) 

AAY 32(37.2%) 54(62.8%)   0.6 (0.3-1.3) 

APL 35(31.0%) 78(69.0%) >0.05 3.2857 1.0 (0.4- 1.4) 
      

Mode of payment for healthcare expenses 

State Insurance 94 (28.9%) 231 (71.1%)   1 
 

Self-payment 11 (34.4%) 21 (65.6%)   1.2 (0.5-2.7) 

Private Insurance 8 (61.5%) 5 (38.5%) <0.05 6.5111 3.9(1.2-13.3) 
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Table 3.6.1 shows that osteoporosis risk was associated with increasing age (OR = 1.1, 95% 

CI: 1.0 – 1.1), marital status (widowed vs married, OR = 0.1, 95% CI: 0.0 – 0.2), education 

status (no formal education vs formal schooling, OR = 0.5, 95% CI: 0.3 – 0.8), and mode 

of payment for healthcare (private insurance vs state insurance, OR = 3.9, 95% CI: 1.2 – 

13.3). Higher age, being widowed, having no formal education, and paying through private 

insurance were associated with higher odds of being at risk. 

3.6.2: Association of Reproductive and gynaecological history factors with 

Osteoporosis risk 

Table 3.6.2 Association of Reproductive and gynaecological history factors with 

Osteoporosis risk 

Variable  ‘At Risk’  ‘Not at 

Risk’  

p-value 

chi-sq 

χ2 

statistic 

Crude 

OR 

Parity      

2 or less  26 (20.5%) 101 (79.5%)   1 

3-5  72 (34.0%) 140 (66.0%)   2 (1.2-3.3) 

6 or more  15 (48.4%) 16 (51.6%) <0.05 11.893 3.6 (1.5-8.3) 
      

Age at first pregnancy 

Median (SD)  20 (3.8) 20 (3.2) >0.05* 13968* 0.9 (0.9-1.0) 
      

Age at menarche (years) 

Median (SD) 14 (1.4) 15 (1.5) >0.05* 13552* 0.9 (0.7-1.0) 
      

Years of menstruation (years) 

Median (SD) 38 (5.0) 34 (4.9) <0.01* 18882* 1.1 (1.0-1.1) 
      

Age at menopause (years) 

Median (SD) 52 (4.7) 49 (4.8) <0.01* 18784* 1.1 (1.0-1.1) 
      

Duration of menopause (years) 

Median (SD) 14 (8.8) 4 (6.4) <0.01* 21540* 1.1 (1.0-1.1) 
      

History of abortion 

No 100 (29.4%) 240 (70.6%)   1 

Yes 13 (43.3%) 17 (56.7%) >0.05 1.9051 0.1 (0.1-0.4) 
      

Oral Contraceptive pills 

Yes 4 (30.8%) 9 (69.2%)   1 

No 109 (30.5%) 248 (79.5%) >0.05** - 0.5 (0.2-1.8) 
      

Duration of Oral contraceptive pills (years) 

Median (SD) 2.5 (0.9) 2.0 (1.3) >0.05*** 0.3357 1.0 (0.6-1.6) 
 

   

*** 

 

Gynaecological conditions 

No 106 (31.7%) 228 (68.3%)   1 

Yes 7 (19.4%) 29 (80.6%) >0.05 1.7715 1.8 (0.8-4.8) 
* Mann-Whitney U Test, ** Fisher’s Exact Test, *** Independent t-test 
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As shown in Table 3.6.2, reproductive and gynaecological factors such as parity, years of 

menstruation, age at menopause, and duration of menopause were associated with 

osteoporosis risk among the participants. Women with six or more children had a higher 

risk of osteoporosis than those with two or fewer children, with a crude odds ratio (COR) 

of 3.6 (95% CI: 1.5–8.3). Longer years of menstruation were associated with increased 

risk, with a COR of 1.1 (95% CI: 1.0–1.1). Similarly, a higher age at menopause (COR = 

1.1, 95% CI: 1.0–1.1) and a longer duration of menopause (COR = 1.1, 95% CI: 1.0–1.1) 

were associated with greater osteoporosis risk among postmenopausal women. 

3.6.3: Association of Clinical features with Osteoporosis risk 

Table 3.6.3 Association of Clinical features with Osteoporosis risk 

Variable ‘At Risk’  ‘Not at Risk’  p-value 

chi-sq 

χ2 

statistic 

Crude 

OR 

Comorbidities       

No 68 (26.0%) 194 (74%)   1 

Yes 45 (41.7%) 63 (58.3%) <0.05 8.175 0.4 (0.3-0.7) 

Medicine reducing bone mineral density 

No 101 (29.3%) 244 (70.7%)   1 

Yes 12 (48%) 13 (52%) >0.05 3.0207 0.4 (0.1-1.0) 

Dietary supplements 

No 94 (29.2%) 228 (70.8%)   1 

Yes 19 (39.6%) 29 (60.4%) >0.05 1.6645 0.6 (0.3-1.1) 

Family history of symptoms related to osteoporosis 

Don’t know   9 (26.5%) 25 (73.5%)   1 

No 103 (31%) 229 (69.0%)   0.8 (0.3-1.7) 

Yes 1 (25.0%) 3 (75.0%) >0.05** - 1 (0.1-31.4) 

Self‐declared history of fragility fracture 

No 101 (29.3%) 244 (70.7%)   1 

Yes 12 (48%) 13 (52%) >0.05 3.0207 0.4 (0.1-1.0) 

BMI (kg/m²)      

Median (SD) 22.8 (4.0) 28.5 (4.4) <0.01*** -12.79 0.7 (0.6-7.7) 

    ***  

Waist hip ratio 

Median (SD) 0.86 (0.05) 0.87 (0.05) >0.05* 13304* 0.1 (0.0-6.8) 

Frailty status      

Frail 35 (31.0%) 50 (69.0%)   1 

Non-frail 78 (19.5%) 207 (80.5%) <0.05 5.2517 1.8 (1.1-3.0) 
* Mann-Whitney U Test, ** Fisher’s Exact Test, *** Independent t-test 



 
56 

 

Table 3.6.3 illustrates the association between clinical features. An association was 

observed between osteoporosis risk and comorbidities, BMI, and frailty status. Women with 

comorbidities had higher odds of being at risk, with a crude odds ratio (COR) of 0.4 (95% 

CI: 0.3–0.7). Lower BMI was strongly associated with higher osteoporosis risk, with a COR 

of 0.7 (95% CI: 0.6–7.7). Additionally, frail women were more at risk compared to non-

frail women, with a COR of 1.8 (95% CI: 1.1–3.0). 

3.6.4: Association of lifestyle factors with Osteoporosis risk 

Table 3.6.4: Association of lifestyle factors with Osteoporosis risk 

Variable  ‘At Risk’  ‘Not at 

Risk’  

p-value χ2 

statistic 

Crude 

OR 

Physical activity 

Low 70 (36.8%) 120 (63.2%)   1 

Moderate   27 (20.1%) 107 (79.9%)   0.9 (0.4-1.7) 

High              16 (34.8%) 30 (65.2%) <0.05 10.768 0.4 (0.2-0.7) 

Sun exposure in mins     

Median (SD) 60 (66.5) 60 (61.8) >0.05* 16061* 1 (0.9-1.0) 

Salt intake      

Low 42 (30.4%) 96 (69.6%)   1 

Adequate    29 (22.5%) 100 (77.5%)   0.7 (0.4-1.3) 

High         22 (26.5%) 61 (73.5%) >0.05 1.024 0.8 (0.4-1.5) 

Vitamin D      

Deficient  38 (30.0%) 89 (70.0%)   1 

Insufficient       36 (25.9%) 103 (74.1%)   1.2 (0.7-2.0) 

Sufficient            39 (37.5%) 65 (62.5%) >0.05 3.809 0.7 (0.4-1.2) 

Dietary calcium 

Low     51 (34.7%) 96 (65.3%)   1 

Adequate        58 (27.0%) 157 (73.0%)   0.3 (0.0-1.6) 

High             4 (50.0%) 4 (50.0%) >0.05** - 0.6 (0.4-1.0) 
* Mann-Whitney U Test, ** Fisher’s Exact Test 

Among lifestyle factors represented in Table 3.6.4, a significant association was found 

between physical activity and osteoporosis risk. The odds of being at risk of osteoporosis 

were less among those who were doing high physical activity than those who were doing 

low physical activity (COR 0.4; 95% CI: 0.2–0.7), suggesting that higher physical activity 

levels may be associated with lower odds of osteoporosis risk. 
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3.6.5: Multivariable Analysis Between factors and Osteoporosis risk  

Osteoporosis risk in postmenopausal women was predicted by multivariable analysis 

(Table 3.6.5). After controlling for potential confounders, those who used the private 

healthcare payment system were at 9.5 times (aOR=9.5, 95% CI: 2.4-41.0) higher odds of 

being at risk for osteoporosis compared to those who used the state funded healthcare 

followed by high parity, with three to five children having two times (aOR=2.0; 95% CI: 

1.1-3.9) and ≥ six children 3.4 times odds (aOR=3.4; 95% CI: 1.2-9.6) than women with 

≤ two children. The risk of developing osteoporosis increased by 10 percent for each 

additional year after menopause (aOR=1.1/year, 95%CI:1.0-1.1). Formal education in 

women with a school education had a 50 percent reduced risk (aOR=0.5, 95% CI: 0.2-0.9) 

compared with no formal education. Importantly, neither self-payment for healthcare nor 

graduate-level education was associated with osteoporosis risk in the adjusted analysis.  

Table 3.6.5: Multivariable Analysis Between factors and Osteoporosis risk 

 

Variable Osteoporosis risk (Not at risk/At risk) 

 Adjusted Odd’s ratio 

 OR (95% CI) p-value 

                         Mode of Payment For health- Care expenses 

State 1  

Private 9.5 (2.4-41.0) <0.05 

Self-payment 1.4 (0.5-3.5) >0.05 

   

Parity    

Less than or 2 children 1  

3-5 children 2.0 (1.1-3.9) <0.05 

6 or more children 3.4 (1.2-9.6) <0.05 

   

Duration since 

menopause (years) 

 
  

Continuous 1.1 (1.0-1.1) <0.01 

   

Education     

No formal education 1  
 

Formal schooling 0.5 (0.2-0.9) <0.05 

Graduate and above 0.7 (0.3-1.8) >0.05 
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Chapter 4 

Discussion 

This study aimed to estimate the prevalence of osteoporosis risk among postmenopausal 

women in Udaipur district, Rajasthan- a demographic that is still under-researched and 

underrepresented. This was particularly important as the district has a significant tribal 

population. Our findings reveal critical insights into the sociodemographic, reproductive, 

clinical, and lifestyle factors associated with the risk of osteoporosis in this region.  

The mean age of participants in the present study was 59.7 years (SD: 9.5, range: 45 to 85 

years). The greatest proportion of women (38.4%) were in between the age of 55–64 years. 

In contrast, a study among menopausal women for osteoporosis reported that the average 

age of the participants was 52.6±9.4 and ranged from 40 to 76 years (Thangappah et al., 

2022b). The participants in the present study were older which may influence the 

prevalence of osteoporosis. 

