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Abstract

Objective Cancer is one of the main causes of death, and cervical cancer is the fourth most common cancer and
the fourth leading cause of death from malignancy among women. Knowing the survival rate is used to evaluate the
success of current treatments and care. This study was conducted to assess the survival rate of cervical cancer in Asia.

Methods This systematic survey was conducted on four international databases, including Medline/PubMed,
ProQuest, Scopus, and Web of Knowledge, and includes manuscripts that were published until the end of August
2021. Selected keywords were searched for international databases including cervical neoplasms [mesh], survival
analysis or survival or survival rate, Asian countries (name of countries). The Newcastle-Ottawa Qualitative Evaluation
Form was used for cohort studies to evaluate the quality of the articles. The analysis process was performed to
evaluate the heterogeneity of the studies using the Cochran test and I statistics. Additionally, a meta-regression
analysis was performed based on the year of the study.

Results A total of 1956 articles were selected and reviewed based on their title. The results showed that 110 articles
met the inclusion criteria. According to the randomized model, the 1, 3, 5, and 10-year survival rates of cervical cancer
were 76.62% (95% Confidence Interval (Cl), 72.91_80.34), 68.77% (95% Cl, 64.32_73.21), 62.34% (95% Cl, 58.10_66.59),
and 61.60% (95% Cl, 52.31_70.89), respectively. Additionally, based on the results of meta-regression analysis, there
was an association between the year of the study and the survival rate, elucidating that the survival rate of cervical
cancer has increased over the years.

Conclusions Results can provide the basic information needed for effective policy making, and development of
public health programs for prevention, diagnosis, and treatment of cervical cancer.
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Introduction

In the 21st century, cancer is one of the leading causes
of death, and cervical cancer is the fourth most com-
mon cancer and the fourth leading cause of death from
malignancy in women. It is the first and most common
gynecological malignancy in parts of sub-Saharan Africa,
Melanesia, East Africa (Malawi), South America, and
South-Eastern Asia [1]. Moreover, it is the second most
common cancer among women after breast cancer in
developing countries [2]. According to the World Health
Organization, 85% of cervical cancers occur in develop-
ing countries. Every year, about 500,000 women suffer
from this malignancy globally, and the mortality rate is
200,000 [3, 4].

Given that many cervical cancers are caused by human
papillomavirus 16 and 18, which account for 70% of all
cervical cancers worldwide, a large proportion of cervi-
cal cancers can be prevented by screening the cervix for
presence of the virus [5]. While western countries have
introduced human papillomavirus vaccination programs
and have effective screening strategies, low- and middle-
income countries lack organized screening and vaccina-
tion programs, which often results in late-stage diagnosis
of the disease in the latter regions. Due to the long period
before the invasion, with an appropriate screening pro-
gram and effective treatment of primary lesions, the
development of this cancer can be prevented in the early
stages [6]. Although cervical cancer has not yet been
eliminated despite these strategies, the incidence has
been reduced, and since cases are diagnosed earlier, the
survival of patients has improved. In Asia, the lowest
and highest standardized age-related incidences of cervi-
cal cancer are in China and Thailand, at 3.2 and 23.8 per
100,000, respectively [7, 8]. Also, a study by Chen et al. in
China showed that the one-year, three-year, and five-year
survival rates of cervical cancer are 60.3%, 44.3%, and
34.3%, respectively, and the results of sensitivity analysis
showed that early treatment is correlated to long-term
survival [9]. According to a study conducted in Iran in
2022, the five-year survival rate of cervical cancer was
reported to be 35.5%, which was higher than the survival
rate of other types of cancers in women [10]. Studies on
the survival of patients with cervical cancer in different
cultural, racial, and genetic populations have shown that
these factors will make a difference in multi-year survival
in these different population groups. Since no compre-
hensive study has been conducted in Asia to assess the
multi-year survival rate of patients with cervical cancer,
we conducted this study to perform a systematic review
and meta-analysis to determine the survival rate in Asian
countries. This information can help in development of
effective public health interventions for prevention, diag-
nosis, and treatment of cervical cancer.

Page 2 of 10

Methods

The present study is a systematic review and meta-
analysis of cervical cancer survival rates. This study
was designed and implemented in 2021. The reporting
method for the present study is based on the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analysis) checklist [11].

Search strategy (methodology)

Researchers in the study surveyed four international
databases: Medline/PubMed, ProQuest, Scopus, and the
Web of Knowledge, for articles that were published by
August 2021. Google Scholar for gray literature was also
searched.

Selected keywords for international databases included:
Uterine Cervical Neoplasms [Mesh], Survival OR Sur-
vival Analysis OR Survival Rate, Asian Countries (Names
of countries) ( Appendix 1(.

