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ABSTRACT 

Background: According to the latest GLOBOCAN statistics, cervical cancer ranks as the fourth most common cancer in 

terms of incidence and mortality among women worldwide, following only breast cancer, colorectal cancer, and lung cancer. 

In low-income countries, cervical cancer is the second most common fatal malignant tumor . Evidently, cervical cancer 

causes a substantial burden on women’s public health globally. Cervical cancer incidence and mortality rates in the United 

States have substantially declined over recent decades, primarily driven by reductions in squamous cell carcinoma cases. 

However, the trend in recent years remains unclear.  

This study was aimed to explore the trends in cervical cancer incidence, prevalence and mortality, stratified by demographic, 

particularly age- related incidence, death rates, rural and urban population, screening programme and tumor characteristics 

from 2000 to 2030 in India, in Global context. 

Among the selected countries, India exhibited the lowest incidence and mortality rates for all-cause cancer among women, 

with rates of 100.83 and 62.61 per 100,000 person-years, respectively. However, the ASIR and ASMR of cervical cancer 

were the second highest in India (17.71 and 11.15 per 100,000 person-years) after South Africa (33.18 and 19.03 per 100,000 

person-years). The incidence rates in India are below the global median for all cancers (157.66), breast cancer (46.21), and 

corpus uteri cancer (7.03), but they are above the global median for cervix uteri cancer (14.10). A similar trend was observed 

concerning cancer-related mortality rates among Indian women. Nearly 54% of cancer incidence and 50% of cancer mortality 

among women in India are attributed to these six female-specific cancers. 

Conclusions: India contributed significantly to the global burden of female-specific cancers, the ASIR and ASMR for these 

cancers were lower than those in many other countries. It was essential to study how sociodemographic transitions influenced 

the patterns of female-specific  cervical cancer in high, low, and middle-income countries to inform the implementation of 

effective cancer control strategies by health systems in  India as compared to other countries. 
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1. INTRODUCTION 

Cervical cancer ranks as the fourth most common cancer among women worldwide. However, its impact was 

disproportionately severe in developing countries such as India. In these regions, the burden of the disease was notably high,  

which highlighted a critical need for effective public health interventions to improve healthcare systems [1-4].In 2023, the 

global incidence of cervical cancer, which predominantly affects women, was estimated at 661,044 new cases, resulting in 

348,186 reported deaths [5,6].Cervical cancer leads as the most frequently occurring cancer in 23 out of 185 countries and 

the second most common in 67 countries. In terms of cancer-related deaths, cervical cancer tops the list as the primary cause 

in 36 countries and was the second most common cause of cancer-related deaths in 49 countries [3-8]. Nearly 90% of these 

fatalities occurred in low and middle-income countries (LMICs), with higher incidence and mortality rates observed in 

sub-Saharan Africa, Central America, and Southeast Asia [4,9].Cervical cancer remains a significant public health problem 

in the United States, (US) with a higher incidence than other gynecologic cancers globally. Despite advancements in 

screening and diagnostic modalities, the incidence of cervical cancer remains substantial in the US, with approximately 

13,800 new cases and 4290 fatalities reported in 2020[5-10]. Even with progress in promoting cervical cancer screening and 

vaccination, the worldwide rates of incidence and mortality for cervical cancer are still unacceptably high[6]. This is 

particularly common in developing countries and regions with limited resources, where cervical cancer remains a major 

cause of cancer-related deaths among women[11-14]. Recent estimates for 2023 show that annually 669847 new cervical 

cancer cases were diagnosed worldwide. However, these rates are quite higher among Indian women in comparison to global  
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estimates. In India, the age-standardized incidence rate is 14.7 per 100,000 women, and the age-standardized mortality rate 

is 9.2 per 100,000 women [3,15].Current data indicated that the cervical cancer was the second most common cancer among 

females in India [16-21]. Low age at marriage, early age at first intercourse, higher parity raises the risk of HPV acquisition 

among Indian women [6,22-25]. Although the burden of cervical cancer is decreasing slowly in the India, deaths can also be 

prevented if it is screened at early stages [7, 26-28]. Cervical cancer mostly affects women from rural areas with poor 

socioeconomic status [8,29-31]. Poor screening is associated with poverty. Lack of screening and treatment has been 

identified as a factor leading to the development of invasive cancer, which leads to death [9, 10,32-36]. Although the 

improvement in the living standard and awareness among women has resulted in a decline in the incidence of cervical cancer 

in  India, the situation is alarming in the rural settings where the majorities of women are illiterate and have poor hygienic 

conditions [37-41]. Additionally, access to medical facilities and poor socioeconomic status contribute to the spread of 

carcinoma cervix in rural areas. As India is on the way to universalizing the national level screening programme of cervical 

cancer, it is crucial to investigate the areas vulnerable to poor screening and trends and patterns in its prevalence. Screening 

and associated social determinants are vital to understanding the need for intervention in a heterogeneous population like 

India. There has been substantial progress in primary prevention strategies, and it certainly affected incidence and mortality 

due to cervical cancer 42-49]. However, screening for precancerous and cancerous cervical lesions among women over 30 

years will be critical in developing countries like India to ensure that women receive appropriate diagnostic and treatment 

services [50-55]. 

Figure-1: Incidence of cervical cancer from 1990 to 2019 per 100,000 women in India.  

 

Figure-1, illustrating the A) Incidence of cervical cancer per 100,000 women in 1990. B) Incidence of cervical cancer per 

100,000 women in 2000. C) Incidence of cervical cancer per 100,000 women in 2010. D) Incidence of cervical cancer per 

100,000 women in 2019 
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Figure-2: Mortality of cervical cancer from 1990 to 2019 per 100,000 women in India. 

 

Figure-2, illustrating the A) Mortality of cervical cancer per 100,000 women in 1990. B) Mortality of cervical cancer per 

100,000 women in 2000. C) Mortality of cervical cancer per 100,000 women in 2010. D) Mortality of cervical cancer per 

100,000 women in 2019 
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Table-1: Age-standardized incidence and death rates of cervical cancer for India and its states in 2019 and their 

Average Annual Percentage Change (AAPC) from 1990 to 2019 

 

Table-1, illustrated that  the Age-standardized rates and AAPC of Cervical Cancer incidence and Death in India and its states 

in 1990 - 2019. The age-standardized incidence and death rates of cervical cancer in India is found to be 13.10 (95% UI 

10.18,17.09) and 7.38 (95% UI 5.71,10.13) per 100,000 females, respectively. For Incidence, all of the states have shown a 

significant declining trend except Gujarat (AAPC: −0.53; 95%CI: −1.47 to 0.42; p > 0.05), Assam (AAPC: −0.50; 95%CI: 

−1.23 to 0.24; p > 0.05) , Haryana (AAPC: −0.62; 95%CI: −1.65 to 0.42; p > 0.05), Karnataka (AAPC: − (AAPC: 0.31; 

95%CI: −0.41; 95%CI: -0.94 to 0.13; −1.00 to 0.39; p > 0.05) , Maharashtra p > 0.05) , Uttar Pradesh (AAPC: −0.26; 95%CI: 

−0.74 to 0.22; p > 0.05) and Kerala (AAPC: −1.07; 95%CI: −2.21 to 0.08; p > 0.05) where non-significant declining trend 

was observed and Rajasthan (AAPC: 0.05; 95%CI: −0.71 to 0.82; p > 0.05) where non-significant increasing trend is 

observed  . All of the states have shown a significant declining trend in mortality except Haryana (AAPC: −1.07; 95%CI: 

−2.21 to 0.10; p > 0.05), Karnataka (AAPC: −0.77; 95%CI: −1.61 to 0.07; p > 0.05) and Rajasthan (AAPC: −0.65; 95%CI: 

−1.53 to 0.25; p > 0.05), where non-significant declining trend is observed. 

