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Background: High screening coverage can e�ectively reduce the mortality

in breast and cervical cancer. Further research on extending the coverage of

breast and cervical cancer screening in China is required. This study explored

factors influencing women’s “two-cancer” screening service utilization using

an ecological approach.

Methods: Datawere obtained from theNational Health Services Survey (NHSS)

conducted in 2018 in Jiangsu, China. A total of 3,500women aged 18–64 years

were included in the analysis. Chi-squared test, hierarchical multiple logistic

regression analysis, and binary logistic regression analysis were performed.

Results: In total, 44.1% of the women had been screened for breast cancer

(BC) and 40.9% for cervical cancer (CC). Breast cancer screening (BCS) and

cervical cancer screening (CCS) di�ered significantly in the following common

categories: age, gestational experiences, chronic disease status, body mass

index (BMI), exercise, health checkup, marital status, number of children,

employment, education, family doctors, and health records. In the results of

hierarchical multiple logistic regression analysis, the explanatory power of the

final model was 37.5% and the area under the receiver operating characteristic

curve was 0.812. The results showed that being in the age group of 35–64

years, having gestational experiences, having chronic diseases, exercising,

having a health checkup, being married, having children, and being employed

were statistically significant positive predictors of “two-cancer” screening

adherence. The household size was a barrier. For BCS, obesity was also a

negative factor, and a higher overall self-related health status was a positive

factor. Being married and living in households of three or more families were

not predictors. For CCS, having health records was also positively significant,

while having chronic disease did not influence adherence.

Conclusion: The findings provide an ecological explanation for women’s

BCS and CCS service utilization. Both proximal and distal factors should be

considered to achieve a high coverage rate.
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Introduction

Breast and cervical cancer are common malignancies

worldwide. Breast cancer (BC) ranks first in

incidence among female malignancies in 2020 (1). According

to GLOBOCAN 2018 estimates produced by the International

Agency for Research on Cancer (IARC), cervical cancer

(CC) ranked 4th for both incidence and mortality among

all malignancies (2). The latest data from the National

Cancer Center (NCC) of China showed that the crude and

age-standardized incidence rates (ASIR) and age-standardized

mortality rates (ASMR) of female breast and cervical cancer

were both increased significantly from 2000 to 2016 (3). An

upward trend in annual percentage change in screening for the

“two cancers” was reported for both BC and CC. The ASIR of

BC was 3% and ASMR was 1%. The ASIR of CC was 8.5% and

ASMR was 5.4% (3). According to the report of IARC in 2020,

the ASIR of BC, which ranked 1st among the top 10 cancers with

highest ASIR in China, reached 39.1 per 100,000 worldwide, and

the ASIR of CC, which was 6th on the same ranking, reached

10.7 (4).

Cancer screening, which is a secondary prevention, aims

for early detection, diagnosis, and treatment. For breast and

cervical cancer, early diagnosis and proper treatment can be

life-saving. Mortality can be effectively reduced because of high

coverage of cancer screening, according to the experiences of

developed countries (5, 6) such as the United Kingdom and

the United States (5, 7, 8). Breast cancer screening (BCS)

in the United Kingdom has been nationwide as early as the

1990’s. The coverage rates of cervical cancer screening (CCS)

were 90% in Finland and 80% in Iceland (5). In China, a free

screening program for the “two cancers” for rural women was

launched in 2009 (9). In recent years, rural women’s upper age

limitation for participating in the program has changed from

59 to 64 years (10). The Healthy China Initiative of 2019–2030

showed that the rates of CCS and BCS are projected to reach

80% in 2022 and 90% in 2030 (11). Unfortunately, even with

free screening services and encouragement from community

healthcare institutions, the participation rate is relatively low,

particularly in rural areas. Past research revealed that the

“two-cancer” screening rate was 42.7% in Wenling, Zhejiang

(12). The findings of a multistage stratified sample method in the

eastern, central, and western areas of China indicated that the

BSC rate in rural and urban populations was 65.6% (13). Even

though the rate is gradually increasing, there could be further

efforts to achieve high coverage. Therefore, to improve the

status of screening service utilization, a study on what influences

women’s screening willingness is desired.

A previous study indicated that there are two reasons for

differences in medical service utilization behavior. One reason

is differences in health conditions, and the other is differences

in medical services accessibility in different areas, groups, and

systems (14). A previous study also showed that screening

service utilization behavior is affected by multiple factors related

to physical and social environments such as age, income,

education, screening service delivery, perception of disease risk,

and physician’s recommendation (15). In this study, we will

explore factors influencing women’s “two-cancer” screening

service utilization in China using an ecological approach that

includes proximal and distal factors. The results may explain

determinants of demand-side factors and supply-side factors

based on women’s perspectives.

Materials and methods

Data and sampling

Data were drawn from the 6th National Health Services

Survey (NHSS) collected by the National Health and Family

Planning Commission (NHFPC) of China in 2018. The data

used were from the province of Jiangsu. Using a multistage

stratified random sampling technique, first, six districts or

counties in six cities were sampled: Gusu in Suzhou, Jinhu in

Huaian, Pizhou in Xuzhou, Wujin in Changzhou, Xishan in

Wuxi, and Yangzhong in Zhenjiang. Then, 61 villages or resident

committees were drawn from the six districts or counties.

Finally, 3,660 households were selected from the village or

resident committees. A total of 11,550 people were included.

Given the purpose of this study, 3,500 women who were between

18 and 64 years of age and whose answers for screening, family

numbers, etc., were complete were enrolled.

