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Abstract 

Sex ratio at birth (SRB) is a key demographic indicator reflecting gender balance within a population. Under natural 

biological conditions, the global SRB ranges between 103 and 107 male births per 100 female births. This study examines 

global trends in sex ratio imbalance using demographic datasets from the United Nations World Population Prospects. The 

research integrates statistical trend analysis with socio‑economic interpretation to evaluate the influence of technological 

access, cultural norms, and fertility transitions on gender distribution at birth. Results indicate that persistent gender 

imbalance may produce long‑term demographic consequences including marriage market distortions, migration pressures, 

and social instability. Policy strategies including technological regulation, gender equality programs, and demographic 

monitoring are discussed. 
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1. Introduction 

 

• Population dynamics play a fundamental role in shaping economic development and social stability.  

• Among demographic indicators, the sex ratio at birth is widely used to evaluate gender balance. Natural biological 

mechanisms  

• Generally produce slightly more male births than female births. However, deviations from this range are frequently 

observed  
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• In societies where cultural gender preference exists. In recent decades, technological advancements in prenatal 

diagnostics  

• Have made early detection of fetal characteristics possible. While these technologies improve healthcare outcomes, 

they may  

• Also influence reproductive choices when combined with strong gender preference. Understanding these interactions is 

essential  

• For policymakers and demographic researchers. 

2. Literature Review 

 

• Previous studies have examined gender imbalance from sociological, demographic, and economic perspectives.  

• Sen introduced the concept of missing women, highlighting structural gender discrimination. Later demographic analyses. 

• Emphasized the relationship between fertility decline and gender selection behavior. Technological accessibility and  

• Socio‑economic factors have also been identified as significant contributors to SRB variations. 

3. Conceptual Framework 
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Fig: 1 – Conceptual Framework 

Sex ratio imbalance is influenced by a combination of demographic, cultural, and technological factors. Demographic 

variables such as declining fertility rates and population aging influence family planning decisions. Cultural norms and long-

standing preferences for male children further shape reproductive behavior in several societies. At the same time, 

technological advancements in prenatal diagnostics have enabled early detection of fetal characteristics, which may influence 

reproductive choices when combined with strong gender preferences. 

These interacting drivers collectively contribute to variations in sex ratio patterns across different regions. The conceptual 

model presented in Figure 1 illustrates the relationship between the major drivers of sex ratio imbalance and their broader 

demographic consequences. 

4. Research Gap 

 

• Most studies focus on isolated factors such as cultural preference or technology. Few studies integrate  

• Demographic data with socio‑economic interpretation and global datasets. This research aims to bridge that gap by 

combining  

• Statistical analysis with demographic interpretation using international datasets. 

 

5. Objectives 

 

• To analyze global trends in the Sex Ratio at Birth using international demographic datasets. 

• To identify socio-technological and cultural factors contributing to gender imbalance at birth. 

• To examine the long-term demographic consequences associated with persistent sex ratio imbalance. 

• To propose policy strategies aimed at promoting gender balance and sustainable population development. 

 

6. Methodology 

 

This study adopts a quantitative research approach based on secondary demographic data in order to examine patterns and 

variations in the Sex Ratio at Birth (SRB) across different regions of the world. Secondary data sources are widely used in 

demographic research because they provide large-scale population statistics collected over long time periods. Such datasets 

allow researchers to analyze demographic trends and identify structural changes in population characteristics without 

conducting primary surveys. 

 

For the present study, demographic data were obtained from the United Nations Population Division World Population 

Prospects dataset, which is one of the most comprehensive global population databases available. This dataset provides 

internationally standardized demographic indicators for nearly all countries and regions, making it a reliable source for 

comparative population analysis. The dataset includes historical population estimates as well as projections that are regularly 

updated using demographic modeling techniques. 
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The methodological framework of this study consists of several analytical stages. First, relevant demographic indicators 

related to gender balance and population structure were extracted from the dataset. The primary variables considered in this 

research include Sex Ratio at Birth (SRB), Child Sex Ratio (CSR), and Total Fertility Rate (TFR). These indicators provide 

valuable insights into both reproductive patterns and gender distribution within populations. 

 

The Sex Ratio at Birth (SRB) represents the number of male births per 100 female births and serves as the central indicator 

for analyzing gender balance at birth. The Child Sex Ratio (CSR) provides additional information on gender distribution 

among young children and can indicate whether gender imbalance persists beyond birth. The Total Fertility Rate (TFR) 

measures the average number of children born to a woman during her lifetime and helps explain demographic transitions that 

may influence reproductive behavior and family size preferences. 

 

After data extraction, the dataset was organized and processed to ensure consistency and comparability across regions and 

time periods. This stage involved reviewing the available demographic variables, selecting relevant indicators, and preparing 

the dataset for statistical analysis. Proper data organization is essential in demographic research because it enables 

meaningful comparisons between countries and across different time frames. 
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To identify patterns and long-term trends in SRB values, trend analysis techniques were applied. Trend analysis allows 

researchers to observe how demographic indicators change over time and whether those changes remain within the natural 

biological range or deviate from expected patterns. By examining these trends across multiple decades, it becomes possible 

to identify demographic shifts that may reflect social, economic, or technological influences. 

