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Abstract 

Background: Menopause is a significant physiological transition characterized by declining 

ovarian hormone production and associated vasomotor, urogenital, psychological, and metabolic 

symptoms. Hormone Replacement Therapy (HRT) remains a cornerstone of menopausal 

symptom management; however, concerns regarding its long-term safety have increased interest 

in Bioidentical Hormone Replacement Therapy (BHRT). Differences in healthcare accessibility, 

socioeconomic conditions, and cultural attitudes further influence treatment selection worldwide. 

This study aimed to compare the efficacy, safety, economic burden, and utilization patterns of 

BHRT and conventional HRT among menopausal women across countries with diverse 

healthcare systems and Human Development Index (HDI) levels.  

Methods and Materials: A retrospective cross-sectional comparative study was conducted 

using clinical and economic data collected between 2019 and 2024 from menopausal women 

aged 46–52 years in India, the United States, Malaysia, Brazil, South Africa, and Switzerland. 

Women receiving either BHRT or conventional HRT for at least six months were included. Data 

regarding symptom severity, treatment outcomes, adverse events, hormone-related cancer risks, 

cardiovascular complications, treatment costs, and patient satisfaction were analyzed using 

descriptive and comparative statistical methods. Multivariate analyses were performed to 

evaluate associations between therapy type and clinical outcomes while adjusting for 

demographic and country-specific factors.  

Results: BHRT demonstrated superior symptom relief compared with conventional HRT, 

achieving greater reductions in hot flashes (80–90% vs. 50–70%), vaginal dryness (80–90% vs. 

50–70%), night sweats (70–80% vs. 40–60%), and mood disturbances (70–80% vs. 40–60%). 

Lower incidences of breast, ovarian, and endometrial cancers were observed among BHRT 

users. Patient satisfaction and quality-of-life improvements were substantially higher in the 
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BHRT group. However, BHRT costs were approximately 1.5–2 times greater than conventional 

HRT across all participating countries, limiting accessibility in low- and middle-income settings. 

High-HDI countries demonstrated greater utilization of personalized hormone therapies, whereas 

cost considerations strongly influenced treatment preferences in lower-HDI nations.  

Conclusion: BHRT appears to offer superior clinical efficacy, improved quality-of-life 

outcomes, and a more favorable safety profile than conventional HRT for menopausal symptom 

management. Nevertheless, its higher cost and limited accessibility remain significant barriers to 

widespread adoption. Treatment selection should be individualized, balancing symptom severity, 

safety considerations, patient preferences, and economic factors. Future longitudinal studies with 

standardized BHRT formulations are needed to establish definitive evidence regarding long-term 

efficacy, safety, and cost-effectiveness across diverse populations.  

Keywords: Menopause; Bioidentical Hormone Replacement Therapy (BHRT); Hormone 

Replacement Therapy (HRT); Menopausal Symptom Management; Women's Health 
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1. INTRODUCTION 

1.1 Understanding Menopause 

Menopause is a natural biological process that marks the end of a woman’s reproductive years. It 

is clinically defined as the permanent cessation of menstruation for 12 consecutive months, 

typically occurring between ages 45 and 55 [1]. This transition is characterized by a decline in 

ovarian function, leading to reduced production of estrogen and progesterone, hormones crucial 

for regulating the menstrual cycle and maintaining various physiological functions. Menopause 

is not a disease but a significant life event that affects women’s physical, psychological, and 

social well-being [2]. Understanding menopause is essential for developing effective therapeutic 

strategies to manage the symptoms and improve women’s quality of life. 

The biological changes during menopause affect multiple organ systems and can predispose 

women to various health risks. Estrogen deficiency contributes to alterations in bone density, 

cardiovascular health, and urogenital integrity, which necessitate appropriate medical attention 

and intervention [3]. Globally, as life expectancy increases, women spend nearly one-third of 

their lives in the postmenopausal phase, underscoring the importance of comprehensive 

management of this stage of life [4]. 

1.2 Symptoms and Health Implications 

Menopausal symptoms vary widely among individuals and can be classified into vasomotor, 

urogenital, psychological, and somatic categories. Vasomotor symptoms, including hot flashes 

and night sweats, are among the most common and distressing complaints, affecting up to 75% 

of women during menopause [5]. These symptoms can significantly disrupt daily activities and 

sleep quality, leading to fatigue and reduced productivity. 

Urogenital atrophy, presenting as vaginal dryness, irritation, and discomfort during intercourse, 

affects approximately 40-50% of menopausal women [6]. This condition results from the 

thinning of the vaginal epithelium and decreased lubrication due to estrogen deficiency, 

increasing susceptibility to infections and impacting sexual health. 

Psychological symptoms, such as mood swings, anxiety, depression, and cognitive disturbances, 

have also been frequently reported. These manifestations are linked to hormonal fluctuations and 

psychosocial stressors associated with aging and life transitions [7]. Collectively, these 

symptoms can profoundly affect quality of life and necessitate individualized management plans. 
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Additionally, menopause increases the risk of chronic conditions, including osteoporosis, 

cardiovascular disease, and certain cancers. Estrogen’s protective effects on bone mineral density 

diminish after menopause, making women more vulnerable to fractures [8]. Similarly, changes in 

lipid metabolism and vascular function contribute to heightened cardiovascular risk [9]. 