Dependent and independent variables

The ecological perspective serves to direct attention to both

behavior and its individual and environmental determinants,

i.e., views of Urie Bronfenbrenner (16, 17). According to

Bronfenbrenner, environmental influences on behavior are

divided into the micro-, meso-, exo-, and macrosystem levels

of influence. Health ecology, proposed by Collins (18), is

derived from ecological theory. This is the application of

ecology in the field of health. It emphasizes that an individual’s

health is the result of the interaction and interdependence of

individual factors, health services, and both material and social

environmental factors. These factors also restrict each other and

affect the health of individuals and groups through multilevel

interactions. According to the application of the Health Ecology

Model (HEM) (Figure 1) in the health service use field (14), the

determinants of health service utilization include personal traits,

behavior characteristics, interpersonal network, work and life,

and social policies enabling resources: (1) personal traits, the

core level, refer to innate factors and predisposing characteristics

of a disease, such as age, and sex; (2) behavior characteristics,
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FIGURE 1

Ecological perspective on “two-cancer” screening.

TABLE 1 Hierarchical model of predictor variables in the study.

Independent variables Dependent variables

Level 1: Level 2: Level 3: Level 4: Level 5:

Personal traits Behavior

characteristics

Interpersonal

network

Work and life Social policies

enabling resources

Age Health behaviors Marital status Income Family doctors To be screened or

not

Gestational

experiences

HRQoL Number of children Employment Health records

Chronic disease

status

Household size Education Health insurance

BMI Distance from the

nearest hospital

BMI, body mass index; HRQoL, health-related quality of life.

the 2nd level, refer to psychological factors, behavior, and

lifestyle, etc.; (3) interpersonal network, the 3rd level, refers

to interpersonal interaction such as individual, family, and

community; (4) work and life, the 4th level, refer to public

health services and socioeconomic status such as occupation,

income, and education; (5) social policies enabling resources,

the 5th level, refers to insurance, etc. The first four levels

are proximal factors, and the fifth level is considered a distal

factor. For women’s “two-cancer” screening, these levels are

comprehensive and could explain the determinants of demand-

side and supply-side factors based on women’s perspectives

(Figure 1). Combined with the measurement of the NHSS and

HEM, the following dimensions (Table 1) were considered based

on the existing literature.

Predictor variables

The predictor variables were hierarchized into five levels.

They were analyzed categorically.

Level 1: Personal traits

The personal trait indices in this study included age,

gestational experiences, chronic disease status, and body mass
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index (BMI). We calculated the prevalence of screening among

two age categories according to free screening age (10) and

women’s average age of marriage reported in the marriage data

in Jiangsu in 2017: (1) 18–34 and (2) 35–64 years. Gestational

experiences were reported in three standard categories: 0, 1,

or above. We assessed the presence of any chronic disease,

which was defined as “with” or “without.” BMI consisted of

the following four categories according to the Guidelines for

Prevention and Control of Overweight and Obesity in Chinese

Adults developed by the National Health Commission of the

People’s Republic of China in 2006 (19): (1) underweight: <

18.5 kg/m2, (2) normal weight: 18.5–23.9 kg/m2, (3) overweight:

24.0–27.9 kg/m2, and (4) obese: ≥ 28 kg/m2.

Level 2: Behavior characteristics

Behavior characteristics were based on indicators that reflect

actual health. Therefore, women’s health behaviors and health-

related quality of life (HRQoL) were adopted. History of

smoking and alcohol consumption (in the last 12 months),

health checkups (in the last 12 months), and exercise status

were used to estimate health behaviors. They were all defined as

“yes” or “no.” The European Quality of Life-5 Dimensions (EQ-

5D) was used to estimate HRQoL including the health profile

presented by the descriptive system and the overall self-rated

health status presented by the EQ-5D visual analog scale (EQ

VAS). Response scores on the health profile on the scale ranged

from 1 (no problem) to 3 (extreme problems). Index value was

calculated according to the time trade-off value set developed in

China in 2018 (20). It was assessed as below or above the average.

Scores on overall self-rated health status were categorized into

three groups according to the level of application in the previous

study of BCS and CCS (21): low (0–79), medium (80–91), or

high (92–100).

Level 3: Interpersonal network

Marital status, number of children, and household size were

all included in the interpersonal network. Marital status was

reported in two standard categories: single or married. Number

of children was grouped as 1 or 0. Household size was grouped

as 1, 2, 3 or above.

Level 4: Work and life

Income, employment, education, and distance from the

nearest hospital were used as indicators of work and life.

Income was categorized according to median annual per capita

household income. Employment status was reported in four

standard categories: (1) unemployed or out of work, (2)

retired, (3) employed, and (4) in-school student. Education was

categorized into four groups: (1) primary school or below, (2)

junior or senior high school, (3) technical school, and (4) college

or above. Distance from the nearest hospital was grouped as

either “< 1 km” or “1 ≥ km.”

Level 5: Social policies enabling resources

Family doctors, health records, and insurance

status were used to estimate social policies enabling

resources. Family doctors and health record statuses were

reported in three standard categories: “I don’t know this

service,” “yes,” or “no.” Insurance status was defined as

“insured” or “uninsured.”

Outcome variables

First, the screening utilization of “two cancers” in the last 12

months was the outcome variable that was dichotomized into

non-attendance in both BCS and CCS, and attendance in either

one or both of them. Second, BCS attendance or not and CCS

attendance or not were separately considered in order to deeply

explore more specific and clearer information regarding BCS

and CCS.

Statistical analysis

A data analysis was performed using IBM SPSS

Statistics version 24.0. Descriptive statistics were used

on each independent variable, which was expressed in

absolute value or percentage, to determine the distribution.

