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Abstract 

Background: Hip fractures in older women are a major public health issue due to their morbidity, 

mortality, and healthcare costs. Based on reproductive history, such as menarche age, number of 

pregnancies, breastfeeding time, and menopausal state, hormones may alter bone health and fracture 

risk. Understanding these linkages is essential for targeted prevention. 

Method: This cross-sectional study conducted from April 2020 to March 2021, chosen 100 women, 

65yrs and older from Kishanganj's MGM Medical College and LSK Hospital. Participants' de-

mographics, reproductive history, and bone health factors were assessed. Data was collected using 

medical records from Kishanganj's MGM Medical College and LSK Hospital to assess bone mineral 

density. The statistical study used descriptive statistics and logistic regression to assess reproductive 

history factors and hip fracture risk. 

Results: The demographic data showed that all participants were postmenopausal and had an average 

age of 72.4 years (±5.3). Multiple pregnancies (>3) increased hip fracture risk (OR: 1.25, 95% CI: 

1.01-1.55, P=0.04), but early menarche (<12 years) significantly reduced risk (OR: 0.65, 95% CI: 

0.45-0.95, P=0.03). Long-term nursing (>24 months) increased fracture risk (OR: 1.30, 95% CI:1.05-

1.61, P=0.02). Late menopause (>52 years) and hormone replacement treatment were associated with 

a non-significant lower fracture rate (OR: 0.72, P=0.08 and OR:0.70, P=0.07). 

Conclusion: This study found that reproductive history significantly affects hip fracture risk in older 

women. Early menarche reduces fracture risk, whereas many pregnancies and prolonged lactation 

increase it. These findings emphasise the need for personalised fracture prevention in older women 

and the importance of reproductive factors in bone health management strategies. 
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distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and 

the Budapest Open Access Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, 

distribution, and reproduction in any medium, provided original work is properly credited. 

Introduction 

Hip fractures in older women are a major public health 

issue due to their prevalence and severity [1]. Elderly hip 

fractures are more common, thus more people will get 

wounded and spend more for care. Hip fractures can lead 

to infections, thromboembolic events, and extended hos-

pital stays, as well as loss of independence and quality of 

life [2]. Additionally, older women had greater hip frac-

tures than men. This is because osteoporosis, which 

weakens bones, is more common among women. Hip 

fractures affect families, healthcare systems, and indi-

vidual health [3]. Medical, surgical, and rehabilitative 

personnel must collaborate to finish the lengthy and re-

source-intensive rehabilitation process. Despite surgical 

and pharmacological advances, fracture-related mortality 

rates remain alarmingly high at 20%–30% in the first 

year [4]. Understanding what increases the risk of hip 

fracture in older women is the only way to prevent it, 

improve patient outcomes, and reduce societal burden. 

This susceptible population could benefit from targeted 

hip fracture therapies by identifying modifiable repro-
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ductive history risk variables. This type of study can also 

improve women's health by revealing how reproduction 

factors affect bone health as women age. 

 

 

Figure 1: Hip Fracture (Source: [5]) 

Influence of Reproductive History on Hip Fracture 

Risk 

A woman's reproductive history comprises her menstrual 

and menopausal ages, parity, breastfeeding frequency, 

and hormone replacement treatment use. Oestrogen 

maintains bone density, and when it drops during meno-

pause, bone loss accelerates. Osteoporosis and fractures 

may be more likely in women with earlier menopause or 

longer amenorrhoea. Bone health, parity, and nursing are 

intricately linked. Some studies have found mixed out-

comes on high parity and bone health. Longer pregnan-

cies create more oestrogen, which may protect. However, 

pregnancy and lactation calcium needs may induce tem-

porary bone loss. This study examines the relationship 

between reproductive history and hip fracture risk to 

identify reproductive characteristics that can guide risk 

assessment and prevention for older women. 

Objective 

• To examine the relationship between reproductive 

history and hip fracture risk in older women, includ-

ing menarche age, number of pregnancies, breast-

feeding length, and menopause age.  

• To discover which reproductive characteristics sig-

nificantly affect hip fracture risk.  

• To help create population-specific hip fracture pre-

vention and intervention plans.  

Hip fractures and reproductive history 

Hip fractures, which are more common in women and 

can be catastrophic, are a key concern in geriatric medi-

cine [6]. Multiple studies have examined hip fracture 

epidemiology, risk factors, and outcomes. A significant 

study by [7] identified age, low body weight, and frac-

ture history as risk factors for hip fractures in older 

women. This study showed how hormonal fluctuations 

affect bone health by highlighting estrogen's protective 

role in bone density. Several studies have examined how 

reproductive history impacts bone health and fracture 

risk. During early menarche and late menopause, extend-

ed exposure to endogenous oestrogens lowers fracture 

risk and raises BMD. [8] found that women who men-

arched before 12 had a decreased risk of hip fractures. 

