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Introduction
Every year, 10,000 Japanese women are newly diagnosed with 

cervical cancer [1,2], and 2,700 die from it [2]. Moreover, in contrast 
with the situation in other developed countries, where there has been 
a reduction in the incidence of HPV infection, the cervical cancer 
prevalence and mortality rates have tended to increase among young 
women in their twenties and thirties in Japan.

Efforts to slow the rate of cervical cancer in Japan seem to have 
had limited success. It has been reported that the cervical screening 
rate among nurses is only 15% and that this is positively correlated to 
their level of knowledge [3]. Without a basic knowledge of the disease 
and the importance of screening, it is unlikely that healthcare providers 
would be able to adequately educate their patients about the symptoms 
of HPV infection and the importance of cervical cancer screening. 
The objectives of this review are to consider the reasons for the 
aforementioned issues and the measures that can be taken to improve 
the situation.

What is HPV?
HPVs are extremely common DNA viruses [4]. HPV is transmitted 

though contact with the skin and mucous membranes, often through 
sexual intercourse [5]. HPV received its name because of the fact that it 
can form a wart called a papilloma. More than 100 different genotypes 
of HPV (approximately 40 of which affect the genital area) [6] have 
been identified so far, and a number has been assigned to each type 
based on the order in which it was discovered [7]. HPVs are classified 
into high or low risk [8]. There are at least 13 types of high-risk HPV, 
including genotype 16 (HPV16), which is highly carcinogenic [9,10]. 
HPVs can lead to abnormal tissue changes [6] and cause other cancers 
[4,11], in addition to cervical cancer, and laryngeal papillomas that 
may require surgical intervention [6].

Cervical Cancer
All sexually active women have the potential to suffer from 

cervical cancer [4]. The US Centers for Disease Control predicts [12] 
that at least 80% of all sexually active people will be infected with 
HPV at some point in their lives. However, most infected individuals 
do not develop cervical cancer [13] because 90% of the infection 
is discharged by the immune system within two years [10]. If the 
infection persists, the infected abnormal cells in the cervix can change 
to exhibiting precancerous characteristics (dysplasia) in 4% and 
proceed to cervical cancer in 0.15% of infected individuals after more 
than 10 years [14,15]. HPV can infect the same individual repeatedly 

because immunity to it is hardly induced. If a precancerous state of 
cervical cells is identified and treated before it progresses, cervical 
cancer is preventable [16].

Approximately 99% of cervical cancers are caused by sexual 
exposure to high-risk types of HPV [17]. HPV16 and HPV18 
infections account for 70% of cervical cancers worldwide [4] and for 
50%–70% of cervical cancers diagnosed in Japan [18,19]. Other risk 
factors for cervical cancer include smoking, immunosuppression, 
being overweight, long-term use of birth control pills, sexual activity 
at an early age, and having many sexual partners [20,21]. Cervical 
cancer can be divided into two types: squamous cell carcinoma (90%) 
and adenocarcinoma (10%). Adenocarcinoma, having increased in 
prevalence/incidence recently, is more difficult to treat and to identify 
through cervical cancer screening [22].

Symptoms

Most cervical cancers cause no symptoms in the early stage of 
development [10] and go unnoticed by patients. Even if cervical cancer 
progresses, it is asymptomatic in most cases. The following symptoms 
of cervical cancer indicate that it may already have progressed: vaginal 
bleeding after sexual intercourse, abnormal discharge, irregular 
bleeding except menses, and pelvic pain [23]. Progression tends to be 
more rapid in younger patients. A hysterectomy is required once the 
cancer has progressed; as a result, it deprives women of their fertility 
and the possibility of childbirth. More severe symptoms such as leg 
swelling, fatigue, and weight loss may be present at advanced stages 
and may be life threatening. Even if the cervical cancer is not deadly, 
women can experience various types of mental and physical burden 
during the course of treatment, including anxiety about metastasis 
and recurrence, and surgery complications such as polycystic ovary 
syndrome, urination, lymphedema, and failure to perform sexual 
intercourse [4].
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Abstract
The aim of this review is to promote the prevention of cervical cancer in Japan. Cervical cancer due to human 

papillomavirus (HPV) infection is a preventable cause of death, although HPV infection is very common and anyone 
who has had sexual intercourse can become infected. Cervical cancer is a serious disease that can significantly 
affect women’s lives; it can not only deprive women of their fertility but also lead to death if left untreated.
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Treatment