A study conducted in the Mewat region of Haryana reported that almost half of the 

participants had no formal education, one-fourth only attained primary or middle school 

level education, and less than one-fourth were graduates or above (Imran et al., 2022). In 

comparison, in the present study, the mean years of formal education was 6.2 years (SD: 

6.9; range: 0–24), and more than half of the participants had only up to five years of 

education, while less than half reported no formal schooling. It shows a low education level 

in the study population, whereas the average literacy rate in the Udaipur district is almost 

80 percent (Udaipur City Population 2025 | Literacy and Hindu Muslim Population, 2025). 

This may also be because most study participants were from rural areas, where the 

education level may be lower than in urban areas (Maddah, Sharami and Karandish, 2011). 

The absence of association of the education level of graduates and above with a lower risk 
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of osteoporosis may be due to the small number of study participants in the category, which 

was only around 17 percent. 

In our study, a vast majority of participants were Hindu, followed by a small proportion of 

Jain and a very small number of Muslim respondents. This finding was  similar to the 

Census data for the Udaipur district, where Hindus constitute more than nine-tenths of the 

population, Muslims form around three percent, and Jains account for about two to three 

percent (RAJASTHAN DISTRICT FACTBOOK : UDAIPUR DISTRICT, 2018). While the 

proportion of Hindus in our study closely mirrored the district average, there were relatively 

more Jain participants and fewer Muslim participants than the Census figures.  

This difference may be explained by the selection of random study areas — both rural gram 

panchayats and urban wards — which were predominantly Hindu-populated and had 

smaller Muslim and Jain populations (India - Census of India 2011 - Rajasthan - Series 09 

- Part XII A - District Census Handbook, Udaipur, 2014). Two-fifths of our study 

participants were in the General category followed by over one-fourth as OBC and about 

one-fifth as Scheduled Tribe (ST). Notably, the proportion of ST participants in our study 

was considerably higher compared to the Census data for Udaipur city, which reports only 

around five percent ST population (Udaipur Population, Caste Data Udaipur Rajasthan - 

Census India, 2025; Udaipur City Population 2025 | Literacy and Hindu Muslim 

Population, 2025). 

The higher representation of ST participants in our study may be attributed to including 

Gram Panchayats with a higher ST population. For instance, Sagwara village has an ST 

population of approximately 99.8 percent, and Delawas has about 86.6% (Delawas Village 

Population - Gogunda - Udaipur, Rajasthan, 2025; Sagwara Village Population - 

Rishabhdeo - Udaipur, Rajasthan, 2025), both significantly higher than the Udaipur city 
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average of five percent. Such demographic concentrations in randomly selected sampling 

areas may have influenced the overall composition of our study population. 

According to the colour-coded ration card categories followed in Rajasthan, nearly one-

third were surveyed with Below Poverty Line (BPL) cards (dark pink), less than one-fifth 

were under State BPL (dark green), and almost one-fourth were Antyodaya Anna Yojana 

(AAY) cardholders (yellow). About one-third had Blue or another ration card. A small 

proportion of 63 participants lacked any ration card. On further exploration, it was observed 

that these households pay taxes regularly and were ineligible for ration cards, indicating 

their classification under middle- or higher-income groups. This also aligned with NITI 

Aayog’s 2023 report, which showed that about one-third of Rajasthan’s population lived in 

multidimensional poverty in 2015–16. This highlights the economic vulnerability of the 

study population, which may impact access to nutrition and healthcare (NITI Aayog, 2023). 

Similar findings were reported by another study conducted in rural Udaipur district 

which revealed that the population was economically disadvantaged, with more than one-

third living below the official poverty line (Banerjee, Deaton and Duflo, 2004). 

Regarding, healthcare spending, a vast majority of participants in our study were covered 

by state-sponsored insurance schemes, alleviating the burden of out-of-pocket payments. 

When compared to similar comparative studies, the different notions were presented where 

a slightly lower proportion of individuals had to pay out-of-pocket to treat their health 

issues, claiming an absence of proper financial protection, which is one of the areas that 

could impact these two populations (Nair et al., 2024). 

Only a small proportion of participants reported a history of fragility fractures, even lower 

than the less than one-tenth observed in a comparative study. Nearly one-third of the 

participants had comorbid conditions. Vitamin D and calcium supplements use was notably 
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low.  Similarly, a study reported that more than half of their study population had 

insufficient calcium intake, highlighting a substantial burden of nutritional deficiency 

(Thangappah et al., 2022b). 

Mean Menarche age 14.6±1.4 years, compared to 13.1±1.8 years in another study. Later 

menarche and shorter menstruation duration (35.9 vs. 37.2 years) (Imran et al., 2022) 

might be due to less exposure to estrogen, a risk factor for osteoporosis, throughout life 

(Sioka et al., 2010).  

 Another study reported the average BMI of 26.4±3.7, and the majority of the women 

presented overweight or obese. This is consistent with our finding of close to one-third 

overweight and less than one-third obese women. Average sunlight exposure was 73.5 

minutes/day in our study compared with more than three-fourth of the net studied having 

minimal to inadequate exposure in the comparative study, demonstrating a common risk of 

vitamin D deficiency. Half of our participants were found to be less active, with a median 

IPAQ score 584. In the comparative study, less than one-third of the participants were 

sedentary which represents a low mobility and higher fall risk, similar to our research 

findings. Our sample had high tea consumption nearly all participants reported it. There 

was no alcohol and tobacco use in either study, which may reflect sociocultural factors or 

underreporting (Khinda et al., 2022; Thangappah et al., 2022b). 

Choice of Assessment Tool and Osteoporosis Prevalence  

In this study, we assessed osteoporosis risk among postmenopausal women using the 

Osteoporosis Self-Assessment Tool for Asians (OSTA). This tool was simple, inexpensive, 

and easily implemented in community and rural settings where sophisticated diagnostic 

techniques (e.g., DEXA) are not feasible. The estimation of osteoporosis prevalence in 

these studies has primarily relied on bone mineral density (BMD) measurements using 
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dual-energy X-ray absorptiometry (DEXA), which is considered the gold standard for 

diagnosis (Chavda, Chavda and Dube, 2022; Dodda et al., 2023). However, due to limited 

availability and high costs of DEXA, many Indian studies also utilize validated risk 

assessment tools such as the Osteoporosis Self-Assessment Tool for Asians (OSTA), 

Osteoporosis Risk Assessment Instrument (ORAI), Simple Calculated Osteoporosis Risk 

Estimation (SCORE), and Age, Bulk, One or Never Estrogen (ABONE) (Chavda, Chavda 

and Dube, 2022; Cherian et al., 2022). These tools use combinations of clinical risk factors-

such as age, weight, and estrogen use-to identify individuals at high risk for osteoporosis, 

enabling targeted referrals for DEXA testing where resources are constrained (Chavda, 

Chavda and Dube, 2022; Cherian et al., 2022). 

Differences in reported osteoporosis prevalence across studies often stem from the choice 

of screening tool. OSTA and ORAI differ in included variables—OSTA uses age and 

weight, while ORAI adds current estrogen use, affecting their sensitivity and specificity. 

OSTA generally shows higher sensitivity but lower specificity, making it more suitable for 

community-level screening where missing true positives is riskier than over-referral. For 

example, one study reported OSTA sensitivity at 91.9 percent (specificity 42.9 percent, 

ROC 0.7), compared to ORAI’s 62 percent sensitivity and specificity (ROC 0.6) (Chan et 

al., 2006). Another showed OSTA with 88.5 percent sensitivity (ROC 0.7) vs. ORAI’s 81 

percent (ROC 0.7) (Cherian et al., 2018). Given its simplicity, better sensitivity, and 

relevance to the study population, OSTA was selected as the preferred tool for screening 

at-risk postmenopausal women. 

The current study identified the prevalence of risk for osteoporosis to be 30.5 percent. This 

is higher than a previous study done in Udaipur, where more than one-fourth of the 

respondents were in the medium risk category and none in the high-risk category. The 
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higher at-risk proportions in our study may be due to the inclusion of older age participants 

compared to the other study  (Hussain, 2021).  

The prevalence observed in this study is comparable to findings from other Indian regions, 

though some studies report even higher rates. For instance, a hospital-based study in North 

India found the prevalence of osteoporosis among postmenopausal women to be 37.5 

percent (Imran et al., 2022). Community-based studies from Andhra Pradesh and other 

regions have reported osteoporosis prevalence rates ranging from 40 percent to 53 percent 

among postmenopausal women, with rates increasing sharply with age-up to 70percent in 

women aged 71–78 years (Patil et al., 2022). In summary, while the prevalence of 

osteoporosis in postmenopausal Indian women is consistently high across studies, the exact 

figures depend on both the population studied and the diagnostic or screening tool used. 

The use of different tools, each with its own strengths and limitations, partly explains the 

variability in reported prevalence (Ahmadzadeh et al., 2014; Cherian et al., 2018; Chavda, 

Chavda and Dube, 2022). 

Association of risk factors with Osteoporosis Risk 

Research across India consistently highlights that, in addition to age and low body weight, 

several other determinants significantly increase osteoporosis risk in postmenopausal 

women. These include higher parity (number of childbirths), low body mass index (BMI), 

low dietary calcium, low intake of vitamin D, low levels of physical activity, positive family 

history of osteoporosis, and lifestyle factors such as smoking or use of tobacco (Raveendran 

et al., 2011; Imran et al., 2022; Jogi et al., 2024). Socioeconomic status and educational 

background also play a role, as lower awareness and limited access to preventive care can 

exacerbate risk (Anupama et al., 2022). Furthermore, hormonal changes post-menopause, 
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particularly the withdrawal of estrogen’s protective effect, are central to the pathogenesis 

of postmenopausal osteoporosis (Rajan et al., 2020).  

Multivariate analysis showed that those with private insurance demonstrated significantly 

higher odds, which may indicate differential access to medical care or health awareness. A 

nationwide survey of Indian orthopaedic surgeons highlighted that despite a high 

prevalence of osteoporosis in one-third population, approximately one in ten of patients are 

actually diagnosed and treated, partly due to limited access to diagnostic tools and specialist 

care (Jhaveri et al., 2015). However, there is only a handful of Indian studies directly 

examining the association between mode of payment for healthcare expenses and 

osteoporosis risk, highlighting a gap.  

Parity was also a significant predictor; women with three to five children had two times 

higher odds and those with six or more children had 3.4 times higher odds of osteoporosis 

risk than those with ≤ two children similar to a study where high parity is associated with 

osteoporosis risk (Imran et al., 2022). Similarly, a large community-based cohort study 

reported that the risk of low bone density increased steadily with the number of children, 

and women with three or more children had almost double the risk compared to those with 

only one child (Terzi et al., 2017). A meta-analysis of studies in postmenopausal women 

also showed that higher parity was associated with a significantly increased risk of 

osteoporosis (Lee et al., 2019). Other research confirmed that bone mineral density, 

particularly at the femoral neck, decreased as parity increased, especially in women with 

five or more deliveries (Peker and Tosun, 2018).The association may be due to the 

progressive depletion of maternal calcium deposits over multiple pregnancies, particularly 

where nutritional supplementation was inadequate. Additionally, the lactation period was 

characterized by decreased estrogen levels, which accelerated bone resorption and 

contributed to long-term bone loss (Peker and Tosun, 2018; Lee et al., 2019). 
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The association of formal education with a 50 percent reduction in osteoporosis risk than 

those with no schooling, similar to a cross-sectional study from northern India (Kale et al., 

2024). Education likely enhances awareness about nutrition, exercise, and preventive 

health behaviour, thereby reducing the risk of osteoporosis. 