The collected data was entered into EndNote X7 soft-
ware, and duplicated content (articles) was automatically
deleted. It should be mentioned that two researchers
examined the articles separately. The search strategy is
presented in Appendix 1.

Inclusion and exclusion criteria

All observational studies (cross-sectional, case-control,
and cohort) that were published until the end of August
2021, and in which the observed survival of cervical
cancer was mentioned and published in English, were
included in the study without any time limit.

Review studies and meta-analyses were excluded. Also,
studies that did not say how many people were in the
sample or did not give a confidence interval for the sur-
vival rate were not included in the meta-analysis.

Quality assessment (evaluation)

The Newcastle-Ottawa quality assessment scale was used
to evaluate articles’ quality. This tool includes three parts:
(1) Selection (four questions); (2) Comparison (one ques-
tion); and (3) Result (three questions). Based on the final
score, the quality of the articles is divided into the fol-
lowing three categories: Good (three or four stars in the
selection section, one or two stars in the comparison sec-
tion, and two or three stars in the results section); Aver-
age (two stars in the selection section, one or two stars
in the comparison section, and two or three stars in the
results section); and Poor (zero or one star in the selec-
tion section, zero stars in the comparison section, and
zero or one star in the result section) [12].

Screening of studies

Two researchers conducted the initial search for studies.
In addition to screening the quality of studies, extrac-
tion of data and evaluation of the quality of articles were
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performed independently by two researchers. In the
absence of consensus between the two researchers, the
team leader made the final decision about that article.

Data extraction form

The data from the final articles that were included in the
study process were extracted (by a previously prepared
checklist). This checklist included the authors’ name,
the publication year, the length of the study, sample size,
cancer type, country, and 1-, 3-, 5-, and 10-year survival
rates.

Statistical analysis

Heterogeneity between studies was evaluated using
the Cochran test (at a significance level of less than 0.1)
combined with the I? statistic. In the case of heterogene-
ity, the random effects model was used with the inverse
variance method, and in the case of no heterogeneity,
the fixed effects model was used. In the case of hetero-
geneity among studies, methods such as meta-regression
and subgroup analysis were used. All analyses were per-
formed using STATA version 16 and MEDCALC version
14 statistical software.

Risk of bias among studies

A random-effects model was used to reduce the risk of
bias in studies [13, 14]. Egger’s test for publication bias
was also used to evaluate the risk of publication bias [15].

Results

Study selection

A total of 2089 articles were found, and after removing
duplicated articles, 1956 articles were reviewed in terms
of title and abstract. After thoroughly assessing the arti-
cles, 128 articles entered the next phase, in which the full
texts were examined, and 110 articles(289 records) were
selected for the final analysis. It should be noted that the
references of the final articles were also reviewed to add
relevant studies. The process of selecting studies is pre-
sented in Fig. 1.

Study characteristics

Studies that were included in the analysis were published
between 1990 and 2021. Of the studies that were initially
found, 110(289 records) were eligible in this period and
reported the survival of cervical cancer patients in Asian
countries. Fifty-one reports were from China, 23from
Hong Kong, 42 from India, 4 from Iran, 29 from Japan,
29 from South Korea, 4 from Kuwait, 7 from Malaysia, 15
from the Philippines, 15 from Saudi Arabia, 15 from Sin-
gapore, 27 from Taiwan, 12 from Thailand, 7 from Tur-
key, and 12 from Vietnam. Descriptive information about
these studies is given in Appendix 2.
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Quality appraisal

According to the assessment using the Newcastle-Ottawa
scale, 80 studies were of Good quality, and 30 articles
were of Average quality. The articles’ quality assessment
results are shown in Appendix 3.

Heterogeneity

The results of the Chi-squared test and I? index showed
significant heterogeneity between studies. In the survival
analysis for cervical cancer in Asian countries, the one-
year survival rate was ?’=99.31%, P<0.001, for three-year
survival rate was 1°=98.96%, P<0.001, for five-year sur-
vival rate was 1>=98.95%, P<0.001, and for ten-year sur-
vival rate was 1?=99.15%, P<0.001. The random-effects
model was used to achieve the results for all analyses.

Results of the meta-analysis

First, the articles were sorted according to the publica-
tion year of the study, and then the obtained survival
rates were categorized into one, three, five, and ten-year
survival rates. Meta-regression was also performed based
on the year of the study.

One-year survival rate of cervical cancer in Asian countries
From 110 final articles(289 records) that were included
in the analyses, 98 studies reported one-year survival of
patients. Based on the random-effect model, the study
results showed that the one-year survival was 76.62%
(95% Confidence Interval (CI), 72.91-80.34). (Table 1;
Fig. 2).

