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Purpose: The 5-year cancer survival rate among Chinese patients is lower than that among patients in developed countries and varies 
widely across geographic regions. The aim of this study was to analyse the 5-year relative cancer survival rate in southeastern China, 
between 2011 and 2021.
Patients and Methods: We utilised population-based statistics from 12 cancer registries in Fujian, China. Study population data 
were up to date as of Dec 31, 2019, and survival outcome status was updated as of Dec 31, 2021. We used the ICD-10 and the ICD- 
O-3 to categorize all cancer cases. We analysed the 5-year relative survival for cancers combined and different cancer types stratified 
by sex, urban and rural areas, and age. Survival estimates were stratified according to calendar period (2011–13, 2014–15, 2016–18 
and 2019–21).
Results: Ultimately, a total of 160,294 cancer patients were enrolled in the study. In 2011–13, 2014–15, 2016–18 and 2019–21, the 
age-standardised 5-year relative survival for cancers combined were 29.1% (95% CI: 28.6–29.7), 31.5% (95% CI: 31.0–32.0), 36.8% 
(95% CI: 36.4–37.3) and 39.1% (95% CI: 38.7–39.6), respectively. The age-standardised 5-year relative survival for lung, prostate, 
larynx, colon-rectum, kidney and bone cancers increased 4.3%, 4.0%, 3.8%, 3.4%, 3.4% and 2.70%, respectively. Cancers with high 
5-year relative survival rates (>60%) in 2019–21 included thyroid, testis, breast, bladder, cervix, prostate and uterus cancers. The 
5-year survival rates in 2019–2021 was higher for females than for males (47.8% vs 32.0%) and higher in urban areas than in rural 
areas (41.7% vs 37.1%). Relative survival rates decreased with increasing age.
Conclusion: The 5-year cancer survival in Fujian Province increased between 2011 and 2021 but remained at a low level. Building 
a strong primary public health system may be a key step in reducing the cancer burden in Fujian Province.
Keywords: relative survival, cancer, population-based study, cancer registry

Introduction
Cancer is a major disease that seriously endangers the health of the population and has become an important public health 
problem worldwide.1 GLOBOCAN 2020 estimates that China accounts for 23.7% of the 19.29 million newly diagnosed 
cancer cases globally.2 The incidence of cancer in China exceeds the global average; therefore, effective cancer control is 
a serious challenge to the health care system in a country with one-fifth of the global population.

Population-level cancer survival is a critical measure of the quality of cancer care delivery and is of great importance for 
making progress in cancer control for a specific region.3 Population-based Cancer survival statistics from 17 cancer registries 
released by the National Cancer Centre of China indicated that the age-standardised 5-year relative cancer survival rose 
significantly from 30.9% in 2003–2005 to 40.5% in 2012–2015 in China,4 but it was still at a low level compared to developed 
countries.5 Furthermore, survival rates varied widely across geographic regions.6
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In this study, we focus on the survival trend of cancer patients in Fujian Province, China. Fujian is a province on the 
southeast coast of China, with a population of 41.5 million and a gross domestic product (GDP) per capita of ¥116,939 
(approximately $16,749) in 2021.7 Cancer has become the main reason for mortality in the region and is one of the major 
diseases that poses a serious health risk to residents.8

Therefore, to understand the trend in survival of cancer patients in Fujian Province, this study collected and pooled 
cancer follow-up data from 12 registries in Fujian Province, calculated population-based 5-year cancer survival rates, 
analysed the reasons for the change in survival rates, and provided a scientific foundation for the formulation of cancer 
management and control programmes and the evaluation of their effectiveness.

Materials and Methods
Data Collection
Fujian Province created population-based cancer registries in 2009.9 The Fujian Cancer Prevention and Control Office is 
in charge of cancer surveillance in the region and regularly collects cancer data from the various cancer registries within 
its jurisdiction. Data for this research were obtained from 12 registries under the Fujian Cancer Prevention and Control 
Office, of which 4 registries (Changtai, Fuqing, Xinluo, and Yongan) had a study population of cancer patients diagnosed 
between 2014 and 2019, while the remaining 8 registries had a study population of cancer patients diagnosed between 
2011 and 2019. The survival outcome status of all cases examined herein was up to date as of Dec 31, 2021.

