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Introduction

Colorectal cancer (CRC) including colon cancer and rectal 

cancer is a common malignant tumor. The incidence and 

mortality of this cancer are both ranked as third among 

malignant tumors (1,2). Although the threat of CRC in 

China is not as severe as in developed countries, an upward 

trend has been seen in recent years. According to the most 
recent data from the National Central Cancer Registry of 
China (NCCRC), the total number of CRC cases increased 
from 347,900 (199,700 males and 148,200 females) to 
376,300 (215,700 males and 160,600 females) in the period 
from 2009 to 2011 (3,4). Moreover, according to the 2016 
Global Burden of Diseases Study, CRC-related cases 
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and deaths in China are currently 392,800 and 167,100, 
respectively, with a predicted increase by 2025 to 642,300 
and 221,100, respectively (5).

The pathogenesis of CRC is mainly attributed to 
colorectal adenoma, inflammatory bowel disease, and 
familial hereditary polyposis. In particular, colorectal 
adenocarcinoma (CRA), a pathological type of CRC, 
accounts for 85–90% of CRC precancerous lesions (6). 
A large number of etiology studies have shown that the 
development of CRA is a multi-stage, multi-step, multi-
gene participation process resulting from a synergy of 
environmental, dietary, lifestyle, and genetic factors (7).

Nowadays, few effective methods for CRC screening 
exist. The most common screening methods are relatively 
obvious physical changes such as fecal occult blood and 
polyps, although these clinical signs cannot completely 
prevent the occurrence of CRC (8). Some genetic screening 
techniques for CRC, such as the screening for mutations 
in B-Raf proto-oncogene, serine/threonine kinase (BRAF), 
MutL homolog 1 (MLH1), KRAS Proto-Oncogene, 
GTPase (K-RAS), the APC regulator of the WNT 
signaling pathway (APC) and tumor protein p53 (P53), 
Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic 
subunit alpha (PIK3CA), and SMAD family member 4 
(SMAD4), can be used to identify potential high-risk factors 
for CRC (9-11). Furthermore, carcinoembryonic antigen 
(CEA) is a new marker of CRA which was originally found 
to be expressed in the fetal intestine, liver, and pancreas 
at 8-20 weeks in adults when tumors manifest. Positive 
serum CEA is present in gastrointestinal tumors and is 
found in 70% to 90% of patients with CRA (12). Similar 
tumor antigens include carbohydrate antigens (CA) such as 
CA50, CA19-9, CA242 and CA724 (13,14). However, these 
genetic screening techniques are not yet widely available 
for screening for CRC prevention due to the immature 
technology and substandard medical level in Yunnan.

CRA has become a public health problem in China, 
owing to the changes seen in modern lifestyles and dietary 
habits, with its rapidly rising incidence and mortality. 
China is a multi-ethnic country with more than 1.3 billion 
people and 56 ethnic groups, and Yunnan is a region 
that contains 25 of them. Most of the ethnic groups have 
their social settlements, unique customs, and lifestyles. 
Such a special population composition enables systematic 
research on CRC to be performed in Yunnan taking into 
account socio-cultural and biological factors, which have 
great practical significance for the effective prevention and 
early diagnosis of CRC. In this study, 1,016 cases of CRC 

patients from Yunnan Cancer Hospital in the period from 
2013 to 2018 were collected and summarized to explore 
the relationship between special lifestyle and CRC among 
the ethnic minority population. The results could provide 
a scientific basis for identifying the risk factors of CRC and 
for the establishment of practical etiological blockade and 
prevention and treatment measures.

Methods

Materials

A total of 1,016 patients with CRA, comprising 587 males 
and 429 females aged 30 to 79 years old, were involved 
in this study. Clinical data were collected by Yunnan 
Cancer Hospital from January 2013 to December 2018. 
The diagnosis of colon cancer and rectal cancer in each 
patient was confirmed by pathological biopsy. In addition, 
1,001 patients with non-tumor colon diseases were also 
recruited from Yunnan Cancer Hospital between January 
2013 and December 2018. These patients comprised 576 
males and 425 females, aged from 28–80 years old, with 
an average age of (55.30±12.69) years old. There were no 
significant differences in age, gender or ethnic composition, 
educational background or other conventional data between 
the colon cancer patients and the matched patients.

