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Background: Research on the risk factors for cervical cancer in Yunnan Province’s four characteristic ethnic groups (Han, Bai, 
Dai, and Hani) is lacking.
Objective: To study the risk factors of cervical cancer in four ethnic women in Yunnan Province, and to provide evidence for its 
prevention.
Methods: The cervical cancer patients of Han, Bai, Dai and Hani ethnic groups in Yunnan Province who were first diagnosed in the 
Third Affiliated Hospital of Kunming Medical University (Yunnan Cancer Hospital, Yunnan Cancer Center) from January 2011 to 
December 2020 were selected as the research objects. The 1:1 matched case-control study method was used, and single factor and 
conditional logistic regression were used for statistical analysis.
Results: HPV types 16, 18 and 58 are mostly related with cervical cancer, the younger the age of the last pregnancy, the more times of 
pregnancy, childbirth and abortion, especially the younger the first marriage age of Bai and Dai, are the risk factors of cervical cancer; 
the infection of genital tract bacteria, mycoplasma and chlamydia is closely related to the incidence of cervical cancer in four 
ethnicities. Multifactorial analysis showed that demographic characteristics and environment/behavior were not included in the 
influencing factors of cervical cancer; among Han, Bai, Dai and Hani ethnic minorities, contraception (OR=0.29, OR=0.03, 
OR=0.09, OR=0.16, P<0.05) was positive factor, HPV infection (OR=64.77, OR=128.71, OR=71.89, OR=40.07, P<0.01) was 
a causative factor of cervical cancer.
Conclusion: Risk of high parity with cervical cancer could be due to a complex interplay of factors, it is very important to formulate 
prevention strategies and measures in line with the cervical cancer of Han, Bai, Dai and Hani ethnic groups women in Yunnan 
Province.
Keywords: cervical cancer, risk factors, case-control study, Han, Bai, Dai and Hani ethnic minorities, Yunnan Province

Introduction
The exact cause and pathophysiology of cervical cancer are still unknown, however it is a multifaceted, multistep, 
complicated, and progressive biological process.1,2 Studies have shown that the incidence rate of cervical cancer in China 
(10.7/100,000) is significantly higher than the World Health Organization’s threshold (less than 4/100,000),3 In 2017, the 
crude incidence rate of cervical cancer in women in Yunnan Province was 15.04/100,000, and the crude mortality rate was 
5.94/100,000.4 There are 26 ethnic groups in Yunnan Province, with Han Chinese as the main ethnic group (about 66.6%) 
and 25 other ethnic minorities (about 33.4%) living in the province, and Bai, Dai and Hani are the top three ethnic minorities, 
accounting for 28.77% of the total ethnic population in Yunnan Province.5 Ethnic minority women have a unique living 
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environment and ethnic customs,6 and various factors may have different effects on the incidence of cervical cancer in this 
population. Early identification of the precancerous lesion and its risk factors is paramount in preventing cervical cancer. An 
overview of the risk factors for cervical cancer in ethnic minorities was provided in the authors’ prior study,7 and the aim of 
this study is to further analyze the causes of cervical cancer among the Han Chinese, the three unique ethnic minorities (Bai, 
Dai, and Hani) who are the top three in terms of population size for comparative analysis, so as to put forward targeted 
measures and recommendations for the prevention of cervical cancer in different ethnic groups.

Materials and Methods
Research Subjects
A hospital-based 1:1 matched case-control study was conducted in selected health facilities in the Third Affiliated 
Hospital of Kunming Medical University (Yunnan Cancer Hospital, Yunnan Cancer Center) from January 2011 to 
December 2020, the subjects of the study were women of Han, Bai, Dai and Hani ethnicities in Yunnan Province who 
were treated in the hospital in strict accordance with the inclusion/exclusion criteria.

Case Group
Inclusion Criteria

1. Cases originated from Han, Bai, Dai and Hani women in various regions of Yunnan Province;
2. Diagnosed as cervical cancer by pathological histology;
3. New cases diagnosed on first admission and HPV testing;
4. A primary malignant tumor of the cervix.

Exclusion Criteria
1. Patients with cervical cancer of other ethnicities (except Han, Bai, Dai and Hani) of Yunnan Province origin;
2. Patients with a history of uterine or cervical surgery;
3. Not tested for HPV and reproductive tract infection indicators;
4. Patients with combined malignant tumors of other sites.

Control Group
Inclusion Criteria

1. Han, Bai, Dai and Hani women originating from various regions of Yunnan Province;
2. Matching cases with each group originated from the same area, the same ethnicity, with an individual age- 

matching (± 3 years);
3. The results of gynecological examination and cervical cytology were “no malignant cells or intraepithelial lesion 

cells”;
4. HPV and reproductive tract infection indicators have been examined.

Exclusion Criteria
1. Women of other ethnic groups with origins in Yunnan Province;
2. Patients with severe cervical erosion and/or precancerous cervical lesions (cervical intraepithelial neoplasia);
3. Those with abnormal cervical cytology;
4. Those with HPV antiviral treatment.

