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Objective: To descript the incidence and mortality rates of oral cancer among Chinese population in 2011,
and provide valuable data for oral cancer prevention and research.

Methods: Data from 177 population-based cancer registries distributed in 28 provinces were accepted for
this study after evaluation based on quality control criteria, covering a total of 175,310,169 populations
and accounting for 13.01% of the overall national population in 2011. Incidence and mortality rates were
calculated by area, gender and age groups. The numbers of new cases and deaths were estimated using
the 5-year age-specific cancer incidence/mortality rates and the corresponding populations. The Chinese
population in 2000 and World Segi’s population were used for age-standardized rates.

Results: The estimate of new cases diagnosed with oral cancer was 39,450 including 26,160 males and
13,290 females. The overall crude incidence rate for oral cancer was 2.93/100,000. The age-standardized
rates by China (ASR¢y) population and by World population (ASR,,y) were 2.22/100,000 and 2.17/100,000,
respectively. Among subjects aged 0-74 years, the cumulative incidence rate was 0.25%. The estimated
number of oral cancer deaths of China in 2011 was 16,933, including 11,794 males and 5,139 females. The
overall crude mortality rate was 1.26/100,000, accounting for 0.80% of all cancer deaths. The ASR¢y and
ASR,; for mortality were 0.90/100,000 and 0.89/100,000, respectively. Among subjects aged 0-74 years, the
cumulative mortality rate was 0.10%. The incidence and mortality rates of oral cancer were much higher in
males and urban areas than in females and rural areas. In addition, the incidence and mortality rates were
increased by the raising of ages.

Conclusions: Results in the study may have important roles for oral cancer prevention and research.
Although oral cancer burden of China is not high, we must pay attention to this malignancy as well. In
addition, further researches need to be done for primary and secondary prevention research of oral cancer,

especially for the high risk population.
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Introduction

Oral cancer is a part of group of head and neck cancer
which may arise as a primary lesion in any part of the
oral cavity or oropharynx. It most commonly involves the
tongue, floor of the mouth, buccal mucosa, gingival, lips
and oropharynx (1). Oral cancer is one of the most common
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cancers among head and neck neoplasms and it constitutes a
major health problem particularly in developing countries (2).
The International Agency for Research on Cancer (IARC)
reported that there were 300,373 new cases and 145,353
deaths of oral cancer in 2012, accounting for approximately
2.1% of all new cancer cases and 1.9% of all cancer deaths
in 2012, respectively. Most oral cancer incidence and
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mortality occurred in developing countries. Globally, the
estimated 5-year prevalence of oral cancer is 702,149 (3).

Oral cancer is a life-threatening disease, almost 4.0-8.1%
of females and 8.0-8.5% of males may develop oral cancer
in their lives (4). The incidence of oral cancer has risen in
the past decade and is usually recognized when symptomatic
and at a late stage. The overall 5-year survival rates for
oral cancer have remained low at approximately 50% for
the past decades and have remained among the worst of
all cancer death rates (5,6). Therefore, the burden of oral
cancer is relatively high worldwide.

Incidence and mortality of oral cancer in China were
not high. The cause of death survey in the 1990s and 2004-
2005 in China showed that oral cancer only accounted for a
small proportion of all malignancies. However, due to large
population being in the risk of oral cancer such as tobacco
smoking and alcohol consumption (7,8), the incidence and
mortality of oral cancer are both increasing, although still
in a low level. This indicates that much attention should be
attracted in oral cancer.

Understanding the oral cancer incidence and mortality
timely and accurately is the first step to prevent this
malignancy. However, the data of incidence, distribution
and mortality of oral cancer in the national level are limited
among Chinese population at present. The National Cancer
Registration Network collects information on cancer cases
from population-based cancer registries in China each year
since 1970s. The network is an information system designed
for the collection, storage, management, and analysis of
data on persons with malignant neoplasm with the purpose
of helping to make decision regarding cancer prevention
and control, usually covering a specific area. Using the
data provided by cancer registry network, we estimated the
incidence and mortality of oral cancer of 2011 in China
in this study, addressing the issue of limited data on oral
cancer. The information provided in this study will give
clues to investigate the underlying cause of oral cancer and
views for oral cancer preventive strategies.