Methodology

Yunnan Cancer Hospital collected all cases of diagnosed 
CRA from 2013 to 2018, and these cases were compared 
according to gender, age group, ethnic group, and regions.

Grouping

Cases were divided according to gender into male and 
female groups. By age, cases were divided into 3 groups: 
those under 40 years of age, those aged between 40 and 60 
years of age, and those above 60 years of age. According to 
the prefecture group, there were a total of 16 geographical 
groups: 8 prefecture-level cities in Yunnan (Kunming, 
Qujing, Yuxi, Zhaotong, Baoshan, Lijiang, Pu’er, and 
Lincang), and 8 autonomous prefectures (Dehong Dai 
Jingpo Autonomous Prefecture, Dali Bai Autonomous 
Prefecture, Chuxiong Yi Autonomous Prefecture, Honghe 
Hani and Yi Autonomous Prefecture, Wenshan Zhuang 
and Miao Autonomous Prefecture, Xishuangbanna 
Dai Autonomous Prefecture, Nujiang Yi Autonomous 
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Prefecture, and Diqing Tibetan Autonomous Prefecture).

Statistical methods

Data were processed by Epidata 3.1 for entry and grouping, 
and statistical analysis was performed by SPSS 17.0. The 
comparison between the data groups was performed by the 
x2 test, and P≤0.05 was considered statistically significant.

Results

Ethnic and gender distribution of CRC patients

Among the 1,016 patients with CRC, 587 (57.78%) were 
male, and 429 (42.22%) were female, and the ratio of male 
to female was 1.37:1. A total of 899 (88.48%) of the patients 
were Han and 117 (11.52%)  were from ethnic minorities, 
including 43 Yi, 22 Bai, 13 Hani, 10 Dai, 10 Hui, 5 Miao, 
and 14 of other ethnic groups (Jingpo, Yi, Zhuang, Naxi, 
Laz, Pumi, Buyi, and Wa people). In terms of ethnic 
groups, Han showed a higher incidence of CRC among 
males than females, which may relate to differences in living 
habits between men and women (Figure 1). More research is 
needed to conduct further analysis and verification.

Age and regional distribution of CRC patients

Among the 1,016 patients with CRC, 72 (7.1%) were  
40 years old or younger, 447 (44.0%) were distributed in 
the 40-to-60-year age range, and 497 (48.9%) were older 
than 60 years of age. The chi-square test indicated that 
the composition ratio of CRC patients in the different 
age groups was significantly different and enhanced 
significantly with age, showing the higher age, the higher 

incidence. Furthermore, more significance was shown in 
ethnic minority groups, and the incidence rates of different 
age groups were also different and statistically significant 
(P<0.05) (Tables 1 and 2).

The distribution of 113 CRC cases (4 of the 117 cases 
were in Guizhou) among ethnic minorities in Yunnan is 
shown in Figure 2: 66 cases (58%) were in western Yunnan, 
21 cases (19%) in southern Yunnan, 10 cases (9%) in central 
Yunnan, 9 cases (8%) in eastern Yunnan, and 7 cases in 
Guizhou (6%). Ethnic minorities in Yunnan mainly live 
in western Yunnan, which covers the largest area. These 
results taken together indicate that there are more minority 
patients with CRC in western Yunnan (Figure 2).

Lifestyle habits of minority patients with CRC

Based on the information above, we found that the 
incidence of CRC in ethnic minorities is similar to that in 
the Han population. The number of CRC patients over 
40 years old made up more than 90% of the total number, 
which backs up the fact that there is a higher incidence of 
CRC in older patients. However, the proportions of male 
and female patients with CRC were significantly out of 
balance, and the proportion of male patients was higher, 
which could be attributed to the unique lifestyle of ethnic 
minorities (Figure 1, Table 2).