 

In addition to time-based analysis, the study also applied comparative regional evaluation. This analytical approach involves 

comparing demographic indicators across different countries or geographical regions in order to identify variations in sex 

ratio patterns. Comparative analysis is particularly useful for highlighting the influence of cultural norms, economic 

development levels, and technological accessibility on reproductive behavior. 

 

Furthermore, statistical visualization techniques were used to present the results in a clear and interpretable format. Graphs, 

charts, and comparative tables were generated to illustrate key demographic trends and relationships between the selected 

indicators. Visual representations of demographic data help simplify complex statistical patterns and allow readers to easily 

interpret the findings of the study. 

By combining trend analysis, regional comparison, and statistical visualization, the methodological framework provides a 

comprehensive approach to understanding the factors that influence variations in the sex ratio at birth. The use of 

internationally recognized demographic datasets also ensures that the results are reliable and comparable across different 

population contexts. 

 

Overall, this methodology enables a systematic examination of SRB patterns and provides a solid analytical foundation for 

interpreting the demographic and socio-economic factors that contribute to gender imbalance in various parts of the world. 

 

Table 1: Global Sex Ratio Trend 

 

Year Male per 100 Female 

1990 107 

2000 108 

2010 107 

2015 107 

2020 107 

 

Table 2: Country Comparison 

 

Country Male per 100 Female 

Global Average 107 

India 110 

China 111 

Vietnam 111 

United States 105 
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Figure 3: Global Sex Ratio Trend 

 

 

Figure 4: Country Comparison 
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Figure 5: Fertility vs Sex Ratio 

 

7. Results and Discussion 

 

Analysis indicates that gender imbalance emerges from interaction between socio‑cultural norms, technological accessibility, 

and demographic transitions. Regions experiencing rapid fertility decline combined with strong son preference demonstrate 

the highest deviations in SRB values. 

8. Conclusion 

The present study examined the global patterns and determinants of Sex Ratio at Birth (SRB) and explored the broader 

demographic consequences of persistent gender imbalance. Under natural biological conditions, the SRB typically ranges 

between 103 and 107 male births per 100 female births. However, the analysis of global demographic datasets indicates that 

several countries and regions have experienced deviations from this natural range over the past few decades. These 

deviations cannot be explained solely by biological mechanisms; instead, they reflect a complex interaction of social 

preferences, technological access, and demographic transitions. 

The results of the study highlight that cultural preference for male children remains one of the most influential drivers of sex 

ratio imbalance in many societies. In countries experiencing rapid economic development and declining fertility rates, 

families often limit the number of children they have while simultaneously maintaining a strong preference for male 

offspring. This combination creates conditions in which reproductive decisions may be influenced by prenatal diagnostic 

technologies capable of identifying fetal characteristics. While these technologies were originally developed to improve 

maternal and fetal healthcare outcomes, their misuse in certain social contexts can unintentionally contribute to demographic 

imbalance. 
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The comparative analysis of selected countries also demonstrates that the magnitude of SRB imbalance varies significantly 

across regions. Countries such as China, India, and Vietnam have historically reported higher SRB values compared to the 

global average. These patterns are closely linked to cultural traditions, socio-economic structures, and historical demographic 

policies that indirectly reinforced gender preference. In contrast, countries with stronger gender equality frameworks and 

regulatory mechanisms tend to maintain SRB values closer to the biological norm. 

From a demographic perspective, persistent imbalance in the sex ratio at birth can generate several long-term population 

consequences. One of the most significant effects is the phenomenon commonly referred to as the marriage squeeze, where a 

surplus of men in future adult cohorts creates difficulties in forming marital partnerships. Such imbalances may influence 

migration patterns, increase cross-regional marriage markets, and potentially contribute to broader social and economic 

tensions. Additionally, gender imbalance can affect labor markets, household structures, and long-term population stability. 

The findings of this research emphasize that sex ratio imbalance should not be viewed as a purely demographic issue; rather, 

it is a multidimensional challenge involving social values, technological ethics, and policy frameworks. Addressing this issue 

therefore requires coordinated interventions at multiple levels. Governments and policymakers must strengthen regulatory 

frameworks governing prenatal diagnostic technologies to ensure that these tools are used strictly for medical purposes. At 

the same time, social policies promoting gender equality, women’s education, and economic empowerment are essential for 

gradually transforming deeply rooted gender preferences within society. 

Public awareness initiatives also play a crucial role in shaping long-term demographic balance. Educational campaigns that 

emphasize the social and economic contributions of women can help reduce discriminatory cultural attitudes that influence 

reproductive decision-making. Furthermore, continued demographic monitoring using international population datasets is 

necessary to track changes in SRB patterns and evaluate the effectiveness of policy interventions over time. 

Another important implication of this research is the value of integrating large-scale demographic datasets with socio-

economic interpretation. By combining statistical trend analysis with broader contextual understanding, researchers can 

better identify the underlying mechanisms driving demographic change. Data resources such as those provided by the United 

Nations Population Division and the World Bank play a crucial role in enabling such comparative population studies. 

In conclusion, the imbalance in the sex ratio at birth represents a significant global demographic concern that extends beyond 

biological variation. It reflects deeper structural inequalities, technological influences, and evolving reproductive behaviors 

within modern societies. Long-term solutions require integrated strategies that combine regulatory oversight, gender equality 

initiatives, and continuous demographic research. Through sustained policy efforts and social transformation, it is possible to 

move toward a more balanced and equitable demographic future where population structures reflect both biological norms 

and principles of gender equality. 
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