We coded and classified all cancer cases using the tenth edition of the International Classification of Diseases (ICD-10) and 
the third edition of the International Classification of Diseases for Oncology (ICD-O-3). The registration covers all malignant 
tumours (C00-C97, D45-D47), benign tumours of the central nervous system (D32-D33) and dynamic undetermined tumours of 
the central nervous system (D42-D43). The final dataset included the diagnosis date, morphology, anatomical site, date of last 
contact, and behaviour code. Each registry utilised a combination of passive and active follow-up to access the survival status. 
Passive follow-up was conducted using population-wide cause-of-death surveillance information matched with cancer registry 
information to obtain the time of death and underlying cause of death. Active follow-up entailed telephone and regular visits to 
identify the survival of patients. Demographic information was obtained from the Public Security Household Registration 
Department. The number of all-cause mortality and the corresponding population (stratified by sex and age group) for each year 
between 2011 and 2021 were obtained from the cause of death surveillance departments in the registration areas and were used to 
create the Simple Life Table.

Quality Control and Exclusions
Guidelines for Chinese Cancer Registration and International Agency for Research on Cancer/International Association of 
Cancer Registries (IARC/IACR) were used to identify the combinations between cancer site and morphology.10,11 We also 
examined the concordance between the combination of date of birth and diagnosis with follow-up. Unusual cases were 
returned to local registries to verify the validity of the data. If a case was based on a death certificate only, if there was unknown 
vital status, or if the case had two or more primary malignant tumours, the case was excluded from our study.

Statistical Analysis
The “Fujian Cancer Registration Information System” was developed by the Fujian Cancer Prevention and Control Office and 
was used to collate and export the data. We used relative survival as the primary index, which was computed as the proportion of 
the observed survival rate to the expected survival rate of a similar cohort in the population at large. We evaluated expected 
survival according to the Ederer II method.12 The Elandt-Johnson method was used to smooth the Abridged life tables into the 
full life table and extend it to 99 years.13 The years of diagnosis were divided into four calendar periods: 2011–13, 2014–15, 
2016–18 and 2019–21. The cohort method was used to compute relative survival for 2011–13 and 2014–15; the complete method 
was used to compute relative survival for 2016–18; and the hybrid method was used to predict relative survival for 2019–21.14

According to the International Cancer Survival Standards (ICSS), the patients were divided into five main age groups 
(0–44 years old, 45–54 years old, 55–64 years old, 65–74 years old and 75–99 years old). The age-standardised relative 
survival of most cancers was calculated according to the ICSS1 as follows: 0–44 years, 7%; 45–54 years, 12%; 55–64 
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years, 23%; 65–74 years, 29%; and 75–99 years, 29%. The age-standardised relative survival of nasopharyngeal, cervix, 
brain, thyroid, and bone cancer was calculated according to the ICSS2 as follows: 0–44 years, 28%; 45–54 years, 17%; 
55–64 years, 21%; 65–74 years, 20%; and 75–99 years, 14%.15 To assess changes in survival differences between 
regions, we divided the registries into rural and urban areas and compared survival differences among regions based on 
the regional classification of the National Bureau of Statistics of China. To quantify the change in survival, we calculated 
the absolute average change across consecutive diagnosis periods. We used a weighted linear regression with the linear 
trend assumption to test the survival differences between successive periods for statistical significance. The weight for 
each survival estimate was its variance. The linear regression slope gives estimates of the mean change among 
consecutive diagnosis periods and the 95% CI from their standard errors. Descriptive analyses were performed using 
SAS (version 9.2), and survival analyses were performed using the program strs in Stata (version 14.0).16

Results
Basic Information
Data were collected from 8 registries for 2011–13 and 12 registries for 2014–21. The number of cancer cases that met the 
data review criteria in the 12 cancer registries between 2011 and 2019 was 167,768, and after excluding 1527 cases with 
death certificates only, 1493 cases with unknown vital status cases and 4446 cases with multiple primary tumors, a total 
of 160,294 cases were ultimately enrolled in the analysis (Table 1 and Figure S1). Of these, 93,232 (58.16%) were males 
and 67,062 (41.84%) were females, with 73,623 (45.93%) cases in urban areas and 86,671 (54.07%) in rural areas. The 
12 registries were located in areas with a household registered population of 7,800,280 in 2019, representing 20.02% of 
the province’s household registered population. The proportion of all cancer patients diagnosed by morphology was 
71.49%. The numbers of patients enrolled in the analyses by sex and cancer type are shown in Table 2 and Figure S2.