Materials and methods
Incidence and mortality data

The National Central Cancer Registry of China (NCCR)
is responsible for cancer data collection, evaluation and
publication from local population-based cancer registries.
The cancer information was reported to the cancer
registries from local hospitals, and community health
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centers, including the Basic Medical Insurances for Urban
Residents and the New-Rural Cooperative Medical
System. The Vital Statistical Database was linked with the
cancer incidence database for identifying cases with death
certificate only (DCO) and follow-up. By 1 June 2014,
234 cancer registries (98 cities and 136 counties) from 31
provinces submitted 2011 data to the NCCR. Data covered
about 221,390,275 people, accounting for about 16.43%
of the national population. All cancer cases were classified
according to the International Classification of Diseases
for Oncology, 3" edition (ICD-O-3) and the International
Statistical Classification of Diseases and Related Health
Problems 10" Revision (ICD-10). Invasive cases of oral
cancer (ICD10: C00-10, C12-14) were extracted and
analyzed from the overall cancer database.

Population data

The population was estimated based on the fifth National
Population Census data [2000] provided by the National
Statistics Bureau of China, taking into account of
the changes of age composition, gender ratio and the
proportion of urban and rural transformation released by
the National Bureau of Statistics (http://data.stats.gov.cn/).
The national population in 2011 was stratified by area
(urban/rural), gender (male/female) and age groups (0-, 1-4,
5-84 by 5 years, 85+ years). The changes of age-specific
death probability were also adjusted when calculating
population. Linear changes were assumed in each age group
between the 5" and 6™ Population Census.

Quality control

Each cancer registration data were checked and evaluated
by NCCR based on “Guideline for Chinese Cancer
Registration” and referring to relevant data quality criterion
of “Cancer Incidence in Five Continents Volume IX” by
International IARC/International Association of Cancer
Registries (IACR). Proportion of morphologic verification
(MV%), percentage of cancer cases identified with death
certification only (DCO%), mortality to incidence ratio
(M/1) and the proportion of diagnosis of unknown basis
(UB%) were used to evaluate the completeness, validity and
reliability of cancer statistics (9,10).

Statistical analysis

Incidence and mortality rates were calculated by area,
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Table 1 Quality control index of oral cancer in China in 2011

Zhang et al. 2011 incidence and mortality of oral cancer in China

Areas Sex M/ MV % DOC% UB%
All Both sexes 0.43 81.50 1.20 0.50
Male 0.46 81.68 1.09 0.46
Female 0.39 81.14 1.42 0.58
Urban areas Both sexes 0.42 85.13 1.22 0.66
Male 0.44 85.24 1.22 0.63
Female 0.37 84.93 1.22 0.73
Rural areas Both sexes 0.47 74.78 1.18 0.20
Male 0.48 75.14 0.85 0.15
Female 0.43 74.10 1.81 0.30

M/1, mortality/incidence ratio; MV%, the percentage of cases morphologically verified; DCO%, the percentage of death certificate-

only cases; UB%, the proportion of diagnosis of unknown basis.

gender and age groups. The numbers of new cases and
deaths were estimated using the 5-year age-specific
cancer incidence/mortality rates and the corresponding
populations. The Chinese population in 2000 and World
Segi’s population were used for age-standardized rates.
The cumulative risk of developing or dying from cancer
before 75 years of age (in the absence of competing causes
of death) was calculated and presented as a percentage.
Software including MS-Excel, IARCcrgTools2.05 issued by
TARC and IACR was used for data checking and evaluation.
SAS software (SAS Institute Inc., Cary, USA) was used to

calculate the incidence and mortality rates.

Results
Data quality

Data from 177 population-based cancer registries
distributed in 28 provinces were accepted for the annual
report after evaluation based on quality control criteria in
this study, covering a total of 175,310,169 populations and
accounting for 13.01% of the overall national population
in 2011. Among them, there were 88,655,668 males and
86,654,501 females. In the 177 accepted cancer registries,
77 registries were from urban areas and 100 registries were
from rural areas, covering a population of 98,341,507 and
76,968,662, respectively.

The MV%, DCO%, M/I and UB% ratio of oral cancer
for the national pooled data were 81.50%, 1.20%, 0.43 and
0.50%, respectively. In urban areas, the MV%, DCO%,
M/T ratio and UB% were 85.13%, 1.22% 0.42 and 0.66%,
compared to 74.78%, 1.18% 0.47 and 0.20% in rural areas.
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The detailed information of quality evaluation for oral
cancers is presented in Table 1.

Incidence

The estimate of new cases diagnosed with oral cancer was
39,450, including 26,160 males and 13,290 females. It
accounted for 1.17% of all new cancer cases and ranked
the twentieth most common cancer in 2011. The overall
crude incidence rate for oral cancer was 2.93/100,000.
The age-standardized rates by China (ASR¢y) population
and by World population (ASR,,y) were 2.22/100,000 and
2.17/100,000, respectively. Among subjects aged 0-74 years,
the cumulative incidence rate was 0.25%.