If abnormal cells of the cervix, such as precancerous lesions, 
are discovered at an early stage, they can be treated simply through 
conization, surgery to remove a narrow range of the cervix in a 
conical shape with a laser or electric scalpel [24]. Although the risk of 
miscarriage [25] and premature birth increases after treatment [26], 
fertility can be preserved. If the results of cervical biopsies show that 
abnormal lesions extend beyond the surface (epithelium) of the cervix, 
further treatment such as a hysterectomy is required. If the cancer has 
spread to surrounding organs (such as the ovaries) and the lymph 
nodes, it is necessary to excise these organs and glands as well. The main 
treatments for advanced cervical cancer are surgery, radiation therapy, 
and chemotherapy. The treatment method is selected according to the 
patient’s condition, considering aspects such as age, general health, 
treatment complications, and the stage and location of the cancer. The 
more advanced the cancer is, the larger the scale of treatment required, 
and post-surgical complications often occur. Therefore, early detection 
is extremely important [27].

History

Cervical cancer had been presumed to be a sexually transmitted 
disease, because it was a common disease among prostitutes, 
multiparous women, and women who became sexually active at a 
young age. In 1983, Dr. Harald zur Hausen discovered that cervical 
cancer is caused by HPV16 infection in the cervix, and he won the 
Nobel Prize in Physiology or Medicine in 2008 for this discovery. 
Other types of high-risk HPV were discovered in the early 1990s [28], 
enabling the development of the HPV vaccine and sensitive diagnostic 
methods, such as the polymerase chain reaction [29].

Epidemiology

Cervical cancer is the second most common cancer among women. 
It is estimated that, in 2012, 445,000 women in the world suffered from 
cervical cancer, and 270,000 women died from it, representing one 
death every two minutes. More than 80% of cases of cervical cancer 
occur in developing countries [14]. In most developed countries, 
promoting the prevention of cervical cancer tends to decrease the 
incidence of this cancer. In 2013 in Japan, approximately 10,000 
individuals developed cervical cancer [1], and 2,700 died from it [2]. 
The age-adjusted prevalence of cervical cancer in Japan is 10.9 per 
100,000 individuals, representing the seventh highest prevalence rate 
among the 31 developed countries [30]. It has been estimated that one 
in 76 women have been diagnosed with cervical cancer at some point 
in their lives [31]. The incidence of cervical cancer rises for women in 
their twenties and forties, and it levels off for women older than 50 
years. Concerning annual trends in cervical cancer mortality rates and 
prevalence, in contrast to other developed countries, those in Japan 
have tended to increase for young women in their twenties and thirties, 
making cervical cancer the most common cancer of these age groups 
[30,32].

Geographical, social, and cultural aspects

There are geographical differences in the HPV genotypes. Whereas 
70% of cervical cancer cases worldwide are caused by HPV16 and 
HPV18, this value ranges from 50%–70% in Japan [4,18]. The 
prevalence of cervical cancer does not differ in cities versus rural areas 
[33]; instead, beliefs and the culture surrounding sexual behavior affect 
cervical cancer rates. To provide a historical and culture perspective, 
in Japan, the death penalty was executed in the 19th century for 
women but not men who had adulterous affairs. In addition, fewer 

and fewer Japanese practice Buddhism, which promotes sexual 
abstinence. Although traditionally the ideal Japanese women has been 
monogamous, the percentage of individuals who believe having sex 
before marriage to be disgraceful has decreased from 52% in 1978 to 
22% in 2008 [34]. According to a Japanese sex survey conducted in 
2013, 13.6% of women and 31.4% of men had had multiple sexual 
partners [34]. The average age of first intercourse in Japanese women 
(19.6 years old) has decreased by 3.6 years over the past 25 years [34]. 
The average age at first marriage has increased from 25.2 years in 
1980 to 29.3 years in 2013 [31], coinciding with the social progress of 
women in Japan. The age of first intercourse positively correlates with 
education and income level [35]. At school, Japanese teenagers do not 
tend to learn about safer sex but, rather, about more scientific matters 
such as organs, hormones, and infections [36]. Even medical students 
are not given many opportunities to discuss sex. The Japanese get 
information about sexual relationships, medical services, and diseases 
from their friends, TV, and the internet, rather than their families, as 
the Japanese are not accustomed to discussing sex and often feel too 
ashamed or embarrassed to do so. These cultural phenomena may lead 
to a lack of education regarding safe sex [36].

Surveillance methods

As HPV infection is extremely common, and because it can take 
more than 10 years for symptoms to present after infection with 
potentially carcinogenic HPV, it is often difficult to ascertain by whom 
HPV-positive women were originally infected. This, in turn, makes it 
challenging to treat that particular individual. Thus, when developing 
public health initiatives, we should take into account the fact that all 
individuals with a history of sexual activity could potentially have been 
infected.