Chi-squared tests were conducted on the following two

groups: those who had attended BCS and those who

had attended CCS in the last 12 months. A hierarchical

multiple logistic regression analysis was conducted to evaluate

determinants affecting non-attendance in both BCS and

CCS, and attendance in either one or both of them in the

last 12 months. Five hierarchical levels were used in this

study. The independent variables were entered with the

simultaneous forced entry method in the regression model by

Block 1 (personal traits), Block 2 (behavior characteristics),

Block 3 (interpersonal network), Block 4 (work and life),

and Block 5 (social policies enabling resources). A binary

logistic regression analysis was conducted to explore the

potential association of the five characteristics as predictor

variables and BCS attendance and CCS attendance or

not as outcome variables. The standardized regression

coefficient β, adjusted coefficient of determination (adjusted

R2), and area under the receiver operating characteristic

curve were observed. The results were expressed as odds

ratio (OR) and respective 95% confidence intervals (CI).

Differences were considered statistically significant at

a two-sided p < 0.05. All variables integrated into the

regression analysis had no missing data, so a complete case

analysis was conducted.
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Results

Characteristics of respondents

Of the 3,500 respondents, 175 (5%) were screened for BC

only, 63 (1.8%) for CC only, and 1,369 (39.1%) for both BC and

CC. The remaining 1,893 (54.1%) women underwent neither

BCS nor CCS. The descriptive statistics for all the independent

variables of the 3,500 respondents are presented in Table 2.

The women’s mean age was 44.66 years [standard deviation

(SD) = 12.317], and 74.2% were 35–64 years of age. Of all the

participants, only 8.2% had no gestation. The proportion of

respondents without chronic diseases was 72.4%. Majority of the

participants (59.9%) were of normal weight.

For behavior characteristics, most had no smoking (99.3%)

or alcohol intake (94.2%) history. In total, 49.2% of the women

never exercised or exercised less than once weekly, and 46.9% of

them did not present for a routine health checkup in the last 12

months. In terms of HRQoL, the mean of EQ-5D index score

was 0.9865, and 80.2% of the women scored above the average.

The overall self-rated health status of more than half (59.7%) of

the respondents was medium.

The majority of women (89.8%) were married. In addition,

97.7% of the respondents had one or more children. Only

3.1% of them lived alone. The proportion of women living in

households with three families or more accounted for 83.5%.

The median annual per capita household income was

20,000 yuan, and 44.6% of the women had more than that.

Of the 3,500 respondents, 2,409 were classified as employed

and accounted for the largest proportion (68.8%), followed by

being unemployed or out of work (17.1%), retired (12.2%), and

students (1.9%). The number of women (45.1%) who had an

educational level of junior high school or senior high school

was the largest. The proportion of women whose residence was

<1 km from the nearest hospital was 48.7%.

About 62.9% and 53% of the respondents reported that they

did not know of family doctors and health records, respectively.

Only 15.5% of the women had family doctors and 36.5% had

health records. Almost all the respondents (98.8%) were insured.

Group di�erences in the di�erent
attendance groups

Table 2 also presents differences between the different

attendance groups according to the five variables. The BCS

and CCS statuses of the women in each category are shown in

Table 2. The chi-squared test results showed that going for a

BCS significantly differed in all dimensions of level 1; history of

alcohol (p < 0.05), exercise (p < 0.001), and health checkup (p

< 0.001) of level 2; marital status (p < 0.001) and number of

children (p < 0.001) of level 3; income (p < 0.05), employment

(p < 0.001), and education (p < 0.001) of level 4; family doctors

(p < 0.001), health records (p< 0.001), and insurance status (p

< 0.05) of level 5. For attendance in CCS, there were significant

differences in the same dimensions as BCS except for history of

alcohol (p > 0.05), income (p > 0.05), and insurance status (p >

0.05).

Determinants a�ecting attendance in
“two-cancer” screening

To identify which factors influenced the screening of

women’s “two cancers”, a hierarchical multiple logistic

regression analysis was performed (Table 3). The variable for

personal traits was entered into Model 1. Even though age 35–64

years and gestational experiences were found to have significant

associations with attendance in screening of the “two cancers”

and this model could significantly predict women’s attendance

(p < 0.001), the explanatory power of 8.8% was not satisfactory.

Variables for personal traits and behavior characteristics were

entered into Model 2. In Model 2, besides age 35–64 years

and gestational experiences, women who exercised every week,

went for a health checkup in the last 12 months, and with a

high level of overall self-rated health status were more likely

to undergo screening for the “two cancers.” The explanatory

power of this model increased to 36% (p < 0.001) compared

to Model 1. Based on the significant variables in Model 2, the

newly entered variables in Model 3, including marital status

(married vs. single), number of children (1 or above vs. 0),

and household size (2 vs. 0), were all significantly related to

women’s screening attendance, and had an explanatory power

of 36.6% (p < 0.001). In Model 4, having chronic diseases

and living in households of three or more families changed

from not being significantly associated with screening to being

predictive factors. Additionally, being employed, the newly

entered variable, was also significantly associated with the

outcomes. However, high overall self-rated health status was

not significant. The explanatory power of this model increased

to 37.4% (p < 0.001). In addition to the above dimensions

with significant differences in Model 4, no variables were newly

significant in Model 5; however, the R2 (37.5%) value of the

final model still increased slightly (p < 0.001).The Hosmer-

Lemeshow (H-L) test showed a good model degree of fit (p

= 0.203). The area under the receiver operating characteristic

curve was 0.812. In other words, with the entry of proximal

factors and the addition of distal factors, the explanatory power

increased and the model was gradually stabilized.