Oral cancer occurred more often among males than
females. For males, a total of 26,160 new oral cancer cases
were estimated to occur in 2011, which accounted for
1.36% of all new cancer cases and ranked the fourteenth
most common cancer in males. The crude incidence
rate for males was 3.79/100,000, whereas the ASR¢y and
ASR,q were 2.94/100,000 and 2.90/100,000, respectively.
For females, a total of 13,290 new oral cancer cases were
estimated to occur in 2011, which accounted for 2.02%
of all new cancer cases and ranked the eighteenth most
common cancer in females. The crude incidence rate for
females was 2.02/100,000, whereas the ASRy and ASR,,
were 1.51/100,000 and 1.44/100,000, respectively. The
crude incidence rate in urban areas was 3.38/100,000 and
was higher than that in rural areas (2.46/100,000). After age
standardization, the incidence rate in urban (2.42/100,000
for ASR,,y) was still higher than that in rural areas
(1.88/100,000 for ASR,,,,) (Tuble 2).
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Table 2 Oral cancer incidence in China in 2011
Crude rate . Cumulative TASR 35-64
Areas Sex Case No. 2 Ratio (%) ASRcy ASR,,4 z Rank
(1/10°) rate 0-74 (%) (1/10°)

All Both sexes 39,450 2.93 1.17 2.22 217 0.25 3.97 20
Male 26,160 3.79 1.36 2.94 2.90 0.34 5.45 14
Female 13,290 2.02 0.91 1.51 1.44 0.16 2.43 18

Urban areas Both sexes 23,320 3.38 1.29 2.46 2.42 0.28 4.51 19
Male 15,499 4.40 1.56 3.27 3.24 0.39 6.33 15
Female 7,821 2.31 0.96 1.66 1.60 0.18 2.62 18

Rural areas Both sexes 16,130 2.46 1.03 1.94 1.88 0.22 3.32 18
Male 10,662 &L.115 1.15 2.55 2.51 0.29 4.41 13
Female 5,468 1.72 0.85 1.34 1.27 0.14 2.21 18

ASR¢y, age-standardized rate (China standard population 2000); ASR,,4, age-standardized rate (World standard population); TASR,

truncated age-standardized rate (World standard population).

Overall, the age-specific incidence rate was relatively
low in subjects before 40 years old. However, the rate was
dramatically increasing after 40 years old, reaching peak
for subjects of 80-84 years old (13.14/100,000). Generally,
males had a higher age-specific incidence rate of oral cancer
than females. With respect to the highest age-specific
rates, it appeared in the age group of 80-84 years old for
males and the age group of 75-79 years old for females.
Stratified by area, the age-standardized oral cancer rates in
urban areas were generally higher than that in rural areas,

especially in older age groups (Table 3, Figure I).

Mortality

The estimated number of oral cancer deaths of China
in 2011 was 16,933, including 11,794 males and 5,139
females. The overall crude mortality rate was 1.26/100,000,
accounting for 0.80% of all cancer deaths, ranking
nineteenth leading cause of cancer death. After age
standardization by China population and World population,
the standardized rates were 0.90/100,000 and 0.89/100,000,
respectively. Among subjects aged 0-74 years, the
cumulative mortality rate was 0.10%.

The mortality rate of oral cancer was much higher in
males than in females. For males, there were 11,794 oral
cancer deaths in 2011, which accounted for 0.88% of all
cancer deaths and ranked the 15" leading cause of cancer
death in males. The crude mortality rate for males was
1.71/100,000, whereas the ASR¢y and ASR,,; were both
1.29/100,000. For females, 5,139 oral cancer deaths were
estimated to occur in 2011, which accounted for 0.67%
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of all cancer deaths and ranked the 19" leading cause of
cancer death in females. The crude incidence rate for
females was 0.78/100,000, whereas the ASRy and ASR,,
were 0.52/100,000 and 0.51/100,000, respectively. In urban
areas, the crude rate, ASRy and ASR,,; were 1.36/100,000,
0.94/100,000 and 0.94/100,000. In rural areas, they were
1.15/100,000, 0.84/100,000 and 0.84/100,000, lower than
those in urban areas (Table 4).

Age-specific mortality rates by gender and area are
shown in Table 5 and Figure 2. Overall, the age-specific
mortality rate was relatively low in age groups before
45 years old. However, the rate was dramatically increasing
after 40 years old, reaching peak in the age group of
85 years or above (12.37/100,000). Similar to the incidence,
males had a higher age-specific mortality rate of oral cancer
than females. With respect to the highest age-specific rates,
both males and females had the highest rates in the age
group of 85 years old or above. Stratified by area, the age-
standardized oral cancer rates in urban areas were generally
higher than that in rural areas except for subjects in small
age groups.