Policies and public health priorities

As mentioned earlier, cervical cancer is preventable, and public 
health priorities and funding clearly should be directed toward its 
prevention. The two primary methods of preventing cervical cancer 
are HPV vaccination (primary prevention) and regular screening 
(secondary prevention), which could prevent 93% of cervical cancers 
[12]. Current policies will be considered below.

HPV Vaccines
Vaccines have enabled the primary prevention of cervical cancer. 

This is a milestone in medical history. The World Health Organization 
[37] has recommended HPV vaccination, which is reported to be safe 
and effective [38-40] and has been used in more than 100 countries 
since 2006. The two existing HPV vaccines, Cervarix and Gardasil, are 
designed to protect against the two primary high-risk HPVs (HPV16 
and HPV18). Cervarix also protects against two low-risk HPVs 
(HPV6 and HPV11). Both vaccines are also effective at preventing 
adenocarcinoma, whose prevalence/incidence increased recently and 
that is more difficult to identify through screening [22]. Girls/young 
women in Japan are inoculated intramuscularly, via three doses of 
the vaccine over a six-month period, without charge. The vaccine is 
recommended for girls between the ages of 11 and 16 years, as it is 
desirable to vaccinate prior to the initiation of sexual activity. Both 
vaccines have been estimated to remain effective for more than five 
years and to prevent the occurrence of over 90% of precancerous 
lesions [41,42]. Although the cost of the HPV vaccination is enormous 
(over $100 per dose), its cost-effectiveness (i.e., reduction in medical 
expenses because of the prevention of cervical cancer) is estimated to 
be large, especially for adolescent girls [43,44]. Vaccinating men is not 
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Intervention and Prevention
To address the low rate of visits for cervical cancer screening in 

Japan, since 2009, the Japanese Government has offered free screening 
coupons each year to all women aged 20, 25, 30, 35, and 40 [55]. Although 
the utilization rate of free coupons has remained at only 20% overall 
and the adherence rate remains the worst among developed countries, 
the visit rate has improved slightly (24.5% per year and 37.5% per two 
years) [56]. This offer should thus be continued. Although the low 
adherence rate might be related to poor lifestyle, one-third of Japanese 
women do not even know about the free screening program [3]. This 
is true despite the fact that they receive invitation letters for cancer 
screening through small campaigns that disseminate information 
about health check-ups. Cervical cancer screening is implemented by 
a gynecologist at a specific type of hospital in Japan. Reported barriers 
to screening include embarrassment, busyness, laziness, poor access, 
fear of having cancer, fear of an unknown procedure, believing that 
screening is unnecessary because of a lack of symptoms, and believing 
oneself to be too young to have cancer [57]. Eliminating these barriers 
will likely be crucial to improving this situation.

Use of condoms represents another HPV prevention method [58]. 
Although HPV can infect the genital areas that are not protected by a 
condom during sexual intercourse [59], using a condom reduces the risk 
of infection [58] and also prevents other types of sexually transmitted 
infections. Additional important prevention factors include smoking 
cessation, avoiding use of the contraceptive pill, getting adequate sleep, 
proper nutrition, sex education, and having a fixed sexual partner. 

Recommendations
It is true that, from a public health standpoint, vaccination plays a 

crucial role in HPV prevention because it protects society as a whole 
(herd immunity) in addition to individuals. However, providing 
evidence that clearly demonstrates the safety and efficacy of the newly 
introduced HPV vaccine proves challenging at this stage, and further 
research is required on an international scale. As soon and as carefully 
as possible, the MHWL should provide information concerning the 
HPV vaccine and associated policies to the Japanese population, 
who have been confused about and distrustful of the vaccine’s safety. 
Furthermore, although current HPV vaccines targeting HPV16 and 
HPV18 are believed to protect against 80% of cervical cancers [60], the 
prevalence of infection with these particular HPV genotypes is lower 
in Japan than in Western countries [8,19]. The development and wider 
commercialization of new vaccines that are safer and cover other types 
of high-risk HPV are expected in the future. Moreover, it should be 
noted that screening will continue to be required after vaccination, 
because the HPV vaccines do not prevent infection with all high-risk 
HPV genotypes and receiving the vaccine does not treat pre-existing 
HPV infections [61].