Determination of Sample Size
The sample size was calculated according to the sample size calculation method of case-control studies. According to the 
relevant studies,8 the relative risk ratio (RR) of HPV infection and cervical cancer development was 2.9, the infection rate 
(P0) of HPV in the general population was about 16%, the α and β values were checked in the table, Zα was 1.64 and Zβ 

was 1.28, and the calculation formula was as follows:
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The formula calculated that 81 individuals were required for each case and control group, and the sample size of each 
case and control group was not less than 100 individuals per ethnic group, taking into account the 5–20% non-response 
rate and the lost visit rate.

Research Content and Methodology
The self-designed medical record data collection table and follow-up questionnaire were used to investigate the basic 
demographic situation, host factors, environmental / behavioral factors and biological factors of the subjects by 
consulting the medical records, telephone follow-up and on-site investigation of the patients. Logistic regression analysis 
was used to establish a multi-factor prediction model affecting the incidence of cervical cancer in four ethnic women in 
Yunnan Province.

Statistical Methods
A database was established using Epidata 3.0, and all survey data were double-entered, logically corrected for errors after 
review, and statistically analyzed using SPSS 26.0. The measurement data were described by mean ± standard deviation, 
and the count data were described by composition ratio (%), and t-test, ANOVA and χ² test, corrected χ² test or rank sum 
test were used for the analysis of single factors; after single factor analysis, statistically significant variables were 
screened out, and then conditional logistic regression was used for multi-factor analysis. Stepwise regression was used to 
screen the independent variables in the model. The inclusion criteria was α≤0.05, the exclusion criteria was α≥0.10, and 
the test level was α=0.05. For all statistical tests, two-sided p-value of <0.05 was considered statistically significant.

Results
Basic Demographics of the Four Ethnic Groups
In this study, Dai and Hani ethnic minorities’ cervical cancer was diagnosed at a younger age (F=4.35, P < 0.01). In the 
same case control group, there was no statistically significant difference in the age of each nationality (t=−1.61, t=−1.01, 
t=−0.43, t=−0.51, P > 0.05), all of which were comparable. In the case groups of Han, Bai, Dai and Hani ethnic groups, 
the differences in medical insurance, occupation, body mass index and education level were statistically significant 
(χ2=13.15, χ2=53.54, χ2 = 29.56, χ2 = 29.20, P < 0.05); the proportions of married patients were: 94.1%, 92.3%, 95.3% 
and 91.7% respectively (χ2= 2.23, P > 0.05).

The composition of health insurance type (χ2 =135.32, P<0.01), occupation (χ2 =89.34, P<0.01), and marital status (χ2 

=4.25, P <0.05) were statistically significant differences between the Han ethnicity case group and the control group. The 
type of medical insurance was predominantly resident medical insurance in both case and control groups among the Bai, 
Dai and Hani ethnic groups (χ2 =7.15, P <0.05; χ2 =0.42, P >0.05; χ2 =12.07, P >0.05). See Table 1.

Environmental / Behavior Factors of the Four Ethnic Groups
In the case groups of all four ethnic groups: in the composition of passive smoking, passive smoking intensity and use of 
contraception (χ2=74.19, χ2=105.46, χ2=18.47, P<0.01); the oldest age of menarche was 14.82±1.91 years in Hani 
patients (F=6.93, P<0.01); the age of first sexual intercourse, age of first marriage, age of first pregnancy and age of last 
pregnancy were the youngest ethnic groups were 18.82 ± 1.72 years (F = 3.12, P < 0.05) for Dai, 21.06 ± 3.04 years (F = 
2.95, P < 0.05) for Dai, 21.52 ± 3.51 years (F = 0.31, P > 0.05) for Hani, and 25.32 ± 10.71 years (F = 10.11, P < 0.05) 
for Han; the higher percentages of pregnancies ≥3 times and deliveries ≥2 times were 69.4% for Hani and 73.4% for Dai, 
respectively (χ2= 0.41, χ2 = 0.40, P > 0.05); among patients of the four ethnic groups, the highest proportion of ethnic 
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Table 1 Basic Demographic Information of the Four Ethnic Groups [�x� s, n (%)]

Variables Han Bai Dai Hani

Case group 
(n=1031)

Control group 
(n=1031)

Case group 
(n=196)

Control group 
(n=196)

Case group 
(n=128)

Control group 
(n=128)

Case group 
(n=121)

Control group 
(n=121)

Age 47.87±9.87 47.18±9.45 48.38±9.75 49.37±9.80 46.87±9.87 47.39±9.70 44.70±10.34## 45.39±10.59
Medical payment 
methods
Employee medical 
insurance

160 (15.5) 217 (21.0) 26 (13.3) 46 (23.5) 24 (18.8) 27 (21.1) 35 (28.9)## 25 (20.7)

Resident medical 

insurance

836 (81.1) 769 (68.1) 154 (78.6) 141 (71.9) 95 (74.2) 88 (68.8) 81 (66.9) 86 (71.1)

Other 35 (3.4) 112 (10.9)** 16 (8.2) 9 (4.6)* 9 (7.0) 13 (10.2) 5 (4.1) 10 (8.3)