We, therefore, investigated the history of tobacco, 
alcohol, and family diseases in patients from ethnic 
minorities. In these cases, a higher prevalence of tobacco 
consumption was observed in the Yi people whose smoking 
history does not exceed 50 years and 10 cigarettes per day, 
followed by the Bai, Hani, Hui, Naxi, and Zhuang groups. 
In addition to the smoking habits of ethnic minorities in 

Figure 1 1,016 colorectal cancer patients of Yunnan Cancer Hospital from 2013 to 2018. Else: Jingpo, Yi, Zhuang, Naxi, Laz, Pumi, Buyi 
and Yi.
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Yunnan, alcohol consumption history is also not negligible. 
In the cases of CRC patients examined, the Bai, Hani, Hui, 
and Naxi people were shown to be consuming an increasing 
amount of alcohol daily. The results showed that long-term 
smoking and drinking are significantly associated with the 
incidence of CRC, and this is more significant in ethnic 
minorities (P<0.05) (Table 3).

CRC complaint symptoms

One reason why patients with CRC experienced a high rate 
of mortality is the high incidence and the undetectability 
of the disease. Most patients are already at the advanced 
stage when they receive their diagnosis, which brings 
great difficulties in terms of treatment and prognosis. We 
analyzed 82 cases of newly diagnosed rectal cancer with 
initial diagnosis and complaints from 2016–2018. According 

to the patient complaints, 45 cases (54.9%) were diagnosed 
due to fecal occult blood; 25 cases (30.5%) were diagnosed 
due to abdominal pain, diarrhea, digestive tract discomfort, 
and similar issues; 7 cases (8.5%) were diagnosed due to 
difficulty passing stools and/or constipation; and a very 
small number of patients (6.1%) were diagnosed due to 
coughing and coughing up blood, rectal occupation, loss of 
consciousness, and other symptoms (Table 4).

Discussion

CRC is attributed to several pathologic factors, including 
hereditary conditions, inflammatory bowel disease, 
smoking, excessive drinking, sustained exposure to red, 
processed meat (mainly processed four-legged animal 
meat), obesity, and diabetes (15,16). Although China is not 
a country with a high incidence of CRC, the incidence of 
CRC has shown a rapid upward trend in recent years (17).  
Therefore, the epidemiological investigation of CRC 
in Yunnan, a region with a high concentration of ethnic 
minorities, may facilitate our understanding of the etiology 
of this malignant disease and consequently help to reduce 
the incidence of CRC in Yunnan minority areas.

The results of this analysis showed that there was a 
significant difference in the ratio of males to females 
(1.37:1) among 1,016 patients with CRC. In Han patients, 
the ratio was 1.31:1, which was greater than that of the 
patients from ethnic minority populations. The incidence 
of CRC in males was significantly higher than in females, 
and this difference may be due to lifestyle habits. Most 
men in Yunnan have smoking and drinking habits, and 
these unhealthy behaviors are even more prevalent among 
ethnic minorities. We investigated tobacco and alcohol 
consumption history among 117 patients from ethnic 
minorities. Of these, 14 ethnic minorities with no history 
of family disease had a history of tobacco and alcohol 
consumption, and 43 Yi CRC patients, of whom 29 were 
male. Among these 29 cancer cases, 11cases had smoking 
history, 6 cases own drinking history, and the proportion 
of tobacco and alcohol history is higher. The traditions of 
the Yi and Hani people include hookah and barbecuing, 
whereas the diets of Bai and Yi people include lots of 
fermented, pickled raw food, strong tea, and white wine. 
These unhealthy living habits may be the cause of the high 
incidence of CRC among ethnic populations.

