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Objectives: It is important to assess the burden of ovarian cancer related

premature death so as to develop appropriate evidence-based care and

improve women’s health. This study aimed to characterize the long-term trends

in mortality, survival and disease burden of ovarian cancer in Shanghai, China.

Materials and Methods: Co-morbidities, crude mortality rate (CMR), age-

standardised mortality rate by Segi’s world standard population (ASMRW),

years of life lost (YLL), and survival rates were analysed. Temporal trends for

the mortality rates and disease burden were analyzed using the Joinpoint

Regression Program. Mortality rate increases by demographic and non-

demographic factors were estimated by the decomposition method.

Results: A total of 1088 ovarian cancer as underlying cause of deaths were

recorded. CMR and ASMRW were 4.82/105 and 2.32/105 person-years,

respectively. The YLL was 16372.96 years, and the YLL rate was 72.46/105

person-years. The YLL rate increased only in the age group of 70-79 years (P =

0.017).Thesurvival ratesofovariancancerpatientsdidnot improveduring theten

yearperiod (2005-2015). The topco-morbiditieswerediseasesof the respiratory

system, digestive system, and circulatory system. The rates of ovarian cancer

deaths caused by non-demographic and demographic factors increased by

21.29% (95%CI: 4.01% to 41.44%, P = 0.018) and 25.23% (95%CI: 14.64% to

36.81%, P < 0.001), respectively.
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Conclusions: Population ageing and all cause of death may affect ovarian

cancer related deaths in Pudong, Shanghai. The high mortality and the stagnant

survival rates suggest the need for more efforts in targeted prevention and

treatment of this disease.
KEYWORDS

ovarian cancer, all cause of death, underlying cause of death, mortality, years of life
lost, trend analysis, decomposition method
Introduction

Ovarian cancer is a type of lethal gynaecologic tumour,

which causes significant health issues in women (1). The

majority of ovarian cancer patients are diagnosed at the late

stage, with poor prognosis. For decades the overall 5-year

survival rate of advanced ovarian cancer patients has improved

modestly, and is not optimistic even in high-income countries

such as the United States (about 47%) (2). Although there have

been major improvements in ovarian cancer therapy, challenges

remain in the treatment of this aggressive disease (3). Most of the

patients initially are sensitive to chemotherapy; however, many

of them will develop drug resistance, leading to recurrence and

death (3). Therefore, it is important to understand ovarian

cancer related mortality, so as to improve the prevention and

treatment strategies, including more accurate screening and

diagnostic methods, and effective treatment modalities.

The survival of ovarian cancer is associated with age (4),

which is a main demographic factor. As for non-demographic

factors, levels of medical technology and health consciousness

are two main factors of ovarian cancer mortality (5, 6). To the

best of our knowledge, currently there is limited research

evaluating the all cause of death of ovarian cancer, which may

under-estimate the disease burden. In addition, few studies have

quantitatively evaluated the contribution of demographic and

non-demographic factors to the burden of ovarian cancer. What

is more, previous epidemiological studies using indicators such

as incidence, mortality, and survival rate cannot reflect the

complete disease burden on public health. Years of life lost

(YLL) can quantify the premature mortality and reflect the

disease burden on society from a particular cause of death (7).

China is one of the largest low-to-middle income countries

(LMICs), and has been working diligently to eradicate poverty.

Accompanied with rapid economic development, great changes

have happened in China’s population and disease spectrum (8).

Shanghai is an international metropolitan city located in the east

coast of China, and is a high-level economic, industrial, and

cultural centre. Since 1990, the Shanghai Pudong New Area

(PNA) has been set as a national economic and technological

development zone in China (8). Other cities in China and other
02
LMICs are likely to follow the development process of Shanghai

in the future (9). With a mixture of urban, suburban, and rural

geographic areas, PNA is a good representative of Shanghai.

Studying the characteristics of disease changes in the PNA can

provide valuable information for understanding the disease

burden and developing relevant strategies in regions

experiencing rapid social and economic transition.

In this population-based study, we aimed to analyze the

long-term trends in the mortality, overall survival, and disease

burden of ovarian cancer in Shanghai PNA of China from 2005

to 2020, and characterize the impacts of demographic and non-

demographic factors on ovarian cancer mortality.
Materials and methods

Data source

Ovarian cancer related death data of registered PNA

permanent residents from 2005 to 2020 were obtained from

the Mortality Registry System of Shanghai PNA, which covers

all medical institutions of the area, the public security system,

and the funeral and cremation system, which ensure the data

completeness of the registration system. All causes of death

were coded by rigorously trained clinicians, and further

verified by local Center for Disease Control and Prevention

(CDC) (10). The population data were obtained from the

Public Security Bureau and the Statistics Bureau of PNA.