Overall, these results imply that reproductive history, healthcare access, and educational 

background are each significantly associated with the likelihood of having osteoporosis 

beyond what is predicted by age and weight. 

Interestingly, osteoporosis risk (assessed using OSTA) was not found to be significantly 

associated with the frailty status among postmenopausal women in our treated study. These 

results also indicate a lack of direct prediction in this population; while both are known to 

share common risk factors like age, number of years since menopause, and deficiencies in 

nutrients, they do not directly influence each other in this population. This lack of 

association has been previously reported in the literature. For example, a cross-sectional 

study conducted by (Heng et al., 2023) indicated that frailty and osteoporosis were 

independently prevalent but showed no significant direct correlation. This may reflect the 

multifactorial nature of frailty, encompassing not only musculoskeletal decline but also 

cognitive, nutritional, and social determinants that may not directly map onto osteoporosis 

risk scores. 

Together, these results highlight the interdependence of sociodemographic, reproductive, 

and clinical factors in influencing osteoporosis risk and frailty in postmenopausal women. 

Similarly, a lack of association with osteoporosis, as noted in previous studies, suggests 

that in spite of shared risk factors, the mechanisms underlying osteoporosis and frailty may 

be different. While some variables only had limited comparative literature, particularly 

with regard to private insurance, the associations were noted in this population, reinforcing 
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the demand for targeted and locally relevant prevention schemes. These findings can help 

in improving public health screening strategies and community health programs to target 

bone and functional health in older women in rural and urban settings of India. 

Strength and Limitations 

This study has several strengths. It utilised the Osteoporosis Self-Assessment Tool for 

Asians (OSTA), a simple and cost-effective screening method suitable for areas where 

DEXA scanning is not available, allowing early identification of individuals at risk and 

enabling timely preventive measures. The study design ensured proportional representation 

of both rural and urban populations based on Census 2011, enhancing the generalisability 

of findings. Furthermore, it was conducted in a tribal-dominant region, a population that 

remains largely understudied, and comprehensively assessed multiple contributing factors 

such as dietary intake, physical activity, calcium and vitamin D exposure. However, certain 

limitations should be acknowledged. While OSTA is valuable for screening, it does not 

replace DEXA, which remains the gold standard for diagnosing osteoporosis. Additionally, 

the study relied on self-reported data for some variables, which may be subject to recall or 

reporting bias. 

Conclusion 

 

Postmenopausal osteoporosis was reported in one third of the study participants, indicating 

that it is a common health issue in the region. Educational status, parity, type of health 

insurance, and duration of menopause were independent predictors of osteoporosis risk.  

The study indicates that reproductive, gynaecological, and socioeconomic factors may be 

used to prioritize screening for early identification of postmenopausal women at risk of 

osteoporosis. Further studies are needed to identify how these findings can be incorporated 
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in health policies to improve the bone health of postmenopausal women in resource poor 

settings. 

Recommendations 

Based on the study findings, it is recommended to prioritise osteoporosis screening among 

postmenopausal women with higher parity (three or more children) and those who are more 

than ten years post-menopause, particularly in underserved rural and tribal areas. Education 

level can serve as an important indicator to identify women who may benefit from tailored 

awareness efforts—simple, easy-to-understand materials should be developed for those 

with limited or no formal education. Additionally, there is a need to strengthen referrals and 

financial support through state health insurance schemes like the Mukhyamantri Ayushman 

Aarogya Yojana to ensure access to DEXA scans for women identified at high risk through 

tools like OSTA, especially those without private insurance. Finally, integration of 

osteoporosis screening into existing national programs such as NPCDCS and Ayushman 

Bharat is essential to promote early detection and management in women aged over 50 

years with known risk factors.  
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Annexure I 

 

Participation information sheet (English) 

 

Achutha Menon Centre for Health Science Studies,  

Sree Chitra Tirunal Institute for Medical Sciences & Technology,  

Trivandrum, Kerala, 695011 

 

Participant Information Sheet 

I am Dr Akanksha, currently pursuing Master of Public Health (MPH) at Achutha Menon 

Centre for Health Science Studies (AMCHSS), Sree Chitra Tirunal Institute for Medical 

Sciences and Technology, Trivandrum, Kerala. I am studying “Estimation of prevalence 

of osteoporosis risk among postmenopausal women in Udaipur district, Rajasthan” as 

a part of my course work. 

You are being invited to participate in this research study. Before you decide on whether to 

participate in this study or not, you must understand why the research is being done and 

what it will involve. Please read/listen to the information sheet and the consent form 

carefully and don’t hesitate to ask if you have any doubts. 

Purpose of the study 

Osteoporosis is a health condition that weakens bones, making them fragile and more likely 

to break. It develops slowly over several years and is often only diagnosed when a fall or 

sudden impact causes a bone to break (fracture). It is more prevalent in women, with 

postmenopausal women being particularly affected due to the hormonal changes that 

accelerate bone loss during this stage. The study aim is to find the estimated prevalence of 

osteoporosis risk among postmenopausal women in Udaipur district, Rajasthan. 

Procedure 

If you agree to participate in the study, you will be asked to complete an interview schedule 

that will include questions focussed on socio-demographic information, medical history 

related to osteoporosis and lifestyle factors. Additionally, we will use the Osteoporosis 

screening tools (Osteoporosis Screening Tools for Asians (OSTA) and Osteoporosis 

Risk Assessment Instrument (ORAI)), to assess the risk of osteoporosis. The interview 

will take approximately 30-35 minutes of your valuable time. 

Potential risks and Inconveniences 

Participating in the study imposes no risk to your health. Although while answering some 

questions you may feel anxious. Please feel free to skip any questions if they make you feel 

uncomfortable or anxious. 

Possible benefits 
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Your participation in the study will not give any direct benefit to you now other than 

knowing your Osteoporosis risk status. However, the findings from the study will help us 

to understand the burden of Osteoporosis in postmenopausal women. 

Cost and financial benefit 

There is no cost to participate in this study. Participation is completely voluntary, and no 

payment will be provided. Similarly, money will not be taken from participants in the study. 

 

Confidentiality 

Information obtained in this study will be kept strictly confidential. A participant 

identification number will be assigned to each participant which will help maintain the 

strict confidentiality of the data collected. Your name will not be used in any reports for 

disseminating the findings of the study. 

 

Withdrawal from the study 

Your participation in the study will be completely voluntary. You are free and can withdraw 

at any time during the study. There will be no penalty for withdrawal or not participating 

in the study. 

Contact information 

If you have any research-related questions, you may contact me 

Dr Akanksha 

Principal Investigator 

MPH 2023, AMCHSS, SCTIMST 

Contact Number: 8295097052 

Email: akankshajangra27@gmail.com 

 

Alternatively, the member secretary of our institute’s ethics committee at the following 

address: 

 

Dr Srinivas G 

Member Secretary Institutional Ethics Committee 

SCTIMST, TRIVANDRUM- 695011 

Office: 04712524689 

Email: iec.mem.sec@sctimst.ac.in 

 

mailto:akankshajangra27@gmail.com
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Annexure II 

Participation information sheet (Hindi) 

 

अच्युत मेनन सेंटर फॉर हेल्थ साइसं स्टडीज, 

श्री चित्रा चतरुनल इसं्टीट्यूट फॉर मेचडकल साइसेंज एडं टेक्नोलॉजी,  चत्रवेंद्रम, केरल, भारत- 695011 

प्रतिभागी सूचना पत्र 

मेरा नाम डॉ. आकाांक्षा ह ैऔर मैं अभी अच्युता मेनन सेंटर फॉर हले्थ साइांस स्टडीज (एएमसीएचएसएस), श्री चचत्रा चतरुनल इांस्टीट्यूट फॉर 

मेचडकल साइांसेज एांड टेक्नोलॉजी, चत्रवेंद्रम, केरल में मास्टर ऑफ पचललक हले्थ (एमपीएच) की पढाई कर रही ह ां। अपन ेकोसस के चहस्से के 

रूप में, मैं उदयपुर चजले, राजस्थान में माचसक धमस बांद होन ेके बाद मचहलाओां में ऑचस्टयोपोरोचसस जोचिम के प्रसार का अनुमान लगान ेपर 

अध्ययन कर रही ह ां। 

आपको इस शोध में भाग लेने के चलए आमांचत्रत चकया जा रहा ह।ै इससे पहल ेकि आप यह तय िरें कि इस अध्ययन में भाग लेना ह ैया नहीं, 

आपिो यह समझना चाकहए कि शोध क्यों किया जा रहा ह ैऔर इसमें क्या शाकमल होगा।  कृपया जानकारी पत्र और सहमचत पत्र ध्यान से पढें 

या सुनें। अगर आपके कोई सवाल हैं, तो बेचििक पूछें। 

अध्ययन का उद्देश्य 

ऑचस्टयोपोरोचसस एक स्वास््य चस्थचत ह ैचजसमें हड्चडयााँ कमजोर हो जाती हैं, चजससे वे नाजुक हो जाती हैं और आसानी से टूट सकती हैं। 

यह धीरे-धीरे कई वर्षों में चवकचसत होती ह ैऔर अक्सर इसका पता तब चलता ह ैजब चगरने से या अचानक िटके से हड्डी टूट जाती ह।ै यह 

चस्थचत मचहलाओां में अचधक आम ह,ै िासकर माचसक धमस बांद होन े(मेनोपॉज) के बाद की मचहलाओां में, क्योंचक इस समय हामोन में बदलाव 

के कारण हड्चडयों का क्षरण तेजी से होता ह।ै इस अध्ययन का उद्देश्य राजस्थान के उदयपुर चजले , राजस्थान में माचसक धमस बांद होन ेके बाद 

मचहलाओां में ऑचस्टयोपोरोचसस जोचिम के प्रसार का अनुमान जानना ह।ै 

प्रचिया 

यचद आप अध्ययन में भाग लेन े के चलए सहमत हैं, तो आपसे कुछ प्रश्न पूछे जाएांगे चजनमें सामाचजक-जनसाांचययकीय जानकारी, 

ऑचस्टयोपोरोचसस से सांबांचधत चचचकत्सा इचतहास और जीवनशैली से सांबांचधत प्रश्न शाचमल होंगे। इसके अलावा, हम ऑचस्टयोपोरोचसस स्रीचनांग 

टूल (ऑचस्टयोपोरोचसस स्रीचनांग टूल्स फॉर एचशयन (OSTA) और ऑचस्टयोपोरोचसस ररस्क असेसमेंट इांस्रूमेंट (ORAI)) का उपयोग 

करके ऑचस्टयोपोरोचसस के जोचिम का अनुमान लगाएांगे। इांटरव्यू में आपका बहुमलू्य समय िे लगभग 30-35 कमनट लगेंगे। 

संभाचवत जोचिम और असुचवधाए ँ

अध्ययन में भाग लेने से आपके स्वास््य को कोई जोचिम नहीं ह।ै हालााँचक कुछ प्रश्नों का उत्तर देते समय आप चचांचतत महसूस कर सकते हैं। 

िृपया किसी भी प्रश्न िो छोड़ने िे कलए स्वतंत्र महसूस िरें यकि वे आपिो असहज या कचंकतत महसूस िरते हैं। 