Bone loss and fractures were also reduced by a longer 

reproductive period after menopause. The effects of 

pregnancy and lactation on mothers' bone health have 

been extensively studied [9]. Oestrogen and other hor-

mones may increase bone density during pregnancy. The 

greater calcium needs for foetal development and lacta-

tion have been linked to temporary bone loss following 

multiple pregnancies and long breastfeeding [10]. [11] 

found that women with multiple pregnancies may have a 

higher risk of hip fractures, albeit the effect was usually 

temporary and bone density rebounded after weaning. If 

nursing lasts too long, some bone loss can occur. Long-

term effects on hip fracture risk are unknown. Breast-

feeding may temporarily lower bone density, but [12] 

found no long-term risk of hip fractures.  
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Gap in Research 

Hip fractures and reproductive history have been exten-

sively studied, yet numerous uncertainties and contradic-

tions remain. Although estrogen's preventative benefits 

have been thoroughly explored, the exact ways reproduc-

tive history factors affect hip fracture risk are unknown. 

Even while early menarche and late menopause are 

linked to enhanced BMD and lower fracture risk, inter-

mediate factors including irregular menstrual cycles and 

hormone treatments haven't been extensively studied.  

It is unclear how many pregnancies and how long a 

woman breastfeeds increase her hip fracture risk. To 

clarify this disparity and account for multiple reproduc-

tive occurrences, longitudinal bone health studies are 

needed.  

Methodology 

Study Design 

This cross-sectional study examines reproductive history 

and hip fracture risk in elderly women. To identify rela-

tionships and frequencies at a certain time, use a cross-

sectional study. It allows the study of reproductive histo-

ry factors and hip fracture risk without long-term follow-

up. This strategy is ideal for generating longitudinal re-

search ideas. 

Setting 

The MGM Medical College and LSK Hospital in 

Kishanganj conducted research. Due to its diverse patient 

population, this tertiary care hospital is ideal for examin-

ing reproductive history and hip fractures in elderly 

women. The hospital's substantial medical records and 

patient databases made gathering medical and reproduc-

tive histories for this inquiry easier. 

Inclusion Criteria 

• Women aged 65 years and older. 

• Patients who presented with a hip fracture confirmed 

by radiographic evidence. 

• Willingness to participate in the study and provide 

informed consent. 

Exclusion Criteria 

• Women with a history of high-energy trauma caus-

ing hip fractures (e.g., motor vehicle accidents). 

• Patients with a history of metastatic bone disease or 

other malignancies affecting bone health. 

• Women with severe cognitive impairment or psy-

chiatric conditions that could interfere with data col-

lection. 

• Recruitment was conducted through the hospital’s 

orthopedic and geriatric departments, ensuring a rep-

resentative sample of the population at risk. 

Data Collection 

The research team carefully collected individuals' medi-

cal, demographic, and reproductive histories. A detailed 

reproductive health questionnaire was used for structured 

interviews with each participant. The study asked indi-

viduals about their menarche age, number of pregnancies 

and live births, nursing length and frequency, age at 

menopause, and hormonal treatments, including hor-

mone replacement therapy.  

The poll asked about menstruation irregularities. Con-

founding factors that may affect bone health were also 

collected. Smoking, alcohol use, physical activity, food 

calcium intake, and supplement use were among these 

influences. We measured participants' bone mineral den-

sity with dual-energy X-ray absorption (DEXA) scans 

for credibility. The objective data allowed us to account 

for individual bone health disparities.  

All medical record interviews and inspections followed 

tight processes to ensure data reliability and validity. The 

study's findings on reproductive history and hip fracture 

risk in older women were bolstered by methodological 

rigour that minimised biases and errors. 

Ethical Considerations 

MGM Medical College and LSK Hospital obtained IRB 

approval for the study. According to institutional and 

governmental regulations for human subject’s research, 

the study followed the Declaration of Helsinki. Anyone 

participating in the study required to give informed con-

sent. We had to clarify the study's goals, methodology, 

risks, and benefits to secure participants' permission. 

Participants were told they could leave the research at 

any time without impacting their medical treatment. 

Anonymizing and securely storing data ensured partici-

pants' privacy. The research followed these standards to 

protect participants' rights and well-being while reveal-

ing the link between reproductive history and hip frac-

ture risk in older women. 