Shanghai PNA has a permanent resident population of 3.22

million (11). Information about resident patients diagnosed

with ovarian cancer between 2002 and 2016 was obtained from

the PNA Cancer Registry, and was used for survival analysis

(12). The PNA Cancer Registry System started in the year of

2002, which collected data from reports of hospitals with

tumor diagnostic qualification, the medical records obtained

from autopsy and community follow-up and further verified by

local CDC. Periodic evaluation, data cleaning and compilation

are performed to maintain the integrity of the registry system

at both the county and provincial levels according to standard

guidelines (9).
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Ovarian cancer (ICD-10: C56) related death (all causes of

death) was classified based on the ovarian cancer being a direct

or indirect cause (died of other causes other than ovarian cancer)

of death according to the International Classification of Diseases

10th version (ICD-10) (13). The direct causes of death include

the underlying cause of death, which is a common indicator in

the cause-of-death statistics. The all causes of death were coded

by physicians according to the conditions of patients and further

verified by the local Centre for Disease Control and

Prevention (CDC).

The study protocol followed the 2000 Declaration of

Helsinki and was approved by the ethics committee of the

Shanghai PNA Centre for Disease Control and Prevention

(No. 2016-04-0586).
Statistical analyses

Crude mortality rates (CMR) was calculated as total number

of ovarian cancer deaths each year divided by the corresponding

annual average female population in PNA and shown as per

100,000 persons (/105). Age-standardised mortality rates by

Segi’s world standard population (ASMRW) were obtained

and presented also as per 100,000 persons (/105). YLL was

calculated based on the method described by Murray and

Lopez and was detailed previously (8).

Age were categorized into the groups of 0-4, 5-14, 15-29, 30-

44, 45-59, 60-69, 70-79, and ≥ 80 years. Since there were few

ovarian cancer related deaths before the age of 30, trends in age-

specific CMR, ASMRW, and YLL rate were calculated for the age

groups 0-29, 30-44, 45-59, 60-69, 70-79, and ≥ 80 years. Life
Frontiers in Oncology 03
table method was applied to calculate the 1- to 5- year overall

survival rates from 2005 to 2015 (12).

Joinpoint Regression Program 4.3.1.0 (National Cancer

Institute, Bethesda, MD, USA) was utilized to calculate the

temporal trends of CMR, ASMRW, YLL rate, and survival

rate, which were expressed as average annual percent change

(AAPC) with corresponding 95% confidence interval (95% CI).

Statistic difference of AAPC was assessed using the Z test, with

the terms “increase” or “decrease” describing a statistically

significant (P < 0.05) AAPC, and “stable” for non-significant

trends (8). The increased mortality rates of each year from 2006

to 2020, compared with the data of the first year (2005), related

to demographic and non-demographic factors were estimated by

the decomposition method, in which mortality rates were

calculated and compared for each 5-year age group, from 0–4

to 85+ years (14).

Data acquisitions and process of statistical analysis are

presented in Figure 1. All statistical analyses were performed

using SPSS (version 21.0; SPSS, Inc., Chicago, IL) and R (version

3.4.3). A two-sided P value of < 0.05 was considered as

statistically significant.
Results

Baseline characteristics of ovarian cancer
related deaths

There are a total of 22,595,080 person-years of registered

permanent female residents from 2005 to 2020 in PNA. There

were a total of 1179 all cause of death related to ovarian cancer

(ICD-10: C56) (Figure 1), including 1088 (1088/1179, 92.28%)
FIGURE 1

Flowchart of data acquisitions and statistical analyses.
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underlying cause of ovarian cancer, and 91 (91/1179, 7.72%)

died of other causes (Supplementary Table S1). Table 1 presents

the baseline characteristics of ovarian cancer deaths. Of those

1088 underlying cause of death, 1067 (1067/1088, 98.07%) had

ovarian cancer as underlying cause of death, and 21 (21/1088,

1.93%) had ovarian cancer and other cancer types as underlying

causes of death. The median (mean) age at death was 63.91 years

(64.42 ± 13.22 years). CMR and ASMRW were 4.82/105 and

2.32/105 person-years, respectively (Supplementary Table S2).
Main ovarian cancer co-morbidities and
metastatic cancer