Occupation
Farmer 760 (73.7) 678 (65.8) 136 (69.4) 131 (66.8) 98 (76.6) 87 (68.0) 93 (76.9)## 84 (69.4)
Civil servants 10 (1.0) 22 (2.1) 4 (2.0) 11 (5.6) 2 (1.6) 7 (5.5) 3 (2.5) 5 (4.1)

workers 70 (6.8) 169 (16.4) 22 (11.2) 24 (12.2) 13 (10.2) 18 (14.1) 17 (14.0) 16 (13.2)

Freelance 33 (3.2) 76 (7.4) 18 (9.2) 8 (4.1) 7 (5.5) 6 (4.7) 5 (4.1) 8 (6.6)
Unemployed 158 (15.3) 86 (8.3)** 16 (8.2) 22 (11.2) 8 (6.3) 10 (7.8) 3 (2.5) 8 (6.6)

Marital status
Married 970 (94.1) 946 (91.8) 181 (92.3) 188 (95.9) 122 (95.3) 121 (94.5) 111 (91.7) 114 (94.2)
Other 61 (5.9) 85 (8.2)* 15 (7.7) 8 (4.1) 6 (4.7) 7 (5.5) 10 (8.3) 7 (5.8)

Education level
Elementary school and 
below

139 (40.4) 121 (37.2) 20 (44.4) 24 (35.3) 6 (12.8) 13 (22.8) 16 (38.1)## 25 (54.3)

Middle School 125 (36.3) 108 (33.2) 11 (24.4) 22 (32.4) 24 (51.1) 20 (35.1) 13 (31.0) 8 (17.4)

High school/junior high 
school

40 (11.6) 43 (13.2) 6 (13.3) 7 (10.3) 5 (10.6) 5 (8.8) 5 (11.9) 6 (13.0)

College and above 40 (11.6) 53 (16.3) 8 (17.8) 15 (22.1) 12 (25.5) 19 (33.3) 8 (19.0) 7 (15.2)

Body mass index 
(BMI)
<18.5 45 (4.4) 45 (4.4) 11 (5.7) 14 (7.2) 17 (13.6) 17 (13.3) 15 (13.0)## 8 (6.6)

18.5–24 582 (56.5) 577 (56.3) 114 (59.1) 119 (61.3) 77 (61.6) 62 (48.4) 59 (51.3) 78 (64.5)
>24 404 (39.2) 402 (39.3) 68 (35.2) 61 (31.4) 31 (24.8) 49 (38.3) 41 (35.7) 35 (28.9)

Notes: ##P < 0.01, indicating that there were statistically significant differences between the four case groups. **P < 0.01, *P < 0.05, indicating that there was statistically significant difference between the case group and the control 
group in the same ethn.
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groups with the number of abortions ≥2 was 39.7% for Hani (χ2 = 16.33, P < 0.01), ever the family history of tumor has 
not kept a significant association with cervical cancer (χ2=5.14, P>0.05).

Except for the case group of the Hani ethnic group, which differed from the control group in the proportion of alcohol 
consumption (3.3% vs 0.0%) (χ2 = 4.07, P < 0.05). The proportion of contraceptive use was lower in all four ethnic case 
groups than in the control group (χ2 =102.51, χ2 = 26.23, χ2 = 30.42, χ2 = 22.59, P <0.01).

Menstruation, marriage, pregnancy and family history of tumors (Whether any of the close relatives had malignant 
tumors of the female reproductive system, such as cervical cancer, endometrial cancer, ovarian cancer, etc.): Age at last 
pregnancy, number of pregnancies, and number of deliveries statistically significant differences between the Han ethnicity 
case group and the control group (t = 3.01, χ2 = 13.89, χ2 = 31.06, P < 0.01); Age at menarche (t= 2.73, P < 0.01) and age at 
first marriage (t= −2.03, P < 0.05) were statistically significant differences between the Bai case group and the control group. 
The age at first marriage (t= 2.62, P < 0.05), age at first pregnancy (t= 2.06, P < 0.05), number of pregnancies (χ2 = 5.12, P < 
0.05), and number of deliveries (χ2 = 6.29, P < 0.01) between the Dai case group and the control group See Table 2.

HPV and Other Microbial Infections in Four Ethnic Groups
HPV Infection in Four Ethnic Groups
In terms of the composition of HPV infection, the difference was no statistically significant difference in the case group 
of the four ethnic groups (χ2 = 6.23, P > 0.05), while a difference with regard to HPV infection was observed between the 
case and control groups of the four ethnic groups (χ2 = 1263.57, χ2 = 1186.09, χ2 = 144.32, χ2 = 103.19, P < 0.001).The 
genotypes of HPV infection in patients with cervical cancer were predominantly type 16, 18 and 58, and there was no 
statistically significant difference in the proportion of patients from the four ethnic groups infected with the above three 
HPV genotypes (χ2 =1.06, χ2 =0.78, χ2 =4.57, P>0.05).The proportions of Han ethnicity case group and control group 
infected with HPV 16, HPV 18 and HPV 58 were 57.9% and 15.0% (χ2 =36.63, P < 0.01), 13.0% and 15.0% (χ2 =2.01, 
P > 0.05), 8.5% and 0.0% (χ2 =3.83, P < 0.01), respectively. See Table 3.