The high incidence of CRC closely related to modern 
diet habits. The diets of many ethnic minorities include 
a raw food diet, and long-term exposure leads to greater 

Table 1 Age parameter of 1,016 colorectal carcinoma patients

Group Age (year)

Male

Mean 55.23

Median 57

Mode 62

Female

Mean 54.05

Median 54

Mode 54

Total

Mean 54.77

Median 55

Mode 62

Table 2 Epidemiological study of 1,016 colorectal carcinoma 
patients [n (%)]

Classification Han Minority Total P

Age <0.05

≥60 445 (43.8) 52 (5.1) 497 (48.9)

40–60 405 (39.9) 42 (4.1) 447 (44.0)

≤40 53 (5.2) 19 (1.9) 72 (7.1)

Total 903 (88.9) 113 (11.1) 1,016



2696 Wan et al. Epidemiology characteristics of ethnic minority CRC in Yunnan in Southwestern China

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2020;9(4):2692-2700 | http://dx.doi.org/10.21037/tcr.2020.02.63

damage to the digestive tract. Many epidemiological 
investigations have shown that foods with saturated fat 
are associated with the incidence of CRC and that healthy 
eating habits can help to prevent CRC (18). A large number 
of studies have shown that long-term consumption of 
saturated fatty acid-foods could increase the incidence of 
CRC, as evidenced by the positive correlation between 
food intake frequency and CRC risk (19-22). Although a 
few studies have shown that there is not necessarily a link 
between the two, more research studies have supported the 
idea (23). Food with a high content of saturated fatty acid 
is highly common in Yunnan. Long-term consumption 

of high-protein dairy products increases the risk of CRC. 
Long-term drinking and smoking are also considered as 
high-risk factors for CRC. Studies have shown that alcohol 
exposure, regardless of the consumption amount, and 
long-term smoking can significantly increase the chances 
of developing multiple digestive tract cancers, including 
CRC (24-26). The risk to the Yunnan ethnic minority 
is increased because tobacco and alcohol consumption 
have featured in the history of Yunnan for a considerable 
amount of time, and it may also be related to the various 
traditions in ethnic minority cultures. Tobacco and alcohol 
cultural habits passed down from generation to generation 

Figure 2 Geographical distribution of 113 cases of colorectal cancer in ethnic minorities Central: Kunming, Yuxi; Western: Chuxiong Yi 
Autonomous Prefecture, Dali Bai Autonomous Prefecture, Nujiang Autonomous Prefecture, Baoshan, Dehong Dai Jingpo Autonomous 
Prefecture, Lijiang, Diqing Tibetan Autonomous Prefecture; Eastern: Qujing, Zhaotong; Southern: Honghe Hani and Yi Autonomous 
Prefecture, Simao, Xishuangbanna Dai Autonomous Prefecture, Linyi, Pu'er, Wenshan; The geographical division of Yunnan is divided by 
Kunming, so there is no northern part.

Table 3 Risk factors of 1,016 colorectal carcinoma patients [n (%)]

Factors Minority Han Han cancer-free x² P

History of smoking >5 years (>10 cigarettes per day) 33.8 <0.05

Yes 38 (33.6) 152 (16.8) 114 (12.7)

No 75 (66.4) 751 (83.1) 781 (87.3)

Drinking history>5 years (>0.1 kg per day) 17.4 <0.05

Yes 26 (23.0) 132 (14.6) 94 (10.5)

No 87 (77.0) 771 (85.4) 801 (89.5)

66, 58%

10, 9%
7, 6%

21, 19%

9, 8%

Central            Western             Eastern           Southern            Guizhou

Regional distribution of 113 colorectal cancer patients in ethnic minorities (of Yunnan)
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are deeply rooted, especially among men who have a low 
level of education and have been greatly influenced by the 
previous generation. Digestive system disorders in the 
aging population, associated with the harsh diet of tobacco 
and alcohol, increase the risk of CRC. The CRC incidence 
in ethnic minorities is thus higher than that in the Han 
population, and such a difference was more significant when 
males and females were compared.