The main co-morbidities of the death cases were analyzed,

and the top three co-morbidities in all causes of ovarian cancer

death were diseases of the respiratory system (ICD-10: J00-J99),

diseases of the digestive system (ICD-10: K00-K93), and diseases

of the circulatory system (ICD-10: I00-I99), with 110 (10.11%),

54 (4.96%), and 48 (4.41%) deaths, respectively. A total of 336

deaths had metastatic carcinoma, accounting for 30.88% of the

total deaths. The breaking down of the metastatic carcinoma is

shown in Table 1. The median/mean age, CMR, ASMRW, and

YLL rates of ovarian cancer related deaths of each subgroup are

shown in Table 1 and Supplementary Tables S2-S3.
Frontiers in Oncology 04
Age-specific ovarian cancer mortality

The proportions of ovarian cancer death of each age category

are presented in Supplementary Tables S4. The number of

deaths from ovarian cancer < 30 years of age was 11 (all in the

age group of 15-29), accounting for 1.01% of total deaths; while

most of the deaths (n = 364, 33.46%) occurred at the age group of

45-59 years. CMR in the age groups of 0-4, 5-14, 15-29, 30-44,

45-59, 60-69, 70-79, and ≥ 80 years were 0.00, 0.00, 0.31, 1.06,

6.29, 9.26, 12.91, and 13.12/105 person-years, respectively

(Table 2 and Supplementary Tables S2).
Burden of premature death from
ovarian cancer

The YLL due to premature death from ovarian cancer was

16372.96 years, and the rate of YLL was 72.46/105 person-years

(Supplementary Tables S3). Regarding the main co-morbidities in

all-cause death, YLL and YLL rate due to respiratory system (ICD-

10: J00-J99) were the highest (1537.81 years, 6.81/105), followed by

digestive system (ICD-10: K00-K93) (914.61 years, 4.05/105), and

circulatory system (ICD-10: I00-I99) (706.29 years, 3.13/105;

Table 1). The top three age groups of YLL were 45-59, 60-69, and

70-79 years, with YLL of 7238.99, 4395.94, and 2305.43 years,
TABLE 1 Baseline characteristics of ovarian cancer death in Pudong, Shanghai, China from 2005 to 2020.

Characteristic Deaths
(n, %)

Age at years
(Mean ± SD)

Age at years
(Median, range)

CMR
(/105)

ASMRW
(/105)

YLL
(years)

YLL rate
(/105)

Total 1088
(100.00)

64.42 ± 13.22 63.91 (20.25-99.03) 4.82 2.32 16372.96 72.46

Periods

2005-2008 200 (18.38) 62.38 ± 13.72 59.01 (21.24-88.76) 3.85 1.99 3167.79 60.93

2019-2012 255 (23.44) 63.21 ± 13.65 61.52 (21.97-99.03) 4.62 2.35 3969.98 71.95

2013-2016 302 (27.76) 64.58 ± 12.34 63.93 (20.25-91.59) 5.23 2.47 4535.75 78.50

2017-2020 331 (30.42) 66.42 ± 13.13 66.20 (23.87-98.25) 5.43 2.38 4699.43 77.04

Underlying cause of death ovarian cancer

Underlying cause of death (C56) 1067
(98.07)

64.42 ± 13.27 63.85 (20.25-99.03) 4.72 2.27 16053.68 71.05

Underlying cause of death (C97, including C56
plus other cancers)

21 (1.93) 64.47 ± 10.67 64.46 (44.87-87.27) 0.09 0.05 319.28 1.41

Top three co-morbidities in all causes of ovarian cancer death

Diseases of the respiratory system (J00-J99) 110 (10.11) 66.46 ± 14.40 67.39 (20.25-94.02) 0.49 0.22 1537.81 6.81

Diseases of the digestive system (K00-K93) 54 (4.96) 60.43 ± 10.64 59.33 (33.75-83.87) 0.24 0.12 914.61 4.05

Diseases of the circulatory system (I00-I99) 48 (4.41) 65.21 ± 13.92 65.05 (35.88-90.35) 0.21 0.10 706.29 3.13

Metastatic carcinoma (C00-C96) 336 (30.88) 61.48 ± 12.02 60.73 (21.97-91.59) 1.49 0.77 5509.36 24.38

