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1. INTRODUCTION 
India stands at a critical juncture in its demographic 

history, witnessing a convergence of social 

modernization and biological constraints that 

fundamentally challenge traditional patterns of family 

formation. The Total Fertility Rate (TFR) has declined 

sharply from 3.5 in the early 1990s to 1.9 in 2023, 

falling below the replacement level of 2.1. This 

transformation is particularly pronounced among 

Generation Z women, who are redefining the trajectory 

of marriage and motherhood in ways unprecedented in 

Indian history. 

The institution of marriage, traditionally the 

cornerstone of Indian family structure, is experiencing 

temporal displacement. The average age at first 

marriage for urban Indian women has increased 

steadily, reaching 27 years in 2024, with metropolitan 

cities witnessing even higher averages. This delay 

reflects broader socioeconomic shifts: rising female 

literacy (88% of Indian millennials prioritize 

compatibility and education over family background), 

increased participation in higher education, and 

evolving career aspirations. Over 70% of urban Indian 

couples now meet through digital platforms, and 68% 

Research Article WJPMR, 2026, 12(3), 483-490                                                                                                             Impact Factor: 7.555 

 
WORLD JOURNAL OF PHARMACEUTICAL 

AND MEDICAL RESEARCH 

www.wjpmr.com 

ISSN (O): 2455-3301 

ISSN (P): 3051-2557 

Coden USA: WJPMBB 

ABSTRACT 
India's demographic landscape is undergoing a profound transformation as Generation Z women (born 1997-2012) 
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average age at first marriage for urban Indian women has risen to 27 years in 2024, while the national Total 

Fertility Rate (TFR) has declined to 1.9, below replacement level. This demographic shift coincides with emerging 

lifestyle patterns, including increased alcohol consumption and smoking among young urban women, creating a 

complex intersection of delayed family formation and compromised reproductive potential. This article examines 

the tripartite relationship between late marriage, substance use behaviors, and reproductive health outcomes among 

Gen Z women in India. Drawing from National Family Health Survey (NFHS) data, clinical studies from Indian 

fertility centers, and demographic research, we analyze how smoking accelerates ovarian depletion and increases 

infertility risk, while alcohol disrupts endocrine profiles and ovulatory function. The study explores regional 

variations, with southern states like Kerala and Tamil Nadu exhibiting TFR as low as 1.3-1.5, contrasted with 

higher fertility in northern states. Evidence indicates that while Gen Z women prioritize education and career 

advancement, the compression of reproductive timelines combined with lifestyle factors contributes to rising 

infertility rates and expanding IVF markets (projected to reach USD 3.46 billion by 2033). This paper argues for 

culturally sensitive reproductive health education and policy interventions that address the temporal disconnect 

between social aspirations and biological constraints in India's rapidly transforming society. 
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of women in metropolitan areas actively participate in 

partner selection, indicating fundamental changes in 

autonomy and decision-making. 

 

However, this social evolution confronts immutable 

biological realities. Female fertility demonstrates a 

biphasic decline, with accelerated deterioration after 

age 35. The "tempo effect" of delayed childbearing—

where women postpone family formation to later 

ages—has become the dominant demographic feature 

of urban India, compressing reproductive windows and 

contributing to infertility. In urban areas, where over 

80% of women now marry after age 21, fertility has 

plummeted to 1.5 children per woman, compared to 

2.1 in rural regions. 

 

Compounding these temporal challenges are evolving 

lifestyle patterns among young urban Indian women. 

While traditional gender norms discouraged substance 

use, contemporary Gen Z women face increasing 

exposure to alcohol and tobacco, whether through 

social drinking, professional networking, or stress 

management. The intersection of delayed marriage, 

substance use, and reproductive biology creates a 

complex risk matrix that demands urgent clinical and 

public health attention. 

 

The implications extend beyond individual fertility to 

encompass national demographic projections, 

healthcare system burdens, and intergenerational 

family structures. With the IVF market in India 

projected to grow from USD 864.6 million (2024) to 

USD 3.46 billion by 2033, the medicalization of 

reproduction is becoming increasingly prevalent. This 

paper posits that understanding the interplay between 

social delay and biological compromise is essential for 

developing appropriate interventions for India's Gen Z 

female population. 

 

2. AIM AND OBJECTIVE 
AIM: To evaluate the cumulative impact of late 

marriage, alcohol consumption, and smoking on sexual 

health, fertility potential, and reproductive outcomes 

among Generation Z women in India. 

 

OBJECTIVES 
1. To analyze demographic trends in marriage timing 

and fertility decline among Gen Z women across 

different regions of India. 