Factors associated with BCS and CCS

To explore more specific and clearer information regarding

BCS and CCS, a binary logistic regression analysis was

conducted. The factors associated with BCS and CCS are shown
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TABLE 2 Distribution of variables of participants and group di�erences in the di�erent attendance groups.

Variables N (%) BCS CCS

No (n/%) Yes (n/%) χ2 No (n/%) Yes (n/%) χ2

Personal traits

Age 18–34 903 (25.8) 676 (74.9) 227 (25.1) 177.749*** 712 (78.8) 191 (21.2) 196.613***

35–64 2,597 (74.2) 1,280 (49.3) 1,317 (50.7) 1,356 (52.2) 1,241 (47.8)

Gestational experiences 0 287 (8.2) 255 (88.9) 32 (11.1) 137.842*** 266 (92.7) 21 (7.3) 146.606***

1 991 (28.3) 522 (52.7) 469 (47.3) 566 (57.1) 425 (42.9)

2 or above 2,222 (63.5) 1,179 (53.1) 1,043 (46.9) 1,236 (55.6) 986 (44.4)

Chronic disease status Without 2,535 (72.4) 1,480 (58.4) 1,055 (41.6) 23.251** 1,552 (61.2) 983 (38.8) 17.371***

With 965 (27.6) 476 (49.3) 489 (50.7) 516 (53.3) 449 (46.5)

BMI Normal weight 2,096 (59.9) 1,188 (56.7) 908(43.3) 15.830** 1,269 (60.5) 827 (39.5) 12.263**

Underweight 220 (6.3) 142 (64.5) 78 (35.5) 143 (65.0) 77 (35.0)

Overweight 964 (27.5) 496 (51.5) 468 (48.5) 529 (54.9) 435 (45.1)

Obese 220 (6.3) 130 (59.1) 90 ( 40.9) 127 (57.7) 93 (42.3)

behavior characteristics

Health behaviors History of smoking Yes 24 (0.7) 15 (62.5) 9 (37.5) 0.429 15 (62.5) 9 (37.5) 0.117

No 3,476 (99.3) 1,941 (55.8) 1,535 (44.2) 2,053 (59.1) 1,423 (40.9)

History of alcohol Yes 202 (5.8) 99 (49.0) 103 (56.3) 4.111* 110 (54.5) 92 (45.5) 1.901

No 3,298 (94.2) 1,857 (56.3) 1,441 (43.7) 1,958 (59.4) 1,340 (40.6)

The status of exercise No 1,721 (49.2) 1,085 (63.0) 636 (37.0) 70.388*** 1,126 (65.4) 595 (34.6) 56.322***

Yes 1,779 (50.8) 871 (49.0) 908 (51.0) 942 (53.0) 837 (47.0)

Health checkup No 1,643 (46.9) 1,334 (81.2) 309 (18.8) 804.457*** 1,353 (82.3) 290 (17.7) 693.253***

Yes 1,857 (53.1) 622 (33.5) 1,235 (66.5) 715 (38.5) 1,142 (61.5)

HRQoL Health profile Low 692 (19.8) 380 (54.9) 312 (45.1) 0.331 391 (56.5) 301 (43.5) 2.380

High 2,808 (80.2) 1,576 (56.1) 1,232 (43.9) 1,677 (59.7) 1,131 (40.3)

Overall self-rated health

status

Low 800 (22.9) 463 (57.9) 337 (42.1) 2.158 476 (59.5) 324 (40.5) 2.643

Medium 2,088 (59.7) 1,147 (54.9) 941 (45.1) 1,214 (58.1) 874 (41.9)

High 612 (17.5) 346 (56.5) 266 (43.5) 378 (61.8) 234 (38.2)

Interpersonal network

Marital status Single 358 (10.2) 278 (77.7) 80 (22.3) 76.648*** 294 (82.4) 64 (17.9) 87.548***

(Continued)
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TABLE 2 Continued

Variables N (%) BCS CCS

No (n/%) Yes (n/%) χ2 No (n/%) Yes (n/%) χ2

Married 3,142 (89.8) 1,678 (53.4) 1,464 (46.6) 1,774 (56.5) 1,368 (43.5)

Number of children 0 80 (2.3) 71 (88.8) 9 (11.3) 35.867*** 75 (93.8) 5 (6.3) 40.695***

1 or above 3,420 (97.7) 1,885 (55.1) 1,535 (44.9) 1,993 (58.3) 1,427 (41.7)

Household size 1 110 (3.1) 54 (49.1) 56 (50.9) 2.946 58 (52.7) 52 (47.3) 2.388

2 467 (13.3) 253 (54.2) 214 (45.8) 270 (57.8) 197 ( 42.2)

3 or above 2,923 (83.5) 1,649 (56.4) 1,274 (43.6) 1,740 (59.5) 1,183 (40.5)

Work and life

Income Low 1,938 (55.4) 1,118 (57.7) 820 (42.3) 5.724* 1,169 (60.3) 769 (39.7) 2.736

High 1,562 (44.6) 838 (53.6) 724 (46.4) 899 (57.6) 663 (42.4)

Employment Unemployed or out of work 598 (17.1) 391 (65.4) 207 (34.6) 84.484*** 404 (67.6) 194 (32.4) 78.140***

Retired 427 (12.2) 195 (45.7) 232 (54.3) 212 (49.6) 215 (50.4)

Employed 2,409 (68.8) 1,307 (54.3) 1,102 (45.7) 1,387 (57.6) 1,022 (42.4)