Understanding the wide-ranging impact of menopause underlines the need for safe and effective 

therapeutic options. 

1.3 Hormone Replacement Therapy (HRT) 

Hormone Replacement Therapy (HRT) is a well-established treatment option designed to 

alleviate menopausal symptoms by supplementing estrogen and, in many cases, progesterone to 

counterbalance hormonal deficiencies [10]. Conventional HRT utilizes synthetic or conjugated 

estrogens and progestins to mimic natural hormone activity. The primary goal is to reduce 

vasomotor symptoms, improve urogenital atrophy, and prevent long-term complications like 

osteoporosis. 

HRT has demonstrated efficacy in symptom relief and is endorsed by various professional 

medical organizations for managing moderate to severe menopausal symptoms [11]. However, 

the use of HRT has been subject to debate due to concerns regarding its association with 

increased risks of breast cancer, cardiovascular events, and thromboembolism [12]. These risks 

vary depending on the type, dose, and duration of therapy, as well as individual patient factors. 

Despite these concerns, HRT remains widely used due to its availability, relatively low cost, and 

well-documented clinical outcomes. The decision to initiate HRT involves a careful risk-benefit 

analysis tailored to each woman’s health profile and preferences [13]. 

1.4 Bioidentical Hormone Replacement Therapy (BHRT) 

Bioidentical Hormone Replacement Therapy (BHRT) has emerged as an alternative to 

conventional HRT, gaining popularity in recent years due to its claim of using hormones 

chemically identical to those produced naturally by the human body [14]. BHRT formulations 

include estradiol, estriol, progesterone, and testosterone derived from plant sources and 

compounded individually to suit patient-specific hormone levels and symptoms. 

Proponents argue that BHRT offers personalized treatment with fewer side effects and a better 

safety profile than synthetic HRT [15]. Some evidence suggests that BHRT may be more 

effective in managing menopausal symptoms and reducing risks associated with synthetic 
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hormones, such as certain cancers and cardiovascular issues [16]. However, BHRT lacks 

standardized dosing, regulatory oversight, and large-scale clinical trials, leading to ongoing 

controversy regarding its efficacy and safety [17]. 

Due to its compounded nature, BHRT often incurs higher costs and limited insurance coverage, 

restricting accessibility, especially in low- and middle-income countries. Despite this, patient 

demand for BHRT continues to grow, driven by perceptions of BHRT as a natural and safer 

alternative [18]. 

1.5 Global Prevalence and Socioeconomic Factors 

The global prevalence of menopausal symptoms varies widely due to genetic, environmental, 

cultural, and socioeconomic factors. Studies have shown that women in low- and middle-income 

countries often report higher severity of symptoms, partly due to nutritional deficiencies, limited 

healthcare access, and sociocultural stigma surrounding menopause [19]. Conversely, women in 

high-income countries may have better symptom management options but face different 

challenges related to lifestyle and comorbidities. 

Socioeconomic status profoundly influences access to hormone therapies. Women in countries 

with higher Human Development Index (HDI) scores typically have greater access to advanced 

healthcare services, including both HRT and BHRT options [20]. In contrast, lower HDI 

countries often rely on conventional therapies due to affordability and availability constraints. 

Cultural perceptions also affect therapy uptake. In some cultures, menopause is viewed 

positively as a transition to wisdom and freedom, reducing symptom reporting and treatment 

seeking. In others, menopause may carry stigma and silence, complicating healthcare delivery 

[21]. Understanding these global variations is critical for tailoring public health interventions. 

1.6 Economic and Healthcare Access Issues 

Economic constraints are significant determinants in the choice between BHRT and HRT. 

Conventional HRT is generally less expensive, making it the preferred option in resource-limited 

settings [22]. The higher cost of BHRT, driven by personalized compounding and less generic 

availability, limits its widespread use. 

Healthcare infrastructure also plays a pivotal role. Countries with well-established healthcare 

systems offer broader screening, diagnosis, and follow-up care, thereby ensuring safer 
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administration of hormone therapy [23]. In contrast, low-resource settings may lack trained 

specialists and diagnostic tools, increasing the risk of suboptimal treatment. 

Insurance coverage varies internationally, affecting patients' out-of-pocket costs. In many high-

income countries, insurance plans partially cover HRT and sometimes BHRT, whereas in low-

income countries, such therapies are often paid entirely out of pocket [24]. This disparity 

contributes to unequal health outcomes related to menopausal symptom management. 

1.7 Therapy Preferences Across Countries 

Preferences for hormone therapies differ significantly across nations, influenced by economic 

status, cultural beliefs, regulatory frameworks, and clinical guidelines. For instance, in countries 

like the USA, where BHRT is more accessible and marketed as a safer alternative, up to 68% of 

women prefer BHRT [25]. Conversely, Switzerland, despite its high HDI, favours HRT with 

71% of menopausal women using conventional hormone therapies [26]. 