Discussion

In this study, we described the incidence and mortality rates
of oral cancer among Chinese population in 2011 based on
the data provided by cancer registry network, stratified by
gender and area. The age-adjusted rates and age trends were
also investigated. Results showed that the crude incidence
and mortality rates of oral cancer were 3.79/100,000 and
1.26/100,000, respectively, which accounted for 1.36%
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Table 3 Age-specific incidence rate of oral cancer in China in 2011 (1/10°)

Age All areas Urban areas Rural areas
group Both sexes Male Female Both sexes Male Female Both sexes Male Female
All 2.93 3.79 2.02 3.38 4.40 2.31 2.46 3.15 1.72
0- 0.06 0.00 0.12 0.12 0.00 0.27 0.00 0.00 0.00
= 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5- 0.09 0.12 0.06 0.03 0.05 0.00 0.15 0.18 0.11
10- 0.23 0.33 0.12 0.13 0.13 0.14 0.32 0.50 0.10
15- 0.25 0.27 0.23 0.16 0.21 0.11 0.32 0.32 0.32
20- 0.30 0.28 0.32 0.24 0.20 0.29 0.33 0.33 0.34
25- 0.46 0.37 0.55 0.47 0.34 0.60 0.44 0.40 0.49
30- 0.64 0.53 0.76 0.58 0.49 0.67 0.73 0.58 0.88
35- 0.98 0.94 1.01 0.99 0.99 0.99 0.96 0.88 1.05
40- 1.71 2.02 1.39 1.92 2.34 1.48 1.46 1.63 1.29
45- 3.39 4.72 1.99 3.93 5.56 217 2.73 3.67 1.78
50- 5.22 7.49 2.83 6.16 8.92 3.21 3.99 BE50) 2.33
55- 6.73 9.62 3.77 7.66 11.29 3.94 5.71 7.79 3.57
60- 8.35 11.71 4.94 9.36 13.28 5.42 7.33 10.13 4.45
65- 10.28 14.09 6.49 11.94 16.26 7.75 8.63 11.99 5.21
70- 11.65 15.61 7.81 12.67 16.96 8.70 10.54 14.23 6.81
75- 12.60 16.03 9.57 13.88 16.52 11.55 11.18 15.49 7.38
80- 13.14 18.45 8.96 14.75 18.59 11.54 11.41 18.29 6.34
85+ 11.24 15.26 8.89 14.57 17.71 12.61 7.62 12.35 5.06
20 and 2.1/100,000 in developing countries, 4.7/100,000
and 1.4/100,000 in developed countries, and 3.8/100,000
g 15 :llji::::;::e and 2.2/100,000 in Asia, respectively. There is a wide
3 e Rural male geographic variation in the incidence and mortality of
% 1o T Ruralfemale oral cancer and nearly 70% of the oral cancer burden
E suffered by developing countries. The areas with the
g2 s highest incidences and mortalities were South-Central
Asia (ASR,,, 7.3/100,000 and 4.7/100,000), Melanesia
- 1‘0 Fres 2; o e o e o e 5 e e (19.0/100,000 and 12.0/100,000), Central and Eastern

Age (year)

Figure 1 Oral cancer incidence in China in 2011.

of all new cancer cases and 0.88% of all cancer deaths in
2011. The age-standardized incidence and mortality rates
by World population were 2.17/100,000 and 0.89/100,000.
Oral cancer was more common in males and in urban areas.

Based on the data of GLOBOCAN 2012 (3), the
ASR world incidence and mortality of oral cancer were

4.00/100,000 and 1.90/100,000 in the world, 3.7/100,000
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Europe (5.0/100,000 and 2.6/100,000) and Eastern Africa
(3.6/100,000 and 2.5/100,000). With regard to high risk
countries of oral cancer, Papua New Guinea (ASR,,,
25.0/100,000 and 16.0/100,000), Pakistan (9.8/100,000 and
5.9/100,000), Sri Lanka (10.3/100,000 and 3.5/100,000),
Maldives (11.0/100,000 and 4.1/100,000), and Bangladesh
(9.4/100,000 and 5.6/100,000) were countries with the
highest incidence and mortality rates. Compared with
these data, the results of our study showed that oral cancer
incidence and mortality were lower in China than the
world’s and Asian’s level, indicating that oral cancer burden
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Crude rate Cumulative  TASR 35-64
Areas Sex Case No. Ratio (% ASR ASR, Rank
(1/10% ) o Y rate 0-74 (%)  (1/10%

Urban areas Both sexes 9,392 1.36 0.88 0.94 0.94 0.10 1.45 18
Male 6,633 1.88 0.99 1.37 1.38 0.15 2.28 15
Female 2,758 0.82 0.70 0.53 0.52 0.05 0.60 19

ASRqy, age-standardized rate (China standard population 2000); ASR,,,, age-standardized rate (World standard population); TASR,
truncated age-standardized rate (World standard population).