The most urgent challenge in Japan is to increase the visit rate for 
cervical cancer screening. Some solutions will now be considered via 
a comparison with approaches used in other countries that have high 
rates of adherence. Firstly, educating teenagers at school and at home 
about the importance of prevention and providing a basic knowledge of 
cervical cancer is a priority. We must change the belief that we should 
visit hospitals only when we are sick. Media campaigns carried out 
via newspapers, television, and the internet would be effective ways to 
disseminate this information. It also would be simple and practical to 
place flyers concerning cervical cancer screening in women’s restrooms. 
Moreover, unlike the family doctor/general practitioner system used 
in Western countries, patients in Japan generally consult a number of 

cost-effective [45] and is believed to have little additional impact on the 
reduction of cervical cancer rates for women [46].

Both vaccines were licensed in Japan in 2009, and they have been 
administered routinely, starting in 2013. However, approximately 600 
cases of serious side effects including complex regional pain syndrome, 
were reported, and this quickly became an issue of social concern 
in Japan. Within only a few months after its license, the Japanese 
Ministry of Health, Labour and Welfare (MHLW) controversially 
suspended recommendation of the vaccine until the MHLW was able 
to provide citizens with appropriate information about the vaccine’s 
safety and association with these side effects [47]. This was followed 
by a worldwide controversy. The Global Advisory Committee on 
Vaccine Safety concluded that the severity/frequency of adverse events 
following immunization with the HPV vaccine was not significantly 
greater than those of other vaccines and that HPV vaccination should 
be continued [48].

On the other hand, the number of adverse effects following Cervarix 
immunization has been reported to be considerably higher than other 
vaccines [49]. According to the Vaccine Adverse Event Reporting 
System [50], by January 2015, 220 women worldwide had died because 
of adverse effects related to the HPV vaccine. In the USA, 200 people 
reported adverse effects after receiving the HPV vaccine, and 49, 
including two deaths, were compensated [51]. The safety, validity and 
causal relationship between the vaccine and its complications are not 
clearly understood at this stage, and these aspects will take time to be 
evaluated in more detail. Cancer screening in Japan should therefore be 
a public health priority.

Cancer Screening
The implementation of widespread cervical cancer screening 

including cytology (pap smear) as an easy and non-invasive method of 
secondary prevention has been demonstrated to reduce the prevalence 
and mortality of cervical cancer through the detection of precancerous 
lesions [52]. In 2004 in Japan, the recommendation regarding the 
target age and frequency of screening for cervical cancer changed from 
once a year for women aged over 30 years to every two years for women 
aged over 20 years, based on the increasing tendency for women to 
have sexual intercourse at a younger age [53]. However, the rate of 
adherence to cervical cancer screening in Japan (37％) is the worst 
(and much lower) compared with those of other developed countries 
(70%–80%) (Figure 1) [54]. This is likely the primary explanation for 
the increase in the incidence and mortality rate of cervical cancer 
among young women in Japan. There is currently an urgent need to 
address this issue.

 

Figure 1: The adherence rates of cervical cancer screening during 2 years 
among women aged 20-69 in different countries.
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different doctors and hospitals, and, because medical records are not 
unified among hospitals, medical practitioners may not always access to 
full patient information, including whether the patient has undergone 
cervical cancer screening and, if so, when this last occurred. Thus, it 
will be important for medical practitioners to deliberately collect 
this information from patients and, if needed, to educate the patient 
about cervical cancer and promote its screening. Secondly, women can 
receive screening free of charge in most Western countries, and the 
USA provides incentives, such as insurance discounts, to individuals 
who receive health check-ups [62]. Considering the importance of 
prevention, medical costs in Japan should be more highly supported. 
Thirdly, an increasing number of European countries have implemented 
screening for cervical cancer by female healthcare workers (e.g., nurses 
and midwives) to avoid the psychological burden experienced by female 
patients when exposing their genital areas in front of male doctors. It is 
vital to create an environment where women feel less embarrassed and 
more comfortable when undergoing gynecological screening. Fourthly, 
a call/recall system improved adherence to screening in the UK [63]. 
This system is expected to be adopted in Japan. Finally, there is a need 
to improve the screening implementation system so that women have a 
wider range of options in terms of more convenient times and locations 
to undergo screening.

It is expected that combining additional HPV-DNA tests with 
cytology, which detects 70%–80% of existing cervical cancers and 
rarely finds adenocarcinoma, will increase the accuracy of screening 
(sensitivity: 100%) [64]. Moreover, it will allow women to prolong 
the interval between screening visit if no abnormality is found [65]. 
However, as it can lead to over–diagnosis and overtreatment, further 
consideration about the selection of women who get involved for 
effective inspection is required.
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