Metastatic ovarian cancer to the liver (C78.7) 51 (4.69) 60.42 ± 9.86 60.01 (37.52-85.54) 0.23 0.12 862.69 3.82

Metastatic ovarian cancer to the lung (C78.0) 27 (2.48) 64.13 ± 11.07 60.50 (37.52-84.18) 0.12 0.05 415.80 1.84

Metastatic ovarian cancer to the
retroperitoneum and peritoneum (C78.6)

48 (4.41) 66.77 ± 11.17 64.36 (44.13-88.38) 0.21 0.10 681.52 3.02

Metastatic ovarian cancer to unspecified sites
(C79)

187 (17.19) 60.36 ± 12.39 60.01 (21.97-91.59) 0.83 0.45 3139.61 13.90
fro
ASMRW, age-standardised mortality rate by Segi’s world standard population; CMR, crude mortality rate; YLL, years of life lost.
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respectively. The top three age groups of YLL rates were 60-69, 70-

79, and 45-59 years, with YLL rates of 141.59/105, 134.21/105, and

125.15/105, respectively (Table 2).

Trends of mortality and burden of
ovarian cancer

The temporal trends of CMR, ASMRW, and YLL rate were

expressed based on the modelled CMR, ASMRW, and YLL rate, as

shown in Figure 2. The CMR (P = 0.001) and YLL rate (P = 0.007)

for deaths from ovarian cancer showed significantly increasing

trends, while the trend of ASMRW remained relatively stable (P

= 0.064). The CMR increased with an APCC of 2.92% (95% CI,

1.36% to 4.51%; P = 0.001, Figure 2A) per year. The YLL rate
Frontiers in Oncology 05
increased with an APCC of 2.02% (95% CI, 0.65% to 3.41%; P =

0.007, Figure 2B) during the study period. In terms of age-specific

trends, CMR and YLL rate of the total population are shown in

Figures 2C, D. Increasing CMR trends were seen in the age groups

60-69 (P = 0.045), and 70-79 (P = 0.017) years. YLL rates only

increased in the age groups 70-79 years (P = 0.017), but did not

significantly change in all other age groups.

Quantitative impact of demographic
and non-demographic factors on the
CMR increase

The proportions of individuals aged 60-69 years showed an

upward trend (AAPC of 6.28%, 95%CI: 3.36% to 9.28%, P =
B

C D

A

FIGURE 2

The trends in CMR, ASMRW, and YLL rate of persons with ovarian cancer death in Pudong New Area, Shanghai, China, 2005-2020. (A) trends in
CMR and ASMRW; (B) trends in YLL rate; (C) trends in CMR among different age groups; (D) trends in YLL rate among different age groups.
ASMRW, age-standardised mortality rate by Segi’s world standard population; CMR, crude mortality rate; YLL, years of life lost.
TABLE 2 Number of deaths, CMR, YLL, and YLL rate by age group.

Age group (years) Deaths (n) Proportion (%) CMR (/105) YLL (years) YLL rate (/105)

0-4 0 0.00 0.00 0.00 0.00

5-14 0 0.00 0.00 0.00 0.00

15-29 11 1.01 0.31 300.61 8.42

30-44 53 4.87 1.06 1282.32 25.63

45-59 364 33.46 6.29 7238.99 125.15

60-69 287 26.38 9.26 4395.94 141.59

70-79 222 20.40 12.91 2305.43 134.21

≥ 80 151 13.88 13.12 849.67 73.75

Total 1088 100.00 4.82 16372.96 72.46
CMR, crude mortality rate; YLL, years of life lost.
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0.003), while the age group 45-59 showed a downward trend

(AAPC of -4.87%, 95%CI: -6.67% to -3.04%, P < 0.001) from

2005 to 2020. The age groups 45-59, 60-69, and 70-79 years were

the top three in terms of population proportion (Figure 3). The

trends of CMR increase caused by non-demographic and

demographic factors are shown in Figure 4 and Supplementary

Tables S5. In the total population, the rates caused by non-

demographic and demographic factors increased by 21.29%

(95%CI: 4.01% to 41.44%, P = 0.018) and 25.23% (95%CI:

14.64% to 36.81%, P < 0.001), respectively.
Trends of overall survival of ovarian
cancer patients