In-school student 66 (1.9) 63 (95.5) 3 (4.5) 65 (98.5) 1 (1.5)

Education Primary school or below 992 (28.3) 568 (57.3) 424 (42.7) 18.699*** 579 (58.4) 413 (41.6) 26.685***

Junior high school/ senior

high school

1,580 (45.1) 824 (52.2) 756 (47.8) 877 (55.5) 703 (44.5)

Technical school 200 (5.7) 122 (61.0) 78 (39.0) 131 (65.5) 69 (34.5)

College or above 728 (20.8) 442 (60.7) 286 (39.3) 481 (66.1) 247 (33.9)

Distance from the nearest hospital <1 km 1,704 (48.7) 956 (56.1) 748 (43.9) 0.064 1,009 (59.2) 695 (40.8) 0.022

≥1 km 1,796 ( 51.3) 1,000 (55.7) 796 (44.3) 1,059 (59.0) 737 (41.0)

social policies enabling resources

Family doctors Don’t know 2,202 (62.9) 1,300 (59.0) 902 (41.0) 27.386*** 1,362 (61.9) 840 (38.1) 26.521***

Yes 541 (15.5) 257 (47.5) 284 (52.5) 270 (49.9) 271 (50.1)

No 757 (21.6) 399 (52.7) 358 (47.3) 436 (57.6) 321 (42.4)

Health records Don’t know 1,854 (53.0) 1,131 (61.0) 723 (39.0) 49.069*** 1,197 (64.6) 657 (35.4) 65.804***

Yes 1,276 (36.5) 617 (48.4) 659 (51.6) 641 (50.2) 635 (49.8)

No 370 (10.6) 208 (56.2) 162 (43.8) 230 (62.2) 140 (37.8)

Insurance status Uninsured 41 (1.2) 30 (73.2) 11 (26.8) 5.028* 30 (73.2) 11 (26.8) 3.405

Insured 3,459 (98.8) 1,926 (55.7) 1,533 (44.3) 2,038 (58.9) 1,421 (41.1)

*p < 0.05, **p < 0.01, ***p < 0.001. BMI, body mass index; HRQoL, health-related quality of life.
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TABLE 3 Hierarchical multiple logistics regression analysis of factors that were related to “two-cancer” screening.

Variables Model 1 Model 2 Model 3 Model 4 Model 5

β OR(95%CI) β OR(95%CI) β OR(95%CI) β OR(95%CI) β OR(95%CI)

Personal traits

Age 35–64 0.76 2.13

(1.76–2.57)***

0.79 2.20

(1.77–2.74)***

0.76 2.13

(1.71–2.66)***

0.82 2.26

(1.76–2.91)***

0.81 2.24

(1.74–2.88)***

Gestational

experiences

1 1.46 4.30

(2.92–6.34) ***

1.73 5.66

(3.73–8.60)***

1.36 2.90

(2.42–6.31)***

1.28 3.61

(2.21–5.90)***

1.28 3.60

(2.20–5.89)***

2 or above 1.34 3.82

(2.60–5.61)***

1.70 5.49

(3.62–8.31)***

1.31 3.71

(2.30–5.99)***

1.26 3.52

(2.15-5.75)***

1.25 3.50

(2.14–5.73)***

Chronic disease

status

With 0.11 1.11

(0.95–1.30)

0.12 1.13

(0.93–1.38)

0.12 1.23

(0.92–1.38)

0.21 1.23

(1.003–1.50)*

0.21 1.23

(1.01–1.51)*

BMI Underweight 0.17 1.18

(0.87–1.61)

0.20 1.22

(0.86–1.73)

0.20 1.22

(0.86–1.73)

0.23 1.26

(0.89–1.79)

0.23 1.26

(0.89–1.79)

Overweight 0.07 1.07

(0.91–1.25)

0.01 1.01

(0.84–1.21)

−0.002 0.998

(0.83–1.20)

0.02 1.02

(0.85–1.22)

0.02 1.02

(0.85–1.23)

Obese −0.24 0.78

(0.60–1.04)

−0.30 0.74

(0.53–1.03)

−0.30 0.74

(0.53–1.03)

−0.28 0.76

(0.54–1.06)

−0.29 0.75

(0.54–1.05)

Behavior

characteristics

Health behaviors History of smoking No 0.54 1.71

(0.66–4.43)

0.49 1.63

(0.63–4.23)

0.47 1.60

(0.60–4.25)

0.50 1.64

(0.62–4.35)

History of alcohol No −0.25 0.78

(0.55–1.09)

−0.25 0.78

(0.56–1.10)

−0.23 0.79

(0.56–1.11)

−0.24 0.79

(0.56–1.11)

The status of

exercise

Yes 0.45 1.57

(1.34–1.84)***

0.46 1.58

(1.34–1.85)***

0.48 1.61

(1.37–1.91)***

0.47 1.60

(1.36–1.89)***

Health checkup Yes 2.11 8.27

(7.03–9.72)***

2.13 8.37

(7.12–9.85)***

2.12 8.34

(7.07–9.83)***

2.12 8.33

(7.04–9.85)***

HRQoL Health profile High −0.04 0.96

(0.77–1.19)

−0.06 0.94

(0.75–1.17)

−0.12 0.89

(0.71–1.11)

−0.12 0.89

(0.71–1.11)

Overall self-rated

health status

Medium 0.17 1.19

(0.96–1.47)

0.16 1.17

(0.95–1.45)

0.11 1.12

(0.91–1.39)

0.11 1.11

(0.90–1.38)