The National Cancer Network and the American 
Cancer Society have reported that individuals are at higher 
risk to CRC if they have a history of colorectal adenomas 
or pedunculated serrated polyps, abdominal or pelvic 
radiotherapy, CRC, or inflammatory bowel disease, or a 
history of the disease in their family (27). According to 
the Asia-Pacific Colorectal Cancer Working Group, the 
Chinese Society of Clinical Oncology, and several American 
cancer organizations, the general risk population should 
be screened for CRC upon reaching the age of 50, and 
people with normal risk should have a colonoscopy every 
10 years or an annual fecal immuno-chemical test (FIT), 
while high-risk groups require different screening standards 
and guidelines based on different risk factors (28-30). 
According to the records and statistical analysis of 1016 
cases in Yunnan Cancer Hospital from 2013 to 2018, the 
incidence of CRC was higher among the older group. The 
number of CRC patients over 60 years of age accounted for 
almost 50% of the total number of cases, and the average 
age of the affected population was 54.77 years old, which is 
consistent with the trend of many epidemiological statistics 
for CRC in China. Combined with the distribution of 
ethnic minorities in Yunnan Province, the total population 
of Yunnan Yi people is 4.79 million, and most of them 
settle across Yunnan. The Bai people have a population of 
1.81 million, and their main settlement is Dali. Honghe 
Prefecture and Pu’er City are the main settlements of the 
Hani population (total population of 1.49 million). The 
Dai people (total population of 1.19 million) are mainly 
settled in the Dehong Prefecture and the Xishuangbanna 
Prefecture. The Hui people (total population of 720,000) 

settle throughout Yunnan. Interestingly, the distribution 
of rectal cancer was consistent with the proportion of the 
population of each ethnic group, and there was no obvious 
specificity in the ratio distribution of patients according to 
the distribution characteristics of the ethnic groups.

With regard to geographical distribution characteristics, 
there were 66 patients from ethnic minorities in western 
Yunnan. Western Yunnan was shown to be an area with a 
high incidence of CRC among ethnic minorities, and the 
14 ethnic minorities in this region also matched this trend. 
The age distribution studies showed that 50–60 years old is 
the key age for screening and prevention of CRC in ethnic 
minorities, and a few high-risk groups should even be 
screened from 30–40 years old or earlier.

Internationally, there are four accepted protocols for 
the screening and diagnosis of CRC: (I) fecal occult blood 
test, which specifically detects the number of red blood 
cells in feces and is the most widely used method along 
with high sensitivity and specificity; (II) colonoscopy of 
rectal polyps (adenomas) to prevent disease progression; 
(III) fiber sigmoidoscopy, mainly for individuals who do not 
want to have a full colonoscopy; (IV) immunological fecal 
occult blood test—a fecal DNA test (Colo-guard), mainly 
to detect fecal KARS mutation, NDRG family member 4 
(NDRG4) deletion, bone morphogenetic protein 3 (BMP3), 
and Syndecan-2 methylation indicators, while performing 
a fecal occult blood experiment (31,32). According to the 
82 new cases in 2016–2018, fecal occult blood, abdominal 
pain, and diarrhea are the main symptoms of CRC in 
patients in Yunnan. The high mortality of CRC can be 
attributed to the difficulties surrounding early detection, 
as for many patients, the window for the most effective 
therapy is closed before they are diagnosed (33). Traditional 
ideas and concepts can deeply influence ethnic minority 
cultures, and so the concept of disease is weak among some 
ethnic minority populations. As a result, the awareness of 
risk symptoms among some groups is low, and physical 
examinations are rarely carried out regularly. Many cases 
of CRC complications (e.g., blood in stools or abdominal 

Table 4 Yunnan Cancer Hospital, 2016–2018, the first complaint of colorectal cancer

Variable
Complaint symptoms

Total
Fecal occult blood Stomach ache Poor stool Other symptoms*

Cases 45 25 7 5 82

Percentage 54.9% 30.5% 8.5% 6.1% 100%

*Other symptoms include: cough and blood cough, rectal space, loss of consciousness, etc.
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pain) or physical discomfort can appear for 1 year before 
admission to the hospital, resulting in delayed diagnosis and 
seriously compromising the treatment effect. In addition, 
Yunnan is located near Chinese southwestern border, the 
poor geographical environment of minority residential areas 
and inconvenient transportation led many patients to miss 
the best treatment time.