Classification of HPV High-Risk Infection and Multiple Infections in Cervical Cancer Patients of Four Ethnic 
Groups
Among cervical cancer patients with HPV infection in Han, Bai, Dai and Hani ethnicities, there were statistically 
significant differences in the composition of HPV high-risk infection, HPV single genotype infection, and HPV dual 
genotype infection (P < 0.01); there were 10 cases of HPV multiple genotype infection in Han patients only, accounting 
for: 2.4%. See Table 4.

Other Microbial Infections in Four Ethnic Groups
In the case groups of Han, Bai, Dai and Hani ethnic groups in patients’ infection with viral hepatitis, AIDS/syphilis, 
cervicitis and pelvic infections (χ2 =0.34, χ2 =6.30, χ2 =4.25, χ2 =4.56, P > 0.05). The proportion of urinary tract infection 
was the highest in Bai patients at 50.5% and the lowest in Hani at 29.8% (χ2 =15.6, P <0.01); the proportion of vaginal 
fungal infection was the highest in Hani patients at 5.8% (χ2 =15.23, P <0.01); vaginal bacterial infection, mycoplasma/ 
chlamydia infection proportion were the highest in Han ethnicity, 75.8% and 18.8%, respectively, and there was 
statistically significant difference between the two infections in patients of the four ethnic groups (χ2 =260.23, χ2 

=230.43, P <0.01).
The proportion of urinary tract infection, vaginal bacterial infection, mycoplasma/chlamydia infection, AIDS/syphilis, 

endometritis and pelvic infection were higher in the Han case group than in the control group (χ2 =44.72, χ2 =49.29, χ2 

=184.2, χ2 =16.52, χ2 =4.57, χ2 =11.46, P < 0.01). The percentage of viral hepatitis, urinary tract infection, vaginal 
bacterial infection, and HIV/syphilis infection were higher in the Bai case group than in the control group (χ2 =4.68, χ2 

=9.38, χ2 =44.08, χ2 =4.59, P <0.05). The proportion of urinary tract infection and HIV/syphilis infection in the Dai case 
group was higher than that in the control group (χ2 =11.13, χ2 =7.69, P <0.01). The proportion of vaginal fungal infection 
and vaginal trichomonas infection in the Hani case group was higher than that in the control group (χ2 =9.53, χ2 =11.30, 
P <0.05). See Table 5.
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Table 2 Environmental / Behavior Factors of the Four Ethnic Groups [n (%),�x� s]

Variables Han Bai Dai Hani

Case group 
(n=1031)

Control group 
(n=1031)

Case group 
(n=196)

Control group 
(n=196)

Case group 
(n=128)

Control group 
(n=128)

Case group 
(n=121)

Control group 
(n=121)

Smoking
Yes 10 (1.0) 11 (1.1) 2 (1.0) 0 (0.0) 1 (0.8) 0 (0.0) 3 (2.5) 0 (0.0)

No 1021 (99.0) 1020 (98.9) 194 (99.0) 196 (100.0) 127 (99.2) 128 (100.0) 118 (97.5) 121 (100.0)

Passive Smoking
Yes 323 (93.9) 295 (90.8) 25 (55.6) 35 (51.5) 34 (72.3) 44 (77.2) 27 (64.3)## 26 (56.5)

No 21 (6.1) 30 (9.2) 20 (44.4) 33 (48.5) 13 (27.7) 13 (22.8) 15 (35.7) 20 (43.5)
Intensity of passive smoking

light 9 (2.6) 7 (2.2) 7 (15.6) 5 (7.4) 3 (6.4) 9 (15.8) 3 (7.1)## 4 (8.7)

Medium 22 (6.4) 25 (7.7) 6 (13.3) 11 (16.2) 9 (19.1) 17 (29.8) 1 (2.4) 5 (10.9)
Heavy 292 (84.9) 263 (80.9) 12 (26.7) 19 (27.9) 22 (46.8) 18 (31.6) 23 (54.8) 17 (37.0)

Drinking
Yes 4 (0.4) 9 (0.9) 0 (0.0) 1 (0.5) 2 (1.6) 0 (0.0) 4 (3.3) 0 (0.0)
No 1027 (99.6) 1022 (99.1) 196 (100.0) 195 (99.5) 126 (98.4) 128 (100.0) 117 (96.7) 121 (100.0)*

Use of contraception※

Yes 631 (61.2) 839 (81.4) 149 (76.0) 185 (94.4) 83 (64.8) 119 (93.0) 86 (71.1)## 114 (94.2)
No 400 (38.8) 192 (18.6)** 47 (24.0) 11 (5.6)** 45 (35.2) 9 (7.0)** 35 (28.9) 7 (5.8)**

Age of first menstruation 14.13±1.96 14.05±1.68 14.61±2.04 14.08±1.77** 14.32±1.75 14.02±1.85 14.82±1.70## 14.53±1.91

Age of first sexual 
intercourse

21.00±2.46 21.09±2.50 19.44±2.07 20.56±3.78 18.82±1.72 19.83±1.47 19.89±2.32# 20.56±2.83