संभाचवत लाभ 

अभी के चलए इस अध्ययन में भाग लेन ेसे आपको सीधा कोई लाभ नहीं चमलेगा, चसवाय इसके चक आप अपन ेऑचस्टयोपोरोचसस जोचिम 

की चस्थचत के बारे में जान सकें गे। हालाांचक, इस अध्ययन के पररणाम हमें माचसक धमस बांद होने के बाद मचहलाओां में ऑचस्टयोपोरोचसस की 

समस्या को समिने में मदद करेंगे। 

लागत और आचथिक लाभ  

इस अध्ययन में भाग लेने का कोई िचस नहीं ह।ै भागीदारी पूरी तरह से स्वैचच्छक ह,ै और इसके चलए कोई भगुतान नहीं चदया जाएगा। इसी 

तरह, अध्ययन में भाग लेने वालों से कोई धनराचश नहीं ली जाएगी। 

गोपनीयता 

इस अध्ययन में प्राप्त जानकारी को पूरी तरह से गोपनीय रिा जाएगा। प्रत्येक प्रचतभागी को एक प्रचतभागी पहचान सांयया सौंपी जाएगी जो 

एकचत्रत चकए गए डेटा की सयत गोपनीयता बनाए रिने में मदद करेगी। अध्ययन के चनष्कर्षों को प्रसाररत करन ेके चलए चकसी भी ररपोटस में 

आपका नाम इस्तेमाल नहीं चकया जाएगा। 

अध्ययन से हटने की सहमचत 

अध्ययन में आपकी भागीदारी पूरी तरह से स्वैचच्छक होगी। आप चकसी भी समय अध्ययन के दौरान भाग लेने से समय मना कर सकते हैं| 

बाहर चनकलने या अध्ययन में भाग न लेने के चलए कोई जुरमाना नहीं होगी। 

संपकि  जानकारी 

अगर आपको अध्ययन से सांबांचधत कोई सवाल हो, तो आप मिुसे सांपकस  कर सकते हैं: 

डॉ. अकाांक्षा 
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प्रमिु अनुसांधानकतास, MPH 2023, AMCHSS, SCTIMST 

सांपकस  नांबर: 8295097052, ईमेल: akankshajangra27@gmail.com 

वैकचल्पक रूप से, आप हमारे सांस्थान के नैचतकता सचमचत के सदस्य सचचव से चनम्नचलचित पते पर सांपकस  कर सकते हैं: 

डॉ. श्रीचनवास जी 

सदस्य सचचव, सांस्थागत नैचतकता सचमचत, SCTIMST, चत्रवेंद्रम- 695011 

कायासलय: 04712524689 

ईमेल: iec.mem.sec@sctimst.ac.in 
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Annexure III 

Participation informed consent (English) 

 

INFORMED CONSENT 

 

I _______________________________________ have read the previous mentioned 

information or it has been read to me. I realize that the study will not cause any harm to 

me, and I have no direct benefits from participating in the study. Also, I understand that my 

identity/personal information will be kept confidential. 

By signing, I confirm my voluntary participation in this study. I agree to be contacted again 

if any missing information or further clarification is needed. I understand my right to 

withdraw from the interview at any time without any obligation.  

Signature of Participant:  ___________________________________ 

Thumb impression of participant (if unable to sign): 

Date:           /           / 

If the participant is unable to sign, a witness must sign below: 

A literate witness must sign (if possible, this person should be selected by the participant 

and should have no connection to the research team).  

I have witnessed the accurate reading of the consent form to the potential participant, and 

the individual has had the opportunity to ask questions. I confirm that the individual has 

given consent freely. 

Name of witness: ________________________________________ 

Signature of witness: _____________________________________                   Date:         /            

/ 

Statement by the researcher/person taking consent 

I confirm that the participant was given an opportunity to ask questions about the study, 

and all the questions asked by the participant have been answered correctly and to the best 

of my ability. I confirm that the individual has not been coerced into giving consent, and 

the consent has been given freely and voluntarily. 

Name of Researcher/person taking the consent_____________________________ 

Signature of Researcher /person taking the consent__________________________ 

Date:          /          / 

Place:  ______________________________________________________________ 
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Annexure IV 

Participation informed consent (Hindi) 

 

 

 

 

 
  सूतचि सहमति 

मै  _______________________________________ चपछली उकललकित जानिारी पढ चुकी ह ाँ या यह मझुे पढ़िर 

सुनाई गई ह।ै मझुे एहसास ह ैकि अध्ययन से मझु ेिोई नुिसान नहीं होगा, और अध्ययन में भाग लेने से मझुे िोई प्रत्यक्ष लाभ नहीं ह।ै साथ 

ही, मैं समझती ह  ंकि मेरी व्यकिगत पहचान  गोपनीय रिी जाएगी। 

हस्ताक्षर िरिे, मैं इस अध्ययन में अपनी स्वैकछछि भागीिारी िी पुकि िरती ह ।ं यकि आगे िोई जानिारी या स्पिीिरण िी आवश्यिता ह ै

तो मैं किर से संपिक  िरने िे कलए अनुमचत देती ह ।ं मैं चबना चकसी बाध्यता के चकसी भी समय इांटरव्यू से हटन ेके अपने अचधकार को समिती 

ह ाँ। 

प्रचतभागी के हस्ताक्षर: ___________________________________ 

प्रचतभागी के अांगूठे का चनशान (यचद हस्ताक्षर करन ेमें असमथस ह)ै: 

चदनाांक: / / 

यचद प्रचतभागी हस्ताक्षर करन ेमें असमथस ह,ै तो एक गवाह को नीचे हस्ताक्षर करना चाचहए: 

एक साक्षर गवाह को हस्ताक्षर करना चाचहए (यचद सांभव हो तो, इस व्यचि का चयन प्रचतभागी द्वारा चकया जाना चाचहए तथा उसका शोध 

टीम से कोई सांबांध नहीं होना चाचहए)। 

मैंन ेसांभाचवत प्रचतभागी को सहमचत पत्र को सही ढांग से पढते या सुनत ेहुए देिा ह,ै और व्यचि को प्रश्न पूछने का अवसर चमला ह।ै मैं पुचि 

करता/ करती ह ाँ चक व्यचि ने स्वतांत्र रूप से सहमचत दी ह।ै 

गवाह का नाम: ________________________________________ 

गवाह के हस्ताक्षर: _____________________________________                                 चदनाांक:      /      

/ 

शोधकताि/सहमचत लेने वाले व्यचि का कथन 

मैं पुचि करती ह ाँ चक प्रचतभागी को अध्ययन के बारे में प्रश्न पूछने का अवसर चदया गया था, और प्रचतभागी द्वारा पूछे गए सभी प्रश्नों का उत्तर 

सही ढांग से और मेरी सवोत्तम क्षमता के अनुसार चदया गया ह।ै मैं पुचि करती ह ाँ चक व्यचि को सहमचत देन ेके चलए मजबूर नहीं चकया गया ह,ै 

और सहमचत स्वतांत्र रूप से और स्वेच्छा से दी गई ह।ै 

शोधकतास/सहमचत लेन ेवाले व्यचि का नाम__________________ 

शोधकतास/सहमचत लेन ेवाले व्यचि के हस्ताक्षर_______________ 

चदनाांक:            /             / 

स्थान: ________________________________________________________________ 
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Annexure V 

 

Additional information sheet (English) 

What is Osteoporosis? 

Osteoporosis is a disease in which bones become weak. Osteoporotic bones are more likely 

to fracture (break), mostly at the wrists, hip and spine. 

Are women at greater risk of osteoporosis after menopause? Why? 

Yes, women are at greater risk of osteoporosis after menopause. Estrogen is a hormone that 

helps keep bones strong by balancing how quickly old bone breaks down and new bone 

forms. Throughout life, our bones go through a natural process of being built up and broken 

down. But when women stop having menstruation and their estrogen levels drop, bone 

breakdown starts to happen faster than bone building. Besides low estrogen, lower calcium 

absorption in the gut, more calcium loss in urine, and loss of other protective hormones 

also harm bone health. 

FOUR ESSENTIALS STRATEGIES TO REDUCE OSTEOPOROSIS AND 

FRACTURE RISK 

Your risk of osteoporosis and fragile bones depends on factors you can control, like 

exercise, nutrition, and smoking, and those you can’t, like family history, age at menopause, 

and certain illnesses. While Inherited traits influence bone strength, after age 65, lifestyle 

choices like staying active and eating well become crucial. Following four main strategies 

can help protect your bones and reduce fracture risk. 

Strategy 1- EXERCISE REGULARLY 

Exercise becomes very important during and after menopause to help keep bones and 

muscles strong. Strong muscles and good balance lower the chance of falls and fractures. 

Certain types of exercise, like weight-bearing and resistance exercises, are best for 

strengthening bones and muscles. While it’s hard to increase bone density as we age, these 

exercises can help. 

Aim to exercise 30–40 minutes, 3–4 times a week, with activities that fit your needs, 

especially if you have osteoporosis or are at a high risk of falling. 

Strategy 2- ENSURE A BALANCED DIET RICH IN BONE HEALTHY-NUTRIENTS 

A balanced diet that includes adequate calcium, vitamin D, protein, and other bone-healthy 

nutrients is an important ingredient for good bone health. Below is a list of the key nutrients 

which contribute to strong and healthy bones and muscles. 

Dairy: Milk, curd, and paneer. 

Leafy Greens: Methi (fenugreek leaves), spinach, and mustard greens. 

Sesame Seeds (Til): Use in winter. 

Ragi (Finger Millet) 

Egg Yolks: If consumed. 

Fish: If consumed, certain types like sardines and mackerel. 

Strategy 3- AVOID NEGATIVE LIFESTYLE HABITS AND MAINTAIN A HEALTHY 

WEIGHT 

Avoid Smoking and alcohol intake  

Maintaining a healthy weight 

Strategy 4- TALK TO YOUR DOCTOR: Get tested & treated if required 

If you are at risk of osteoporosis, then you will be recommended to a health care centre for 

further examination for the detection of osteoporosis.  

 

Source: endocrinesocietyindia.org 
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Annexure VI 

 

Additional information sheet (Hindi) 

 
अचतररि जानकारी 

ओचस्टयोपोरोचसस क्या है? 

ओचस्टयोपोरोचसस एक बीमारी ह ैचजसमें हड्चडयााँ कमजोर हो जाती हैं। ओचस्टयोपोरोचसस से प्रभाचवत हड्चडयााँ ज्यादा टूटने का ितरा रिती 

हैं, िासकर कलाई, चहप और रीढ की हड्डी में। 

क्या मचहलाओ ंको माचसक धमि बंद होने के बाद ओचस्टयोपोरोचसस होने का ज्यादा ितरा होता है? क्यों? 