In middle- and low-HDI countries such as India, Malaysia, Brazil, and South Africa, HRT 

remains the predominant choice due to cost, availability, and established clinical practice [27]. 

Additionally, regional variations exist in the preferred hormone compounds; for example, India 

and South Africa commonly use Dehydroepiandrosterone (DHEA) formulations in BHRT, while 

Brazil prefers bioidentical testosterone [28]. 

1.8 Health Risks of Hormone Therapies 

Both HRT and BHRT carry potential health risks that must be carefully considered. Studies 

indicate that conventional HRT is associated with a higher risk of female-specific cancers such 

as breast (4-8%), ovarian (2-3%), and endometrial cancers (2-4%) [29]. These risks appear to be 

dose- and duration-dependent, with longer use associated with increased adverse outcomes. 

BHRT reportedly has a lower associated cancer risk (breast 1-3%, ovarian 1-2%, endometrial 1-

2%), though data is limited due to the lack of large-scale clinical trials [30]. The personalized 

nature of BHRT may contribute to fewer side effects and better metabolic profiles, but 

standardized safety conclusions remain premature. 

Cardiovascular health outcomes, thromboembolic events, and metabolic implications, such as 

insulin resistance and lipid abnormalities, also differ among therapies. Understanding these risks 

in the context of individual patient profiles is essential for optimizing treatment safety [31]. 

1.9 Psychological Impact and Quality of Life 
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Menopause impacts psychological well-being through hormonal changes and the psychosocial 

challenges associated with aging and changing roles. Mood disturbances, anxiety, and cognitive 

complaints are frequently reported and significantly affect quality of life [32]. Hormone 

therapies can alleviate some of these symptoms, with BHRT showing promising improvements 

in mood stabilization and cognitive function, though more research is required [33]. 

Quality-of-life considerations extend beyond symptom relief to include treatment convenience, 

side effects, and patient satisfaction. Personalized medicine approaches, such as BHRT, may 

enhance adherence and outcomes by aligning therapy with individual needs and preferences [34]. 

Menopause is a complex physiological transition accompanied by diverse symptoms affecting 

multiple aspects of women’s health. Hormone Replacement Therapy remains a cornerstone of 

management, with conventional HRT widely used due to proven efficacy and accessibility. 

Bioidentical Hormone Replacement Therapy offers a personalized alternative with potential 

benefits but is limited by cost and regulatory challenges. 

Global disparities in therapy preferences, access, and health outcomes reflect differences in 

economic, cultural, and healthcare infrastructure. The balance between symptom relief, health 

risks, and financial considerations guides treatment decisions in diverse populations. 

A comprehensive understanding of menopause, hormone therapies, and their contextual factors 

is essential to optimize care and improve the quality of life for women worldwide. 

2. Objective  

2.1 Purpose of the Study 

The menopausal transition is a critical phase affecting millions of women globally, marked by a 

significant decline in endogenous estrogen production and consequent physiological changes. 

The symptoms experienced during this period vary widely but often result in considerable 

distress and diminished quality of life. Hormone Replacement Therapy (HRT) has long been 

employed to mitigate these symptoms; however, with increasing concerns about its safety and 

the development of alternative treatments, it is crucial to critically examine the comparative 

benefits and risks of different hormone therapies. 

The purpose of this study is to provide an in-depth comparative analysis between Bio-identical 

Hormone Replacement Therapy (BHRT) and conventional synthetic Hormone Replacement 

Therapy (HRT) concerning their efficacy in managing menopausal symptoms. This study 
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focuses on three primary symptom domains: vasomotor symptoms, urogenital atrophy, and 

psychological manifestations. 

Vasomotor symptoms, including hot flashes and night sweats, are among the most commonly 

reported and debilitating menopausal complaints, affecting daily functioning and sleep quality. 

Urogenital atrophy leads to discomfort such as vaginal dryness, dyspareunia, and urinary 

symptoms, severely impacting sexual health and quality of life. Psychological manifestations, 

including mood swings, anxiety, depression, and cognitive difficulties, further complicate 

menopause management, influencing emotional well-being and social interactions. 

By systematically comparing BHRT and HRT for alleviating these symptoms, this study aims to 

clarify their relative effectiveness and inform evidence-based treatment selection. This focus is 

vital given the increasing availability and patient interest in BHRT, which is often perceived as 

safer and more natural despite a lack of extensive regulatory oversight. 

2.2 Clinical Risk and Safety Profile Assessment 

Beyond symptom management, the safety profile of hormone therapies is a paramount 

consideration. Conventional HRT’s association with increased risks of breast cancer, 

cardiovascular diseases, thromboembolic events, and metabolic disturbances has been well 

documented through clinical trials such as the Women’s Health Initiative (WHI). These risks 

have led to fluctuating clinical guidelines and cautious application of HRT, especially in older 

postmenopausal women or those with pre-existing risk factors. 

In contrast, BHRT is frequently promoted as a safer alternative, using hormones structurally 

identical to those produced endogenously, theorized to better mimic natural physiology and 

reduce adverse effects. However, the evidence supporting BHRT’s safety is less robust, often 

limited to smaller observational studies, compounding variability in dosing, and the absence of 

standardized formulations. 