Three-year survival rate of cervical cancer in Asian
countries

From 110final articles (289 records) that were included
in the analyses, 78 studies reported three-year survival of
patients. Based on the random-effect model, the results
of the study showed that the three-year survival was
68.77% (95% CI, 64.32-73.21). (Table 1; Fig. 2).

Five-year survival rate of cervical cancer in Asian countries
From 110final articles(289 records) that were included
in the analyses, 96 studies reported the five-year sur-
vival of patients. Based on the random-effect model, the
results of the study showed that the five-year survival was
62.34% (95% CI, 58.10-66.59). (Table 1; Fig. 2).

Ten-year survival rate of cervical cancer in Asian countries
From 110 final articles(289 records) that were included in
the analyses, 25 studies reported the ten-year survival of
patients. Based on the random-effect model, the results
of the study showed that the ten-year survival was 61.60%
(95% CI, 52.31-70.89). (Table 1; Fig. 2).
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Fig. 1 Flowchart of the included eligible studies in systematic review

Cervical cancer survival rate in each Asian country

Overall, survival rates of cervical cancer in 15 countries
are depicted in Table 1; Fig. 2. The highest one-, three-,
five-, and ten-year survival rates were reported in Iran
(89.98), Turkey (96.46), Turkey (78.97), and Kuwait
(88.70), respectively. The lowest one-, three-, five-, and
ten-year survival rates were reported in Malaysia (35.20),
Malaysia (41.20), Thailand (15.20), and Taiwan (26.10),
respectively.

Meta-regression of cervical cancer survival rate in Asian
countries

There was a correlation between the study year and
the survival rate. Survival rates for one year (Reg
Coef=0.5439, p=0.037), three years (Reg Coef=0.9275,
p=0.002), five years (Reg Coef=0.7402, p=0.004), and
ten years (Reg Coef=2.38, p=0.012) have increased in
recent years, and this increase in survival was statistically
significant (Fig. 3).
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Fig. 2 One, three, five, and ten year survival of survival rate of cervix Cancer in Asian Countries

Publication bias
We drew Funnel plots in order to investigate the publica-
tion bias for one, three, five- and ten-year cervical cancer
survival in Asian countries. Egger test results confirmed
this bias.
(One-year bias: -0.91, 95% CI =-2.76 to 0.93; P=0.334).
(Three-year bias: -1.11, 95% CI = -3.08 to 0.86;
P=0.272).
(Five-year bias: -1.03, 95% CI =-3.25 to 1.19; P=0.365).
(Ten-year bias: -1.74, 95% CI = -5.44 to 1.96; P=0.357).
(Appendix 4).

Discussion

Cervical cancer is a highly preventable cancer, yet it is
annually responsible for over 300,000 deaths worldwide
[16]. The present study examined the cervical cancer sur-
vival rate at 1, 3, 5, and 10 years. According to the results,
the one-year survival rate is 76.62%, the three-year rate
is 68.77%, the five-year rate is 62.34%, and the ten-year
rate is 61.60%). According to this study, the survival rate
is improving, and was reported to be significantly higher

for recent years. Based on results, Taiwan had the low-
est ten-year survival rate, while Kuwait had the highest
survival rate.

The results of the study showed that the survival rate of
cervical cancer patients decreases if the cancer was diag-
nosed in the late stage of the disease and in fact, among
the most important factors related to the survival rate
of patients with cervical cancer is the stage of the dis-
ease. As seen, the survival of Cervical Cancer in Asia is
not much different between 1, 3, 5 and 10 year survival.
Perhaps one of the reasons is its timely identification in
this geographical area, which has caused the survival of
1, 3, 5, and 10 years of this cancer to be seen with the use
of timely screening. Of course, the up-to-date treatment
methods should not be neglected, and perhaps another
reason for this observation is the progress of the treat-
ment of this cancer and finally the survival of 1, 3, 5 and
10 is close to each other. In a study in India, the survival
rates for stage I, stage II, stage III, and stage IV were
reported to be 83.5%, 80.6%, 66.0%, and 37.1%, respec-
tively, and in this study, stage of disease was the only
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significant prognostic factor mentioned for survival [17].
Lack of information about cervical cancer and Pap smear
screening, lack of time and financial resources, fear of
medical intervention, and unwillingness to participate
are among the most preventing factors for screening in
India [18]. Patients with cervical cancer have a low qual-
ity of life and the stress caused by the disease, distorted
sexual relationships, and lack of psychological accep-
tance (coping) make the disease course more challenging
for these patients [19]. Additionally, prolonged course
of treatment, along with the progression of the disease
stage, are often accompanied by complications such as
anemia, bleeding, etc., which can affect the survival rate

of patients [20]. The advanced stage of the disease and
their prolonged treatment have a significant psychologi-
cal impact on their general health [21]. Moreover, radio-
therapy and chemotherapy which are frequently used
interventions for treatment of cervical cancer can result
in sexual dysfunction, further reducing their quality of
life [22]. Therefore, despite the mentioned problems,
delayed diagnosis significantly decreases the survival rate
of cervical cancer.