The above mentioned data and figures are primarily showing the incidence and death rates of cervical cancer in India, which 

developed the author’s interest to assess trends in incidence and mortality of cervical cancer in India and its states over the 

past three decades and up-to 2030, to track the progress of strategies, screening programme and Government policies  for 

preventing and controlling cervical cancer as compared to other developed and developing countries and its states. 

Hence, this study was aimed to determine the extent of the cervical cancer burden across different states in India, with a 

specific focus on estimating the years of life lost (YLLs), years lived with disability (YLDs), and disability-adjusted life 

years (DALYs). Additionally, this review  was also aimed to project this burden for the year 2025-2030 to provide a more 

comprehensive understanding of the current and future impact of cervical cancer on the rural and urban population as 
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compare to other countries. Published data from different articles/ sources were presented in this review. 

 Back ground: 

2. INCIDENCE OF CERVICAL CANCER IN USA 

Table-2:  Annual Percentage Change in Incidence of cervical cancer, 2000–2019 In US.[Y.-y. Ou et al.Clinical 

Epidemiology and Global Health. 2025; 33: 102002].[7] 

APC: 

annual percent change; CI: confidence interval. a The value is statistically different from zero (2-sided P < 0.05) based on 

joinpoint regression analysis. 

Table-2, illustrating  the Changes (APCs) at different stages of cervical cancer, revealed the significant variations among the 

three stages. A notable trend of decreasing incidence of localized cervical cancer was observed from 2007, with an annual 

percentage change (APC) of − 1.5 % (95 % CI = − 3.7 to − 2.4 %). In contrast, the incidence of distal cervical cancer 

exhibited fluctuations post-2015, with an APC of − 3.8 % (95 % CI = − 8.6 %–1.1 %). Conversely, regional cervical cancer 

incidence demonstrated a declining trend from 2004 to 2013, followed by an increase after 2013, with an APC of 1.9 % (95 

% CI = − 0.3 %–4.2 %). The investigation of the correlation between tumor size and cervical cancer incidence was conducted, 

as outlined in Table 1 and Fig. 1E. A notable decrease in cervical cancer occurrence in 2015 was observed in tumor measuring 

less than 4 cm, as evidenced by the blue curve (APC = − 56 %, 95 % CI = − 74.5 % to − 26.4 %). 

Table-3:  Age-cycle-cohort modelling of cervical cancer incidence, 2000–2019 in US [56]. 
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AIC= Information Criterion, BIC= Bayesian Information Criterion. 

Table-3,  indicated that, individuals aged 20–24 and 25–29 have the lowest risk of developing cervical cancer compared to 

other age groups. As age increases, the likelihood of developing cervical cancer also increases. The highest risk is seen in 

the 40–44 age group, with a gradual decrease in incidence after the age of 45. Specifically, the incidence of cervical cancer 

decreases by approximately 2.07 % per year for individuals aged 20–24, while those in the 40–44 and 45–49 age groups see 

a reduction of 0.56 % and 0.49 % per year, respectively. The peak risk period was identified as occurring between 2000 and 

2004, characterized by a cycle effect. Subsequently, the strength of the cycle effect gradually diminished from 2004 to 2019; 

however, no statistically significant findings were observed, suggesting that the cycle effect was not significant over the past 

two decades. This suggests that there was no significant cycle effect present in the last two decades. The examination of 

cohort effects indicated a negative impact across all birth cohorts, with the exception of those born between 1915- 1919 and 

1920–1924. This finding implies a decreasing trend in cervical cancer incidence among individuals born in these years, with 

a reduced risk observed in later birth cohorts. The model shows a strong fit, supported by the negative values of both the 

Akaike Information Criterion (AIC) and the Bayesian Information Criterion (BIC). The prevalence of cervical cancer in the 

US has shown a fluctuating pattern over the last two decades, with significant differences noted among various age brackets 

[56-61]. 

Table-4:  Estimated number of new cancer cases and deaths by sex, United States, 2025 [56, 62]. 
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Table-5:  Estimated number of new cases for selected cancers by state, United States, 2025 [56, 63-68]. 
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Continued-5 

 

Table-6: Estimated cases and deaths, and age-standardized incidence and mortality rates of cervical cancer by UN 

region and HDI in 2022 [56. 69-73]. 

 

3. COMPARTATIVE DATA ON PREVALENCE/ INCIDENCE MORTALITY RATES OF CERVICAL 

CANCER IN INDIA AND OTHER COUNTRIES 

 Cervical cancer is the second most prevalent cancer among women in India. An estimated 511.4 million women aged 15 

years and older are potentially susceptible to developing cervical cancer.[71-73] Women from lower socioeconomic 

backgrounds face a relatively higher risk. Recent estimates indicate that, annually, 123,907 women are diagnosed with 

cervical cancer, and 77,348 women lost their lives to the disease in 2020.[74] Notably, the average age of cervical cancer 

incidence in India is 50-59 years,[75] which is comparatively later compared to developed countries, where early diagnosis 
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below 40 years of age is more common due to robust screening practices.[76,77] The five-year survival of patients with 

cervical cancer in India is only 51.7%[78] compared to 62.8% in the United States,[79] emphasizing the importance of early 

screening, diagnosis, and timely initiation of treatment in reducing disease-associated mortality. 

As per National Cancer Registry Program data of Indian Council of Medical Research (ICMR), the estimated number of 

incidence of  Cervical cancer for the country during the last three year is given below: [80-93] 

Table-7: Estimated Incidence of cancer cases in India - State / UT – Cervix Uteri- (2016-2018) 
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Table-8:  Burden of cervical cancer (Incidence, Mortality, YLLs, YLDs, DALYs per 100,000) among women in 

India in 2016 by Population Based Cancer Registries 

 

Abbreviations: CR Crude Rate, ASR Age-Standardised Rate, YLLs Years of Life Lost, YLDs Years Lived with Disability, 

DALYs Disability Adjusted Life Years 

Table-9: Estimated prevalence of cancer cases in India by different State/UT - Cervix Cancer [National Cancer 

Registry Programme Report-2023] 
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Table-10: Estimation of YLLs, YLDs, and DALYs for cervical cancer in India for 2021, 2023, and 

2025[Ramamoorthy et al. Reproductive Health (2024) 21:111] 

 

Above tables illustrated the variations in survival rates/ death / age relations of  different GCs in India and other countries. 