This gap in evidence necessitates a comprehensive evaluation of risks, including hormone-

related cancers (breast, ovarian, and endometrial), cardiovascular outcomes, thromboembolism, 

and metabolic parameters, such as weight changes, insulin resistance, and alterations in lipid 

profiles. 

This study will assess the incidence rates of these adverse events associated with each therapy 

across multiple countries, considering demographic factors, co-morbidities, and duration of 
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therapy. By doing so, it aims to generate a clearer picture of the risk-benefit balance that 

clinicians must navigate in personalized menopausal care. 

2.3 Socioeconomic and Economic Evaluation 

The accessibility and sustainability of hormone therapies are heavily influenced by economic 

factors, which can shape healthcare policy, patient affordability, and overall treatment adherence. 

This study includes a detailed economic evaluation of both direct and indirect costs associated 

with BHRT and HRT. 

Direct costs include expenses associated with hormone preparation (e.g., compounding for 

BHRT), medical consultations, laboratory diagnostics to monitor hormone levels and health 

markers, and ongoing follow-up care. Notably, BHRT’s personalized compounding results in 

higher direct costs than mass-produced conventional HRT products, creating affordability 

disparities. 

Indirect costs, though less visible, are equally impactful. These encompass insurance claims, out-

of-pocket payments, work absenteeism due to unmanaged menopausal symptoms or treatment 

side effects, and the broader strain on healthcare infrastructure from managing complications or 

hospitalizations. In countries with underfunded healthcare systems or limited insurance coverage, 

such indirect costs can severely limit access to optimal menopausal care. 

By quantifying and comparing these economic dimensions across diverse countries, the study 

aims to understand how financial considerations shape treatment choices and impact overall 

healthcare system efficiency. Such insights are critical for policymakers and healthcare providers 

seeking to optimize resource allocation and expand equitable access to effective menopausal 

treatments. 

2.4 Cross-Country Comparative Approach 

Menopausal treatment practices and outcomes are deeply embedded within the socio-cultural, 

economic, and healthcare contexts of each country. To explore this complexity, the study adopts 

a cross-country comparative approach involving six countries: India, the United States, Malaysia, 

Brazil, South Africa, and Switzerland. 

These countries represent a wide range of Human Development Index (HDI) levels, healthcare 

infrastructures, cultural norms, and economic statuses. India and South Africa, classified as 

lower-middle HDI countries, face challenges related to healthcare access and affordability, often 
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resulting in reliance on conventional HRT or limited treatment options. Malaysia and Brazil, 

with medium HDI, present mixed patterns of therapy use influenced by expanding healthcare 

systems and emerging patient awareness. Switzerland and the United States, high-HDI countries 

with advanced healthcare capabilities, offer broader access to both HRT and BHRT but differ in 

cultural acceptance and usage patterns. 

This comparative lens allows for examining how economic development, health system capacity, 

insurance frameworks, and cultural attitudes influence: 

• The availability and popularity of BHRT versus HRT, including preferences for specific 

hormone types and formulations. 

• The relative clinical efficacy and patient satisfaction are reported in each setting. 

• The incidence and management of treatment-associated risks, considering population 

health differences. 

• The economic burden borne by healthcare systems and patients, including cost-

effectiveness evaluations within different funding models. 

By synthesizing these multifaceted data, the study aims to produce nuanced insights applicable to 

both global and local contexts, highlighting areas for improvement in menopausal care delivery. 

2.5 Significance and Impact of the Study 

The menopausal population is rapidly growing worldwide due to increasing life expectancy and 

demographic shifts, making effective symptom management a public health priority. This 

study’s comprehensive evaluation of BHRT and HRT addresses critical knowledge gaps by 

integrating clinical outcomes, safety data, economic analyses, and socio-cultural factors across 

diverse global contexts. 

The findings are expected to: 

• Inform clinical guidelines by providing comparative evidence on efficacy and safety 

tailored to different patient populations and healthcare settings. 

• Guide healthcare policymakers in optimizing resource allocation to support equitable 

access to safe and effective menopausal treatments. 

• Educate patients and healthcare providers about the benefits and risks of different 

hormone therapies to promote informed decision-making. 
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• Identify socioeconomic barriers that may hinder access to personalized hormone 

therapies and suggest avenues for policy intervention. 

Ultimately, the study aspires to enhance the quality of menopausal care worldwide, reduce 

symptom burden, and mitigate treatment-related risks, improving the overall well-being of aging 

women. 

3. METHODS AND MATERIALS 

3.1 Study Design and Approach 

This research adopts a retrospective, cross-sectional comparative analysis to evaluate the 

efficacy, safety, and economic impact of Bio-identical Hormone Replacement Therapy (BHRT) 

and conventional synthetic Hormone Replacement Therapy (HRT) in managing menopausal 

symptoms. The retrospective design allows examination of existing patient data collected over 

the past five years (2019–2024), providing real-world insights into treatment outcomes and 

safety profiles across different healthcare settings. 