Overall 5-Year Relative Survival
In 2011–13, 2014–15, 2016–18 and 2019–21, the age-standardised 5-year relative survival for all cancers were 29.1% 
(95% CI: 28.6–29.7), 31.5% (95% CI: 31.1–32.0), 36.8% (95% CI: 36.4–37.3) and 39.1% (95% CI: 38.7–39.6), 
respectively. In all four time periods, the age-standardised 5-year relative survival was lower for males than for females 
and was higher in urban areas than in rural areas (Table 3).

Table 1 Characteristics of the Study Population

Registry Area Population 
(2019)

Number 
of 

Patients

Exclusions(%) Patients 
Included in 
Analyses

Morphological 
Verified (%)

Death 
Certificate 

Only

Unknown 
Vital 

Status

Multiple 
Primary

Changlea Rural 766,793 16,705 0.65 1.40 3.50 15,777 60.58
Hanjianga Urban 452,038 13,564 0.47 0.02 1.63 13,276 77.78

Huiana Rural 826,921 17,494 0.63 0.82 1.99 16,893 65.98

Jianoua Rural 552,805 11,878 0.44 0.69 2.62 11,432 57.17
Tongana Urban 386,955 7583 0.57 0.04 1.61 7415 66.72

Xiamena Urban 1,483,016 37,720 0.07 0.99 4.31 35,691 76.08

Xiangana Urban 369,364 7899 0.04 2.89 1.44 7554 62.77
Yongdinga Rural 489,703 10,631 0.32 0.43 4.17 10,108 75.82

Changtaib Rural 211,730 2852 0.07 0.00 0.00 2850 79.54

Fuqingb Rural 1,387,304 25,444 4.20 0.34 0.25 24,225 76.75
Xinluob Urban 543,245 10,264 0.02 2.15 3.45 9687 66.38

Yonganb Rural 330,406 5734 0.23 1.22 4.62 5386 66.30

All Urban and rural 7,800,280 167,768 0.91 0.89 2.65 160,294 71.49

Notes: aPatients in these 8 registries were diagnosed between 2011 and 2019; bPatients in these 4 registries were diagnosed between 2014 and 2019.
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Relative Survival of Each Cancer Type
Age-standardised 5-year relative survival differed substantially by type of cancer: the lowest 5-year relative survival was 
6.5% (95% CI: 5.0–8.3) for pancreatic cancer, and the highest rate was 94.5% (95% CI: 90.9–96.7) for thyroid cancer in 
2019–2021 (Table 4). Cancers with high 5-year relative survival (>60%) in 2019–2021 included thyroid, testis, breast, 
bladder, cervix, prostate and uterus cancers. The low 5-year relative survival rates (<30%) were for pancreatic, liver, 
gallbladder, oesophagus, leukaemia, lung and bone cancers during the same period. In 2011–2021, the survival rates for 
oral cavity and pharynx, oesophagus, stomach, colon-rectum, larynx, lung, bone, prostate, kidney, bladder and lymphoma 
cancers improved significantly over time, with an increase of 1.8%, 1.7%, 0.9%, 3.4%, 3.8%, 4.3%, 2.7%, 4.0%, 3.4%, 
1.8% and 2.4%, respectively (Table 4).

Differences in Relative Survival by Sex
For all cancers combined, the survival rate among female patients was 10.9–15.8% higher than that among male patients 
in all time periods (Table 3). Survival rate was better in female patients than in male patients in almost all cancer types in 
2019–2021, with the exception of thyroid, gallbladder, leukaemia, liver and stomach cancer. Overall survival improved 
for all cancers combined and for cancers of the colon-rectum, lung, and bladder in both males and females. For females, 
breast cancer survival rates also improved (Figure 1).