(Continued)
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TABLE 3 Continued

Variables Model 1 Model 2 Model 3 Model 4 Model 5

β OR(95%CI) β OR(95%CI) β OR(95%CI) β OR(95%CI) β OR(95%CI)

High 0.32 1.38

(1.04–1.82) *

0.29 1.33

(1.01–1.77)*

0.27 1.31

(0.99–1.74)

0.27 1.31

(0.99–1.74)

Interpersonal

network

Marital status Married 0.48 1.62

(1.13–2.34)**

0.42 1.52

(1.05–2.20)*

0.41 1.51

(1.04–2.18)*

Number of children 1 or above 1.15 3.14

(1.50–6.60)**

1.17 3.22

(1.52–6.80)**

1.17 3.23

(1.53–6.84)**

Household size 2 −0.57 0.57

(0.34–0.94)*

−0.56 0.57

(0.35–0.95)*

−0.55 0.58

(0.34–0.96)*

3 or above −0.46 0.63

(0.40–1.01)

−0.49 0.62

(0.38–0.99)*

−0.48 0.62

(0.38–0.999)*

Work and life

Income High 0.004 1.00

(0.84–1.20)

0.01 1.01

(0.85–1.21)

Employment Retired 0.10 1.11

(0.81–1.51)

0.09 1.10

(0.81–1.50)

Employed 0.48 1.62

(1.29–2.03)***

0.49 1.64

(1.30–2.05)***

In-school student −0.90 0.41

(0.11–1.51)

−0.93 0.40(0.11–

1.47)

Education Junior high school/

senior high school

0.12 1.13

(0.92–1.39)

0.11 1.12

(0.91–1.37)

Technical school −0.11 0.90

(0.61–1.33)

−0.12 0.88

(0.60–1.31)

College or above 0.18 1.19

(0.87–1.63)

0.15 1.16

(0.85–1.59)

Distance from the

nearest hospital

≥1 km −0.02 0.98

(0.83–1.14)

−0.02 0.98

(0.84–1.15)

(Continued)
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TABLE 3 Continued

Variables Model 1 Model 2 Model 3 Model 4 Model 5

β OR(95%CI) β OR(95%CI) β OR(95%CI) β OR(95%CI) β OR(95%CI)

Social policies

enabling resources

Family doctors Yes −0.06 0.94

(0.73–1.21)

No 0.04 1.04

(0.82–1.32)

Health records Yes 0.12 1.13

(0.92–1.39)

No 0.15 1.16

(0.85–1.60)

Insurance status Insured −0.39 0.68

(0.31–1.47)

-2 Log likelihood 4,589.267 3,731.028 3,709.682 3,679.150 3,675.080

χ2 239.367 1,097.606 1,118.952 1,149.484 1,153.554

Sig 0.000 0.000 0.000 0.000 0.000

Nagelkerke R2 0.088 0.360 0.366 0.374 0.375

*p < 0.05, **p < 0.01, ***p < 0.001. BMI, body mass index; HRQoL, health-related quality of life.
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in Table 4. Age 35–64, having gestational experiences, exercising,

going for a health checkup, having children, and being employed

were the common positive factors for both women’s BCS and

CCS. In addition, women who had a chronic disease and those

who had a high level of overall self-rated health status were

more likely to undergo BCS. Women who were married and

had health records had a higher likelihood of undergoing CCS.

However, household size was a barrier not only for women’s BCS

utilization but also for CCS. Obese women were also less likely to

be screened for BCS. The Hosmer-Lemeshow (H-L) test showed

a good degree of fit for BCS (p = 0.427) and CCS (p = 0.147).

The area under the receiver operating characteristic curve was

0.816 and 0.807 for BCS and CCS, respectively.

Discussion

Recently, an increasing number of young women have been

discovered to have developed BC and CC. Cancer screening

is an effective secondary prevention strategy that plays an

important role in women’s health. Since the implementation

of the policy on free screening in 2009, screening rates have

increased. However, there is still a gap according to the Healthy

China Initiative of 2019–2030. This is the first study based on an

ecological perspective to explore the determination of women’s

“two cancers” screening utilization using hierarchical multiple

logistic regression analysis.

The results of this study indicated that the rates of BCS

(44.1%) and CCS (40.9%) in all ages were both relatively low.

Only 50.7% and 47.8% of women who were eligible for free

screening attended BCS and CCS, respectively. These are far

from the 2022–2030 targets (11). Thus, increasing women’s

enthusiasm for screening is desired. The findings of hierarchical

multiple logistic regression analysis showed that the latter model

was interpreted more strongly than the former model, from

Model 1 to 5, for the screening attendance of “two cancers”.

The binary logistic regression analysis showed the enabling

factors and risk factors for BCS and CCS utilization. The view

that screening is determined by multiple factors related to the

physical and social environments (15) was verified once again.

Thus, it is necessary to consider both proximal and distal factors.

Social resources should match with women’s screening needs.