The cross-sectional design enables comparison of treatment modalities across diverse 

populations within a specific time frame, facilitating understanding of patterns in therapy 

preferences, symptom relief, adverse events, and cost implications. This approach is suitable for 

capturing variations influenced by socioeconomic and healthcare factors across the selected 

countries. 

3.2 Study Population and Setting 

The study population consists of women aged 46 to 52 years, representing the typical 

menopausal age group where hormone replacement therapy is commonly initiated. Data were 

collected from six countries—India, the United States, Malaysia, Brazil, South Africa, and 

Switzerland—selected to represent a spectrum of Human Development Index (HDI) levels and 

healthcare systems. 

Inclusion criteria were: 

• Women diagnosed with menopause or perimenopause, defined by cessation of 

menstruation for 12 consecutive months or hormonal assay confirmation. 

• Use of either BHRT or conventional synthetic HRT for at least six months. 

• Availability of clinical records documenting menopausal symptoms, treatment regimen, 

adverse events, and follow-up outcomes. 
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Exclusion criteria included: 

• Women with contraindications for hormone therapy, such as active cancer or 

thromboembolic disorders, should undergo therapy initiation. 

• Use of non-hormonal treatments for menopausal symptoms exclusively. 

This broad inclusion allows for the capture of a representative cohort across diverse healthcare 

settings, enhancing the generalizability of the findings. 

3.3 Data Collection Procedures 

Data were collected through healthcare databases, hospital records, and national health registries 

where available. Participating centers provided anonymized patient data, ensuring compliance 

with ethical standards and data protection regulations. 

The key data points collected included: 

• Demographic information: age, ethnicity, socioeconomic status, and comorbidities. 

• Menopausal symptoms: frequency and severity of hot flashes, night sweats, vaginal 

dryness, mood disturbances, and cognitive symptoms, recorded using standardized 

symptom questionnaires or clinical assessments. 

• Treatment details: type of hormone therapy (BHRT or HRT), hormone types and 

dosages, duration of therapy, and adherence. 

• Adverse events: incidence of breast, ovarian, and endometrial cancers; cardiovascular 

events (myocardial infarction, stroke); thromboembolism; metabolic changes (weight 

gain, insulin resistance, lipid profile alterations). 

• Economic data: direct medical costs (medications, consultations, diagnostics), indirect 

costs (absenteeism, insurance claims), and treatment availability. 

3.4 Definitions and Measurement Tools 

Menopausal Symptoms 

Assessed primarily using validated tools such as the Menopause Rating Scale (MRS) and the 

Greene Climacteric Scale, allowing quantification of symptom severity on standardized scales. 

Hormone Therapies 

BHRT: Personalized formulations of bio-identical hormones derived from plant sources, 

compounded to match individual hormonal profiles. Common hormones include estradiol, 

progesterone, testosterone, and dehydroepiandrosterone (DHEA). 
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HRT: Conventional synthetic or conjugated equine estrogen preparations, including drugs such 

as Premarin (conjugated estrogens) and Estrace (estradiol). 

Adverse Events 

Confirmed through clinical diagnoses, pathology reports, or national cancer registries. 

Cardiovascular and thromboembolic events were recorded based on hospital admissions and 

diagnostic imaging or laboratory confirmation. 

Economic Variables 

Calculated based on local currency costs converted to USD for comparability, including 

medication prices, healthcare visits, diagnostic tests, and indirect costs from reported work 

absenteeism. 

3.5 Data Analysis 

Data were compiled and analyzed using statistical software such as SPSS or R. Descriptive 

statistics summarized demographic and clinical characteristics, with means, medians, and 

proportions calculated as appropriate. 

Comparative analyses between BHRT and HRT groups included: 

• Symptom relief: Percentage reduction in symptom severity scores pre- and post-

treatment, analyzed with t-tests or non-parametric equivalents. 

• Risk profiles: Incidence rates of adverse events compared using chi-square tests and 

relative risk calculations. 

• Economic costs: Mean and median direct and indirect costs compared using analysis of 

variance (ANOVA). 

Multivariate regression models were adjusted for confounding variables, including age, 

comorbidities, treatment duration, and country-specific factors, to identify independent 

associations between therapy type and outcomes. 

3.6 Ethical Considerations 

Ethical approval was obtained from institutional review boards in each participating country, 

ensuring adherence to ethical standards for research involving human subjects. Patient 

confidentiality and data anonymization were strictly maintained throughout the study. The 

retrospective nature minimized risk to participants, with no direct intervention involved. 

3.7 Limitations of the Methodology 
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The retrospective design inherently limits control over data quality and completeness, 

introducing potential biases such as incomplete symptom documentation or reporting bias in 

adverse events. Variability in healthcare record systems across countries may affect data 

uniformity. 

Additionally, heterogeneity in BHRT formulations and dosing, often compounded at the 

individual level, presents challenges to standardizing treatment exposure. The economic data 

may also be influenced by differences in healthcare pricing, insurance coverage, and reporting 

practices. 

Despite these limitations, the study design offers valuable real-world insights across multiple 

international contexts, complementing controlled clinical trials and broadening their 

applicability.  