जी हाां, मचहलाओां को माचसक धमस बांद होन ेके बाद ओचस्टयोपोरोचसस होन ेका ज्यादा ितरा होता ह।ै एस्रोजन एक हामोन ह ैजो हड्चडयों को 

मजबूत रिन ेमें मदद करता ह,ै यह सांतुलन बनाता ह ैचक पुरानी हड्डी चकतनी जल्दी घटती ह ैऔर नई हड्डी बनती ह ैऔर नई हड्चडयााँ 

चकतनी जल्दी बनती हैं। जीवन भर हमारी हड्चडयााँ, बनन ेऔर टूटने की प्रचरया से गुजरती हैं। लेचकन जब मचहलाओां को माचसक धमस बांद होता 

ह ैऔर उनका एस्रोजन स्तर कम हो जाता ह,ै तो हड्चडयााँ घटन ेकी प्रचरया चनमासण से तेज़ हो जाती ह।ै कम एस्रोजन के अलावा, आांत में 

कैचल्शयम का कम समावेश, पेशाब में अचधक कैचल्शयम की हाचन, और अन्य सुरक्षात्मक हामोन का नुकसान भी हड्चडयों की सेहत को 

नुकसान पहुाँचाता ह।ै 

ऑचस्टयोपोरोचसस और हड्डी टूटने के जोचिम को कम करने के चलए िार आवश्यक रणनीचतया ँ

ऑचस्टयोपोरोचसस और कमज़ोर हड्चडयों का आपका जोचिम उन कारकों पर चनभसर करता ह ैचजन्हें आप चनयांचत्रत कर सकते हैं (जैसे व्यायाम, 

पोर्षण और धमू्रपान) और चजन्हें आप चनयांचत्रत नहीं कर सकते (जैस ेपाररवाररक इचतहास, रजोचनवचृत्त की उम्र और कुछ बीमाररयााँ)। जबचक 

चवरासत के गुण हड्चडयों की मजबूती को प्रभाचवत करत ेहैं, 65 वर्षस की आयु के बाद, सचरय रहना और अच्छा िाना जैस ेजीवनशैली 

चवकल्प महत्वपूणस हो जाते हैं। चनम्नचलचित चार मयुय रणनीचतयााँ आपकी हड्चडयों की सुरक्षा करने और हड्डी टूटने के जोचिम को कम करन े

में मदद कर सकती हैं। 

रणनीचत 1- चनयचमत रूप से व्यायाम करें 

माचसक धमस के दौरान और उसके बाद हड्चडयों और माांसपेचशयों को मजबूत रिन ेमें मदद करने के चलए व्यायाम बहुत महत्वपूणस हो जाता ह।ै 

मजबूत माांसपेचशयाां और अच्छा सांतुलन चगरने और हड्डी टूटने की सांभावना को कम करता ह।ै कुछ प्रकार के व्यायाम, जैस ेवजन उठाने वाले 

और प्रचतरोध व्यायाम, हड्चडयों और माांसपेचशयों को मजबूत बनाने के चलए सबसे अच्छे हैं। हालााँचक उम्र बढन ेके साथ हड्चडयों का घनत्व 

बढाना मचुश्कल होता ह,ै लेचकन व्यायाम मदद कर सकते हैं। 

सप्ताह में 3-4 बार, 30-40 चमनट व्यायाम करने का लक्ष्य रिें, ऐसी गचतचवचधयों के साथ जो आपकी ज़रूरतों के चहसाब से हों, िासकर 

अगर आपको ऑचस्टयोपोरोचसस ह ैया चगरने का ज़्यादा जोचिम ह।ै 

रणनीचत 2- हड्चडयों के चलए स्वस्थ पोषक तत्वों से भरपूर संतुचलत आहार सुचनचित करें 

एक सांतुचलत आहार चजसमें पयासप्त कैचल्शयम, चवटाचमन डी, प्रोटीन और अन्य हड्चडयों के चलए स्वस्थ पोर्षक तत्व शाचमल हों, यह अच्छी 

हड्चडयों के स्वास््य के चलए एक महत्वपूणस घटक ह।ै नीचे उन प्रमिु पोर्षक तत्वों की सूची दी गई है जो मजबूत और स्वस्थ हड्चडयों और 

माांसपेचशयों में योगदान करते हैं। 

डेयरी: दधू, दही और पनीर। 

पते्तदार साग: मेथी (मेथी के पते्त), पालक और सरसों का साग। 

चतल: सचदसयों में उपयोग करें। 

रागी  

अांडे की जदी: अगर आप इसे िाते हैं। 

मछली: अगर आप साचडसन और मैकेरल जैसी कुछ िास तरह की मछचलयााँ िाते हैं। 

रणनीचत 3- अस्वस्थ जीवनशैली की आदतों से बिें और स्वस्थ वजन बनाए रिें 

धमू्रपान और शराब के सेवन से बचें 

स्वस्थ वजन बनाए रिें 

रणनीचत 4- अपने डॉक्टर से बात करें: यचद आवश्यक हो तो जाांच और इलाज करवाएां 
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यचद आपको ऑचस्टयोपोरोचसस का ितरा ह,ै तो चफर आपको हड्चडयों की कमजोरी (ऑचस्टयोपोरोचसस) की जाांच के चलए आगे के परीक्षण 

हतेु एक स्वास््य कें द्र पर भेजा जाएगा। 

स्रोत: endocrinesocietyindia.org 

Osteoporosis foundation 
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Annexure VII 

 

Structured interview schedule (English) 

Achutha Menon Centre for Health Science Studies,  

Sree Chitra Tirunal Institute for Medical Sciences & Technology,  

Trivandrum, Kerala, 695011 

All information obtained from this interview will remain confidential and will be used for 

research purposes only. Individual information will not be disclosed to anyone under any 

circumstances. 

Date: __ /___ /2025    

Time: ____am/__pm 

Contact no.  _____________           

Have your menstrual periods stopped for more than 12 months, 

and if so, was this due to natural causes (not as a result of surgical 

intervention such as hysterectomy or removal of both ovaries.)? 

(Continue only if the answer is yes) 

 Yes 

 No 

 

S.no Section 1- SURVEY INFORMATION 

1.1 What is the type of your residential 

area? 
 Rural 

 Urban 

1.2 Respondent id  

 

 

S.no Section 2- PERSONAL AND SOCIODEMOGRAPHIC INFORMATION 

2.1 What is your age?  

(in completed years as on 1, Jan, 

2025) 

        _________________ years 

2.2 Which religion you belong to?  Hindu  

 Muslim  

 Sikh 

 Christian  

 Others specify _____________  

 Prefer not to say 

2.3 Which Caste you belong to?  General 

 OBC 

 SC 

 ST 

2.4 What is the highest level of 

Education you have completed? 
 No formal schooling  

 Less than primary school  

 Primary school completed  

 High school completed 
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 Senior Secondary school 

completed  

 Degree/diploma/ITI completed  

 Postgraduate and above 

2.5 What is number of years of your 

formal education? 

_________________years 

2.6 Family type  Nuclear  

 Joint family/extended 

2.7 What is your current Marital 

Status?  

(Please enter the appropriate 

answer): If single, go to question 

no: ---2.10-- 

 Single  

 Married  

 Divorced  

 Separated  

 Widowed 

2.8 Do you have any children?  

If no, go to question no: ---2.9-- 
 Yes  

 No  

A How many children do you have? _____________ 

B What was your age at first 

pregnancy?  

_____________years 

C Have you ever breastfed a child?  Yes  

 No 

2.9 Have you ever had an abortion? 

(Spontaneous/MTP) 
 Yes 

 No 

if Yes, specify number 

_____________ 

2.10 Taking the past year, what is the 

monthly average earnings of the 

household? 

 

_________________________________ 

2.11 Do you have ration card?  

if no, go to question no: ---2.12-- 
 Yes  

 No 

A What is the colour of your ration 

card? 
 Blue 

 Green 

 Dark Pink 

 Dark green  

 Yellow 

2.12 What is your Mode of payment for 

healthcare expenses? 

(Please select all that apply) 

 PMJAY 

 ESI 

 ECHS 

 State Health insurance 

Specify______________________ 

 Private Health Insurance 

Specify______________________ 

 Self-payment 

 Others specify________________ 

____________________________ 

2.13 What is your current occupation? 

 
 Homemaker 

 Agricultural worker 

 Office worker 
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 Self-employed 

 Labourer 

 Retired 

 Other (please specify) 

______________ 

 

 

 

 

S.no Section 3 -Medical history information 

3.1 At what age did you experience your 

first menstrual period (menarche)? 

_____________years 

3.2 How many years have you been 

menstruating? 

_____________years 

3.3 At what age did you reach 

menopause (the end of your 

menstrual periods)? 

_____________years 

3.4 How many years have passed since 

you reached menopause? 

_____________years 

3.5 Do you have any of the following 

gynaecological conditions confirmed 

by a gynaecologist that may 

contribute to osteoporosis? (Please 

select all that apply) 

 Early menopause (before age 45) 

 Premature ovarian insufficiency 

 Menstrual irregularities 

 Polycystic ovary syndrome 

(PCOS) 

 Endometriosis  

3.6 Do you have any of the following 

medical condition confirmed by a 

physician.  

(Please select all that apply) 

 

 

 Hypertension 

 Diabetes (with/without 

complications) 

 Stroke 

 Congestive heart failure 

 myocardial infarction  

 Depression and Anxiety 

 Chronic lung disease  

 Gastrointestinal Disorders 

 Chronic Liver Diseases 

 Chronic Kidney Disease 

 Cancer 

 Rheumatoid Arthritis  

 Hypothyroid 

 Hyperthyroid 

 Systemic lupus erythematosus 

 Other (please specify) ________ 

___________________________ 

3.7 Could you provide a list of all the 

medications you are currently taking, 
 _______________________ 

 _______________________ 
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including their dosages and 

frequency of use?  

 

 

 

 

 

 

 

 _______________________ 

 _______________________ 

 _______________________ 

 _______________________ 

 _______________________ 

 _______________________ 

3.8 Are you currently using estrogen 

therapy? 

*(ET) is a medical treatment that 

involves the administration of 

estrogen hormones to alleviate 

symptoms associated with hormonal 

imbalances, particularly during 

menopause 

 

 Yes 

 No 

3.9 Are you taking any dietary 

supplements.  

 

 Calcium 

 Vit. D 

 Others (please specify) _______ 

___________________________ 

3.10 Have you ever taken contraceptive 

pills as a method of family planning? 

If no, please go to question no: ---

3.11-- 

 Yes 

 No 

 

A If you have previously taken 

contraceptive pills as a method of 

family planning, please provide the 

following details 

 Start year of use ____________ 

 End year of use _____________ 

 Duration of Use _____________ 

3.11 Have any of your close family 

members (like your mother, father, 

brother, or sister) experienced weak 

bones, fractures from small falls, or 

have been told by a doctor that they 

have a condition that makes their 

bones fragile? 

 Yes 

 No 

 Don’t know 

3.12 Have you experienced any 

unintentional weight loss of >5 kg in 

the previous year?  

 Yes 

 No 

 Don’t know 

3.13 History of fractures 

For each type (wrist, rib, hip) of non-

traumatic fractures after the age of 

45 years 

 No 

 If yes, specify 

______________ 

______________ 

______________ 

3.14 How much difficulty in walking 

from one room to another at the 

same level 

 Some 

 Much 

 Unable to 
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3.15 Do you feel less active as compared 

to most women of your age 
 Yes 

 No 

 

S.no Section 4 -Lifestyle factors 

4.1 Tobacco products 

4.1.

1 

Do you currently smoke any tobacco 

products, such as bidis, cigarettes, cigars or 

pipes, hookah or any other local tobacco 

products? 

 Yes  

 No  

If, no go to (4.1.6) 

4.1.