Differences in Relative Survival Between Urban and Rural Areas
In 2011–2021, for the 4 calendar periods, the age-standardised 5-year relative survival for cancer patients in urban areas was 
higher than that in rural areas by 3.6%, 3.0%, 4.2% and 4.6%, respectively. For the ten most common cancers in Fujian 
Province, survival was higher in urban areas than in rural areas, except for lung cancer (2011–2015), liver cancer (2014– 

Table 2 Number of Patients Included in the Analyses by Sex and Type of Cancer

Site ICD-10 All Patients (%) Male Patients (%) Female Patients (%)

Oral cavity and pharynx C00-C10, C12-C14 2193(1.37) 1495(1.60) 698(1.04)
Nasopharynx C11 2994(1.87) 2218(2.38) 776(1.16)

Oesophagus C15 12,578(7.85) 9312(9.99) 3266(4.87)

Stomach C16 18,230(11.37) 13,124(14.08) 5106(7.61)
Colon-rectum C18-C21 16,337(10.19) 9686(10.39) 6651(9.92)

Liver C22 19,309(12.05) 15,183(16.29) 4126(6.15)

Gallbladder C23-C24 1335(0.83) 689(0.74) 646(0.96)
Pancreas C25 2297(1.43) 1409(1.51) 888(1.32)

Larynx C32 940(0.59) 887(0.95) 53(0.08)
Lung C33-C34 28,940(18.05) 19,690(21.12) 9250(13.79)

Bone C40-C41 794(0.50) 470(0.50) 324(0.48)

Breast C50 9596(5.99) 88(0.09) 9508(14.18)
Cervix C53 4276(2.67) NA 4276(6.38)

Uterus C54-C55 2286(1.43) NA 2286(3.41)

Ovary C56 1520(0.95) NA 1520(2.27)
Prostate C61 2430(1.52) 2430(2.61) NA

Kidney C64-C66, C68 2241(1.40) 1483(1.59) 758(1.13)

Bladder C67 2024(1.26) 1623(1.74) 401(0.60)
Brain C70-C72, D32-D33, D42-D43 4174(2.60) 2020(2.17) 2154(3.21)

Thyroid C73 10,762(6.71) 2750(2.95) 8012(11.95)

Lymphoma C81-C85, C88, C90, C96 3445(2.15) 2037(2.18) 1408(2.10)
Leukaemia C91-C95 2848(1.78) 1697(1.82) 1151(1.72)

Others NA 8745(5.45) 4941(5.30) 3804(5.67)

All sites 160,294(100.00) 93,232(100.00) 67,062(100.00)

Abbreviations: ICD-10, International Classification of Diseases, tenth revision; NA, not applicable.
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Table 3 Overall 5-Year Relative Survival Rates for All Cancers Combined

2011–2013 2014–2015 2016–2018 2019–2021 Crude RS 
Average  
Change  
(95% CI)

Adjusted RS 
Average  
Change  
(95% CI)

Crude RS 
(95% CI)

Adjusted RS 
(95% CI)

Crude RS 
(95% CI)

Adjusted RS 
(95% CI)

Crude RS 
(95% CI)

Adjusted RS 
(95% CI)

Crude RS 
(95% CI)

Adjusted RS 
(95% CI)

Male 26.4 (25.7–27.0) 25.0 (24.3–25.7) 28.4 (27.7–29.0) 26.3 (25.7–27.0) 32.8 (32.2–33.3) 30.3 (29.7–30.9) 34.9 (34.4–35.5) 32.0 (31.5–32.6) 3.0 (1.6–4.4) 2.5 (1.0–4.0)

Female 43.5 (42.6–44.4) 35.9 (35.0–36.8) 48.3 (47.5–49.2) 38.5 (37.6–39.4) 56.6 (55.9–57.3) 45.2 (44.4–45.9) 60.3 (59.7–60.9) 47.8 (47.1–48.5) 5.9 (3.4–8.3) 4.2 (1.8–6.7)

Urban 34.1 (33.3–34.9) 30.8 (30.0–31.6) 37.5 (36.7–38.3) 33.2 (32.4–33.9) 45.3 (44.6–46.0) 39.2 (38.4–39.9) 48.8 (48.1–49.4) 41.7 (41.0–42.3) 5.2 (4.5–7.9) 3.9 (1.6–6.1)