A study conducted among older women aged 65 years or above using the Surveillance, Epidemiology, and End Results 

(SEER) population data demonstrated that the five-year survival rates for women diagnosed with corpus uteri, vulva, and 

cervix uteri cancers were 76%, 69.7%, and 56%, respectively [93]. In contrast, the five year survival rates for women with 

cancers diagnosed in the fallopian tube (47.8%), vagina (44.8%), ovary (31%), and other female organ cancers (24.6%) were 

lower [93, 94-98]. Disparities in social development status, lifestyle, and the availability of diagnostic as well as healthcare 

resources contributed to the differences in the female organ cancer burden across countries and regions [92, 94-100]. A 

temporal trend analysis using the World Health Organization (WHO) mortality database for countries such as Japan, the 

Republic of Korea, and Singapore indicated that age, period, and cohort effects influenced the risk of mortality from these 

cancers [95-103]. Additionally, the cancer burden was associated with the human development index (HDI)[104]. The 

relationship between HDI and the incidence and mortality of GCs was multifaceted [96-106]. Countries with very high HDI 

have lower mortality rates despite higher incidence rates of GCs. This could be due to well-established and advanced 

healthcare systems, high socioeconomic status, and comprehensive cancer screening programs [107-113]. Conversely, low 

HDI countries exhibited the highest incidence rates for GCs, which may be attributed to inadequate or inaccessible healthcare, 

low socioeconomic status, and a lack of vaccination strategies, along with other co-factors such as a higher prevalence of 

human immunodeficiency virus (HIV) and human papilloma virus (HPV) infections and/or coinfections [106-114]. Most 

cancer cases occur in low- and middle-income countries [107-115-121]. In terms of incident cases, India ranked third after 

China and the United States of America (USA), respectively, contributed  the second-largest number of cancer deaths after 

China [88]. The leading cancers among women in India were those arising from the breast, cervix, and ovary [99- 106,112- 

119], which indicated that the screening coverage was low, despite various schemes and programs. According to the national 

family health survey (NFHS-5) data, the percentage of women who underwent cervical cancer screening in India was as low 

as 1.9%, while the percentage of those who ever participated in breast cancer screening practices was merely 0.9%. Lack of 

awareness about cancer screening, socioeconomic inequalities, stigma around screening outcomes and cancer, and limited 

health system resources may all contribute to inadequate screening practices among Indian women [122-130]. The challenge 

of addressing the cancer burden persisted worldwide despite the availability of early detection and preventive measures. 

Breast cancer and other GCs substantially contributed to this burden, with notable disparities in their impact across regions 

and countries due to various factors [131-138]. As a highly populated country, India witnesses a large number of cancer 

cases and deaths, adding to the global burden of cancers in general, and breast cancer and other GCs in particular [139-141]. 

In this review, it was aimed to assess the burden of female organ cancers, cervix uteri, ovary, corpus uteri, vagina, and vulva 

in India and compare it to a global context, using the latest age-standardized incidence and mortality estimates from 

GLOBOCAN reports 2025/ 2030. These estimates will facilitate valid comparisons of cancer burden between regions and 

countries. Such comparisons will yield a clearer understanding of the cancer burden in India relative to other countries and 

help assess the adequacy of cancer control measures in India. 
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Table-11:. Age-standardized incidence and mortality rates of all cancers among women along with the six female-

specific cancers in different continents (GLOBOCAN 2025 estimates). 

 

**Gcs: cancers of cervix uteri, ovary, corpus uteri, vagina, and vulva. ASR, age-standardized rate; 

Table-12: Age-standardized incidence and mortality rates of all cancers among women along with the female-

specific cancers–A comparison between selected countries and India (GLOBOCAN 2025 estimates) 

 

Table-13: Global incidence and mortality rates due to Cervical and GCs—proportionate representation from all 

cancers among women. Selected sociodemographic indicators of the countries included in the study (2024) 
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Table-14: Contribution of Cervical and other reproductive cancers to all cancer incidence and mortality among 

women—A comparison between selected countries. Spearman rank correlation coefficient between ASIR 

(incidence) and sociodemographic indicators of the countries included in the study 

 

ASIR, age-standardized incidence rates 

Figure-3:  Cervix uteri cancer incidence trends in India and China from 2005 to 2020. 

 

Of 185 countries, China ranked 58th and 145th in ASIR and ASMR, respectively, for all cancers among women, where as 

India ranked 170th and 162nd [130-139]. However, the ASIR and ASMR show different patterns when considered Cervical 

cancer and other GCs.  The Cervical cancer mortality rate was only half in China compared to India (6.1 vs. 13.7 per 100,000 

person-years). Similarly, China maintains a better mortality rate compared to India for other GCs. Although, when considered 

the contribution of the six female organ cancers, China falls behind India with a lower proportion of female organ cancer 

incidence and mortality; conversely, other cancers contributed significantly to all cancer incidence and mortality among 

Chinese women. Trends from 2010 to 2020 in the incidence and mortality rates of cancers affected the female genital organs 

in China suggested that most of these cancers increased during this period, particularly cervical cancer incidence and 

mortality across both rural and urban areas, despite a historical reduction in cervical cancer rates in China [115-123]. A 

comparison of cervical cancer incidence rates between China and India in the first two decades of this century clearly 

illustrated a slight but consistent increased in its incidence in China, contrasting with the notable reduction in incidence 

among many other low- and middle-income countries, such as India. Sociodemographic advancement positively influences 

a population by reducing infection related cancers, including cervical and vaginal cancer incidence and mortality. 

Conversely, such transitions may increase the incidence of cancers like  ovary, and corpus uteri [116-126]. At this point, the 

finding of this increased,  cervical cancer incidence in China warranted global attention. While socioeconomic improvements 

could reduced sociodemographic risk factors for cervical or other HPV-infection related cancers in one direction, The factors 

could also contributed the behavioral risk factors that expand the possibility of acquiring persistent HPV infections, thus 

increased, cancer incidence in the other direction [127-136]. The findings from China suggested that comprehensive and 

sustainable cancer control strategies are warranted, considering the diverse socioeconomic development levels across China’s 

regions [136-141]. This served as an example for low- and middle-income countries like India, where sociodemographic 

improvements alone could not effectively reduce the cervical cancer burden, and highlights the need for more effective 

strategies to control the burden of HPV-related cancers. Compared to India, the age-standardized incidence rates for all 

cancers among women, as well as cervical cancer incidence rates, were three to four times higher in Australia, the UK, and 

the USA. However, all-cause mortality rates and mortality due to breast cancer show only minimal variations in the 

comparison. At the same time, the incidence and mortality rates of cervical cancer were relatively low in these countries. 

Factors such as the availability of conventional and well-placed healthcare services, public health initiatives, and extensive 

cancer screening programs in such regions may contribute to improved cancer control[142-148]. 