There were differences between the age groups. Age 35–64

years was positively associated with screening attendance

compared with age 18–34 years. In recent years, the rural

women’s upper age limitation of participating in the screening

program for the “two cancers” was increased from 59 to 64 years

(10). The boost may have been given by the policy. In China,

the women with 45–55 years of age are at high risk for BC

(22). This may make women more alert for screening. Because

the incidence age of women’s “two cancers” is gradually getting

younger, it may be useful to continue to expand the program

for a free screening. Women’s gestational experiences were also

significantly related to BCS and CCS, which is consistent with a

previous study in the Midwestern United States (23). Women

who have not been pregnant more easily miss the screening

because of the erroneous view that they are at a lower risk of

cervical cancer. It was not shocking that the BCS and CCS non-

attendance rates of the women who did not have a gestational

experience were up to 88.9% and 92.7%. Therefore, advocacy

and education regarding reasons for the diseases should be

strengthened, especially for these women. A previous study

showed that women with at least one chronic health condition

were more likely to be screened (24). Our study also showed that

women with chronic diseases such as hypertension, diabetes,

and any other chronic diseases diagnosed by a doctor were

significantly screened, especially by BCS. This may be explained

by more communication with the doctor for health prevention

when they visit the doctor. Some studies have shown that the

number of visits to a doctor is positively related to attendance

in mammography screening (25, 26). Doctors and other health

staff members should strengthen their guidance of screening.

Obesity is a recognized risk factor for the development of breast

cancer, and obese women are at increased risk of cervical cancer.

There are inconsistent results regarding the relationship between

BMI and screening in women. A previous study has shown that

underweight, overweight, and obese women were more likely

to delay breast examination and Pap smear testing compared to

women with normal weight (27). Charkhchi et al., however, did

not find a significant relationship between obesity and BCS or

CCS rates (28). Our findings showed that obesity was a barrier

to BCS, which is consistent with a study in China (29), but

was not significantly related to CCS. These results indicate that

obese womenmay lack risk awareness regarding the relationship

between obesity and BCS or CCS. Thus, it is necessary to provide

risk education to women with obesity.

A previous study reported that physical exercise increased

clinical breast examination and mammography by 0.21 times

and 0.13 times, respectively (30). Our results also showed

that weekly exercise was positively associated with screening

attendance. Health attitudes may be the reason for participating

in screening (31). Jin et al. (32) indicated that women who

underwent regular medical checkups were more likely to be

screened. Our findings also showed these results. In addition

to health attitudes (31) and communication with healthcare

staff (32), a possible reason is that the project for “two-cancer”

screening may be included in some health checkups. Thus,

it is important to promote women’s attitudes. It is key to

mobilizing women to participate in health checkups. At the same

time, a communication mechanism between medical workers

and women needs to be established. Surprisingly, history of

smoking and alcohol consumption were not significantly related

to screening attendance in this study. The data on the effect

of smoking and alcohol consumption on screening were also

contradictory in a previous study. Some studies reported a

positive association between absence of alcohol and smoking
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TABLE 4 Binary logistic regression analysis of factors associated with BCS and CCS.

Variables BCS CCS

β OR(95%CI) β OR(95%CI)

Personal traits

Age 35–64 0.92 2.50 (1.93–3.23)*** 0.94 2.55 (1.97–3.29)***

Gestational experiences 1 1.36 3.89 (2.34–6.49)*** 1.41 4.08 (2.33–7.15)***

2 or above 1.31 3.70 (2.22–6.18)*** 1.41 4.09 (2.34–7.17)***

Chronic disease status With 0.23 1.26 (1.03–1.55)* 0.02 1.02 (0.83–1.25)

BMI Underweight 0.10 1.10 (0.77–1.58) 0.33 1.39 (0.97–1.98)

Overweight 0.01 1.01 (0.84–1.22) 0.04 1.04 (0.87–1.25)

Obese −0.37 0.69 (0.49–0.97)* −0.09 0.92 (0.66–1.28)

Behavior characteristics

Health behaviors History of smoking No 0.35 1.42 (0.54–3.78) 0.22 1.25 (0.48–3.28)

History of alcohol No −0.25 0.78 (0.55–1.10) −0.12 0.89 (0.63–1.25)

The status of exercise Yes 0.46 1.58 (1.34–1.87)*** 0.44 1.55 (1.31–1.83)***

Health checkup Yes 2.16 8.65 (7.29–10.25)*** 2.01 7.42 (6.30–8.86)***

HRQoL Health profile High −0.06 0.95(0.76–1.18) −0.14 0.87 (0.70–1.09)

Overall self-rated health status Medium 0.19 1.21 (0.97–1.50) 0.12 1.13 (0.91–1.39)

High 0.32 1.38 (1.04–1.83)* 0.12 1.13 (0.85–1.50)

Interpersonal network

Marital status Married 0.33 1.39 (0.95–2.02) 0.59 1.64 (1.12–2.40)*

Number of children 1 or above 1.17 3.21 (1.48–6.97)** 1.60 4.95 (1.87–13.13)**

Household size 2 −0.52 0.59 (0.36–0.99)* −0.64 0.53 (0.32–0.88)*

3 or above −0.46 0.63 (0.39–1.02) −0.57 0.57 (0.35–0.92)*

Work and life

Income High −0.05 0.96 (0.80–1.15) −0.02 0.98 (0.82–1.17)

Employment Retired 0.24 1.28 (0.93–1.74) 0.23 1.25 (0.92–1.71)

Employed 0.56 1.75 (1.39–2.20)*** 0.54 1.71 (1.36–2.15)***

In-school

student

−0.70 0.50 (0.13–1.86) −1.46 0.23 (0.03–1.95)

(Continued)
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TABLE 4 Continued

Variables BCS CCS

β OR(95%CI) β OR(95%CI)

Education Junior high

school/ senior

high school

0.13 1.14 (0.93–1.40) 0.05 1.05 (0.85–1.28)

Technical

school

−0.11 0.90 (0.60–1.34) −0.25 0.78 (0.53–1.16)

College or

above

0.21 1.23 (0.89–1.69) 0.02 1.02 (0.75–1.40)

Distance from the

nearest hospital

≥1 km −0.02 0.98 (0.84–1.15) −0.03 0.97 (0.83–1.14)