Age All areas Urban areas Rural areas

group Both sexes Male Female Both sexes Male Female Both sexes Male Female

0- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5= 0.01 0.00 0.03 0.00 0.00 0.00 0.02 0.00 0.05

15- 0.03 0.04 0.02 0.00 0.00 0.00 0.06 0.07 0.04

25- 0.03 0.01 0.06 0.04 0.02 0.05 0.03 0.00 0.07

35- 0.19 0.28 0.10 0.22 0.29 0.14 0.15 0.27 0.03

45- 1.06 1.57 0.51 1.16 1.79 0.49 0.93 1.31 0.54

55- 2.66 3.95 1.33 2.77 4.36 1.15 2.53 3.50 1.53

65- 4.48 6.05 2.93 4.54 6.48 2.66 4.43 5.63 3.20

75- 8.16 C.9 6.61 8.58 9.98 7.34 7.69 9.82 5.81

85+ 12.37 18.46 8.83 15.43 23.12 10.64 9.05 12.91 6.96
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Figure 2 Oral cancer mortality in China in 2011.

in China is not high. Consistent with other studies which
showed that males had a higher incidence and mortality
rates than females (6,11), our study also showed this trend.
Oral cancer is a disease of multi-factorial origin and
risk factors vary and operate differently for different
population groups (12). However, tobacco use and alcohol
consumption are regarded as the primary risk factors for
oral carcinoma (13-15). Jaber reported that individuals who
smoke more than 20 cigarettes a day and consumed more
than 100 g of alcohol a day were believed to be at increased
risk for oral epithelial dysplasia (16). In addition, alcohol
has been found to be an independent risk factor for oral
cancer among nonsmokers and tobacco smoking in non-
drinkers (17). Moreover, both factors together seem to
enhance the carcinogenic effect (18). Yang and Ma reported
men with the habit of smoking and drinking in China
consisted of 60% and 40% of the whole population of males
(7,8). These can explained that why oral cancer was more
common in males and in urban areas in China. Chewing
betel quid was also a main risk factor of oral cancer in
some areas (15). Gupta suggests the incidence rates are
reaching high proportions possibly due to the availability
of manufactured areca nut products (19). This rising
incidence is most strongly seen in developing countries in
South-Central Asia, where oral cavity is often the first or
second most common site for malignant cancer (20). Aging
is positively correlated with the incidence of oral cancer.
From our study, we could observe that the oral cancer
incidence and mortality rates were positively correlated
with the growing of age. Recently years, the majority of
research on the changing epidemiology has focused on the
human papilloma virus (HPV) and its association with oral
cancer. The HPV involvement in oral carcinogenesis was
first proposed in 1983 by Syrjinen e 4/. (21). An analysis
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of Swedish Cancer registry data showed that husbands of
women with cervical carcinoma had a significantly increased
risk of developing either base of tongue or tonsil cancer (22).
Since HPV is involved in the development of some oral
cancers, the implementation of a vaccine program may
prove to be beneficial in preventing not only cervical cancer,
but possibly HPV-positive oral cancers as well.

As we know, most cancers and their related complications
are preventable through early detection. Unfortunately, oral
premalignant disorders are usually misdiagnosed (4). This is
in part due to the lack of training of health professionals
for early detection and diagnosis. Despite significant
advances in cancer treatment, early detection of oral
cancer and its curable precursors remain the best way
to ensure patient survival and improved quality of life.
Therefore, improvement of physicians’ or dentists’ level
of knowledge about oral potentially malignant disorders
may play a key role in saving patients’ lives (23). Besides,
choosing the appropriate method is also a critical step for
the early detection of oral cancer (23,24). Devices to assist
in detection and promote diagnostic procedures included
toluidine blue dye, exfoliative cytologic techniques, salivary
diagnostics and optical imaging systems (25).

Conclusions

This study depicted the incidence and mortality of oral
cancer among Chinese population in 2012. Although oral
cancer burden of China is not high, we must pay attention
to this malignancy as well. Date in the study may have
important implication for oral cancer prevention and
research, despite the data may have some flaws. In the next
step, we will improve the coverage and quality of cancer
registry, providing more accurate results for cancers. In
addition, further studies need to be done for primary and
secondary prevention research of oral cancer, especially for

the high risk population.
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