In Australia, GCs constituted almost 9.2% of cancers and nearly 10% of mortality rates due to cancer among women. Between 

1994 and 2004, a gradual decrease in the incidence and mortality of cervical cancer was observed [149]. This could be 

attributed to the National Cervical Cancer Screening Program introduced in 1991. However, in 2024, the overall incidence 



Dr. Seema Gupta 
 

pg. 8481 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 32s 

 

of GCs gradually progressed to 49 per 100,000 women, up from 43 per 100,000 in 2003, with the increase in uterine cancer 

largely influencing this progression. The mortality of uterine cancer progressed from 3.3 deaths per 100,000 women in 2000 

to 4.8 deaths per 100,000 women in 2024 [141-144]. 

In the case of El Salvador from the Latin American region, the breast cancer incidence rate was higher compared to India, 

but the cervical cancer rate was slightly reduced; however, the mortality rates for both cancers were lower than in India. 

Cervical cancer was the principal cause of cancer-related deaths among women in El Salvador [150-156]. 

The  success of countries such as Australia, the USA, and the UK in reducing mortality due to cervical cancer could be 

attributed to organized screening and efficient healthcare systems [136-141, 151-156]. For example, Australia, which ranked 

in the top ten countries globally for healthcare efficiency, has a government-funded universal health system that ensured 

equity in access to healthcare services at the population level. The country has also established effective national programs 

for delivering HPV vaccinations and screening for cervical cancer. However, socioeconomic disparities exist in the 

participation observed within these programs [112-118]. While Australia demonstrated the benefits of a universal healthcare 

model, implementing a similar system in India, possessed  challenges due to the large population and limited government 

resources [112, 134, 144]. Nonetheless, India could take incremental steps toward equity in healthcare by initiating universal 

screening programs at the primary healthcare level and involving community health workers to promote these programs 

within local communities. Such ground-level initiatives could facilitated early detection of female cancers without imposing 

a significant financial burden on families and the healthcare system [6-9,128-130].  

In this analytical review, it was found that the HDI, health expenditure percapita, and current health expenditure (% of GDP) 

positively correlated with overall cancer rates among women, as well as with cervical, ovarian, and corpus uteri cancers; 

however, a negative correlation was observed with cervical cancer. Conversely, population density, the proportion of the 

rural population, and adolescent fertility rates showed a positive correlation with cervical cancer but a negative correlation 

with other cancers . Socioeconomic inequality was a global issue, and the role of socioeconomic status in cancer outcomes 

has been extensively studied. A recent umbrella review of socioeconomic status and cancer outcomes reiterated the worst 

health outcomes in the poorest populations; this disparity existed both between countries and within countries of diverse 

socioeconomic statuses [10-14, 123-128]. Incidence, prognosis, screening, and treatment accessibility were all influenced by 

socioeconomic status. Even when the incidence of certain cancers (for example, cervical cancer) was high in countries with 

very high HDI, the mortality rates were observed to be very low. Conversely, countries with lower incidence rates for certain 

cancers might have very high mortality rates. Well-organized screening, healthcare accessibility, and resource allocation to 

healthcare contributed these variations among countries [123-131]. 

Several factors, such as improved literacy rates, delayed age at marriage, first sexual intercourse and first childbirth, low 

parity, increased use of contraception, improved menstrual hygiene, and decreased tobacco use among women, have played 

a significant role in the decline of cervical cancer burden in India [77-81]. Screening for cervical cancer in India has been 

implemented through the National Programme for Prevention and Control of Non-Communicable Diseases [NP-NCD] since 

2010 [88]. However, the coverage has been extremely poor, with only 1.2% of women aged 15–49 ever having been screened 

for cervical cancer [99]. Another nationally representative study found that 2.2% of women between the ages of 30–69 

reported having undergone cervical cancer screening, with a 3.0% difference between women who were screened in urban 

(4.0%) and rural (1.3%) areas [100]. India is directing efforts toward the elimination of cervical cancer (a threshold of 4 per 

100,000 women-year) by 2030, by focusing on the World Health Organisation strategy of Human Papillomavirus (HPV) 

vaccination for 90% of adolescent girls, screening 70% of women aged 35 and 45, and treating 90% of pre-cancerous and 

cancerous women [111]. Furthermore, while several national and state-specific public health insurance schemes were 

available, they were limited in coverage and failed to protect patients from catastrophic health expenditures [122-129].  

The efforts to estimate the burden of cancer in India, utilizing reliable Population Based Cancer Registry (PBCR) data 

through simple and replicable methods, were undertaken [131-133, 144 ]. The burden of cancer in India was estimated to be 

26.7 million DALYs in 2021, with cervical cancer contributing 8.2% to this estimate [133].  

The Age standardized incidence rate per 100 000 population, in India was 18 while the 5 year prevalence rate across all ages 

was 42.82 per 1 lakh population. As per the National Cancer Registry Programme, cancer of breast and cervix uteri was the 

most common cancers among females. Cervical cancer accounted for 6-29% of all cancers among women in India. 

Papumpare district in the state of Arunachal Pradesh, India had the highest incidence rate of cervical cancer (27.7) in Asia. 

The majority of the patients with cancer were diagnosed at the locally advanced stage for breast (57.0%), cervix uteri (60.0%), 

head and neck (66.6%), and stomach (50.8%) cancer, whereas in lung cancer, distant metastasis was predominant among 

males (44.0%) and females (47.6%) [123-129] 
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Table-15: Cervical Cancer in India : National Policy [145] 

 

Figure-4: Ranks of Age-Standardized cervical cancer incidence rate per 100,000 women population for all ages in 

1990 and 2022 in India [Singh et al. BMC Cancer (2022) 22:149]. 
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Figure-4, indicated that the overall variation in the ranks of age-standardized cervical cancer incidence over the three decades 

(1990 to 2022). Among all the states and Unionterritories, the percentage change was negative, i.e. all the states and union 

territories have witnessed a declined in the incidence rate over time. Percentage decrement in incidence was not uniform 

across the states, which further leaded to variation in states rank. Over the thirty years, ranks of only four states, namely 

Tamil Nadu (1st rank, -35.61 percentage change), Mizoram (3rd rank, -20.44 percentage change), Andhra Pradesh (22nd 

rank, -30.77 percentage change), and Jammu & Kashmir &Ladakh (32nd rank, -15.33 percentage change) have remained 

same, and the ranks of remaining states have changed. The first rank indicated the highest incidence of cervical cancer, and 

the last (32nd) rank indicated the lowest value in age-standardized cervical cancer incidence. The highest percentage change 

in age-standardized incidence was found in Jharkhand (-50.21%, 2nd rank ) 

in 1990 to 10th rank in 2022) followed by Himachal Pradesh (-48.34%, 4th rank in 1990 to 17th rank in 2022) in contrast to 

the lowest change in incidence was observed in the state Uttar Pradesh (-7.86%, 19th rank in 1990 to 7th rank in 2022) 

followed by Karnataka (-8.24%, 6th rank in 1990 to 2nd rank in 2022). Only a single state, namely Rajasthan,have shown 

an increase in the incidence value over time (0.43%, 28th rank in 1990 to 16th rank in 2022). In 1990, 11 states ranked lower 

than the national average (India 12th rank, incidence 16.65 per 100000), but in 2022 a total of 10 states rank lower than the 

national average (India 10th rank, incidence 13.1 per 100000). Among seven northern states, half of the states (Himachal 

Pradesh, Delhi, Uttarakhand) have moved upward in their rank and other states like Punjab, Rajasthan, Haryana) have 

(Jammu & Kashmir and Ladakh) remained the same in their rank. In the country’s north-eastern region, two states, i.e. 

