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Abstract: 

Background: Cervical cancer remains a significant health concern globally. The introduction of the 

Human Papilloma Virus (HPV) vaccine and the Papanicolaou smear (Pap smear) screening test 

have contributed to reducing cervical cancer morbidity and mortality. This study aims to evaluate 

the impact of these preventive measures on cervical cancer mortality rates in eight countries: 

Russia, Nigeria, India, China, Japan, Switzerland, Brazil, and Malaysia. 

Methods: We conducted a systematic review and meta-analysis using data from the World Health 

Organization (WHO), United Nations, World Bank, International Agency for Research on Cancer 

(IARC), and other sources for 2019 and 2020. Mortality rates, HPV vaccination programs, 

screening usage, and cervical cancer risk among females aged 0-74 years were analyzed and 

compared. 

Results: China reported the highest number of cervical cancer deaths (51,600), but Brazil had the 

highest mortality rate (1.56%). The lowest mortality rate was observed in Switzerland (0.30%). 

HPV vaccination was included in the national schedule for Japan, Switzerland, Brazil, and 
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Malaysia. Screening for cervical cancer was implemented in all eight countries, with Russia and 

Switzerland having the highest frequency (8:10 each) and India having the least (<1:10). 

Conclusion: The combination of HPV vaccination programs and active screening is the most 

effective measure for preventing cervical cancer mortality, as demonstrated by Switzerland. 

However, the importance of screening cannot be understated, as seen in Russia, where screening 

alone plays a significant role in cervical cancer prevention. Further efforts should focus on 

integrating both preventive strategies to reduce the global burden of cervical cancer. 

Relevance. In 2006, the Food and Drug Administration approved the first preventive Human 

Papilloma Virus (HPV) vaccine [18] and by the second quarter of 2007 it had been approved in 80 

countries [17]. The Papanicolaou smear, a routine screening test for cancer of the uterine cervix, was 

reported in 1928, and its efficacy was proved by 1941. Since then, it has been used worldwide as a 

clinical tool for the early detection of cancer [19]. Combination of HPV vaccination and Pap smear 

screening programs was shown to be cost effective to prevent cervical cancer [12]. It has been 99 

years in combine since the existence of the two, how does it reflects on today’s cervical cancer 

mortality rate. 

 Aim – To analyze and systematically review the approach applied by Russian Federation, 

Nigeria, India, China, Japan, Switzerland, Brazil and Malaysia in regard to prevention of cervical 

cancer and the impact on the mortality rate.  

 Materials and methods. Databases of different registries with respect to HPV and HPV 

inoculation affect in Russia, Nigeria, India, China, Japan, Switzerland, Brazil and Malaysia from 

Multidisciplinary Advanced Distributing Organized, distributed writing and official reports by the 

World Wellbeing Organization (WHO) [11,14] the Joined together Countries, The World Bank, 

Worldwide Office for Inquire about on Cancer IARC's Globocan, Cancer Rate in Five Landmasses 

and Catalan Organized of Oncology, of the year 2019 and 2020 [12]. Actualities and data that 
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determined from the efficient survey and meta-analysis analyzed and calculated the mortality rate, 

accessibility of HPV immunization program, usage of screening, recognizing aggregate hazard of 

cervical cancer between the age 0-74 a long time ancient and comparing it between the specified 

nations. (Table 1). 

 

Table 1 –Comparison of cervical cancer morbidity and mortality rate 

  
Russi

a 

Nigeri

a 
India China Japan 

Switze

rland 
Brazil 

Malay

sia 

Total population female, 

(2019) 

78.270

.000 

99.130

.000 

656.30

0.000 

698.20

0.000 

64.910

.000 

4.331.0

00 

107.30

0.000 

15.530

.000 

Crude cervical cancer 

incidence per 100 000 

women (2020): 

19,6 11,9 18,7 15,6 19,8 5,4 16,4 11,1 

Age-standardized 

cervical cancer incidence 

per 100 000 women 

(2020): 

14,1 18,4 18 10,7 15,2 3,4 12,7 10,2 

Total death, female 

(2019) *b 

906.00

0 

763.00

0 

4.191.0

00 

4.134.0

00 

655.00

0 
35.500 

608.00

0 
76.800 

Cervical cancer deaths 

(2019) *a 
7400 10600 45300 51600 3800 110 9500 1000 

Cumulative risk of 

cervical cancer, ages 0-74 

(2020) 

1,40% 1,90% 2% 1,10% 1,40% 0,3% 1,30% 1,10% 
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Cervical cancer 

mortality-to-incidence 

ratio (2020): 

(Rates per 100,000 

women per year) 

0,49 0,66 0,62 0,54 0,33 0,42 
 

0,52 0,57 

Population-based cancer 

registry exists (2021) 
Yes Yes Yes Yes Yes Yes Yes Yes 

Included in national vacci

nation schedule 
No No No No Yes Yes Yes Yes 

Screening for Cervical 

Cancer last 5 years 
8:10 1:10 <1:10 2:10 6:10 8:10 4:10 4:10 

Mortality rate 

*a/*b 
0,81% 1,38% 1,08% 1,24% 0,58% 0,30% 1,56% 1,30% 

Cervical cancer 

mortality-to-incidence 

ratio (2020) 

0,49 0,66 0,62 0,54 0,33 0,42 0,52 0,57 

 

Results. China showed the highest number of death in cervical cancer, which is 51600 [2], 

however its only accumulated to 1,24% mortality rate. Whilst Brazil showed 9500 death [1] which 

accumulated to 1,56% mortality rate and became as the highest among the eight countries. The lowest 

mortality rate is Switzerland 110 (0,30%) [8]. The second highest after Brazil is Nigeria 10600 

(1,38%) [8], followed by Malaysia 1000 (1,30%) [6], China, India 45300 (1,08%) [4], Russia 7400 

(0,81%) [8], and Japan 3800 (0,58%) [5]. 

Among the eight countries reviewed, only Japan [6, 9, 16], Switzerland [9], Brazil [1, 2, 10] 

and Malaysia [6] have included HPV vaccination in their national schedule. Screening for cervical 
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cancer for the last five years has been implied in all the eight countries. Russia and Switzerland 8:10 

each [9, 10] marked as the most frequent, followed by Japan 6:10 [5], Brazil and Malaysia 4:10 each 

[1, 5], China 2:10 [2], Nigeria 1:10 [6], and India at the least <1:10 [3]. 

 Conclusion: Combination of HPV vaccination program and active screening are the most 

effective measures to prevent cervical cancer mortality as shown by Switzerland. However, it is 

unveiled that HPV vaccination program does not replace the importance of screening as shown by 

Russian Federation results that screening alone still prevail to have a significant role in prevention of 

cervical cancer. 
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