Age of first marriage 21.90±3.84 22.22±4.37 21.70±3.08 22.35±3.11* 21.06±3.04 22.37±4.67* 21.19±3.68# 21.80±3.32

Age at first pregnancy 21.90±8.52 22.06±6.14 22.32±2.53 22.91±3.76 21.65±3.18 22.57±3.51* 21.52±3.51 21.96±2.85
Age at last pregnancy 25.32±10.73 26.67±9.49** 28.33±5.01 28.61±5.37 27.46±4.52 27.40±4.99 29.56±6.17# 29.13±6.05

Number of pregnancies
≤2 347 (33.7) 429 (41.6) 75 (38.3) 80 (40.8) 48 (37.5) 66 (51.6) 37 (30.6) 37 (30.6)
≥3 684 (66.3) 602 (58.4)** 121 (61.7) 116 (59.2) 80 (62.5) 62 (48.4)* 84 (69.4) 84 (69.4)

Number of deliveries
≤1 333 (32.3) 456 (44.2) 61 (31.1) 71 (36.2) 34 (26.6) 53 (41.4) 44 (36.4) 41 (33.9)
≥2 698 (67.7) 575 (55.8)** 135 (68.9) 125 (63.8) 94 (73.4) 75 (58.6)** 77 (63.6) 80 (66.1)

Number of abortions
≤1 665 (64.5) 689 (66.8) 152 (77.6) 144 (73.5) 92 (71.9) 97 (75.8) 73 (60.3)## 72 (59.5)
≥2 366 (35.5) 342 (33.2) 44 (22.4) 52 (26.5) 36 (28.1) 31 (24.2) 48 (39.7) 49 (40.5)

Family history of tumors
Yes 73 (7.1) 59 (5.7) 10 (5.1) 5 (2.6) 6 (4.7) 3 (2.3) 3 (2.5) 2 (1.7)
No 958 (92.9) 972 (94.3) 186 (94.9) 191 (97.4) 122 (95.3) 125 (97.7) 118 (97.5) 118 (98.3)

Notes: ※Contraceptive measures: mainly refers to the use of condoms and birth control surgery. ##P < 0.01, #P < 0.05, indicating that there were statistically significant differences between the four case groups. **P < 0.01, *P < 0.05, 
indicating that there was statistically significant difference between the case group and the control group in the same ethnic group.
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Analysis of Influencing Factors of Cervical Cancer in Four Ethnic Groups
Those variables tested with P ≤ 0.05 in the bivariate logistic regression analysis were entered into multivariate logistic 
regression analysis. Controlling for the effect of other confounding factors, later age at last pregnancy (OR=0.97, P=0.001) 
and contraception (OR=0.29, P<0.01) were protective factors, while HPV infection (OR=64.77, P< 0.01), urinary tract 
infection (OR=1.62, P= 0.03), vaginal bacterial infection (OR=1.89, P= 0.004), mycoplasma /chlamydia infection (OR=8.94, 
P<0.01), and pelvic infection (OR=5.31, P= 0.001) were risk factors for cervical cancer in Han ethnicity.

For cervical cancer in Bai ethnicity, later age at first marriage (OR=0.80, P= 0.02) and contraception (OR=0.03, 
P<0.001) showed significant association as protective factors, later age at menarche (OR=1.47, P=0.03), HPV infection 
(OR=128.71, P<0.001), vaginal bacterial infection (OR=17.85, P<0.001) were risk factors.

Table 3 HPV Infection in the Four Ethnic Groups[n (%)]

Variables Han Bai Dai Hani

Case 
group 

(n=1031)

Control 
group 

(n=1031)

Case 
group 

(n=196)

Control 
group 

(n=196)

Case 
group 

(n=128)

Control 
group 

(n=128)

Case 
group 

(n=121)

Control 
group 

(n=121)

HPV infection
Yes 912 (88.5) 10 (10.2) 16 (83.2) 28 (14.3) 109 (85.2) 13 (10.2) 101 (83.5) 22 (18.2)

No 119 (11.5) 92 (89.8)** 33 (16.8) 168 (85.7)** 19 (14.8) 115 (89.8)** 20 (16.5) 99 (81.8)**
HPV genotypes

16 287 (57.9) 3 (15.0)** 18 (62.1) 0 (0.0) 10 (62.5) 0 (0.0) 8 (50.0) 0 (0.0)

18 64 (13.0) 3 (15.0) 3 (10.3) 0 (0.0) 1 (6.3) 0 (0.0) 2 (12.5) 0 (0.0)
33 15 (3.0) 0 (0.0) 1 (3.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

39 6 (1.2) 1 (5.0) 0 (0.0) 1 (33.3) 0 (0.0) 0 (0.0) 1 (6.3) 0 (0.0)

51 4 (0.8) 2 (10.0)* 1 (3.5) 0 (0.0) 0 (0.0) 2 (100) 0 (0.0) 0 (0.0)
52 19 (3.9) 3 (15.0)* 2 (6.9) 0 (0.0) 1 (6.3) 0 (0.0) 0 (0.0) 0 (0.0)