CRC prevention is divided into two levels: primary 
prevention and secondary prevention. Since the incidence of 
CRC is complex and diverse, primary prevention is the main 
focus. Indeed, preventive measures against specific causes 
in different regions can effectively reduce the incidence of 
diseases from the root causes. If primary prevention is not 
possible, secondary prevention can effectively reduce the 
mortality rate of CRC and reduce the loss of life. According 
to a domestic medical center study, the recurrence rate 
of progressive colorectal adenomas is as high as 59.46% 
within the first year and 78.07% within 5 years, with the 
recurrence concentrated at 1–2 years after polypectomy (34).  
At the European Society for Medical Oncology Asian 
Conference 2019 (ESMO Asia 2019), Professor Alberto 
Sobrero pointed out that to reduce the mortality of CRC, 
increasing the additional cure rate of adjuvant treatment is 
an important breakthrough. According to relevant statistics, 
the postoperative adjuvant treatment benefit of stage 2 
colon cancer is about 2% to 5%, the benefit of stage 3 colon 
cancer is about 15%, and the recurrence period of CRC 
patients is as long as 8 years. As for the treatment of CRC, 
precision medicine requires the identification of a clear gene 
or a change in a signal pathway and treating the specific 
gene or a signal pathway as soon as possible. From this 
perspective, little progress has been made in the treatment 
of CRC.

Epidermal growth factor receptor (EGFR pathway) 
targeted drugs cetuximab and panitumumab block this 
pathway to have an anti-tumor effect (35). This is the first 
meaningful, targeted drug developed in the field of CRC, 
and it is also the only drug in the field of CRC that can be 
considered ad precision treatment. However, cetuximab 
alone is not an effective treatment for advanced BRAF 
mutant colon cancer, so a VIC scheme (verofinib, irinotecan, 
and cetuximab) is required to block EGFR signals at the 
source (36). Blocking BRAF is also recommended by the 
guidelines of both the National Comprehensive Cancer 
Network (NCCN) and the Chinese Society of Clinical 
Oncology (CSCO), and BRAF inhibitors combined with 
EGFR monoclonal antibodies are recommended to treat 
patients with advanced BRAF mutant CRC (37). Also, a “full 

block” treatment idea was proposed in the BEACON study 
that EGFR monoclonal antibody + BRAF inhibitor + MEK 
inhibitor was used to achieve EGFR full-path blockade to 
prevent BRAF from being activated by CRAF bypass (38).  
This would be a new treatment model for treating BRAF 
mutations in advanced CRC. The practice results of 
precision medicine have also suggested dividing the 
population according to molecular markers and then adding 
specific drugs, such as targeted drugs and immunotherapy 
drugs to specific groups based on previous standard 
treatments. This practice breaks the traditional concept of 
tumor treatment and also promotes a new transformation of 
the clinical treatment of tumors. Although the postoperative 
treatment of CRC is expected to improve, the prevention of 
CRC remains the most pressing issue.

In summary, CRC in Yunnan had a high incidence 
in older people, and this was more obvious in ethnic 
minorities. The incidence in males was also much higher 
among ethnic minorities than among the Han population. 
Combined with the results of our analysis, the high 
incidence of CRC in Yunnan is strongly related to lifestyle 
habits. In particular, higher tobacco and alcohol use has 
been observed in ethnic minority males than in the Han 
population, and the difference between men and women 
was also more significant. Therefore, the prevention and 
treatment of CRC among ethnic minorities in Yunnan 
should be focused on changing dietary and lifestyle habits, 
such as reducing tobacco and alcohol consumption and 
maintaining a balanced diet. Other priorities are improving 
awareness of disease prevention and control, and medical 
institutions effectively applying relevant screening criteria 
to screen different age groups according to different risk 
groups. Both patients and doctors should prioritize early 
screening and regular check for common tumor markers, 
to reduce the incidence and mortality of CRC and provide 
a basis for CRC treatment and prognosis improvement in 
Yunnan.
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