Arunachala Pradesh and Assam ranks, have decreased; however, Mizoram has remained the same in their positional rank 

and ranks of these five states, i.e. Nagaland, Meghalaya, Tripura, Sikkim, Manipur have increased. 

Figure-5: Ranks of age-standardized cervical cancer mortality rate per 100,000 women population for all ages in 

1990 and 2022 in India[ Singh et al. BMC Cancer (2022) 22:149]. 

 

Figure-5, indicated that  the variation in ranks of age-standardized cervical cancer mortality among all ages over the three 

decades (1990 to 2022). The percentage change was negative across all states and Union territories, indicating all the states 
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and union territories have witnessed a decline in mortality over time. The variation in the state ranking indicated that 

percentage decrement in mortality was not uniform. Overall, Tamil Nadu has performed worst in case of age-standardized 

cervical cancer incidence 30.92 (CI: 15.78 – 41.77) in 1990 to 19.91 (CI: 11.27 – 26.83) in 2022 and mortality 20.73 (CI: 

10.88 – 27.6) in 1990 to 11.57 (CI: 6.31 – 15.59)) per 100,000 females in 2022 both. Whereas Jammu & Kashmir & Ladakh 

performed well in terms of age-standardized cervical cancer incidence 7.24 (CI: 4.48 – 18.14) in 1990 to 6.13 (CI: 3.95 – 

15.71) in 2022 and mortality 4.6 (CI: 2.85 – 12.09) in 1990 to 3.39 (CI: 2.21 – 8.78) per 100,000 females in 2022. Both the 

highest and lowest performing states have maintained their rank over the period. In the year 1990, 11 states had ranks lower 

than the national average (India 12th rank, mortality 10.9 per 100000 females). Still, in 2022 only ten states show lower 

rankings than the national average (India 11th rank, mortality 7.38 per 100000 females). 

Table-16:  Trends in incidence and mortality of cervical cancer in India from 1990 to 2019 using join-point 

regression analysis 

 

Note: *, Indicates that the Annual Percent Change (APC) is significantly different from zero at the alpha = 0.05 level APC 

annual percentage change, AAPC average annual percent change, CI confidence interval 

Table-16, illustrated that  the APC and AAPC of incidence and mortality due to cervical cancer in India from 1990 to 2019). 

The regression model shows a significant declining trend in India between 1990 and 2019 for age-standardized incidence 

rate (AAPC: −0.82; 95%CI: −1.39 to −0.25; p < 0.05) with highest decline in the period 1998-2005 (AAPC: −3.22; 95%CI: 

−3.83 to −2.59; p < 0.05). Similarly, a significant declining trend has been observed in the age-standardized mortality rate 

India between 1990 and 2019 (AAPC: −1.35; 95%CI: −1.96 to −0.75; p < 0.05) with highest decline in the period 1998- 

2005 (AAPC: −3.52; 95%CI: −4.17 to −2.86; p < 0.05) [144-151].  

The Government of India (GOI) has launched a nationwide cervical, breast and oral cancer prevention and control program. 

However, the fifth round of the National Family Health Survey (NFHS-5), a nationwide survey conducted by the Ministry 

of Health and Family Welfare (MoHFW), GOI, has shown concerning results on screening uptake by both men and women 

across India. With an estimated 10 million deaths in the year 2020 – or almost one in six – cancer remains a leading cause 

of death globally [131]. According to the Global Cancer Observatory, India accounted for 7.5% and 9.4%, respectively, of 

global cancer incidence and mortality [132]. Furthermore, it is projected that the cancer burden in India will increase by 

12.8% in the year 2025 compared to the year 2020 [133]. The population-based cancer registries (PBCRs) in India reported 

that the preventable cancers – breast followed by cervical cancers were the most common sites among females; whereas the 

mouth was the leading cancer site among males [144]. Furthermore, there was a significant increase in the incidence rate of 

breast cancer across most of the Indian PBCRs [134]. The Cancer Incidence in Five Continents (CI5) volume XII provided 

cancer incidence data from India 24 high-quality PBCRs [155]. Based on the CI5 XII database [135], the female breast cancer 

incidence ranged from 7.2 (Meghalaya) to 45.1 (Bangalore) per 100,000 populations, and for cervix uteri cancer, it ranged 

from 6.5 (Manipur) to 23.0 (Mizoram) per 100,000 populations. Uttar Pradesh (UP), the most populous state of India, with 

a total population of 199,812,341 accounts for 16.5% of the total country population. Moreover, UP state is predominantly 

rural (77.7%), and has 71 districts, more than 310 sub-districts, and over 100,000 villages [126]. With regards to the cancer 

burden, the state-wise projected cancer cases in India based on the National Cancer Registry Program report for the year 

2022 indicated that UP state has the maximum number of cases (14.4%) followed by Maharashtra (8.3%) and West Bengal 

(7.7%) states [147]. Similarly, compared to other states, UP state had the highest number of deaths due to cancer [77]. 

Furthermore, Varanasi district PBCR, the first PBCR from UP state, reported that one in 12 men and one in 15 women are 

at risk of developing cancer in the district. The ageadjusted incidence rate (AAIR) for men and women was 72.1 and 58.4 

per 100,000 populations, respectively (year 2018–2019). As per the Varanasi PBCR report, among men, mouth, tongue, 

gallbladder, lung and liver were the top five leading cancer sites with AAIR of 18.4, 5.6, 4.2, 3.8 and 3.8, respectively. For 

women, the leading cancer site was the breast, followed by the gallbladder, cervix uteri, ovary and mouth with AAIR of 13.1, 

8.2, 7.2, 3.9 and 2.5, respectively [88-91]. 
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Table-17:  Screening uptake by women aged 30–49 years in UP state and its districts, as per NFHS-5 (2019–2021). 

[Charurwadi P. ecancer 2024, 18:1742] 
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Table-18:  Estimated trends in number of cancers for the leading sites (ICD-10 codes) in India (2015, 2020, and 

2025)[ Vemula, Priya D. Ind J Med Paediatr Oncol 2025;46:278–287]. 

 

Table-19:  The estimated top five leading sites of cancer (number and proportion) in India by age group (0–14, 15–

39, 40–64, and ˃65 age groups) and sex for the year 2024. 
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4. METHODS  USED IN DIFFERENT STUDIES ARE DELINEATED BELOW: 

Extracted data on cervical cancer incidence and mortality from 1990 to 2025 from the Global Burden of Disease 2025 studies 

and published articles. The case definition was included cervical cancer having ICD-10 codes C53, C53.0, C53.1, C53.3, 

C53.4, C53.8, C53.9, D06, D06.0, D06.1, D06.7, D06.9, D26.0. Data for the incidence and Death rate of cervical cancer for 

India were extracted from an online articles/ tool produced by the IHME, which was publicly available called the GHDx 

(Global Health Data Exchange) query tool (http://ghdx.healthdata.org/gbd-results-tool) [111]. The state-level data on the 

burden of cervical cancer was extracted from the GBD India Compare tool (https:// vizhub.healthdata.org/gbd-

compare/india) [111-118]. The key sources of data that GBD used to model the cause of death due to cervical cancer in India 

included cancer incidence in five continents by the International Agency for Research on Cancer, International Association 

of Cancer Registries, Population-based cancer registries of India and various states, medical certification of cause of deaths 

of the country and various states, vital statistics, other surveys on the cause of death and published scientific articles [113-

121]. 