2. To assess the physiological mechanisms by which 

alcohol and smoking impair female reproductive 

function in the Indian context. 

3. To examine the regional variations in fertility rates 

and their correlation with female education, 

urbanization, and marriage age. 

4. To identify evidence-based interventions for 

fertility preservation and reproductive health 

optimization tailored to India's sociocultural 

landscape. 

 

3. MATERIALS AND METHODS 
This article constitutes a narrative review synthesizing 

data from the National Family Health Survey (NFHS-

5, 2019-21), academic literature on Indian fertility 

trends, clinical studies from Indian fertility centers, and 

demographic reports. Data sources included the 

Ministry of Health and Family Welfare, Indian Council 

of Medical Research (ICMR), and peer-reviewed 

publications addressing reproductive health in India. 

Search terms encompassed "India Gen Z fertility," 

"delayed marriage India," "female substance use 

India," "IVF India statistics," and "regional fertility 

variation India." Studies published between 2015-2025 

were prioritized. The synthesis integrates demographic 

trend analysis, mechanistic studies from reproductive 

endocrinology, and clinical outcome data from Indian 

ART centers to construct a comprehensive risk 

assessment framework specific to the Indian context. 

No experimental procedures involving human subjects 

were conducted for this review. 

 

4. The Indian Context: Demographic Transition 

and Changing Marriage Patterns 

4.1. The Shift Toward Late Marriage 
India's marriage landscape is experiencing structural 

transformation. The average age at marriage for 

women increased from 22.3 years in 2001 to 25.4 years 

in 2019, with urban areas showing even steeper 

increases. In 2024, urban Indian women marry at an 

average age of 27, while men marry at 30. This trend is 

particularly pronounced among educated women: 

illiterate mothers have an average of 3.3 children 

compared to 1.8 among literate mothers, with the gap 

widening in urban areas (2.5 vs. 1.5). 

 

The drivers of this shift are multifaceted. Gen Z 

women prioritize "being myself" and career 

establishment over traditional markers of success. 

According to Tinder's India research, 59% of Gen Z 

respondents believe society is just as well off if people 

have fewer children, and marriage does not feature in 

their top five priorities over a five-year horizon . This 

represents a fundamental departure from previous 

generations where marriage and motherhood 

constituted primary life goals. 

 

4.2. Regional Variations in Fertility and Marriage 

Patterns 
India exhibits stark regional disparities in fertility and 

marriage timing. 

 

Low Fertility States: Southern and economically 

advanced regions demonstrate TFR significantly below 

replacement level: 

● Kerala: 1.3-1.5 

● Tamil Nadu: ~1.5 

● Delhi, Punjab, Maharashtra: <1.5 for educated 

women  
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High Fertility States: Northern states maintain higher 

fertility, correlating with lower female education and 

earlier marriage: 

● Bihar: 2.98 

● Uttar Pradesh: 2.35 

● Jharkhand: 2.26  

 

These variations reflect the "demographic dividend" in 

reverse—states with higher female education and 

workforce participation exhibit lower fertility, while 

regions with traditional gender norms maintain higher 

birth rates but face associated developmental 

challenges. 

 

4.3. The Marriage Market and Sex Ratio Imbalance 
The consequences of female foeticide and sex-

selective abortion have created a distorted marriage 

market. With a national sex ratio of 110 boys per 100 

girls and severe imbalances in states like Haryana 

(120:100) and Punjab (118:100), the "bride crisis" has 

intensified. This demographic asymmetry 

paradoxically pressures women in high-fertility states 

while creating "missing women" scenarios in others, 

complicating the social dynamics of marriage timing 

and partner selection for Gen Z women. 

 

5. Substance Use and Female Reproductive 

Function in India 

5.1. Emerging Patterns of Substance Use Among 

Indian Women 
Traditionally, substance use in India has been male-

dominated, but patterns are shifting among urban Gen 

Z women. While comprehensive national data on 

female smoking and alcohol consumption remains 

limited, clinical evidence from fertility centers 

indicates increasing prevalence. The National Survey 

on Substance Use highlights that women substance 

users develop medical complications more rapidly than 

men, including menstrual disturbances, infertility, and 

pregnancy complications. 

 

5.2. Smoking: Ovarian Toxicity and Fertility 

Compromise 
Cigarette smoking represents a significant but often 

underrecognized threat to female fertility in India. 