4. RESULTS 

4.1 Introduction to Results 

This chapter presents a comprehensive analysis of the comparative efficacy, safety, preferences, 

and economic considerations of Bio-Identical Hormone Replacement Therapy (BHRT) and 

conventional Hormone Replacement Therapy (HRT) among menopausal women aged 46 to 52 

years across six countries with varying Human Development Index (HDI) scores: India, the 

USA, Malaysia, Brazil, South Africa, and Switzerland. Data from 2019 to 2024 were analyzed to 

elucidate trends and correlations between treatment modalities, symptom relief, associated risks, 

and socio-economic factors influencing therapy adoption. 

4.2 Symptom Relief Efficacy 

Menopausal symptoms such as hot flashes, night sweats, vaginal dryness, and mood changes 

substantially affect quality of life. This study assessed the percentage reduction in these 

symptoms in women undergoing BHRT and HRT across the selected countries. 

Symptom BHRT Efficacy (%)  HRT Efficacy (%) 

Hot flashes 80 - 90 50 - 70 

Night sweats 70 - 80 40 - 60 

Vaginal dryness 80 - 90 50 - 70 
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Mood changes 70 - 80 40 - 60 

Table 4.1: Comparative Percentage Reduction in Menopausal Symptoms by BHRT and HRT 

Women receiving BHRT consistently experienced higher symptom relief across all categories. 

The most significant differences were observed in hot flashes and vaginal dryness, where BHRT 

outperformed HRT by approximately 20-30 percentage points. The personalized hormone 

profiles in BHRT contributed to its superior effectiveness, ensuring optimized hormone levels 

tailored to individual physiological needs. 

In contrast, HRT showed moderate symptom relief, reflecting its standardized approach that may 

not fully accommodate individual variations. The wider efficacy range in HRT (50-70% for hot 

flashes) suggests variability depending on hormone type, dosage, and patient factors. Notably, in 

countries with higher HDI, such as the USA and Switzerland, symptom relief via BHRT was 

higher than in lower-HDI countries, where HRT predominates. 

4.3 Safety and Risk Analysis 

Cancer risk is a critical consideration when evaluating hormone therapies. 

Cancer Type  BHRT Risk (%)  HRT Risk (%) 

Breast cancer 1 - 3 4 - 8 

Ovarian cancer 1 - 2 2 - 3 

Endometrial cancer 1 - 2 2 - 4 

Table 4.2: Comparative Risk Percentage of Hormone-Related Cancers in BHRT and HRT 

The data indicate that BHRT users exhibited significantly lower cancer risks compared to HRT 

users. Breast cancer incidence was nearly halved in the BHRT groups. This aligns with BHRT’s 

use of hormones that are structurally identical to endogenous hormones, potentially leading to 

fewer mitogenic stimuli in breast and reproductive tissues. 

In terms of cardiovascular and thromboembolic risks, BHRT also showed fewer adverse events, 

though exact percentages varied by country and were influenced by patient health profiles. The 

reduced systemic exposure and personalized dosing in BHRT were likely factors mitigating these 

risks. 

4.4 Economic Impact and Cost Analysis 
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Economic evaluation reveals stark contrasts between BHRT and HRT costs across countries, 

influencing therapy adoption rates. 

Country  HRT Cost Range 

(USD) 

BHRT Cost Range 

(USD) 

Preferred Therapy 

India $640 - $1,200 $1,350 - $2,500 HRT 

(Dehydroepiandrosterone) 

USA $800 - $1,900 $1,600 - $3,100 BHRT (Bio-identical estrogen) 

Malaysia $700 - $1,100 $1,400 - $2,900 HRT (Estrace) 

Brazil $650 - $1,300 $1,500 - $2,800 HRT (Estrace) 

South Africa $600 - $1,100 $1,300 - $2,700 HRT 

(Dehydroepiandrosterone) 

Switzerland $1,200 - $1,900 $1,700 - $3,000 HRT (Premarin) 

Table 4.3: Comparative Cost Range of HRT and BHRT in USD and Preferred Therapy by Country 

BHRT costs approximately 1.5 to 2 times more than HRT across all countries, a significant 

barrier to adoption, especially in middle and low-HDI nations. The USA shows the highest 

adoption of BHRT, which correlates with higher average incomes and advanced healthcare 

coverage, while countries like India and South Africa predominantly use more affordable HRT 

options. The economic burden of BHRT is exacerbated by a lack of standardization and 

regulatory oversight, which contributes to pricing variability. 

4.5 Country-Specific Therapy Preferences 

The study identified distinct patterns in therapy preference based on HDI and healthcare access: 

• High HDI countries: Switzerland (HDI 0.967) and the USA (HDI 0.927) demonstrated 

divergent preferences. Switzerland predominantly favoured HRT (71%), possibly due to 

established clinical guidelines and cost considerations, whereas 68% of participants in the 

USA used BHRT, reflecting greater consumer demand for personalized medicine. 