Social policies enabling

resources

Family doctors Yes −0.02 0.99 (0.76–1.27) −0.07 0.93 (0.72–1.20)

No 0.05 1.05 (0.83–1.34) −0.08 0.92 (0.73–1.17)

Health records Yes 0.09 1.10 (0.89–1.35) 0.26 1.30 (1.06–1.59)*

No 0.09 1.09 (0.80–1.50) 0.06 1.06 (0.77–1.45)

Insurance status Insured −0.39 0.68 (0.31–1.50) −0.47 0.63 (0.28–1.40)

-2 Log likelihood 3,621.523 3,647.894

χ2 1,181.897 1,087.922

Sig 0.000 0.000

Nagelkerke R2 0.384 0.360

*p < 0.05, **p < 0.01, ***p < 0.001. BCS, breast cancer screening; CCS, cervical cancer screening; BMI, body mass index; HRQoL, health-related quality of life.
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and screening (31, 33), while others revealed that individuals

who did not drink or smoke were less likely to be screened

(34). In addition, some authors have not found any associations

(35, 36). The results of this study also revealed that having a high

level of health profile was not significantly related to screening

attendance, which is not consistent with a study in Korea (37).

We deduced the possible explanation that women with a higher

health profile were more likely to ignore their health problems

than others. Therefore, it is necessary to improve healthcare

awareness. However, women with a high overall self-rated health

status were more likely to be screened for BC. This means that

women may pay more attention to BC than CC. The data also

reported that the proportion of participants in BCS was 5.3%

higher than that in CCS for women who had higher scores.

Marital status and family are important components of the

interpersonal network. The results showed that being married

was significantly associated with screening, especially for CCS.

In addition, having children was significantly associated with

screening attendance. Leinonen’s study also showed that being

unmarried and having no children predicted non-adherence

to CCS (38). Sex life is an important factor affecting the

development of CC. In addition, Ogunwale (39) reported that

perceptions of support from male partners played an important

role in women’s CCS. This may explain why married women are

more likely to be screened for CC. A previous study revealed that

higher levels of social support networks led to a more positive

attitude toward preventive healthcare (40). Kristiansen (41)

showed that women living in households of two to four persons

were less likely to not undergo mammography screening.

However, in this study, larger household size was a barrier to

women’s BCS and CCS. The screening rates of all the women

did not reach 50%, which indicated that support from family was

weak and that the role of the family was not fully functional.

Therefore, knowledge, risk education, and screening-related

advocacy may not only be enhanced for women but may also

be emphasized for family members. If possible, connectedness

to the neighborhood or society should be established.

The findings showed that women who were employed had

a higher likelihood of participation in screening than those

who were unemployed or out of work. Charkhchi’s study also

revealed that being employed significantly increased breast

screening adherence (28). The reasons for this result may be

that women with work have more access to information and

knowledge of screening through communication with colleagues

(42), and have more opportunities for physical examinations

organized by the unit (43) than women who were unemployed

or out of work. Those who were retired faced a situation similar

to that of unemployed women. Students may have more access

to information, but there is no significant association between

in-school students and screening attendance. Thus, on one hand,

more publicity channels should be expanded. However, the

screening awareness among school students should be improved

through health education. This study revealed that there were

group differences in women’s educational level, but that this

was not related to the uptake of screening, which is consistent

with Charkhchi’s (28) study. Higher incomewas not significantly

related to screening attendance, which is similar to the study of

Yan (44). For both high-income and low-income women, there

was a higher rate of participants choosing non-attendance in this

study. There were no significant differences in distance from the

nearest hospital. Additionally, it was not significantly associated

with screening attendance. A similar result was reported in You’s

study (45).

Having family doctors and health records was not

significantly associated with screening for the “two cancers.”

Fortunately, women with health records are more likely

to be screened for CC. However, these women’s BCS

and CCS non-attendance rates both nearly reached 50%.

These results indicate that family doctors and health staff

do not currently play a role in increasing adherence to

screening recommendations. A previous study also showed

that lack of physicians’ recommendations was one of the

barriers identified and was caused by lack of knowledge

and awareness of screening benefits (46). Therefore, to

improve the attitude of family doctors and health staff,

their knowledge popularization and education about

screening should be strengthened. Being insured was not

significantly related to screening attendance. Over 50%

of the insured women did not undergo BCS or CCS.

We speculate that this may be related to income. In

total, 55.4 % of the women had lower income. The cost

of screening cannot be reimbursed through insurance.

Low-income women may not be willing to pay extra for

screening even if they are insured. Thus, insurance was not

a screening predictor. Previous studies have reported similar

results (43).

Limitation

The results are meaningful for promoting the screening

of the two cancers. However, this study has some limitations.

First, the samples were all from Jiangsu province, so there

may be limitations to the nationwide generalization of the

conclusions. Second, marital status, children, and families were

included in the interpersonal network, which was not sufficient

to some extent. Interpersonal interactions in the society or

the community are also important. Thus, support from the

society or the community may be added in the future. Third,

the three Level 5 variables in the hierarchical multiple logistic

regression analysis, which were drawn from the NHSS, were

not significantly associated. It is possible that more variables

regarding social policies should be measured in further studies.
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Conclusion

This study provides an ecological explanation for why

women undergo or choose to abstain from BCS and CCS.

As the five variables are entered into the regression model

with the simultaneous forced entry method, the explanatory

power of the model is increased. Both proximal and distal

factors should be considered. The findings are of great

significance in improving women’s “two-cancer” screening

service utilization.
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