Clinical data from Indian fertility centers indicate that 

smoking increases infertility risk by approximately 

60%. The mechanisms of reproductive toxicity 

include: 

 

Ovarian Reserve Depletion: Smoking accelerates 

follicular atresia through toxic effects on granulosa 

cells and oocytes. Indian women who smoke 

experience earlier menopause and reduced anti-

Müllerian hormone (AMH) levels, compromising both 

oocyte quantity and quality. 

 

Tubal and Uterine Damage: Smoking increases 

ectopic pregnancy risk by 50-300% through effects on 

tubal ciliary function. Dr. Manju Gupta, senior 

consultant at Motherhood Hospitals, Noida, notes that 

smoking "speeds up the loss of eggs, damages the 

fallopian tubes, and increases the risk of miscarriage 

and ectopic pregnancy". 

 

Assisted Reproduction Outcomes: In Indian IVF 

centers, female smokers require higher gonadotropin 

doses, produce fewer mature oocytes, and experience 

lower implantation rates. IVF success rates are reduced 

by approximately 50% when either partner smokes. 

 

5.3. Alcohol: Endocrine Disruption and Menstrual 

Dysfunction 
Alcohol consumption, even in moderate amounts, 

significantly impacts female reproductive function. Dr. 

Anuja Thomas, consultant-obstetrician at Motherhood 

Hospitals, Kharghar, emphasizes that alcohol and 

vaping "disrupt hormonal balance, affect menstrual 

cycles, reduce fertility and raise the chances of 

miscarriages". 

 

Ovulatory Dysfunction: Alcohol interferes with 

hypothalamic-pituitary-ovarian axis function, 

disrupting GnRH pulsatility and LH secretion. Women 

consuming more than seven alcoholic drinks per week 

experience irregular cycles and anovulation. 

 

Fecundability Reduction: Heavy alcohol 

consumption (>14 drinks/week) correlates with 16-

21% reduced likelihood of conception. For Indian 

women delaying marriage into their 30s, even 

moderate consumption may compound age-related 

fertility decline. 

 

Pregnancy Complications: Alcohol exposure during 

the peri-conceptional period affects placental 

development and increases miscarriage risk. The 

cultural normalization of alcohol in urban professional 

settings creates particular risks for Gen Z women 

navigating delayed family formation. 

 

5.4. Combined Effects and Vaping Concerns 
The convergence of smoking, alcohol, and emerging 

vaping behaviors creates synergistic risks. Dr. Neha 

Tripathi, fertility specialist at Nova IVF Fertility, Delhi 

NCR, notes that "vaping, often considered a safer 

option, contains chemicals that harm the uterine lining 

and egg development". The misconception that vaping 

is "safer" than smoking may lead to higher usage 

among health-conscious Gen Z women, inadvertently 

compromising fertility. 

 

6. Sexual Health and Reproductive Outcomes 

6.1. Sexual Function and Substance Use 
Substance use affects sexual health beyond fertility 

implications. Smoking accelerates vascular aging, 

potentially impairing genital blood flow and arousal 

responses. The anti-estrogenic effects of smoking 

contribute to vaginal dryness and dyspareunia, 

particularly as women age. 
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Alcohol exhibits biphasic effects: moderate intake may 

reduce inhibitions, but chronic use impairs 

physiological arousal and orgasmic capacity. Among 

Indian women who use drugs, studies indicate high-

risk sexual behaviors, limited agency for decision-

making, and inconsistent contraceptive use despite 

high awareness. 

 

6.2. Maternal Age and Pregnancy Outcomes 
Advanced maternal age (AMA), defined as pregnancy 

at 35 years or older, carries well-documented obstetric 

risks that Indian Gen Z women will increasingly face: 

● Chromosomal Abnormalities: Risk of Down 

syndrome increases from 1 in 1,250 at age 25 to 1 

in 100 at age 40 

● Gestational Diabetes: Incidence rises from 2-3% 

in women under 25 to 8-10% in women over 35 

● Preeclampsia and Hypertensive Disorders: 
Significantly increased with maternal age 

● Cesarean Delivery: Rates increase from 20% in 

women under 30 to 40%+ in women over 35 

● Pregnancy Loss: Miscarriage risk increases from 

10% in early 20s to 30-40% in early 40s 

 

The compression of reproductive timelines—

attempting pregnancy for the first time in the mid-to-

late 30s—means Indian women face these risks 

without the buffer of earlier, lower-risk pregnancies. 