The current analysis included incident cases (n = 1033) of

ovarian cancer from 2002 to 2015, with at least 5 years of follow-

up time. Of the 1330 incident cases from year 2002 to 2015, 898

deaths (898/1330, 67.52%) occurred in the mortality database

from year 2005-2020 (Figure 1), which not only supplemented

and verified the incidence database, but also is the basis of our

survival analysis. The temporal trends of 1-year to 5-year overall

survival rates are shown in Figure 5 and Supplementary Tables

S6. The 1-, 2-, 3-, 4-, and 5-year overall survival rates were

around 80% (range: 75.4%-88.0%), 70% (range: 58.5%-79.7%),

62% (range: 52.0%-71.3%), 56% (range: 42.4%-65.7%), and 50%

(range: 42.3%-62.6%), respectively. In general, the overall

survival rates stayed stable from 2005 to 2015.
Discussion

In China, there were estimated 52,414 new cases of and

22,500 deaths caused by ovarian cancer in 2015, making it the
Frontiers in Oncology 06
second leading cause of cancer death of the female reproductive

system (15). Due to lack of screening methods and less peculiar

clinical symptoms, most of the patients are diagnosed at an

advanced stage, leading to a poor prognosis (16). In the current

analysis, based on all cause of death data, we analyzed

underlying cause of ovarian cancer death. More importantly,

we also provided data regarding multiple primary tumors

(ovarian cancer and other cancer types) as the underlying

cause of death. Often, statistics about underlying cause of

ovarian cancer death obtained from death registries based on

the cancer registration reporting system tend to count multiple

primary tumors separately. Studies using ovarian cancer specific

death data may under-estimate the actual burden of the disease.

Our study results, therefore, to the greatest extent, have reflected

the real situation of ovarian cancer related death among

PNA residents.

Ovarian cancer is an aging-associated disease and more

often occur in patients above 50 years (17). Our data showed

that patients less than 45 years of age only accounted for 1.37%

ovarian cancer related deaths (0-14 years: 0; 15-29 years: 0.31%;

30-44 years: 1.06%). Premature death from ovarian cancer in

PNA is mainly among the age group of 60-79 years. Data from

the Global Burden of Disease 2019 (18) have shown that in

general World Bank low income countries have lower age-

standardized mortality rate and YLL rate than high income

countries (Supplementary Tables S7). In particular, PNA have

similar age-standardized mortality rate and YLL rate compared

to the Chinese national statistic (not including Taiwan

province), but was lower than the global average from year

2005 to 2019 (Supplementary Tables S7). Further investigation

of the data revealed that the PNA statistics are slightly lower

than those of the India and Japan, and much lower than those of

the United States during the same time period (Supplementary

Tables S7). Factors including overweight and obesity, dietary
FIGURE 3

The proportion of individuals among different age groups during the period of 2005 to 2020 in Pudong New Area, Shanghai, China.
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patterns, and physical activities may explain the above regional

differences (19, 20).

We observed a significant upward trend of CMR from 2005 to

2020. Based on the age structure of each year, the impact of
Frontiers in Oncology 07
population structure change on mortality rates was evaluated

using the decomposition analysis. Our results showed that the

high mortality rate of ovarian cancer is mainly attributed to the

aging population. In addition, the significant upward trend of CMR
FIGURE 5

The trends in 1-year, 2-year, 3-year, 4-year, and 5-year overall survival rates of persons with ovarian cancer death from Pudong New Area,
Shanghai, China, 2005-2015.
FIGURE 4

The increased rates caused by demographic and non-demographic factors from 2005 to 2020 in Pudong New Area, Shanghai, China.
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is also the result of population aging, which is reflected by the stable

age standardized rates. China is facing the challenge of population

ageing. PNA has entered the ageing society in 2008 and super-

ageing society in 2018, with the proportion of population aged over

65 years of 14.21% and 20.81%, respectively (11). Ovarian cancer is

and will continue to be a major threat to women’s health in China

in the foreseeable future.

Ovarian cancer is an aggressive disease, with a mortality-to-

incidence ratio > 0.6 (2). To the best of our knowledge, our study

is first of the kind that analyzed co-morbidity data of all causes of

ovarian cancer death. Our data supported the notion that

ovarian cancer is a highly fatal disease, and patients often died

of multiple diseases. Based on the underlying cause of death data,

the main co-morbidities in ovarian cancer death in PNA were

diseases of the respiratory system, diseases of the digestive

systems, and diseases of the circulatory system; and the main

metastatic sites of ovarian cancer deaths were metastatic ovarian

cancer to the liver, lung, retroperitoneum and peritoneum.

Comprehensive management of ovarian cancer should take a

holistic approach and improve patients’ overall life quality (21).