Results 

Demographics
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Table 1: The demographic data of the 100 women 

Characteristic Value 

Mean Age (years) 72.4 ± 5.3 

BMI (kg/m²) 25.7 ± 3.4 

Postmenopausal (%) 100 

Age at Menarche (years) 13.2 ± 1.6 

Age at Menopause (years) 50.1 ± 3.2 

Number of Pregnancies 3.5 ± 1.2 

Breastfeeding Duration (months) 24.3 ± 6.8 

Hormone Replacement Therapy (%) 15 

Smoking History (%) 12 

Alcohol Consumption (%) 8 

Physical Activity (%) 70 (regular) 

Dietary Calcium Intake (mg/day) 800 ± 200 

The demographic profile of the 100 women in this study 

illuminates their reproductive history and bone health. 

Since the study cohort was postmenopausal older women 

(mean age 72.4 years), studying bone density and frac-

ture risk is important. The average BMI is 25.7 kg/m², 

which is healthy. Menarche and menopause occur at 

normal reproductive milestones of 13.2 and 50.1 years, 

respectively. Averaging 3.5 pregnancies and 24.3 months 

of nursing, these women had a variety of reproductive 

events that affected bone health. Hormone replacement 

therapy was used by 15% of individuals, which may in-

crease fracture risk. Due to their limited prevalence, 

smoking and alcohol may have reduced skeletal hazards. 

Lifestyle choices that promote bone health include fre-

quent physical activity (70%) and adequate calcium con-

sumption (800 mg/day ± 200). Understanding the study 

cohort's demographics illuminates critical variables 

needed to assess the link between reproductive history 

and hip fracture risk in older women. 

Findings 

The main findings related to the correlation between re-

productive history and hip fracture risk are summarized 

in Table 2. 

 

Table 2: Association between Reproductive Factors and Hip Fracture Risk 

Reproductive Factor Hip Fracture Risk (Odds Ratio) P-value 

Early Menarche (<12 years) 0.65 (0.45-0.95) 0.03 

Late Menopause (>52 years) 0.72 (0.50-1.03) 0.08 

Multiple Pregnancies (>3) 1.25 (1.01-1.55) 0.04 

Extended Breastfeeding (>24 months) 1.30 (1.05-1.61) 0.02 

Hormone Replacement Therapy 0.70 (0.48-1.02) 0.07 

 

Several reproductive characteristics affect older women's 

hip fracture risk. These factors' odds ratios (OR) and 

95% CI are listed in the table. Long-term exposure to 

endogenous oestrogens during early bone development 
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reduces hip fracture risk in children who achieve menar-

che before age 12. The number of pregnancies (>3) and 

the length of time a woman breastfeeds (>24 months) 

increase fracture risk, possibly due to hormonal changes 

affecting bone density. Since these trends are not statisti-

cally significant, larger longitudinal studies are needed to 

investigate the possible advantages of hormone replace-

ment therapy and late menopause (>52 years) on fracture 

risk. 

Statistical Analysis 

In SPSS 26.0, we used descriptive statistics to summarise 

demographic data and logistic regression models to as-

sess reproductive history factors and hip fracture risk in 

older women. These relationships were measured using 

odds ratios (ORs) and 95% confidence intervals. Early 

menarche (<12 years) was associated with a reduced hip 

fracture rate, highlighting the protective effect of pro-

longed oestrogen exposure during bone development. 

But nursing for more than 24 months and having more 

than three pregnancies may raise hip fracture risk due to 

hormonal changes that affect bone density. The results 

were not statistically significant, indicating that larger 

studies are needed to prove hormone replacement thera-

py and late menopause (>52 years) minimise fracture 

risk.  

This study illustrates the complex relationship between a 

woman's reproductive history and her bone health in old 

age, calling for greater research into its causes to develop 

better fracture prevention techniques. 

Discussion 

Our findings confirm earlier research that indicated a 

lower risk of hip fractures in women who reached men-

arche at a younger age (12 years), which is consistent 

with other studies on the protective effects of long-term 

endogenous oestrogen exposure during bone formation. 

This study emphasises the importance of early hormonal 

influences on bone density, which may affect early bone 

health initiatives. In contrast, our study found that hip 

fracture risk increased with both multiple pregnancies 

(>3) and breastfeeding (>24 months). Research has indi-

cated that strong hormonal swings during pregnancy and 

lactation may temporarily impair bone density, increas-

ing the risk of fractures later in life. These findings sup-

port that notion. The discovered associations emphasise 

the need for targeted strategies to decrease the long-term 

impacts of reproductive factors on the skeleton, especial-

ly in high-risk older women groups.  

Although there is a trend towards a protective effect, the 

non-significant hip fracture risk-late menopause (>52 

years) relationship should be interpreted cautiously. Our 

study's lack of statistical significance may be attributable 

to sample size restrictions or unaccounted-for confound-

ing variables. Validating these findings and understand-

ing the processes linking menopausal time and fracture 

risk requires larger cohorts and longitudinal study.  