Rural 31.5 (30.8–32.3) 27.2 (26.4–27.9) 36.0 (35.3–36.7) 30.2 (29.5–30.8) 41.4 (40.8–42.0) 35.0 (34.4–35.6) 44.3 (43.7–44.9) 37.1 (36.6–37.7) 4.4 (3.0–5.8) 3.5 (2.1–4.9)

All 32.9 (32.3–33.4) 29.1 (28.6–29.7) 36.7 (36.1–37.2) 31.5 (31.0–32.0) 43.1 (42.7–43.6) 36.8 (36.4–37.3) 46.3 (45.9–46.7) 39.1 (38.7–39.6) 4.7 (2.8–6.6) 3.5 (1.7–5.4)
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2015) and thyroid cancer (2011–2021). From 2011–2021, survival for all ten common cancers increased in lung cancer, 
colon-rectum cancer, thyroid cancer in urban areas and lung cancer, colon-rectum cancer, lymphoma in rural areas (Table 5).

Differences in Relative Survival by Age Group
The five-year relative survival rate of older patients was typically lower than that of younger patients over the four time 
periods. The 5-year relative survival rate for all cancers decreased with older age. In 2019–2021, the 5-year relative 
survival rate for patients under 45 years of age was 73.4%, while the rate for patients 75 years of age and over was 
18.9%. There was an absolute variation of 54.5% among the two arms. The 5-year relative survival rate for all cancers 
combined, lung cancer, colon-rectum cancer, breast cancer and lymphoma increased in all age groups between 2011 and 
2021 (Figure 2 and Table S1).

Discussion
Population-level cancer survival is widely considered to be a critical measure of the overall success of health systems in 
preventing and controlling cancer.17 This study is the first systematic analysis of population-level cancer follow-up data 
from 12 cancer registry areas in Fujian Province, China. The findings provide insight into the changes in survival and 
prognosis of cancer patients in southeast China over the last decade.

The findings of this research indicated that the age-standardised 5-year cancer survival for all cancers combined in 
Fujian Province improved markedly over time, from 29.1% in 2011–2013 to 39.1% in 2019–2021. We also noted 
remarkable improvement in the 5-year survival rates for eleven cancers: lung, oral cavity and pharynx, oesophagus, 
stomach, colon-rectum, larynx, bone, prostate, kidney, bladder and lymphoma cancers. Improvements in cancer survival 
rates are strongly associated with the funding of cancer health care services and the expansion of insurance coverage.18 

Actual factors like improved primary health care, the availability of diagnostic equipment and increased levels of therapy 
contribute significantly to improved survival rates.19,20 In order to adapt to the fast growth of the national economy, the 

Table 4 Trends in Age-Standardised 5-Year Relative Survival Rates by Cancer Type(95% CI)

Cases 2011–2013 2014–2015 2016–2018 2019–2021 Average Change

Oral cavity and pharynx 2193 36.7(31.3–42.1) 37.2(32.1–42.3) 40.3(36.3–44.3) 41.7(38.1–45.4) 1.8(0.28–3.3)
Nasopharynx 2994 50.2(46.2–54.0) 47.7(44.0–51.3) 51.0(47.5–54.4) 52.9(49.7–55.9) 1.1(−2.7–4.8)

Oesophagus 12,578 16.4(15.1–17.9) 17.6(16.0–19.3) 20.3(18.8–2021.8) 21.3(19.8–22.8) 1.7(0.7–2.7)

Stomach 18,230 29.2(27.7–30.6) 29.2(27.8–30.7) 30.7(29.4–32.0) 31.9(30.7–33.1) 0.9(0.0–1.9)
Colon-rectum 16,337 42.8(40.8–44.7) 45.5(43.7–47.3) 50.5(48.9–52.0) 52.6(51.1–54.0) 3.4(1.8–5.0)

Liver 19,309 11.5(10.4–12.7) 11.2(10.2–12.3) 13.7(12.7–14.7) 13.9(13.0–14.8) 0.9(−0.6–2.5)