2 

How old were you when you first started 

smoking?  
 Age (__________years) 

 Don’t know 

4.1.

3 

On average, how many of the following 

products do you smoke each day/week?  

(IF LESS THAN DAILY, RECORD 

WEEKLY) 

 

Products Dail

y 

Weekl

y 

Cigarettes   

Bidi   

Pipes full of 

tobacco 

  

Cigars, cheroots, 

cigarillos 

  

Shisha sessions   

Other 

Specify: 

  

 

4.1.

4 

Do you currently use any smokeless tobacco 

products such as [snuff, chewing tobacco, 

tuibu, gutka, betel, Pan masala]? 

 Yes  

 No 

4.1.

5 

On average, how many times a day/week do 

you use? (IF LESS THAN DAILY, 

RECORD WEEKLY) 

 

Products Dail

y 

Weekl

y 

Tobacco Snuff, by 

mouth 

  

Snuff, by nose   

Chewing tobacco   

Betel, quid with 

tobacco 

  

Other 

Specify: 

  

 

4.1.

6 

During the past 30 days, did someone smoke 

in your home or closed areas in your 

workplace? 

 Yes  

 No 

4.2 Alcohol Consumption 

4.2.

1 

Have you ever consumed any alcohol such 

as beer, wine, whisky spirits or locally 

prepared alcohol? If, no 4.3 

 Yes  

 No 

4.2.

2 

Have you consumed any alcohol within the 

past 12 months? If yes, go to 4.2.3 
 Yes  

 No 

4.2.

3 

During the past 12 months, how frequently 

have you had at least one standard alcoholic 

drink? 

 Daily  

 5-6 days per week  

 3-4 days per week  

 1-2 days per week  
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 1-3 days per month  

 Less than once a month 

4.2.

4 

During the past 30 days, when you drank 

alcohol, how many standard drinks on 

average did you have during one drinking 

occasion? 

 ________(number) 

 Don’t know 

4.3 Do you consume the following beverages?  

A Coffee  Never 

 Occasionally (1-2 times a 

week) 

 Regularly (3-6 times a week) 

 Daily 

___________________ 

B Tea  Never 

 Occasionally (1-2 times a 

week) 

 Regularly (3-6 times a week) 

 Daily 

___________________ 

C Caffeinated drinks 

(Energy Drinks, Soft Drinks-e.g. - Coca-

Cola, Pepsi) 

 Never 

 Occasionally (1-2 times a 

week) 

 Regularly (3-6 times a week) 

 Daily 

___________________ 

D Carbonated drinks 

 
 Never 

 Occasionally (1-2 times a 

week) 

 Regularly (3-6 times a week) 

 Daily 

___________________ 

4.4 Sun exposure 

Number of hours an individual spends in the 

sun daily 

 ___________/day 

 

 

4.5 Physical Activity 

Please think about the activities you do at work, as part of your house and yard 

work, to get from place to place, and in your spare time for recreation, exercise or 

sport. How often do you engage in physical activities such as walking, yoga, or 

exercise? 

4.5.

1 

Think about all the vigorous activities that you did in the last 7 days. Vigorous 

physical activities refer to activities that take hard physical effort and make you 

breathe much harder than normal. Think only about those physical activities that 

you did for at least 10 minutes at a time. 

A During the last 7 days, on how many days 

did you do vigorous physical activities like 
 _____ days per week 
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heavy lifting, digging, aerobics, or fast 

bicycling? 

If no vigorous physical activities -Skip to 

question 4.5.2 

 No vigorous physical 

activities 

B How much time did you usually spend 

doing vigorous physical activities on one of 

those days? 

 _____ hours/day 

 _____ minutes/day 

 Don’t know/Not sure 

4.5.

2 

Think about all the moderate activities that you did in the last 7 days. Moderate 

activities refer to activities that take moderate physical effort and make you breathe 

somewhat harder than normal. Think only about those physical activities that you 

did for at least 10 minutes at a time. 

A During the last 7 days, on how many days 

did you do moderate physical activities like 

carrying light loads, bicycling at a regular 

pace, or doubles tennis? Do not include 

walking. 

If no moderate physical activities -Skip to 

question 4.5.3 

 _____ days/week 

 No moderate physical 

activities 

B How much time did you usually spend 

doing moderate physical activities on one of 

those days? 

 _____ hours/day 

 _____ minutes/day 

 Don’t know/Not sure 

4.5.

3 

Think about the time you spent walking in the last 7 days. This includes at work and 

at home, walking to travel from place to place, and any other walking that you have 

done solely for recreation, sport, exercise, or leisure. 

A During the last 7 days, on how many days 

did you walk for at least 10 minutes at a 

time?  

If no moderate physical activities -Skip to 

question 4.5.4 

 _____ days per week 

 No walking 

B How much time did you usually spend 

walking on one of those days?  
 _____ hours/day 

 _____ minutes/day 

 Don’t know/Not sure 

4.5.

4 

The last question is about the time you spent sitting on weekdays during the last 7 

days. Include time spent at work, at home, while doing course work and during 

leisure time. This may include time spent sitting at a desk, visiting friends, reading, 

or sitting or lying down to watch television. 

A During the last 7 days, how much time did 

you spend sitting on a week day?  
 _____ hours/day 

 _____ minutes/day 

 Don’t know/Not sure 

 

 

4.6 Diet 

4.6.1 What is your diet pattern?  Eats plant-based foods like 

vegetables, fruits, grains, and 

legumes  

 Eats plant-based foods and 

also consumes dairy products, 
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but does not eat meat, fish, or 

eggs.  

 Eats plant-based diet and eats 

eggs but avoids meat, fish, and 

dairy products.  

 Eats plant-based foods, eggs, 

and dairy products, but does 

not eat meat or fish.  

 Eats meat, fish, and poultry, 

along with other foods like 

vegetables and grains.  

 Eats fish and seafood, along 

with other plant-based foods, 

but does not eat meat or 

poultry 

  Eats plant-based foods but 

occasionally includes meat, 

fish, or poultry in their meals 

4.6.2 Dietary intake of at least 100 Grams 

(gms) of milk/dairy products OR at 

least 100 gms fish or 1 egg with yolk 

for four or more days in the last seven 

days. 

 Yes 

 No 

4.6.3 Dietary Salt 

The following questions are on adding salt to the food right before you eat it, on 

how food is prepared in your home, on eating processed foods that are high in 

salt such as pickles, chutneys, and questions on controlling your salt intake. 

A How often do you add salt or a salty 

sauce such as soya sauce to your food 

right before you eat it or as you are 

eating it? 

 Always  

 Often 

 Sometimes  

 Rarely  

 Never  

 Don't know 

B How often do you eat processed food 

high in salt? By processed food high in 

salt, I mean foods that have been 

altered from their natural state, such as 

packaged salty snacks, canned salty 

food, salty food prepared at a fast-food 

restaurant, pickles, chutneys 

 Always  

 Often 

 Sometimes  

 Rarely  

 Never  

 Don't know 

C How much salt or salty sauce do you 

think you consume? 
 Far too much  

 Too much  

 Just the right amount   

 Too little  

 Far too little  

 Don't know 
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4.6.4 24-Hour Dietary Recall Assessment tool 

S.no Date Tim

e 

Food item  Quantity in 

local 

terms* 

Quantity in 

measurable 

terms  

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

Quantity in local term 

1 katori-250 ml (curd), 1 katori-200 gm (lentils, dry beans, all daals, rice etc.), 1 

chammach- 4 gm, 1 glass- 240 ml, 1 karchi- 15 ml 

 

S.no Section 5- Anthropometric Measurements (by Investigator) 

5.1 Weight  

Standing upright in the center of the scale, barefoot/light clothing 

______ 

kg 

5.2 Height 

Standing upright, feet together, heels, buttocks, shoulders touching 

wall 

_____ cm 

5.3 Waist circumference 

Standing upright, exhale normally, tape at midpoint between rib & 

hip 

_____ cm 

5.4 Hip circumference 

Standing upright, tape around the widest part of the hips/buttocks 

_____ cm 

5.5 Hand grip strength (Both hands) 

Seated, elbow flexed at 90°, forearm neutral, squeeze dynamometer 

(L)____ 

kg 

(R)____ 

kg 

5.6 Walking Speed 

Time to walk 15 feet at normal speed (faster of two readings) 

_____ sec 
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Annexure VIII 

 

Structured interview schedule (Hindi) 

 

राजस्थान के उदयपुर जजले में मासिक धमम बंद होने के बाद मजिलाओ ंमें ऑस्टियोपोरोजिि 

जोस्टिम के प्रिार का अनुमान 

अचु्यता मेनन िेंटर फॉर िेल्थ िाइंि िडीज,  

श्री जित्रा जतरुनल इंिीटू्यट फॉर मेजडकल िाइंिेज एंड टेक्नोलॉजी, जत्रवेंद्रम, केरल, 

695011 

इस इंटरवू्य से प्राप्त सभी जानकारी गोपनीय रहेगी और इसका उपयोग केवल शोध उदे्दश्ोों के ललए लकया 

जाएगा। लकसी भी पररस्थिलि में व्यस्थिगि जानकारी लकसी को नही ों बिाई जाएगी। 

लिनाोंक: __ /___ /2025 

समय: ____सुबह/__शाम 

सोंपकक  नोंबर। _____________ 

क्या आपका मालसक धमक 12 महीने से अलधक समय से बोंि है, और यलि हाों, िो 

क्या यह प्राकृलिक कारणोों से हुआ (न लक बचे्चदानी या िोनोों अोंडाशयोों को 

लनकालने जैसे ऑपरेशन की वजह से हुआ)? 

(यलि उत्तर हाों हो िो ही आगे बढें ) 

 हााँ 

 नही ों 

 

क्र.सों. अनुभाग 1- िवेक्षण जानकारी 

1.1 आपका आवासीय के्षत्र लकस प्रकार का है?  ग्रामीण 

 शहरी 

1.2 उत्तरिािा आईडी  

 

 

क्र.सों. अनुभाग 2- व्यस्टिगत और िामाजजक जनिांस्टिकीय जानकारी 

2.1 आपकी आयु क्या है?  

( 1 जनवरी, 2025 िक पूणक वर्षों में) 

_________________ साल 

2.2 आप लकस धमक से सम्बोंलधि हैं?  लहन्िू 

 मुसलमान 

 लसख 

 ईसाई 

 अन्य (लनलिकष्ट करें  _____________ 

 कहना नही ंचाहते 

2.3 आप लकस जालि से हैं?  सामान्य 

 अन्य लपछडा वगक 

 अनुसूलिि जालि 
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 अनुसूलिि जनजालि 

2.4 आपने अब िक कौन सी उच्चिम लशक्षा पूरी 

की है? 

 कोई औपिाररक सू्कली लशक्षा नही ों 

 प्राथलमक लवद्यालय से कम 

 प्राथलमक लवद्यालय पूरा हुआ 

 हाई सू्कल पूरा हुआ 

 सीलनयर सेकें डरी सू्कल पूरा हुआ 

 लडग्री/लडप्लोमा/आईटीआई पूणक 

 स्नािकोत्तर और उससे ऊपर 

2.5 आपकी औपिाररक लशक्षा लकिने वर्षों की है? _________________साल 

2.6 पररवार का प्रकार  एकल पररवार  

 सोंयुि पररवार/लवस्ताररि 

2.7 आपकी विकमान वैवालहक स्थिलि क्या है?  