56 4 (0.8) 0 (0.0) 1 (3.5) 0 (0.0) 0 (0.0) 0 (0.0) 1 (6.3) 0 (0.0)

58 41 (8.5) 0 (0.0)** 0 (0.0) 1 (33.3) 2 (12.5) 0 (0.0) 2 (12.5) 1 (100)
59 7 (1.4) 0 (0.0) 1 (3.5) 0 (0.0) 1 (6.3) 0 (0.0) 0 (0.0) 0 (0.0)

81 5 (1.0) 5 (25.0) 1 (3.5) 1 (33.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Other 44 (8.9) 3 (15.0) 1 (3.5) 0 (0.0) 1 (6.3) 0 (0.0) 2 (12.5) 0 (0.0)
Totals 496 20 29 3 16 2 16 1

Notes: **P < 0.01, *P < 0.05, indicating that there was statistically significant difference between the case group and the control group in the same ethnic group.

Table 4 Classification of HPV High-Risk Infection and Multiple Infections in Cervical Cancer Patients of Four Ethnic Groups [n (%)]

Ethnicity Typing of high-risk infection Multiple infection situation

High-risk type 
of infection

Low-risk type 
of infection

Single infection 
(1 genotype of 

infection)

Dual infection 
(simultaneous 
infection of 2 
genotypes)

Multiple infections 
(simultaneous 

infection with 3 or 
more genotypes)

Han (n=425) 415 (97.6) 10 (2.4) 364 (85.6) 51 (12.0) 10 (2.4)
Bai (n=25) 25 (100.0) 0 (0.0) 21 (84.0) 4 (16.0) 0 (0.0)

Dai (n=15) 15 (100.0) 0 (0.0) 14 (93.3) 1 (6.7) 0 (0.0)

Hani (n=13) 12 (92.3)## 1 (1.9) 10 (76.9)## 3 (23.1)## 0 (0.0)
Totals (n=478) 467 (97.7) 11 (2.3) 409 (85.6) 59 (12.3) 10 (2.1)

Notes: High-risk infection: infection with 1 or more genotypes of HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68. Multiple infections: refers to simultaneous 
infection with 3 or more HPV genotypes. ##P<0.01.

International Journal of Women’s Health 2024:16                                                                               https://doi.org/10.2147/IJWH.S445471                                                                                                                                                                                                                       

DovePress                                                                                                                         
379

Dovepress                                                                                                                                                            Zhao et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 5 Other Microbial Infections in the Four Ethnic Groups [n (%)]

Variables Han Bai Dai Hani

Case group 
(n=1031)

Control group 
(n=1031)

Case group 
(n=196)

Control group 
(n=196)

Case group 
(n=196)

Control group 
(n=128)

Case group 
(n=128)

Control group 
(n=121)

Viral Hepatitis
Yes 477 (46.3) 466 (45.2) 90 (45.9) 69 (35.2) 62 (48.4) 73 (57.0) 58 (47.9) 65 (54.2)

No 554 (53.7) 565 (54.8) 106 (54.1) 127 (64.8)* 66 (51.6) 55 (43.0) 63 (51.2) 55 (45.8)
Urinary tract infection

Yes 460 (44.6) 313 (30.4) 99 (50.5) 69 (35.2) 48 (37.5) 24 (18.8) 36 (29.8)## 34 (28.3)

No 571 (55.4) 718 (69.6)** 97 (49.5) 127 (64.8)** 80 (62.5) 104 (81.2)** 85 (70.2) 86 (71.7)
Vaginal bacterial 
infection

Yes 781 (75.8) 633 (61.4) 116 (59.2) 51 (26.0) 65 (50.8) 59 (46.1) 6 (5.0)## 2 (1.7)
No 250 (24.2) 398 (38.6)** 80 (40.8) 145 (74.0)** 63 (49.2) 69 (53.9) 115 (95.0) 119 (98.3)

Vaginal fungal infection
Yes 22 (2.1) 55 (5.3) 3 (1.5) 12 (6.1) 9 (7.0) 11 (8.6) 7 (5.8)## 2 (1.7)
No 1004 (97.9) 976 (94.7) 193 (98.5) 184 (93.9) 119 (93.0) 117 (91.4) 114 (94.2) 118 (98.3)*

Trichomonas vaginalis 
infection

Yes 22 (2.1) 11 (1.1) 7 (3.6) 4 (2.0) 0 (0.0) 1 (0.8) 8 (6.6) 0 (0.0)

No 1028 (99.7) 1020 (98.9) 189 (96.4) 192 (98.0) 128 (100.0) 127 (99.2) 113 (93.4) 120 (100.0)**

Mycoplasma/Chlamydia 
infection

Yes 194 (18.8) 10 (1.0) 4 (2.0) 1 (0.5) 2 (1.6) 1 (0.8) 3 (2.5)## 5 (4.2)
No 837 (81.2) 1021 (99.0)** 192 (98.0) 195 (99.5) 126 (98.4) 127 (99.2) 118 (97.5) 115 (95.8)