Gallbladder 1335 15.8(11.7–20.5) 14.3(10.4–18.8) 13.6(10.3–17.5) 15.5(12.4–19.0) −0.2(−2.6–2.1)
Pancreas 2297 7.8(5.4–10.8) 7.4(5.2–10.2) 7.4(5.5–9.6) 6.5(5.0–8.3) −0.4(−0.9–0.1)

Larynx 940 42.6(35.5–49.5) 45.8(37.7–53.6) 49.6(41.6–57.1) 54.1(47.3–60.5) 3.8(2.9–4.7)
Lung 28,940 13.3(12.3–14.3) 15.6(14.7–16.5) 22.6(21.7–23.5) 25.4(24.5–26.2) 4.3(1.6–7.0)

Bone 794 21.7(16.1–27.8) 24.7(18.9–30.9) 26.8(21.5–32.4) 29.8(24.2–35.5) 2.7(2.2–3.1)

Breast 9596 63.4(58.7–67.7) 63.5(58.8–67.9) 74.9(71.1–78.2) 76.0(72.6–79.0) 4.9(−1.9–11.7)
Cervix 4276 59.9(54.8–64.6) 57.8(54.0–61.4) 65.4(62.6–68.1) 66.3(63.7–68.8) 2.5(−3.0–8.0)

Uterus 2286 48.9(41.9–55.5) 48.1(42.9–53.2) 55.1(48.3–61.4) 61.0(55.0–66.5) 4.2(−0.8–9.2)

Ovary 1520 31.6(25.3–38.0) 27.7(22.6–33.1) 34.7(29.0–40.5) 31.3(26.6–36.2) 0.6(−5.8–7.0)
Prostate 2430 51.5(44.5–58.0) 55.2(48.9–61.0) 62.6(57.6–67.2) 62.3(56.2–67.8) 4.0(0.0–8.0)

Kidney 2241 48.2(42.4–53.7) 51.7(46.0–57.2) 55.9(51.4–60.2) 57.9(53.9–61.7) 3.4(2.0–4.7)

Bladder 2024 61.2(55.4–66.6) 63.0(57.9–67.7) 64.3(59.9–68.4) 66.9(63.0–70.4) 1.8(1.1–2.5)
Brain 4174 39.7(35.9–43.4) 42.9(39.7–46.1) 55.3(52.5–58.0) 55.9(53.3–58.4) 6.1(−0.2–12.4)

Thyroid 10,762 88.5(82.7–92.4) 86.9(82.8–90.1) 91.8(87.5–94.6) 94.5(90.9–96.7) 2.1(−1.8–6.1)

Lymphoma 3445 35.8(31.5–40.2) 37.0(33.1–40.9) 40.2(36.8–43.5) 43.0(39.9–46.0) 2.4(1.1–3.8)
Leukaemia 2848 27.0(21.9–32.3) 23.6(20.0–27.4) 26.1(22.8–29.4) 24.2(21.5–27.1) −0.7(−3.9–2.6)

All others 8745 29.8(27.4–32.2) 34.5(32.1–37.0) 38.8(36.6–41.0) 39.7(37.7–41.6) 3.7(0.5–6.8)
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Chinese government has increased its investment in health resources in recent years.21 In 2005, the National Health 
Commission of China included cancer screening and early detection programs in the scope of central financial subsidies 
for local public health special funds support. These programs were initially conducted in rural regions with a significant 
prevalence of selected cancer category; by 2015, the programs were expanded to 31 provinces.22 Furthermore, by 
analysing the 5-year survival rates for different cancer types, we found that the survival rate for lung cancer increased 
substantially – from 13.3% in 2011–2013 to 25.4% in 2019–2021, a change of 62.77%. This could be related to the 
spread of health education about lung cancer, the increased rate of early detection, and the improvement of treatment 
methods.23,24 In particular, advances in technology and systemic therapy have led to dramatic improvements in the 
prognosis of lung cancer patients.25

Figure 1 Age-standardised 5-year relative survival rates by sex. (A) Male patients; (B) Female patients.
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Table 5 Age-Standardised 5-Year Relative Survival Rates for All Cancers Combined and ten Major Cancers by Area

2011–13 2014–15 2016–18 2019–21

Urban Areas Rural Areas Urban Areas Rural Areas Urban Areas Rural Areas Urban Areas Rural Areas