Population based cancer registries (PBCRs) under the National Cancer Registry Programme (NCRP) are longterm cancer 

registries that have provided reliable and consistent cancer burden estimates in the country since 1981. In 2024, there were 

28 PBCRs covering 10% of the total population of India, with 3.5% of them being rural, 42.9% being urban, and 53.6% 

being semi-urban. This study utilized the cervical cancer incidence and mortality data for women of different age groups 

obtained from 28 different PBCRs under the NCRP in the country [15–17]. The cervical cancer incidence and mortality were 

ascertained by the International Classification of Disease (ICD) -10 code “C53” [18]. The level of registration of mortality 

is low, ranging between 35% and 100% across the states in India [19]. To account for under reported mortality in the country, 

we searched for the available evidence on the reported mortality to incidence (MI) ratio in India. Two national-level studies 

were identified, with average MI ratios for cancer of 35.0% and 75.4% [20, 21]. All longitudinal data points with reported 

MI ratios of 35.0% or higher for cervical cancer from PBCRs between 2005 and 2016 were extracted to estimate an adjusted 

MI ratio for cervical cancer among Indian women. Gamma distribution was identified as the best fit to the data based on 

Akaike’s information criteria and Bayesian information criteria (R software, version 4.1.2, R Core Team, Vienna, Austria). 

The Markov Chain Monte Carlo(MCMC) method, specifically implemented using STATA 14.2 by Stata Corp in College 

Station, Texas, USA, was employed to estimate a mean MI ratio of 52.5%. This estimation was derived from a data set 

consisting of 55 data points, all of which had MI ratios equal to or exceeding 35.0%. The MCMC process involved 10,000 

iterations, ensuring convergence for accurate and reliable results. For registries with a reported MI ratio less than 52.5%, the 

MI ratio was replaced with 52.5% to calculate adjusted mortality numbers for further analysis and burden estimation. The 

populations by age for the years 2012 to 2016 were projected for the 28 states and 2 union territories using the difference 

distribution method, based on data from the 2001 and 2011 Census of India [22]. The cervical cancer incidence and mortality 

rates were calculated for quinquennial age groups. The incidence rate for a specific age group was calculated by dividing the 

number of newly diagnosed cervical cancer cases in a given year by the corresponding mid-year population. Similarly, the 

mortality rate for a particular group was calculated by dividing the number of cervical cancer deaths in a given year (adjusted) 

by the corresponding mid-year population. Age-specific all-cause mortality for women during 2012–2024 was obtained from 

the Sample Registration System, Office of the Registrar General of India [23]. The cancer prevalence was estimated using 

the DISMOD II tool, incorporating input data such as cancer incidence, cause-specific mortality, mortality-incidence ratio, 

all-cause mortality, and population information [24]. The regional grouping used in the earlier analysis was utilised for this 

analysis for uniformity [113]. For the regions where PBCRs already existed, those data sources were used, and for the regions 

where there weren’t any or there weren’t enough data, the data from the closest PBCRs were used. 
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Similarly the burden of cervical cancer was estimated and reported for each state and region in terms of YLLs, YLDs, and 

DALYs per 100,000 populations, using the available national cancer registry programme data. YLLs were calculated by 

multiplying the total number of cervical cancer deaths in a specific age group by the standard life expectancy of that age 

group. The standard life expectancies of different age groups were obtained from the WHO standard life tables. YLDs were 

estimated by multiplying the total number of prevalent cervical cancer cases in respective five-year age groups by a disability 

weight of 0.451, which was specific to metastatic cancer according to the Global Burden of Disease Study, 2023 [25]. The 

sum of the estimated YLLs and YLDs provided the DALY metrics. The burden metrics (YLLs, YLDs, and DALYs) were 

age standardised using the WHO World Population Standard distribution 2000–2025 [26]. Furthermore, using the available 

sex and age-specific cancer incidence and estimated mortality information from 2001 to 2024, the cervical cancer burden 

metrics were projected for 2025. Negative binomial regression was used for prediction as the conditional mean of the burden 

metrics was less than the conditional variance using IBM SPSS software (Version 26.1; IBM Corp., Armonk, NY, USA). 

Population‐based cancer incidence data in the United States have been collected by the National Cancer Institute's (NCI's) 

Surveillance, Epidemiology, and End Results (SEER) program since 1973 and by the Centers for Disease Control and 

Prevention's (CDC's) National Program of Cancer Registries (NPCR) since 1995. The SEER program is the only source for 

historic population‐based incidence data from the eight oldest SEER areas (Connecticut, Hawaii, Iowa, New Mexico, Utah, 

and the metropolitan areas of Atlanta, San Francisco‐Oakland, and Seattle‐Puget Sound), representing approximately 8% of 

the US population[5-21]. 

5. STATISTICAL CALCULATION WAS USED IN DIFFERENT STUDIES 

Crude Incidence Rate:  

Crude rate (CR) is the rate found by dividing the total number of cancer cases by the corresponding mid-year population 

estimate and then multiplying the result by 100,000. 

 

Age-Specific Rate:  

ASpR is the rate determined by dividing the total number of cancer cases by the estimated population in that age group, 

gender, site, geographic area, and time, then multiplying the result by 100,000. 

 

Age-Standardized Rate:  

Cancer incidence increases as age increases. Accordingly, the number of cancer cases increases with the percentage of the 

population that is older. The proportion of older people was higher in most developed and Western countries. Hence, age 

adjusted rate (AAR) or age-standardized rate were calculated using a world standard population that accounts for this to 

make cancer rates comparable between nations. By collecting the ASpRs and applying them to the standard population in 

that age group, this was estimated using the direct technique (Boyle and Parkin, 1991). 

 

Table- 3 Estimated trends in number of cancers for the leading sites (ICD-10 codes) in India (2015, 2020, and 2025) 

To estimate the APC, the following model is used: 

log(Yx)=b0+b1x , where log (Yx) is the natural logarithm of the rate in year x. Then, the APC from year x to year x + 1 is:  

 

Sampling weights and calculation of weighted percentages:  

The NFHS-5 dataset provides sampling weights to adjust for differences in selection probability and non-response rates.[1] 

The individual weight (v005) was used for all calculations. Since NFHS-5 weights are provided as six-digit integers, they 

were normalized by dividing by 1,000,000 before use.[2] The weighted percentage of women who underwent cervical cancer 
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screening in each state was calculated using the formula: 

 

 

6. DISCUSSION 

In this review, the documented reports advocated that there has been a significant decline in the incidence and mortality of 

cervical cancer over the past three decades in India [5-21]. This corroborated with studies conducted by various researchers 

[146–149]. Whereas, in high-income countries, cervical cancer incidence and mortality have decreased by more than half 

over the past 30 years after the introduction of formalized screening programmes [150]. Recent evidence suggested that 

factors such as socioeconomic development and high-income countries type lifestyle-related transitions underpin changes in 

cancer risk, reduced the cervical cancer rates in countries with emerging economies [11, 21]. A trend of decline in the 

incidence rates in urban areas truly represented the societal changes that were not reflected in India’s rural areas [22]. 