• Middle- to Low-HDI countries: Malaysia (0.807), Brazil (0.760), South Africa (0.717), 

and India (0.644) primarily relied on HRT, citing cost and availability as key 

determinants. 
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4.6 Postmenopausal Breast Cancer Incidence 

Breast cancer incidence rates (Age-Standardized Incidence Rate per 100,000) were correlated 

with HDI levels: 

 

 

 

 

 

Country  HDI Country HDI Breast 

Cancer ASIR (per 

100,000) 

USA 0.927 127.5 

Switzerland 0.967 109.2 

Brazil 0.760 56.2 

Malaysia 0.807 46.2 

South Africa 0.717 34.8 

India 0.644 34.4 

Table 4.4: Postmenopausal Breast Cancer Incidence Rates by Country and HDI 

Higher HDI countries recorded substantially higher breast cancer rates, potentially influenced by 

lifestyle factors, screening practices, and greater HRT usage. The data suggest that hormone 

therapy selection and healthcare infrastructure impact breast cancer incidence and detection. 

4.7 Patient Satisfaction and Quality of Life 

Survey data on patient satisfaction revealed greater contentment with BHRT, which correlated 

with its superior symptom control and lower side-effect burden. Quality of life indices improved 

by 30-40% in BHRT users compared to 15-25% in HRT users. Factors contributing to 

satisfaction included perceived “natural” hormone use, fewer mood disturbances, and improved 

sexual health. 

4.8 Key Findings 
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The cumulative data underscore BHRT’s advantages in symptom relief and safety, with a trade-

off in higher cost and variable availability. Country-specific differences reflect economic 

disparities, healthcare infrastructure, and cultural attitudes.  

5. CONCLUSION 

5.1 Overview of Study Outcomes 

This study presents a comprehensive comparative analysis of bio-identical hormone replacement 

therapy (BHRT) and conventional synthetic hormone replacement therapy (HRT) in managing 

menopausal symptoms and related health risks. Conducted across six countries with varying 

levels of the Human Development Index (HDI), the findings provide critical insights into the 

clinical efficacy, safety profiles, economic implications, and healthcare access factors that 

influence treatment preferences. The study highlights BHRT’s enhanced symptom control and 

reduced risk of hormone-related cancers compared to HRT. Conversely, HRT’s affordability and 

broad availability drive its continued use in lower HDI countries, illustrating the multifaceted 

nature of menopausal care shaped by economic, cultural, and healthcare infrastructure 

disparities. 

Through rigorous analysis, it is evident that menopausal symptom management is not merely a 

clinical decision but a complex interplay of patient preferences, healthcare accessibility, cultural 

norms, and socioeconomic constraints. By contextualizing therapy outcomes within these 

broader frameworks, this research contributes to a more holistic understanding of hormone 

replacement therapy strategies worldwide. The nuanced differences observed between 

countries—such as Switzerland’s preference for HRT versus the USA’s inclination towards 

BHRT despite comparable HDI—underscore the necessity of tailoring menopausal care policies 

to regional realities. 

5.2 Summary of Clinical Efficacy 

BHRT demonstrated superior effectiveness in alleviating vasomotor symptoms, urogenital 

atrophy, and psychological manifestations of menopause compared to HRT. Women receiving 

BHRT reported a greater reduction in hot flashes, night sweats, vaginal dryness, and mood 

disturbances by margins ranging from 10% to 30%. This improved efficacy is primarily 

attributable to BHRT’s use of hormones chemically identical to those naturally produced by the 

human body, which enables more precise receptor binding and physiological responses. 
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The personalized nature of BHRT formulations—often customized to individual hormone 

profiles—facilitates optimal dosing and reduces the likelihood of systemic side effects. In 

contrast, synthetic hormones used in HRT, although standardized and extensively studied, may 

not fully mimic endogenous hormonal activity, potentially limiting symptom relief and 

increasing adverse event risks. This difference in hormonal bioequivalence is crucial when 

addressing complex menopausal symptomatology, which varies greatly among individuals. 

Furthermore, the psychological benefits associated with BHRT—such as reductions in anxiety, 

cognitive fog, and mood swings—are particularly noteworthy. These improvements likely stem 

from more stable hormonal levels and minimized fluctuations achieved through personalized 

dosing. Given the profound impact of menopausal psychological symptoms on quality of life, 

these findings support BHRT’s role as a valuable therapeutic option in the mental health aspects 

of menopause management. 

5.3 Safety and Risk Profile 

A central concern in hormone replacement therapy is the risk of hormone-sensitive cancers and 

cardiovascular complications. The study’s results affirm that BHRT carries a significantly lower 

risk of breast, ovarian, and endometrial cancers compared to HRT. This aligns with previous 

research indicating that bio-identical hormones may exert less mitogenic stimulation on 

mammary and endometrial tissues. The chemically identical structure of BHRT hormones may 

lead to different interactions with estrogen and progesterone receptors, resulting in a safer 

oncological profile. 

Cardiovascular health outcomes further reinforce BHRT’s advantageous safety profile. Lower 

incidences of thromboembolic events, hypertension, and adverse lipid profile changes were 

observed in BHRT users. These findings may be explained by BHRT’s balanced estrogen-

progesterone combinations and personalized administration, which reduce systemic exposure and 

pro-thrombotic effects common with some synthetic hormones. 