All cancers 30.8 (30.0–31.6) 27.2 (26.4–28.0) 33.2 (32.4–33.9) 30.2 (29.5–30.8) 39.2 (38.4–39.9) 35.0 (34.4–35.6) 41.7 (41.0–42.3) 37.1 (36.6–37.7)

Lung 13.0 (11.6–14.4) 13.5 (12.1–15.0) 15.1 (13.7–16.5) 15.9 (14.7–17.2) 24.3 (22.9–25.7) 21.4 (20.2–22.5) 26.7 (25.4–28.1) 24.2 (23.1–25.3)

Liver 13.4 (11.7–15.2) 9.6 (8.2–11.1) 10.3 (8.7–11.9) 11.8 (10.5–13.2) 14.4 (12.8–16.2) 13.3 (12.1–14.5) 14.7 (13.2–16.3) 13.3 (12.2–14.4)
Stomach 29.9 (27.9–32.0) 28.4 (26.4–30.5) 31.9 (29.6–34.1) 27.3 (25.5–29.1) 31.9 (29.9–34.0) 29.5 (27.9–31.2) 33.3 (31.5–35.2) 30.7 (29.2–32.3)

Oesophagus 19.4 (17.4–21.4) 12.9 (11.1–14.8) 18.7 (16.3–21.2) 16.7 (14.6–18.9) 22.9 (20.7–25.3) 17.7 (15.8–19.6) 24.4 (22.0–26.8) 18.0 (16.1–19.9)

Colon-rectum 43.5 (40.9–46.2) 41.7 (38.8–44.5) 47.6 (45.0–50.2) 43.4 (40.8–45.8) 53.2 (50.9–55.5) 47.9 (45.8–50.1) 55.7 (53.6–57.8) 49.6 (47.6–51.5)
Breast 67.0 (61.2–72.1) 56.2 (47.8–63.8) 68.6 (62.3–74.0) 56.6 (49.2–63.3) 77.4 (72.4–81.7) 71.3 (65.6–76.3) 78.7 (74.2–82.5) 72.5 (67.0–77.2)

Cervix 62.8 (54.9–69.6) 57.2 (50.9–63.0) 57.8 (51.8–63.3) 57.7 (52.7–62.4) 66.8 (61.9–71.3) 64.3 (60.8–67.6) 63.5 (60.0–66.8) 62.5 (59.8–65.0)

Thyroid 86.1 (76.5–92.0) 89.7 (81.3–94.4) 87.1 (80.6–91.5) 87.5 (81.9–91.4) 89.0 (81.5–93.5) 93.5 (87.6–96.7) 90.1 (85.8–93.2) 92.6 (89.4–94.9)
Brain 43.0 (37.3–48.6) 36.8 (31.8–41.9) 45.8 (40.6–50.8) 40.9 (36.8–44.9) 63.4 (59.2–67.2) 48.1 (44.4–51.7) 58.0 (54.9–60.9) 47.7 (45.1–50.2)

Lymphoma 38.2 (32.4–44.0) 32.1 (25.9–38.4) 38.8 (33.1–44.4) 35.4 (30.1–40.7) 45.2 (40.0–50.2) 36.4 (31.9–40.9) 46.9 (42.2–51.4) 40.4 (36.3–44.4)
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The age-standardised 5-year survival rate in Fujian Province was 31.5% in 2014–2015, lower than the national survival 
rate of 40.5% during the same period (2012–2015).4 Regarding the major cancer types in the country, the 5-year survival rates 
of lung, liver, stomach, colorectal and oesophageal cancer in Fujian Province were 15.6%, 11.2%, 29.2%, 45.5%, and 17.6%, 