AIDS/Syphilis
Yes 43 (4.2) 13 (1.3) 7 (3.6) 1 (0.5) 10 (7.8) 1 (0.8) 2 (1.7) 9 (7.5)
No 988 (95.8) 1018 (98.7)** 189 (96.4) 195 (99.5)* 118 (92.2) 127 (99.2)** 119 (98.3) 111 (92.5)

Cervicitis
Yes 65 (6.3) 57 (5.5)(5.50) 9 (4.6) 3 (1.5) 6 (4.7) 4 (3.1) 12 (9.9) 8 (6.7)
No 966 (93.7) 974 (94.5)(94.50) 187 (95.5) 193 (98.5) 122 (95.3) 124 (96.9) 109 (90.1) 112 (93.3)

Endometritis
Yes 22 (2.1) 10 (1.0) 0 (0.0) 0 (0.0) 3 (2.3) 1 (0.8) 0 (0.0) 0 (0.0)
No 1009 (97.9) 1021 (99.0)* 196 (100.0) 196 (100.0) 125 (97.7) 127 (99.2) 121 (100.0) 120 (100.0)

Pelvic infection
Yes 78 (7.6) 42 (4.1) 7 (3.6) 5 (2.6) 7 (5.5) 4 (3.1) 8 (6.6) 5 (4.2)
No 953 (92.4) 989 (95.9)** 189 (96.4) 191 (97.4) 121 (94.5) 124 (96.9) 113 (93.4) 115 (95.8)

Notes: ##P < 0.01, indicating that there were statistically significant differences between the four case groups. **P < 0.01, *P < 0.05, indicating that there was statistically significant difference between the case group and the control group 
in the same ethnic group.
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The number of childbirth ≤1 (OR=0.31, P=0.02) and contraception (OR=0.09, P<0.001) were protective factors, HPV 
infection (OR=71.89, P<0.001) and urinary tract infection (OR=4.07, P= 0.004) showed significant association as risk 
factors for cervical cancer in Dai ethnicity.

For cervical cancer in Hani ethnicity, contraception (OR=0.16, P=0.02) was a protective factor, HPV infection 
(OR=40.67, P<0.01) was a risk factor. see Table 6.

Discussion
Main Findings of the Study
In terms of HPV DNA typing, patients with cervical cancer from four ethnic groups, Han, Bai, Dai, and Hani, were 
predominantly infected with high-risk types of HPV 16, 18, and 58. From the 31 high-risk HPV infections, high-risk 
HPV infection was the main cause of cervical cancer in four ethnic groups, the risk of HPV infection was highest among 
the Bai (OR=128.71), followed by Dai (OR=71.89), Han (OR=64.77), and Hani (OR=40.67).

In this study, it was analyzed that: later age at last pregnancy (OR=0.97) was a protective factor for cervical cancer 
among Han ethnicity; later age at first marriage (OR=0.80) was a protective factor for cervical cancer development 
among Bai; later age at first marriage and later age at first pregnancy may be a protective factor for cervical cancer 
among Dai. In the univariate analysis of this study, the number of pregnancies, deliveries, and abortions were not 
associated with the occurrence of cervical cancer in Bai and Hani; the proportion of pregnancies ≥3 and deliveries ≥2 
were higher in the case groups of Han and Dai than in the control group, which could be considered to be associated with 
cervical cancer, and fewer deliveries would reduce the risk of cervical cancer in Dai (OR=0.31).

In this study, the highest proportion of mycoplasma/chlamydia infection was found in Han ethnicity cervical cancer 
patients, which was a major risk factor of cervical cancer in Han ethnicity (OR=8.94). The proportion of urinary tract 
infection was higher in all four ethnic groups of cervical cancer cases than in the control group, and the difference in 
composition among the three case controls of Han, Bai, and Dai had a difference, which can be considered that there is an 

Table 6 Multifactorial Analysis of Cervical Cancer Development in Four Ethnic Groups

Variables B SE Wald P OR 95% CI

Han
Age at last pregnancy −0.04 0.01 10.19 0.001 0.97 0.94–0.99

Contraceptive −1.23 0.25 23.99 <0.001 0.29 0.18–0.48

HPV infection 4.17 0.33 163.51 <0.001 64.77 34.18–122.76
Urinary tract infection 0.48 0.23 4.60 0.03 1.62 1.04–2.52

Vaginal bacterial infection 0.64 0.22 8.09 0.004 1.89 1.22–2.94

Mycoplasma/Chlamydia infection 2.19 0.60 13.19 <0.001 8.94 2.74–29.16
Pelvic infection 1.67 0.50 11.17 0.001 5.31 1.99–14.12

Bai
Age of first menstruation 0.39 0.17 5.04 0.03 1.47 1.05–2.07

Age of first marriage −0.23 0.10 5.40 0.02 0.80 0.66–0.97

Contraceptive −3.37 0.94 12.92 <0.001 0.03 0.005–0.22
HPV infection 4.86 1.05 21.24 <0.001 128.71 16.31–1015.99