The reported documents also advocated that the cervical cancer presented significant public health challenges in India, with 

higher incidence and mortality rates compared to other regions [5-21]. The burden of the disease remained substantial due 

to lower coverage of HPV vaccination, approximately 22%, and the limited implementation of Pap smear screenings. These 

factors contributed to the continued high mortality, with approximately 60,000 deaths annually in India. In contrast, countries 

with the 10x100 effective HPV vaccination programs and widespread cervical screening practices have seen a decline in 

cervical cancer rates [7]. The several studies have discussed on epigenetic modifications which highlighted their critical role 

in the progression of cervical cancer. Aberrant DNA methylation, histone modifications, and the involvement of noncoding 

RNAs were also significant to silent the tumor suppressor genes which activated oncogenes to drive cancer development. 

The importance of biomarkers like HPV DNA testing and HPV E6/E7 mRNA testing was emphasized for early detection 

and treatment. These tools were crucial to identify both cervical cancer and precancerous lesions, though their 

implementation in India was limited, particularly in rural areas [28-31].  

Further,  various recent researches have also highlighted that the decline in the incidence of cervical cancer was also because 

of an organized mass screening program for the early detection of cervical cancer in India [155].  

Notwithstanding with the caveat of the estimates from various information, the absolute number of cases of cervix uteri 

cancer has increased over time (GLOBCAN) (471000 in 2000, 529000 in 2008, 570,000 in 2018) [27, 28]. The rising age at 

marriage, increase in the age at first term pregnancy, lowering parity could have contributed to reducing the risk of HPV 

acquisition, decreasing the incidence of cervical cancer in India. Further, vaccination could have led to this significant decline 

in the burden of cervical cancer [6]. As evident from developed countries, screening and vaccination have been identified as 

preventive measures in reducing cervical cancer burden [49]. Consistent with the present findings, a study conducted across 

38 countries found a substantial decrease in the age-standardized incidence rates in the highest-income countries. However, 

these rates were found to increase, or stabilized rates were visible in lower-resourced settings [5-21,44].  

This review also highlighted the reports of published data which advocated that, a substantial decline was observed in the 

mortality due to cervical cancer in the country[ 6-11]. This finding was consistent with other studies as well [12, 18, 44, 76, 

88.100]. The decline in the morality was mainly attributable to improved health facilities, screening and vaccination 

coverage.  A study also reported that the proportion of deaths due to cervical cancer has decreased from 8.2% in 2008 to 

7.5% in 2018 [130]. A study also observed that the introducing HPV vaccination alone led to a 60% decline in cervical 

cancer-related mortality compared to those without any vaccination and screening [131]. This study revealed that different 

screening strategies have a varying reduction in lifetime occurrence of cervical cancer caused by HPV from 16 to 61% and 

reducing mortality due to cervical cancer from 28 to 70% [131]. Furthermore, a successful organized and opportunistic 

screening has led to a substantial decline in the last 50 years in cervical cancer morbidity and mortality in high- and middle-

income countries [132]. There has been a 21.32 percentage change in the incidence of cervical cancer in the period 1990-

2019. Similarly, a change of 32.29 percentage point was observed in the country’s mortality due to cervical cancer. The 

trends observed in cervical cancer incidence and mortality in the country over the period were likely due to population ageing, 

changes in knowledge and literacy, early screening, improved access to health care, and other risk factors. Studies have also 
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highlighted the lack of inadequate and incomplete information on deaths leading to the inaccuracy of mortality statistics and 

trends. Reproductive risk factors such as later age at first birth, lower parity was inversely related to decreasing age-

standardized incidence rates [133]. The age-standardized incidence and death rates of cervical cancer are 13.10 and 7.38 per 

100,000 females. Consistent with our findings, researchers found the age-standardized incidence and mortality rates of 

cervical cancer to be 14.7 and 9.2 per 100,000 among Indian women [134]. Similarly, researchers at George institute also 

found the age-standardized incidence and mortality rates of cervical cancer to be 22 and 12.4 per 100,000 women. The rank 

of age-standardized cervical cancer incidence rate has decreased significantly in states like Arunachal Pradesh and Assam 

[153]. A geographical difference reflected in the incidence of mortality was due to differences in exposure to risk factors and 

serious inequalities in access to adequate screening and effective cancer treatment facilities. Even after more than a decade 

of the introduction of HPV vaccines, the prevalence of cervical cancer was quite alarming. In India, Universal cervical cancer 

screening was an unmet need [35]. The fourth round of the National Family Health Survey estimated that only 22.3% of 

eligible women received cervical cancer screening during 2015- 16 [36]. The associated mortality with Cervical cancer in 

India was one of the highest in the world [137–139]. Studies have also reported that India’s overall knowledge and awareness 

about cervical cancer, HPV, and HPV vaccination was very poor. Researchers were of the opinion that factors such as 

societal, religious and prejudiced ideas, socioeconomic status, including lack of knowledge, awareness and attitude, affect 

the HPV vaccination in India.  

In this review, reported comparative analysis of various studies with high-income countries revealed stark difference in the 

adoption and accessibility of preventive measures. While HPV DNA testing was a standard practice in many countries, its 

application in India was inconsistent. The variability in access to these crucial diagnostic tools highlights the need for a more 

robust and systematic approach to cervical cancer prevention and early detection in India [6-21, 155]. 

It has also observed that the availability of cervical cancer screening services in India has substantially increased over the 

last decade, with standardized Pap smears in urban areas and higher centers as well as visual inspection with acetic acid or 

Lugol’s iodine methods in most rural primary health facilities and other low-resource settings.[24] However, the estimated 

weighted prevalence of cervical cancer screening  among women aged 30-49 years was notably low (1.9%), which aligns 

with patterns noted in some other LMICs [25,26].  

This was in stark contrast to the higher rates observed in developed regions,[27-29], indicative of disparity in access to an 

utilization of preventive healthcare. The NFHS-5 estimate was comparatively lower than those from studies conducted in 

Bangladesh (7.5%),[30] Ethiopia (n = 18067, 14.8%)[31] and Oman (n = 805, 15.7%).[32]. In comparison, NFHS-4 

estimated the coverage of cervical cancer screening as 29.8%, which was based on women who had previously undergone a 

cervical examination.[14] This discrepancy between the NFHS-4 data, which reported the percentage of women who had 

undergone a cervical examination, and the NFHS-5 data, which reported the percentage of cervical cancer screening, limits 

direct comparison. Future rounds of the NFHS survey may improve comparability by consistently reporting data on cervical 

cancer screening across multiple iterations, allowing for more accurate trend analysis and a better understanding of changes 

in cervical health monitoring practices over time.  