Figure 2 5-year relative survival for all cancers combined and ten major cancers, by age.
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respectively, which were lower than the national rates (19.7%, 12.1%, 35.1%, 56.9%, and 30.3%, respectively) during the 
corresponding time period. The 5-year survival rates of thyroid and brain cancer were 86.9% and 42.9%, respectively, higher 
than the national rates (84.3% and 26.7%, respectively). This discrepancy may be due, on the one hand, to the fact that the 
nationally reported survival of 40.5% is on the basis of statistics from registries with financial status that is higher the national 
average, and thus, the true national survival level may be lower than 40.5%. On the other hand, the 5-year survival rates of 
lung, liver, stomach and colon-rectum cancers, which account for a high proportion of cancers in Fujian Province, were lower 
than the national rates. This suggests that the intervention, early diagnosis and treatment of common cancers such as lung, 
liver, stomach and colon-rectum cancer in Fujian Province still need to be further strengthened. In comparison with other 
Chinese provinces, we observed that the age-standardised 5-year survival rate in Fujian Province was similar to that in 
Shandong Province26 (39.1% in 2019–2021 vs 40.2% in 2018–20, respectively). This similarity reflects the smaller 
differences in cancer survival between regions with similar gross domestic product (GDP) per capita.

The data regarding survival differences between male and female patients for cancers combined indicate that females 
have better cancer survival rates than males (47.8% vs 32.0% in 2019–2021, respectively), which is strongly related to 
the different composition of each cancer type in males and females. The top four cancers among males in Fujian Province 
were lung, liver, stomach and colon-rectum cancer. The survival rates for stomach and colon-rectum cancer were 31.9% 
and 51.8%, respectively; the survival rates of the other two cancers were less than 20%. The most common cancers 
among females were breast, thyroid, lung and colon-rectum cancer. The survival rates for both lung and colon-rectum 
cancer were higher among females than among males, and the survival rates for breast cancer and thyroid cancer were as 
high as 75.9% and 93.8%, thus indicating improved survival among females. In terms of sex differences in survival 
among cancer types, such variation should be further investigated to obtain clinical evidence.

Cancers’ combined survival also improved over time in urban and rural areas to varying degrees, and the level of survival was 
higher overall in urban areas (41.7%) than in rural areas (37.1%). Additionally, survival rates for the majority of cancer types 
were greater in urban areas than in rural areas. Economic status, level of social support, health-seeking behaviours, and treatment 
technology all contribute to the outcomes of cancer. We can see the efforts of the government to constantly reduce the disparity 
between urban and rural areas. Government initiatives to distribute more medical resources proportionally to rural areas to 
enhance cancer health care have been beneficial in reducing survival disparities between regions.27 In addition, since 2003, China 
has begun to resolve the economic burden of large medical expenses on rural families through the New Rural Cooperative 
Medical System and has gradually increased the rate of reimbursement.28 This expansion of insurance coverage for cancer 
patients, especially in rural and isolated regions, has the possibility to improve overall survival even further.

Age-specific survival disparities are an essential public health concern and need additional focus. Survival for most 
cancers decreased with age, meaning that there was a very significant survival disadvantage for older adults (≥65 years). 
Most of the elderly patients with cancer were middle to late stage at diagnosis and have relatively less intention for 
treatment, and elderly patients have more comorbidities, such as combined cardiovascular and cerebrovascular diseases, 
resulting in less survival than young and middle-aged patients.29

This study provides an updated temporal and regional comparison of cancer survival utilising population-level data from 
cancer registries in Fujian Province, complementing the epidemiological data on cancer survival in southeastern China. All 12 
cancer registries in the present research used a combination of passive and active follow-up to obtain survival outcomes for 
cancer patients. Active follow-up can decreases the effect of follow-up bias, provide accurate survival data, and avoid an 
excessive upwards bias in estimates of cancer survival caused by the sole use of passive follow-up.30 However, some 
limitations should be taken into account when explaining these cancer survival estimates. First, like many studies, our study 
inevitably suffers from the effects of statistical biases, for example, lead-time bias and overdiagnosis, leading to over-
estimation of survival. Second, the coverage areas are the registration areas in Fujian Province, which could not completely 
reflect the cancer survival rates of the province. The following will be a compilation and analysis of all the province’s cancer 
registration data to gain a further more complete and precise picture of cancer survival.

Conclusion
The 5-year cancer survival rate in Fujian Province increased between 2011 and 2021 but remained at a low level. 
Therefore, to reduce cancer burden and improve quality of life, it is necessary to strengthen primary and secondary 
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prevention programs for the general public with flexible procedures and multiple measures and to deliver evidence-based 
treatments within a medically admissible time frame.
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