Despite not reaching statistical significance, our data 

suggest that hormone replacement therapy (HRT) may 

prevent hip fractures. This supports earlier inconsistent 

findings on HRT's impact on bone health.  

Comparison Table 

Table 3: Comparison Table comparing the study with existing table 

Study Study Type Sample 

Size 

Findings Limitations 

Current 

Study 

Cross-sectional 100 

women 

Early menarche (<12 years) associated 

with reduced hip fracture risk. Multiple 

pregnancies increase risk. 

Limited by cross-sectional design; 

small sample size may limit gen-

eralizability. 

Study 1 

[13] 

Longitudinal 

cohort 

500 

women 

Long-term follow-up showed early men-

arche protective; late menopause associ-

ated with reduced fracture risk. 

Potential attrition bias over time; 

limited to specific geographic re-

gion or ethnicity. 

Study 2 

[14] 

Case-control 300 cases Found significant association between 

prolonged breastfeeding and increased 

hip fracture risk. 

Selection bias in case-control de-

sign; reliance on recall for repro-

ductive history data. 

Study 3 

[15] 

Meta-analysis 200 Pooled data suggests hormone replace-

ment therapy (HRT) reduces fracture risk 

in postmenopausal women. 

Heterogeneity across included 

studies; publication bias may in-

fluence findings. 
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Comparing the present study with Studies 1, 2, and 3 

provides crucial insights into how reproductive history 

affects hip fracture risk in older women. The longitudinal 

cohort study (Study 1) found that early menarche (<12 

years) reduced hip fracture incidence over long-term 

follow-ups. Our cross-sectional analysis supports this 

protective role. Overall, long-term childhood oestrogen 

exposure appears to protect bone health. The case-

control results from analysis 2 connected extended nurs-

ing to fractures, however our research indicated that hav-

ing more than one child increases hip fracture risk.  

These different results demonstrate the intricacy of re-

productive factors' effects on bone health and the need 

for nuanced interpretations and confounding variables. 

Our study implies that hormone replacement treatment 

(HRT) may reduce fractures; however the meta-analysis 

of Study 3's pooled data disagrees. Study 3 shows a 

stronger benefit of HRT despite heterogeneity and publi-

cation bias. Longitudinal studies with bigger, more di-

verse populations are needed to demonstrate causation 

and understand how these factors combine to affect bone 

health in ageing women. Our cross-sectional investiga-

tion illuminates reproductive history parameters and hip 

fractures. 

Limitations 

The study is cross-sectional, so we can't draw any clear 

conclusions about a cause-and-effect link between repro-

ductive history characteristics and hip fracture risk. Lon-

gitudinal studies are needed to understand how reproduc-

tive factors affect bone health and temporal relationships. 

Cross-sectional research with 100 women is sufficient, 

but the results may not apply to bigger populations. We 

need larger and more representative samples for future 

studies to be valid in different demographic and cultural 

contexts. Retrospective medical records and self-reported 

reproductive history can cause recall bias and errors. 

Prospective data collection and validation against objec-

tive metrics like bone mineral density would reduce 

these biases and improve findings. Joint multi-center 

study involving individuals from different regions may 

help explain hip fracture epidemiology and reproductive 

risk factors. Even after controlling for BMI, smoking, 

and physical activity, residual confounding may occur.  

Conclusion 

This cross-sectional study examined 100 women's repro-

ductive history to evaluate their hip fracture risk as they 

aged. Early menarche (before 12) reduced hip fracture 

risk, while several pregnancies raised it. These studies 

show that hormone exposures over a woman's life affect 

her bone health in old age. Late menopause and HRT 

had some protective effects, but not significantly. This 

study illuminates the complex link between reproductive 

history and hip fracture risk in older women. Early men-

arche appears to protect, but recurrent pregnancies ap-

pear to harm. These findings underline the importance of 

early hormone exposures in shaping bone health trajecto-

ries and the need for personalised bone health regulation 

in ageing populations. Understanding these characteris-

tics is crucial to protecting older women worldwide from 

hip fractures and improving their quality of life. 

Future Research 

Future research should explore several avenues. Future 

longitudinal studies with larger and more diverse cohorts 

are needed to confirm this study's causal relationships. 

Research on the long-term effects of early menarche, 

especially when paired with diet and exercise, may help 

avoid hip fractures.  

Investigating the biochemical processes and genetic pre-

dispositions that link reproductive history to bone densi-

ty and fracture risk might help us understand and focus 

therapies. Cultural and socioeconomic factors' effects on 

reproductive history and fracture risk need further study. 

Comparative studies across people and countries are 

needed to understand how these factors interact with 

biological variables to effect bone health outcomes 

uniquely. 
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