Despite advances in surgery and treatment strategies such as

targeted therapy and immunotherapy brought by cutting-edge

research, the survival rates of ovarian cancer have only improved

modestly (2). Consistent with data from the United States and

Canada (2), our analysis showed that the 5-year survival rate of

ovarian cancer patients has stayed stable (around 50%) from 2005

to 2015 in PNA. The PNA Cancer Registry System and the PNA

Mortality Registry System are two parallel and complementary

registry systems, and analyzing data from both systems are more

reliable than results obtained from a single system. Ovarian cancer

is a heterogeneous disease and its aetiology remains elusive. In

addition, different subtypes have distinct biological and molecular

characteristics (2, 22). Technologies such as the next-generation

sequencing and identification of promising new biomarkers may

enable individualized precision medicine in ovarian cancer

management, and finally improve survival (23, 24).

Prevention is also crucial in improving the survival of

ovarian cancer patients. The development of ovarian cancer is

a complex interplay of many risk factors, including genetic

factors, epigenetic modifications, environmental factors, and

lifestyle factors (17). Studies have suggested that lifestyle

factors including alcohol consumption, obesity, cigarette

smoking, unhealthy diet pattern, and physical inactivity are

associated with increased ovarian cancer risk, although some

are subtype specific (19, 20). Besides un-modifiable factors such

as age, ethnicity, and genetics, some modifiable factors (e.g.

healthy diet with enough leafy vegetables, allium vegetables and

green tea intake, and increased physical activity) can affect

ovarian cancer risk and survival (20, 23). It is well-established

that use of oral contraceptive pill (OCP), pregnancy,

breastfeeding, and tubal ligation are protective factors of

ovarian cancer; other factors including use of aspirin and non-

aspirin non-steroidal anti-inflammatory drugs may also reduce
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the risk of ovarian cancer (25, 26). For the moderate-to-high risk

population (people with genetic predispositions), risk-reduction

surgery and chemoprevention (such as OCPs and aspirin) can be

beneficial (25, 27). Therefore, it is important to perform risk

stratification and further personalize individual risk, so targeted

prevention and management strategies can be implemented to

reduce the life loss and relieve overall ovarian cancer

disease burden.

Shanghai is the forerunner of economic development and

modernization in China, and has become one of the earliest

cities entering the upper-middle-income region in China.

Alongside the rapid urbanization, Shanghai is also the first city

entering the ageing society in China (9). PNA, founded in 1993,

is the largest district of Shanghai (28). PNA has a permanent

resident population of 3.22 million, accounting for

approximately 20% of the total permanent resident population

in Shanghai in 2018 (28). PNA represents the areas undergoing

rapid modernization and is considered an ideal sample to study

the effect of demographic and socioeconomic changes on disease

burden. Moreover, PNA has a reliable mortality registration

system covering 100% of the permanent resident population

with periodical evaluations and compilations following standard

guidelines, which ensures the data quality and completeness (9).

The current study has several limitations. First, all our data were

from the PNA. Although it is the largest district in Shanghai, the

study results need to be interpreted with caution and the

generalizability needs to be further validated. Second, we had data

on major co-morbidities, but not on patients’ lifestyle, treatment,

surgery, all factors closely related to the occurrence and severity of

ovarian cancer. Therefore, it is hard to study the contribution of all

factors in ovarian cancer related mortality. Nonetheless, data used

in this study was from the government monitoring system in the

developed region of a country experiencing rapid transition, which

ensured data quality and reliability. As it is difficult to obtain

complete long-term data in less developed regions due to

imperfect information system, such studies are hard to perform.
Conclusions

In conclusion, this study reports the longitudinal changes of

ovarian cancer death patterns in Shanghai from 2005 to 2020.

The disease burden of ovarian cancer patients in a transition

period with drastic economic and social transformation were

analyzed. With an ageing population, the increasing health

awareness and pursuit of life quality, ovarian cancer is and will

remain to be a significant health issue for Chinese women.

Therefore, it is important to identify cost-effective modifiable

factors, and developing corresponding strategies to reduce the

disease burden. What is more, continued efforts are needed in

improving the early detection and comprehensive management

of ovarian cancer, so as to finally reduce ovarian cancer related

mortality in this population. Finally, our study results have
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provided valuable information and reference to other cities and

regions undergoing similar transitions (urbanization and

ageing), in terms of how to balance population health and

economic growth, and to achieve high-quality development.
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