(कृपया उलिि उत्तर िजक करें ): यलि 

अलववालहि हैं, िो प्रश्न सोंख्या 2.10 पर जाएों  

 अवववावहत 

 लववालहि 

 िलाकशुिा 

 अलग हुये 

 लवधवा 

2.8 क्या आपके कोई बचे्च हैं?  

यलि नही ों, िो प्रश्न सोंख्या 2.9 पर जाएाँ :  

 हााँ 

 नही ों 

ए आपके लकिने बचे्च हैं? _____________ 

बी पहली गभाकविा के समय आपकी उम्र क्या 

थी? 

_____________साल 

सी क्या आपने कभी स्तनपान कराया है?  हााँ 

नही ों 

2.9 क्या आपको कभी गभकपाि हुआ है?  

(स्वाभाववक गभभपात/एमटीपी) 

 हााँ 

 नही ों  

, यलि हाों, िो सोंख्या बिाएों   

_____________ 

2.10 लपछले वर्षक को ध्यान में रखिे हुए, पररवार की 

मालसक औसि आय क्या है? 

 

__________________________________ 

2.11 क्या आपके पास राशन काडक है?  

यलि नही ों, िो प्रश्न सोंख्या 2.12 पर जाएों :  

 हााँ 

 नही ों 

ए आपके राशन काडक का रोंग क्या है?  नीला 

 हरा 

 गहरा गुलाबी 

 गहरा हरा 

 पीला 

2.12 स्वास्थ्य िेखभाल व्यय के ललए भुगिान का 

आपका िरीका क्या है? 

(जो भी लागू होिे हैं, उन सभी को िुनें) 

 पीएमजेएवाई 

 ईएसआई 

 ईसीएिएस 

 राज्य स्वास्थ्य बीमा  

लनलिकष्ट करें ______________________ 

 लनजी स्वास्थ्य बीमा  

लनलिकष्ट करें ______________________ 

 आत्म भुगिान 

 अन्य (लनलिकष्ट करें   

________________ 

____________________________ 
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2.13 आपका विकमान व्यवसाय क्या है? 

 

 गृहणी 

 कृलर्ष कायककिाक 

 कायाकलय कायककिाक 

 स्व-रोजगार  

 मज़िूर 

 सेवालनवृत्त 

 अन्य (कृपया लनलिकष्ट करें ) 

______________ 

 

 

 

 

क्र.सों. धारा 3 - जिजकत्सा इजतिाि की जानकारी 

3.1 आपको पहली बार मालसक धमक (मेनािे) लकस 

उम्र में हुआ था? 

_____________साल 

3.2 आपको वकतने वर्षों तक मावसक धमभ हुआ? _____________साल 

3.3 आपकी मावसक धमभ की अववध कब खत्म हुई थी? _____________साल 

3.4 आपका मावसक धमभ बंद हुए वकतने साल हो गए हैं? _____________साल 

3.5 क्या आपको लनम्नललस्थखि में से कोई भी स्त्री रोग 

सोंबोंधी स्थिलि है लजसकी पुलष्ट स्त्री रोग लवशेर्षज्ञ 

द्वारा की गई है और जो ऑस्थियोपोरोलसस में 

योगिान िे सकिी है? (कृपया सभी लागू होने 

वाले का ियन करें ) 

 शीघ्र रजोलनवृलत्त (45 वर्षक की आयु 

से पहले) 

 अंडाशय की अपयाभप्तता  

 मालसक धमक सोंबोंधी अलनयलमििाएों  

 पॉलीलसस्थिक ओवरी लसोंडर ोम 

(पीसीओएस) 

 एंडोमेवटि योवसस 

3.6 क्या आपको लनम्नललस्थखि में से कोई ऐसी रोग की 

स्थिवत है लजसकी पुलष्ट लकसी लिलकत्सक द्वारा की 

गई हो? 

(जो भी लागू होिे हैं, उन सभी को िुनें) 

 

 

 उच्च रििाप 

 मधुमेह (जलटलिाओों के साथ/लबना) 

 स्ट्ि ोक 

 हृदय संबंधी लवफलिा 

 वदल का दौरा 

 अवसाि और लिोंिा 

 पुरानी फेफडोों की बीमारी 

 पाचन तंत्र की समस्याएं 

 पुरानी वजगर की बीमाररयां 

 पुरानी वकडनी की बीमारी 

 कैं सर 

 रूमेटाइड गलिया 

 हाइपोथायरॉइड 

 हाइपरथायरॉइड 

 वससे्ट्वमक लू्यपस एररथेमेटोसस 

 अन्य (कृपया लनलिकष्ट करें ) ________ 

___________________________ 

3.7 क्या आप उन सभी िवाओों की सूिी िे सकिे हैं 

जो आप विकमान में ले रहे हैं, लजसमें उनकी 

 _______________________ 

 _______________________ 

 _______________________ 
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खुराक और वकतनी बार उपयोग होता है शावमल 

करें? 

 

 

 

 

 

 

 

 _______________________ 

 _______________________ 

 _______________________ 

 _______________________ 

 _______________________ 

3.8 क्या आप विकमान में एिर ोजन थेरेपी का उपयोग 

कर रहे हैं?  
*(ET) एक लिलकत्सा उपिार है लजसमें हामोनल असोंिुलन से जुडे 

लक्षणोों को कम करने के ललए एिर ोजन हामोन का प्रशासन 

शालमल है, लवशेर्ष रूप से रजोलनवृलत्त के िौरान 

 

 हााँ 

 नही ों 

3.9 क्या आप कोई आहार सप्लीमेंट ले रहे हैं?  कैस्थशशयम 

 लवटालमन डी 

 अन्य, कृपया लनलिकष्ट करें ) _______ 

___________________________ 

3.10 क्या आपने कभी पररवार लनयोजन के िरीके के 

रूप में गभकलनरोधक गोललयााँ ली हैं?  

यलि नही ों, िो कृपया प्रश्न सोंख्या 3.11 पर जाएाँ  : 

 हााँ 

 नही ों 

 

ए यलि आपने पहले भी पररवार लनयोजन के िरीके 

के रूप में गभकलनरोधक गोललयााँ ली हैं, िो कृपया 

लनम्नललस्थखि लववरण प्रिान करें  

 उपयोग का प्रारों लभक वर्षक 

____________ 

 उपयोग का अोंलिम वर्षक 

_____________ 

 उपयोग की अवलध _____________ 

3.11 क्या आपके वनकट संबंधी (जैसे आपकी मााँ, 

वपता, भाई या बहन) को कभी कमजोर हवियो,ं 

हल्की चोट से फै्रक्चर, या डॉक्टर द्वारा यह 

बताया गया है वक उनकी हवियााँ नाजुक हैं? 

 हााँ 

 नही ों 

 पिा नही ों 

3.12 क्या आपने लपछले वर्षक अनजाने में 5 लकलोग्राम 

से अलधक वजन कम होने का अनुभव लकया है? 

 हााँ 

 नही ों 

 पिा नही ों 

3.13 फै्रक्चर का इलिहास  
45 वर्षक की आयु के बाि प्रते्यक प्रकार (कलाई, पसली, कूले्ह) के 

गैर-आघािजन्य फै्रक्चर के ललए 

 नही ों 

 यलि हाों, िो बिाएों   

_____________ 

______________ 

______________ 

3.14 एक ही स्तर पर एक कमरे से िूसरे कमरे िक 

िलने में लकिनी कलिनाई होिी है 

 कुछ 

 अलधकिा 

 करने में असमथक 

3.15 क्या आप अपनी उम्र की अलधकाोंश मलहलाओों 

की िुलना में कम सलक्रय महसूस करिी हैं? 

 हााँ 

 नही ों 

 

क्र.सों. धारा 4 - जीवनशैली कारक 

4.1 तम्बाकू उत्पाद 
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4.1.1 क्या आप विकमान में कोई िम्बाकू उत्पाि, जैसे बीडी, 

लसगरेट, लसगार या पाइप, हुक्का या कोई अन्य 

िानीय िम्बाकू उत्पाि पीिे हैं? 

 हााँ 

 नही ों  

, अगर नही ंतो प्रश्न नंबर (4.1.6) पर 

जाएं  

4.1.2 आप लकिने साल के थे जब आपने पहली बार 

धूम्रपान करना शुरू लकया था? 

 उम्र (___________साल) 

 पिा नही ों 

4.1.3 औसिन, आप लनम्नललस्थखि में से लकिने उत्पािोों का 

सेवन प्रलिलिन/सप्ताह करिे हैं?  

(यलि प्रलिलिन से कम है, िो साप्तालहक ररकॉडक करें ) 

 

उत्पािोों िैलनक साप्तालहक 

लसगरेट   

बीडी   

िम्बाकू से भरे पाइप   

लसगार, लसगारूि, 

लसगाररलोस 

  

शीशा सत्र   

अन्य 

लनलिकष्ट करें : 

  

 

4.1.4 क्या आप विकमान में लकसी धूम्ररलहि िम्बाकू उत्पाि 

जैसे [नसवार, िबाने वाला िम्बाकू, िुईबू, गुटका, 

पान, पान मसाला] का उपयोग करिे हैं? 

 हााँ 

 नही ों 

4.1.5 औसिन, आप लिन/सप्ताह में लकिनी बार इसका 

उपयोग करिे हैं?  

(यलि प्रलिलिन से कम है, िो साप्तालहक ररकॉडक करें ) 

 

उत्पािोों िैलनक साप्तालहक 

िम्बाकू सूोंघना, मुोंह 

से 

  

नाक से सूोंघना   

िबाने वाला िोंबाकू   

पान, िम्बाकू के 

साथ लिड 

  

अन्य 

लनलिकष्ट करें : 

  

 

4.1.6 लपछले 30 लिनोों के िौरान क्या लकसी ने आपके घर 

या ऑलफस में कोई बोंि के्षत्र में वकसी ने धूम्रपान वकया? 

 हााँ 

 नही ों 

4.2 शराब का िेवन 

4.2.1 क्या आपने कभी कोई शराब जैसे बीयर, वाइन, 

स्थिस्की स्थिररट या िानीय रूप से िैयार शराब का 

सेवन लकया है? अगर नही ंतो प्रश्न नंबर (4.3) पर जाएं  

 हााँ 

 नही ों 

4.2.2 क्या आपने लपछले 12 महीनोों में शराब का सेवन 

लकया है? यलि हााँ, िो प्रश्न नंबर 4.2.3 पर जाएाँ  

 हााँ 

 नही ों 

4.2.3 लपछले 12 महीनोों के िौरान, आपने लकिनी बार कम 

से कम एक बार मानक मलिरापान लकया है? 

 िैलनक 

 प्रलि सप्ताह 5-6 लिन 

 प्रलि सप्ताह 3-4 लिन 

 प्रलि सप्ताह 1-2 लिन 

 प्रलि माह 1-3 लिन 

 महीने में एक बार से भी कम 

4.2.4 लपछले 30 लिनोों के िौरान, जब भी आपने शराब पी, 

िो एक बार में आपने औसिन लकिने मानक पेय 

लपए? 

 ________( नंबर) 

 पिा नही ों 

4.3 क्या आप लनम्नललस्थखि पेय पिाथों का सेवन करिे हैं? 