This review also observed that the reported data which revealed the several socio-demographic factors such as, the higher 

education levels and belonging to a higher wealth quintile were significantly associated with increased cervical cancer 

screening, probably due to better awareness of cancer and easier access to healthcare services.[33] This was also particularly 

evident in the context of cervical cancer screening, where awareness and affordability play central roles in encouraging 

women to undergo preventive screenings.[34] Moreover, the dominance of the wealth index as a predictor of screening 

behavior underscores the critical intersection between economic capability and access to health services.[35]  

Screening costs can also be included both direct and indirect expenses, such as the cost of the screening itself, transportation 

to health facilities, and the opportunity cost of time taken off work. Previous research consistently supported the notion that 

higher socioeconomic status facilitates better access to healthcare services, including preventive screenings,[36] indicating 

that financial barriers were a significant impediment to cancer screening uptake in India [37,38]. 

 Education in women translated into improved health literacy, enabling them to better understand the importance of early 

detection and prevention of diseases like cervical cancer [39]. Educated women were also more likely to have better access 

to health information and resources, empowering them to make informed decisions about their health. This aligns with 

findings from various settings, where education has been shown to be a key determinant of health behaviors, including 

participation in cancer screenings [16,40]. Additionally, educational interventions to improve awareness and sensitization, 

especially those utilizing mHealth components such as texting and audio calls, have been shown to significantly improve 

adherence rates among women who were non-adherent to cervical cancer screening[141].  

Contraceptive used; particularly the use of contraceptive pills and condoms, was associated with a lower likelihood of 

cervical cancer screening. This could reflected a complex interplay of factors, including possible misconceptions about the 

reduced need for screening among women who perceived themselves to be at lower risk of contracting sexually transmitted 

infections (STIs), such as human papillomavirus (HPV), due to protected sexual activity [142]. Conversely, the use of tobacco 

and alcohol was also associated with a lower likelihood of undergoing cervical cancer screening. As reported in studies 
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conducted elsewhere, these behaviors may be reflected broader lifestyle patterns that could be linked to lower health 

literacy[43] and awareness, or higher engagement in behaviors perceived as risky, which may be deter women from seeking 

preventive healthcare services [144]. Targeting these groups with tailored health promotion strategies that address specific 

barriers and misconceptions could help improve screening rates. Obesity and additional comorbidities also emerged as 

significant predictors of cervical cancer screening, likely reflecting broader health engagement and access issues. Obese 

women and those with comorbid conditions may interacted with healthcare systems more frequently, providing more 

opportunities for healthcare providers to recommend cancer screening. This was consistent with prior studies that have found 

associations between higher BMI and increased healthcare utilization,[45] though the relationship with preventive services 

like cancer screening can vary[146, 147].  

Several studies advocated  the geographic variation in screening rates; with higher percentages in southern India, underscores 

the impact of regional health infrastructure, translating into differential access and availability of screening programs, 

awareness campaigns, and the overall prioritization of women’s health issues in different states. These disparities may be 

reflected differences in healthcare priorities, resource allocation, and the effectiveness of public health campaigns across 

states, indicating the need for region-specific strategies to improve screening coverage[124]. 

Table-20:Percentage of cervical cancer screening across India: [155] 
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Figure-6: Weighted percentage of cervical cancer screening across Indian states and union territories. 

 

 This map,illustrated the weighted percentage of cervical cancer screening across Indian states and union territories. 

[Maheshwari, et al.,Cancer Research, Statistics and Treatment. 2025; 8(1): 30-39] 

Table- 21. Estimated Age-Specific and Total Incidence Cases of Cervical Cancer from 2015 to 2030 [145] 

 

Figure-7: The 20 countries with the highest ASIR and ASMR of cervical cancer in 2030.  
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Figure-7, illustrated that the, A) Overall cervical cancer, B) Early-onset cervical cancer, C) Late-onset cervical cancer. ASIR, 

Age-Standardized Incidence Rates; ASMR, Age-Standardized Mortality Rates. 

The present study has a few limitations. First, that the data has taken from different articles/ sources which applied various 

methods to improve the quality of data by adjusting for missing or incomplete data, but it can’t be rule out the possibility of 

some inaccuracy in the mortality data. Second, this was an  review study based on published data from articles; hence, 

interpretations from this study were true at population levels, but they do not necessarily hold at the individual level. 

7. CONCLUSION 

Cervical cancer remains a critical public health concern in India, with incidence and mortality rates significantly higher than 

in many other countries. The limited coverage of HPV vaccination, at around 22%, and inadequate implementation of Pap 

smear screenings were key factors contributing to the high burden of this disease. These gaps in preventive measures have 

led to approximately 60,000 cervical cancer-related deaths annually, highlighting the urgent need for improved healthcare 

strategies. In contrast, countries with comprehensive HPV vaccination programs and routine cervical screening have 

achieved substantial reductions in cervical cancer incidence and mortality. The effective deployment of these preventive 

measures has not only decreased the disease burden but has also improved overall survival rates. This comparison 

underscores the importance of strengthening India’s healthcare infrastructure to provide more consistent and widespread 

access to vaccinations and screenings. Moreover, the role of epigenetic modications, such as DNA methylation and histone 

changes, in the progression of cervical cancer points to the need for advanced diagnostic tools like HPV DNA and HPV 

E6/E7 mRNA testing. Despite their proven effectiveness in early detection, these technologies are underutilized in India, 

especially in rural areas. Addressing these disparities by integrating advanced diagnostic methods into routine practice and 

enhancing public health campaigns for vaccination and screening could significantly reduce the impact of cervical cancer in 

India, ultimately leading to better outcomes and decreased mortality. 

In view of above facts, based on published articles and data, this study concluded as that the overall incidence and mortality 

of cervical cancer showed a significant decreasing trend in India between 1990 and 2024, the highest decline in the incidence 

and mortality rates were reported in the period 1998-2005. The highest incidence and mortality of cervical cancer were 

reported in Tamilnadu and lowest in Jammu & Kashmir and Ladakh during 1990 & 2024. The highest percentage decrement 

in the incidence of cervical cancer was reported in Jharkhand and lowest in Jammu & Kashmir during the study period. The 

highest percentage decrement in cervical cancer mortality was seen in Jharkhand from 1990 to 2024. Though the incidence 

and mortality of cervical cancer declined over the past three decades but it was still a major public health problem in India. 

Information, education and communication activities for girls, boys, parents and the community regarding the risk factors of 

cervical cancer, mode of transmission, screening programme, HPV, HPV vaccination and treatment modalities should be 

provided throughout the country. HPV vaccine should be included in the national immunization program to improve its 

availability and accessibility to all eligible beneficiaries. The cervical cancer screening facility should be available at a 

peripheral level for early diagnosis of precancerous conditions. The involvement of non-government organizations can play 

a key role in primary, secondary and tertiary levels of prevention for cervical cancer. 
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