In a cohort study conducted in China, the time interval
between diagnosis and treatment was investigated based
on the tumor stage at the time of diagnosis, and cervical
cancer is generally grouped into stages I, II, III, and IV.
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People whose time between diagnosis and treatment was
more than 180 days had the worse prognosis, whereas
those whose time between diagnosis and treatment was
less than 90 days had lower mortality rate [23]. In a study
conducted in Iranian in 2015, the late-stage diagnosis of
cervical cancer was significantly higher in patients with
low education, low socioeconomic status, those with a
spouse who is a smoker or a drug addict, and those who
did not have Pap smear screening tests according to the
guidelines [24]. Poor access to information and screening
resources, as well as the inequality of access to resources
in rural areas compared to urban areas, lead to poor
patient compliance; with the process of screening, diag-
nosis, treatment, and post-treatment [25]. Garner’s study
published in 2022 shows that screening, diagnosis, and
treatment processes are less noticeable in low-income
countries (reference?). Nearly 90% of cervical cancer
cases occur in low- and middle-income women in coun-
tries that lack organized HPV vaccination and screening
programs; women with low income are usually diagnosed
at advanced stages, resulting in a higher mortality rate.
In high-income countries, the incidence and mortality
rates from cervical cancer have been reduced by more
than half since the implementation of screening pro-
grams [26]. The incidence and mortality rates of cervical
cancer decrease with the increase of the Human Devel-
opment Index (HDI) and the decrease of the Gender
Inequality Index (GII). A two-tenth unit increase in HDI
is associated with a 20% reduction in the risk of develop-
ing cervical cancer and a 33% reduction in cervical can-
cer mortality rate. For every 0.2 unit increase in the GII,
the risk of cervical cancer diagnosis increases by 24% and
death from cervical cancer increases by 42%, and higher
levels of health expenditure are independently associated
with lower incidence and mortality risks [27].

The results of the present meta-analysis study revealed
that the survival of patients has increased with the
increase of the study year towards more recent years,
and this increase in survival is statistically significant. In
agreement with the present study, it was elucidated that
implementation of the screening program and promotion
of vaccination, the disease could be detected in earlier
stages [28]. In Asian countries, inhibiting factors that can
prevent a patient from being diagnosed at an early stage
can be a major contributor to late diagnosis and reduced
life expectancy. Early diagnosis is frequently associated
with patients’ knowledge of cervical cancer and also the
overall level of their education [29] Therefore, despite
vaccination and screening, preventing the progression
of the disease to higher stages can influence the survival
rate of patients.

The lowest and highest ten-year survival rates were
reported in Taiwan and Kuwait, respectively. A popu-
lation-based study conducted in Taiwan revealed that
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the prevalence of cervical cancer is still increasing [30].
Therefore, the role of risk factors and comorbid condi-
tions such as diabetes mellitus, high blood pressure,
smoking, having multiple sexual partners, etc., can be
considered. The presence of these factors and conditions
can have a negative impact on the survival rate of patients
[31]. Another study revealed that half of the women
in Kuwait were knowledgeable about cervical cancer,
screening methods, and its risk factors. It was also deter-
mined that their willingness to repeat Pap smear tests
is related to their career status, family income, and level
of education [32]. Therefore, it is crucial to consider the
level of awareness of the population about the disease, as
well as the physical condition of the patient before treat-
ment and the presence of comorbidities, which affects
the survival rate.

The limitations of the present study are the type and
quality of the studies that have been investigated in this
study. The sample size of studies and the number of stud-
ies conducted in each country can impact the results as
well for example, in the case of Kuwait and Iran. Addi-
tionally, more than half of the Asian countries had not
published any studies on the survival of patients with cer-
vical cancer; therefore, more studies are required to make
a more accurate estimate, especially in countries with-
out reports. Also, age information is essential for a more
accurate analysis of survival rates. But due to lack of suf-
ficient access to data, this aspect was not investigated as
a separate factor in this study. It is suggested to pay more
attention to this variable in future studies.

Conclusion

Cervical cancer is highly preventable through Pap smear
screening and vaccination. Additionally, by using Pap
smear screening, the disease is diagnosed in early stages.
The results of this study determined the survival rate in
Asian countries and revealed that the ten-year survival
rate of patients is low. This study fills a knowledge gap,
and it is expected that by using the evidence-based data
from this study, health intervention strategies and health
policies can be developed to increase cervical cancer
screening in order to improve preventive measures, and
early diagnosis in Asian countries.
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