 

7. The IVF Revolution and Medicalization of 

Reproduction 

7.1. Market Growth and Accessibility 
India's IVF market reflects the fertility challenges of 

delayed childbearing and lifestyle factors. Valued at 

USD 864.6 million in 2024, the market is projected to 

reach USD 3.46 billion by 2033, growing at 15.4% 

CAGR. This expansion is driven by: 

● Rising infertility rates (estimated 10-15% of 

Indian couples) 

● Delayed parenthood and marriage 

● Technological advancements (ICSI, PGT-A, 

vitrification) 

● Medical tourism (IVF costs USD 3,000-5,000 in 

India vs. USD 15,000-20,000 in the U.S.)  

 

7.2. Success Rates and Age-Related Decline 
IVF success rates in India demonstrate the biological 

reality of ovarian aging: 

 

 

 

Table 1: Age Group of Average Success Rate per Cycle. 

Age Group Average Success Rate per Cycle 

Under 35 52% 

35-37 40% 

38-40 30% 

40-42 20% 

43+ 8% 

 

For Gen Z women currently in their early-to-mid 20s, 

delayed marriage to 30+ means entering fertility 

treatment at ages where success rates have already 

declined significantly. 

 

8. Results: Synthesis of Evidence 
The evaluation of late marriage, substance use, and 

reproductive outcomes among Indian Gen Z women 

reveals a complex demographic and clinical landscape: 

 

Demographic Trends: India's TFR has fallen below 

replacement level (1.9 nationally, 1.5 in urban areas). 

Gen Z women marry at increasingly later ages (average 

27 in urban areas), with significant regional variation—

southern states exhibit TFR of 1.3-1.5 while northern 

states maintain higher fertility. 

 

Substance Use Impact: Smoking increases infertility 

risk by 60%, accelerates ovarian depletion, and reduces 

IVF success by 50%. Alcohol disrupts ovulation and 

endocrine function, with heavy consumption reducing 

conception likelihood by 16-21%. Vaping presents 

emerging risks through chemical exposure affecting 

uterine lining. 

 

Fertility Outcomes: Women delaying marriage to late 

20s/early 30s face compressed reproductive windows. 

Those with concurrent substance use face compounded 

challenges: smokers experience earlier menopause and 

reduced AMH; heavy drinkers show increased 

anovulation and pregnancy loss. 

 

Healthcare System Response: The IVF market is 

expanding rapidly (15.4% CAGR) to address rising 

infertility, with over 3,000 ART clinics nationwide. 

However, success rates decline sharply with age, and 

treatment remains financially inaccessible for many 

Indians.

 

Table 2: Pros and Cons Matrix. 

Aspect Pros (Advantages) Cons (Disadvantages) 

Late Marriage 
Educational/professional attainment; 

economic stability; gender empowerment 

Compressed fertility window; increased 

pregnancy risks; reduced family size potential 

Delayed Career establishment; financial Declining oocyte quality; higher miscarriage 
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Childbearing preparedness; mature parenting rates; chromosomal abnormalities; medicalized 

conception 

Smoking 

Cessation 

Improved fertility outcomes; reduced 

cancer risk; better pregnancy outcomes 

Irreversible ovarian depletion; persistent 

epigenetic changes; social pressure in professional 

settings 

Alcohol 

Moderation 

Preserved ovulatory function; reduced 

fetal risk; improved sexual health 

Cultural normalization in urban settings; social 

pressure; stress management challenges 

IVF Availability 

Solution for age-related infertility; 

technological advancement; medical 

tourism revenue 

High cost (₹2-5 lakhs per cycle); emotional 

burden; lower success rates with advanced age; 

ethical concerns 

Regional Fertility 

Variation 

Southern model shows female 

empowerment correlation 

Northern bride crisis; sex ratio imbalance; 

trafficking of women; social instability 

 

9. DISCUSSION 

9.1. The Demographic Paradox of Empowerment 
India's fertility decline represents a paradox of female 

empowerment. As education and workforce participation 

increase, fertility decreases—a pattern observed across 

all developed nations. However, unlike Western 

countries where fertility decline stabilized at moderate 

levels, India's TFR has fallen rapidly to 1.9, with urban 

educated women averaging only 1.5 children. For Gen Z 

women, this creates tension between achieving 

professional milestones and completing desired family 

size within biological constraints. 

 

The "tempo effect" is particularly pronounced in India 

due to the magnitude of social change compressed into a 

single generation. Women who might have married at 20 

and had three children in previous generations are now 

marrying at 27+ and struggling to conceive one or two. 

This temporal compression generates significant 

psychological stress and drives the medicalization of 

reproduction. 

 

9.2. The Invisibility of Female Substance Use 
Reproductive health education in India focuses 

extensively on maternal nutrition and infection 

prevention but rarely addresses substance use effects on 

fertility. The stigma surrounding female drinking and 

smoking means many women may not disclose these 

behaviors to healthcare providers, missing opportunities 

for preconception counseling. 