ए कॉफी  कभी नही ों 
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 कभी-कभी (सप्ताह में 1-2 बार) 

 लनयलमि रूप से (सप्ताह में 3-6 

बार) 

 िैलनक ___________________ 

बी िाय  कभी नही ों 

 कभी-कभी (सप्ताह में 1-2 बार) 

 लनयलमि रूप से (सप्ताह में 3-6 

बार) 

 िैलनक ___________________ 

सी कैफीनयुि पेय 

(ऊजाक पेय, ठंडा - जैसे - कोका-कोला, पेप्सी) 

 कभी नही ों 

 कभी-कभी (सप्ताह में 1-2 बार) 

 लनयलमि रूप से (सप्ताह में 3-6 

बार) 

 िैलनक ___________________ 

डी काबोनेटेड पेय 

 

 कभी नही ों 

 कभी-कभी (सप्ताह में 1-2 बार) 

 लनयलमि रूप से (सप्ताह में 3-6 

बार) 

 िैलनक ___________________ 

4.4 सूयक के सोंपकक  में  
एक व्यस्थि द्वारा प्रलिलिन धूप में लबिाए जाने वाले घोंटोों की सोंख्या 

 ___________/लिन 

 

 

4.5 शारीररक गजतजवजध 
कृपया उन गलिलवलधयोों के बारे में सोिें जो आप काम पर, घर और याडक के काम के लहसे्स के रूप में, एक जगह से िूसरी जगह जाने के 

ललए, और अपने खाली समय में मनोरोंजन, व्यायाम या खेल के ललए करिे हैं। आप लकिनी बार शारीररक गलिलवलधयोों जैसे लक टहलना, योग 

या व्यायाम करिे हैं? 

4.5.1 लपछले 7 लिनोों में आपने जो भी जोरिार गलिलवलधयााँ की हैं, उनके बारे में सोिें। जोरिार शारीररक गलिलवलधयााँ उन गलिलवलधयोों को सोंिलभकि 

करिी हैं लजनमें किोर शारीररक प्रयास की आवश्किा होिी है और आपको सामान्य से कही ों ज़्यािा सााँस लेने में कलिनाई होिी है। 

केवल उन शारीररक गलिलवलधयोों के बारे में सोिें लजन्हें आपने एक बार में कम से कम 10 लमनट िक लकया था। 

ए लपछले 7 लिनोों में, आपने लकिने लिन भारी वजन 

उिाना, खुिाई करना, एरोलबक्स या िेज़ साइलकल 

िलाना जैसी जोरिार शारीररक गलिलवलधयााँ की ों?  
अगर कोई जोरिार शारीररक गलिलवलध नही ों की - प्रश्न 4.5..2 पर जाएाँ  

 प्रलि सप्ताह _____ लिन 

 कोई भी ज़ोरिार शारीररक 

गलिलवलध नही ंकरी 

बी आप आमिौर पर उन लिनोों में से लकसी एक लिन में 

लकिना समय जोरिार शारीररक गलिलवलधयोों में 

लबिािे थे? 

 _____ घोंटे/लिन 

 _____ लमनट/लिन 

 पिा नही ों/लनलिि नही ों 

4.5.2 लपछले 7 लिनोों में आपने जो भी मध्यम गलिलवलधयााँ की हैं, उनके बारे में सोिें। मध्यम गलिलवलधयााँ उन गलिलवलधयोों को सोंिलभकि करिी हैं 

लजनमें मध्यम शारीररक प्रयास की आवश्किा होिी है और आपको सामान्य से कुछ ज़्यािा ही सााँस लेने में कलिनाई होिी है। केवल उन 

शारीररक गलिलवलधयोों के बारे में सोिें लजन्हें आपने एक बार में कम से कम 10 लमनट िक लकया हो। 

ए लपछले 7 लिनोों में, आपने लकिने लिन मध्यम शारीररक 

गलिलवलधयााँ की ों जैसे हल्का भार उिाना, लनयलमि गलि 

से साइलकल िलाना, या डबल्स टेलनस? इसमें पैिल 

िलना शालमल नही ों है।  
यलि कोई मध्यम शारीररक गलिलवलध नही ों की गई है - प्रश्न 4.5.3 पर जाएाँ  

 _____ लिन/सप्ताह 

 कोई मध्यम शारीररक गलिलवलध न 

करें  

बी आप आमिौर पर उन लिनोों में से लकसी एक लिन 

मध्यम शारीररक गलिलवलधयोों में लकिना समय व्यिीि 

करिे थे? 

 _____ घोंटे/लिन 

 _____ लमनट/लिन 

 पिा नही ों/लनलिि नही ों 



 
102 

 

4.5.3 लपछले 7 लिनोों में आपने पैिल िलने में जो समय लबिाया है, उसके बारे में सोिें। इसमें काम और घर पर, एक जगह से िूसरी जगह जाने 

के ललए पैिल िलना और कोई भी अन्य पैिल िलना शालमल है जो आपने केवल मनोरोंजन, खेल, व्यायाम या अवकाश के ललए लकया है। 

ए लपछले 7 लिनोों में, आपने लकिने लिनोों में कम से कम 

10 लमनट िक पैिल चले?  
यलि कोई मध्यम शारीररक गलिलवलध नही ों की - प्रश्न 4.5.4 पर जाएाँ  

 प्रलि सप्ताह _____ लिन 

 पैिल नही ंचले 

बी आप आमिौर पर उन लिनोों में से लकसी एक लिन 

पैिल िलने में लकिना समय लबिािे थे? 

 _____ घोंटे/लिन 

 _____ लमनट/लिन 

 पिा नही ों/लनलिि नही ों 

4.5.4 आस्थखरी सवाल लपछले 7 लिनोों में सप्ताह के लिनोों में आपके द्वारा बैिे-बैिे लबिाए गए समय के बारे में है। काम पर, घर पर, कोसक वकक  

करिे समय और फुसकि के समय में लबिाए गए समय को शालमल करें। इसमें डेस्क पर बैिकर, िोस्तोों से लमलने, पढ़ने, या बैिकर या 

लेटकर टीवी िेखने में लबिाया गया समय शालमल हो सकिा है। 

ए लपछले 7 लिनोों के िौरान, आपने सप्ताह के लकसी भी 

लिन बैिे हुए लकिना समय लबिाया? 

 _____ घोंटे/लिन 

 _____ लमनट/लिन 

 पिा नही ों/लनलिि नही ों 

 

 

4.6 आिार 

4.6.1 आपका आहार पैटनक क्या है?  शाकाहारी खाद्य पदाथभ जैसे सस्थियााँ, 

फल, अनाज, और दालें खाते हैं। 

 शाकाहारी आहार और डेयरी उत्पाद 

खाते हैं, मांस, मछली या अंडे नही ं

खाते। 

 शाकाहारी आहार और अंडे खाते हैं, 

मांस, मछली और डेयरी से बचते हैं। 

 शाकाहारी आहार, अंडे और डेयरी खाते 

हैं, मांस या मछली नही ंखाते। 

 मांस, मछली और मुगी खाते हैं, साथ ही 

सस्थियााँ और अनाज भी। 

 मछली और समुद्री भोजन खाते हैं, मांस 

या मुगी नही ंखाते। 

 शाकाहारी खाद्य पदाथभ खाते हैं, लेवकन 

कभी-कभी मांस, मछली या मुगी खाते 

हैं। 

4.6.2 क्या आपने लपछले साि लिनोों में िार या अलधक 

लिनोों िक कम से कम 100 ग्राम िूध/डेयरी 

उत्पािोों का सेवन या कम से कम 100 ग्राम 

मछली या एक अोंडे की जिी का सेवन वकया है? 

 हााँ 

 नही ों 

4.6.3 भोजन  
भोजन में नमक डालने के बारे में हैं, भोजन करने से िीक पहले, आपके घर में भोजन कैसे िैयार लकया जािा है, अिार, िटनी जैसे 

ज़्यादा नमक वाले प्रसोंसृ्कि खाद्य पिाथक खाने के बारे में, िथा नमक के सेवन को लनयोंलत्रि करने के बारे में हैं। 

ए आप लकिनी बार भोजन करने से िीक पहले 

या खािे समय उसमें नमक या सोया सॉस जैसी 

नमकीन िटनी डालिे हैं? 

 हर समय 

 अक्सर 

 कभी-कभी 

 बहुत कम  

 कभी नही ों 

 पिा नही ों 

बी आप लकिनी बार नमक से भरपूर प्रोसेस्ड 

खाना खािे हैं? नमक से भरपूर प्रोसेस्ड खाने से 

 हर समय 

 अक्सर 
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मेरा मिलब है लक ऐसे खाद्य पिाथक लजनकी 

प्राकृलिक अविा बिल िी गई है, जैसे पैकेज्ड 

नमकीन सै्नक्स, लडब्बाबोंि नमकीन खाना, 

फाि-फूड रेिोरेंट में िैयार लकया गया 

नमकीन खाना, अिार, िटनी 

 कभी-कभी 

 बहुत कम  

 कभी नही ों 

 पिा नही ों 

सी आपको क्या लगिा है लक आप लकिना नमक 

या नमकीन सॉस खािे हैं? 

 बहुि ही ज्यािा 

 बहुि ज्यािा 

 लबलु्कल सही मात्रा 

 बहुि कम 

 बहुि ही कम 

 पिा नही ों 

 

 

4.6.4 24-घोंटे आहार स्मरण मूल्ाोंकन उपकरण 

क्र.िं

. 

तारीि िमय िाद्य िामग्री स्थानीय 

शब्ो ंमें 

मात्रा* 

मापन योग्य मात्रा 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

िानीय शब्ोों में मात्रा 

1 कटोरी-250 लमली (िही), 1 कटोरी-200 ग्राम (िाल, सूखी फललयाों, सभी िालें, िावल आलि), 1 िमच्च- 4 

ग्राम, 1 लगलास- 240 लमली, 1 करछी- 15 लमली 

 

क्र.सों. अनुभाग 5- मानवशास्त्रीय माप (अने्वषक द्वारा) 

5.1 वजन  
मापने वाले पैमाने के बीि में सीधे खडे होकर, नोंगे पैर/हले्क कपडे पहने हुए 

______ 

लकलोग्राम 

5 .2 लंबाई 
सीधे खडे होों, पैर एक साथ, एलडयााँ, लनिोंब, कों धे िीवार को छूिे हुए 

_____ सेमी 
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5.3 कमर की पररलध  
सीधे खडे होकर, सामान्य रूप से साोंस छोडें, पसललयोों और कूले्ह के बीि मध्य पर टेप लगाएों  

_____ सेमी 

5.4 कूले्ह की पररलध  
सीधे खडे होकर, कूल्होों/लनिोंबोों के सबसे िौडे लहसे्स के िारोों ओर टेप लगाएों  

_____ सेमी 

5.5 हाथ की पकड की शस्थि (िोनोों हाथ)  
बैिे हुए, कोहनी 90° पर मुडी हुई 

(एल)____ 

लकग्रा  

(आर)____ 

लकग्रा 

5.6 िलने की गलि 
सामान्य गलि से 15 फीट िलने का समय (िो रीलडोंग में से िेज़) 

_____ 

सेकों ड 
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Annexure IX 

IEC clearance certificate 
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Annexure X 

Permission letter from CMHO 
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Annexure XII 

Plagiarism report 

 

 