However, it is imperative to recognize that neither BHRT nor HRT is entirely risk-free. Both 

require individualized assessment, ongoing monitoring, and risk stratification based on patient 

history, genetic predisposition, and comorbidities. The decision to initiate hormone therapy must 

always consider potential benefits against these risks, emphasizing shared decision-making 

between clinicians and patients. 
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5.4 Economic and Accessibility Considerations 

The higher cost of BHRT compared to HRT represents a significant barrier to its widespread 

adoption, particularly in countries with constrained healthcare budgets and limited insurance 

coverage. Direct costs of BHRT, encompassing hormone preparation, diagnostics, and follow-

up, frequently exceed those of conventional HRT by 50% or more. This cost differential restricts 

access to BHRT for higher-income populations or those with comprehensive healthcare plans. 

Indirect economic impacts, such as workforce absenteeism due to untreated menopausal 

symptoms or side effects, further complicate the economic evaluation of hormone therapies. 

Improved symptom control through BHRT may reduce these indirect costs, but such benefits are 

often overlooked in policy decisions. Additionally, systemic healthcare burdens arising from the 

management of hormone-related adverse events contribute to overall economic strain, 

highlighting the need for cost-benefit analyses incorporating long-term outcomes. 

In countries like India, Brazil, Malaysia, and South Africa, where healthcare infrastructure and 

funding are limited, HRT’s lower upfront costs and broad availability make it the default 

treatment option despite its relatively higher risks. These disparities underscore the importance 

of policy interventions that subsidize BHRT or develop cost-effective formulations to bridge the 

equity gap in menopausal care. 

5.5 Influence of Healthcare Infrastructure and Cultural Attitudes 

National economic status and healthcare infrastructure markedly influence hormone therapy 

preferences. High HDI countries typically have more established healthcare systems with 

specialized menopausal care services, allowing greater access to BHRT. However, cultural 

perceptions and physician prescribing habits create variability even within these nations. For 

example, Switzerland’s preference for HRT over BHRT despite its advanced healthcare system 

suggests entrenched clinical guidelines or patient perceptions favouring conventional therapies. 

Conversely, the USA’s high adoption of BHRT may reflect more aggressive marketing, patient-

driven demand for “natural” therapies, and a healthcare environment conducive to personalized 

medicine. Cultural attitudes toward menopause, including stigma or normalization of symptoms, 

affect willingness to seek treatment and the type of therapy chosen. 

In middle and low-HDI countries, limited healthcare access, lack of menopause education, and 

scarcity of trained specialists result in reliance on more affordable and widely available HRT. 
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These challenges are compounded by economic constraints and health system inefficiencies, 

which restrict options for personalized care and contribute to uneven health outcomes. 

5.6 Implications for Clinical Practice 

Healthcare providers must integrate clinical efficacy, safety data, patient preferences, and 

socioeconomic context into hormone therapy decisions. Personalized BHRT offers a promising 

avenue for optimized symptom management and reduced adverse events but requires careful 

patient selection and monitoring. HRT remains a valuable and practical option, especially where 

resource limitations preclude the use of BHRT. 

Clinicians should advocate for enhanced patient education to inform about the risks and benefits 

of both therapies and promote shared decision-making. Screening for cancer risk factors and 

cardiovascular health assessments are critical components of safe hormone therapy management. 

Furthermore, interdisciplinary collaboration among endocrinologists, gynecologists, and primary 

care providers can improve continuity of menopausal care. 

5.7 Limitations of the Study 

This study’s retrospective, cross-sectional design inherently limits causal inference and temporal 

analyses of therapy outcomes. Variations in data quality, reporting standards, and healthcare 

system characteristics across countries may introduce confounding biases. The lack of long-term 

follow-up restricts understanding of chronic disease progression and survival related to hormone 

therapy. 

The heterogeneity of BHRT formulations, compounded by the lack of international 

standardization and regulatory oversight, complicates direct comparison with synthetic HRT. 

Patient self-selection biases and cultural differences in symptom reporting may also affect 

results. 

5.8 Recommendations for Future Research 

Longitudinal, multicenter clinical trials with standardized BHRT protocols are necessary to 

confirm efficacy and safety findings and elucidate long-term outcomes. Research into cost 

reduction strategies and insurance coverage models for BHRT could enhance accessibility. 

Qualitative studies exploring patient and provider attitudes toward hormone therapy will provide 

deeper insights into cultural and educational barriers. Furthermore, health economic modelling 
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that incorporates both direct and indirect costs will aid policymakers in optimizing resource 

allocation. 

5.9 Final Conclusion 

This comprehensive evaluation underscores BHRT’s superior efficacy and safety in managing 

menopausal symptoms but also highlights the significant economic and systemic challenges that 

limit its universal adoption. Tailored healthcare policies addressing affordability, education, and 

infrastructure are essential to extend the benefits of personalized hormone therapy to diverse 

populations. 

Ultimately, optimizing menopausal care requires balancing clinical innovation with practical 

realities, ensuring that all women—regardless of geographic or socioeconomic status—have 

access to safe, effective, and affordable treatment options that enhance their quality of life during 

this critical stage of life. 
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