 

Moreover, the emergence of vaping as a "safer" 

alternative creates new risks. Dr. Tripathi's observation 

that vaping chemicals harm uterine lining is particularly 

concerning given the product's marketing toward young, 

health-conscious women. Regulatory frameworks lag 

behind product innovation, leaving Gen Z women 

vulnerable to misinformation. 

 

9.3. Regional Disparities and Policy Implications 
The stark regional variation in fertility rates—Kerala at 

1.3 vs. Bihar at 2.98—reflects differential female 

empowerment but also creates social distortions. The 

"bride crisis" in northern states, where sex ratios reach 

120:100, results in trafficking of women from eastern 

and southern states, perpetuating cycles of gender-based 

violence and discrimination. 

For Gen Z women in high-fertility states, early marriage 

may be pressured by marriage market dynamics, while 

those in low-fertility states face the opposite pressure to 

delay. Neither scenario optimally supports reproductive 

health—early marriage risks obstetric complications and 

truncated education, while late marriage risks infertility 

and medicalized conception. 

 

9.4. The IVF Industry and Equity Concerns 
The projected growth of India's IVF market to USD 3.46 

billion by 2033 reflects both technological advancement 

and the failure of natural fertility optimization. While 

IVF offers solutions for age-related infertility, it remains 

financially inaccessible for most Indians (average cost 

₹2-5 lakhs per cycle, often requiring multiple cycles). 

This creates a two-tiered system where educated, affluent 

Gen Z women can access fertility preservation and ART, 

while less privileged women face involuntary 

childlessness or high-risk pregnancies. 

 

9.5. Cultural Navigation and Clinical Counseling 
Healthcare providers must adapt counseling approaches 

for Indian Gen Z women: 

● Anticipatory Guidance: Fertility education should 

begin in early 20s, addressing the nonlinear decline 

in ovarian reserve and the impact of lifestyle factors, 

delivered through culturally appropriate channels 

(social media, educational institutions) 

● Substance Use Screening: Routine assessment of 

smoking, vaping, and alcohol use with specific 

counseling regarding reproductive effects, 

normalized within general health check-ups 

● Fertility Preservation: Discussion of oocyte 

cryopreservation for women delaying marriage, 

particularly in high-cost metropolitan areas where 

marriage age exceeds 28 

● Regional Sensitivity: Tailored approaches 

recognizing that "late marriage" in Kerala (average 

27+) differs significantly from "early marriage" in 

Bihar (many before 21) 

 

10. Limitations and Future Directions 
Current research limitations include limited national-

level data on Gen Z substance use patterns, 

underreporting of female alcohol/tobacco consumption 

due to social stigma, and lack of longitudinal studies 

tracking delayed marriage outcomes. Future research 
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should focus on vaping effects on fertility, regional 

variations in ART utilization, and the psychosocial 

impact of fertility treatment on Indian women. 

 

11. CONCLUSION 
The convergence of late marriage, evolving substance 

use patterns, and compressed fertility timelines creates a 

critical reproductive health challenge for India's 

Generation Z women. As the nation undergoes rapid 

demographic transition—TFR falling below replacement 

level, marriage age rising to 27+ in urban areas, and IVF 

markets expanding at 15.4% annually—the biological 

realities of female reproduction remain unchanged. 

 

For Gen Z women, the path forward requires integrated 

approaches: fertility awareness education that begins in 

early adulthood rather than at marriage, aggressive 

substance use prevention targeting vaping and social 

drinking, expanded access to fertility preservation 

technologies, and workplace policies that enable earlier 

childbearing for those who choose it. The current 

trajectory—where educated urban women delay family 

formation until their 30s, then require expensive medical 

intervention to conceive—represents neither optimal 

public health policy nor gender equity. 

 

India's demographic dividend depends on supporting 

women to achieve both their professional aspirations and 

reproductive goals. This requires acknowledging that 

while social timelines can be extended, biological clocks 

cannot. For Gen Z women navigating these competing 

demands, proactive reproductive health management—

including substance cessation, fertility monitoring, and 

informed timeline planning—offers the best prospect for 

realizing their desired family size without compromising 

health or career. 

 

The reproductive revolution in India is not merely 

technological (IVF, egg freezing) but temporal—

realigning social and biological timelines to support 

women's holistic life goals. Without such realignment, 

India risks a future of medicalized reproduction, 

demographic decline, and generational fertility gaps that 

exacerbate existing inequalities. 
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