Vaginal bacterial infection 2.88 0.81 12.59 <0.001 17.85 3.63–87.69

Dai
Number of births −1.16 0.50 5.42 0.02 0.31 0.12–0.83

Contraception −2.44 0.59 17.05 <0.001 0.09 0.03–0.28

HPV infection 4.28 0.48 78.16 <0.001 71.89 27.87–185.49
Urinary tract infections 1.40 0.49 8.35 0.004 4.07 1.57–10.53

Hani
Contraception −1.83 0.78 5.58 0.02 0.16 0.04–0.73
HPV infection 3.71 0.75 24.18 <0.001 40.67 9.29–178.08

Abbreviations: B, Coefficient; SE, Standard Error; Wald, Wald Chi-square test; P, p-value; OR, Odds Ratio; 95% CI, 95% Confidence Interval.
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significant association between the occurrence of cervical cancer and urinary tract infection. Upon further multifactorial 
analysis, it can be concluded that urinary tract infection is a risk factor for cervical cancer patients of Han and Dai ethnic 
groups (OR=1.62, OR=4.07).

Multifactorial analysis showed that demographic characteristics and environment/behavior were not included in the 
influencing factors of cervical cancer; among Han, Bai, Dai and Hani ethnic minorities, contraception (OR=0.29, 
OR=0.03, OR=0.09, OR=0.16, P<0.05) was positive factor, HPV infection (OR=64.77, OR=128.71, OR=71.89, 
OR=40.07, P<0.01) was a causative factor of cervical cancer.

Strengths and Limitations
Currently, there are no studies on the risk factors of cervical cancer among the three ethnic minorities and the Han 
Chinese in Yunnan Province. In this study, cervical cancer patients of four ethnic groups in Yunnan Province, namely 
Han, Bai, Dai and Hani, were studied using a 1:1 matched case-control study to conduct an all-encompassing, 
multifactorial and comprehensive study of cervical cancer risk factors in terms of demographic characteristics, 
environmental/behavioral factors, menstruation, marriage, pregnancy and family history of the tumors, HPV infections, 
and infections by other microorganisms. Previous related studies have shown that general demographics such as age, 
occupation, and marital status are strongly associated with the occurrence of cervical cancer;9 however, the above 
factors were not included as influencing factors in the multifactorial in this study, which may be caused by the 
multifactorial analysis that excludes the influence of confounding factors, and may be related to the fact that this study 
was a single-center study with a small sample size, and there were problems of loss of interviews and bias in the 
survey.

Comparison with Existing Literature
A significant association between cervical cancer and reproductive tract infections has been confirmed by numerous 
studies.10 In the study of Huang Jianlan,11 the infection rate of bacteria in cervical cancer patients was concluded to be 
29.27%. In the present study, the bacterial infection rate in cervical cancer patients was higher, up to 75.80% in Han 
patients, and vaginal bacterial infection was a risk factor in Han (OR=1.89) and Bai (OR=17.85) cervical cancer patients. 
Considering that the population in this study were all Yunnan household, with a predominantly rural population, ethnic 
minorities are located in remote mountainous areas, with lagging medical, economic and educational conditions, and with 
poorer nutritional status and resistance, there is a lack of education about gender hygiene, combined with long-term 
menstruation, sexual intercourse and puerperium without good hygienic practices,12 which may be a major causative 
factor of female reproductive tract bacterial infections.

In this study, Mycoplasma/Chlamydia infection was a risk factor for cervical cancer in Han Chinese, and reproductive 
tract infections were not associated with cervical cancer in Dai and Hani ethnic groups in multifactorial analysis, but 
Trichomonas vaginalis infection was correlated with the incidence of cervical cancer in these two ethnic groups in 
unifactorial analysis, so that the influence of reproductive tract infections in Dai and Hani ethnic groups cannot be 
ignored. In previous studies it has also been shown,13,14 that mycoplasma and chlamydia infections are potential factors 
for various diseases such as infertility, ectopic pregnancy, cervicitis, pelvic inflammatory disease and cervical cancer. 
Panatto, Zhu et al showed15,16 that chlamydia infection affects HPV infection status and increases the incidence, leading 
to a cellular immune response of the autoimmune system to HPV, which leads to persistent infection. On the other hand, 
chlamydial infection causes segregation defects on chromosomes, contributing to multipolar differentiation and causing 
chromosomal instability, which in turn develops into tumors.17

Future Directions for Research
HPV persistence is one of the most important factors predicting the risk of the risk of developing recurrent recurrence,18 

and HPV persistence is the main factor influencing the process of carcinogenesis.19 The question of how HPV affects the 
development of cervical cancer and postoperative recurrence will be the focus of further prospective studies. The 
exploration in the direction of the effect of interaction between HPV and other risk factors, such as genital tract 
infections, on the development of cervical cancer, the relationship between multiple infections of different subtypes of 
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HPV and the development of cervical cancer, and the evaluation of the effect of the use of the HPV vaccine in different 
ethnic groups will also continue.

Conclusion
The interaction of multiple factors has led to a high prevalence of cervical cancer among women of four ethnic groups in 
Yunnan Province. The results of this study can guide the relevant authorities in formulating preventive strategies and 
measures for cervical cancer among ethnic minority women in Yunnan Province.
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