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Introduction: Cervical cancer is still one of the cancers threatening the health of Chinese women with high morbidity and mortality. However, the participation rate of cervical cancer screening (CCS) among women is low due to various reasons, so it is crucial to understand the factors that influence women's willingness to be screened for cervical cancer. This study's goal was to understand the intention of cervical cancer screening in Chinese women using the theory of planned behavior (TPB).

Methods: An online questionnaire was administered to 286 women using a cross-sectional design. The questionnaire was created using the theory of planned behavior and included demographic characteristics as well as the basic structure of TPB.

Results: Descriptive, correlation, and multiple linear regression models were performed to identify factors associated with cervical cancer screening behavior. 286 respondents completed the survey (95.3%). The mean scores for behavioral attitude, subjective norm and perceived behavioral control (PBC) were 32.50 (SD = 3.30), 22.59 (SD = 2.80) and 29.57 (SD = 3.37). From the regression analysis, behavioral attitude (B = 0.110, p = 0.001), subjective norm (B = 0.234, p = 0.000) and perceived behavioral control (B = 0.171, p = 0.000) were statistically significant in terms of intention.

Discussion: This study provided a reference for improving the intention of cervical cancer screening in women.
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1. Introduction

Cervical cancer is one of the most common cancers with a high mortality rate (1). In 2020, cervical cancer caused approximately 604,127 new cases and 341,831 deaths (2). The majority of new cervical cancer cases occurred in developing countries (3). As the world's largest developing country and a country with a large population, China has the largest burden of cervical cancer (4). According to a study conducted by Mei et al. (5), there were about 110,000 new cases of cervical cancer and about 60,000 deaths each year in China, which seriously threatened women's health. In recent years, cervical cancer survival rates have improved as a result of widespread screening and HPV vaccination (6, 7). However, due to China's vast territory, uneven economic development, insufficient medical resources, and lack of sufficient public awareness (8), cervical cancer screening (CCS) is very difficult.

showed that only one in five adult women in China said they had ever been screened (9). Past studies found that women's age, marital status, education level, income level, and medical insurance (10–13) all affected CCS rates. Many women were not fully aware of the dangers of cervical cancer to themselves and their families and believed that the risk of cervical cancer was very low without any obvious symptoms and signs, so they didn't need to attend CCS. A lack of information and awareness on CCS (14, 15) was an important reason why women did not participate in screening.

The theory of Planned Behavior (16) (TPB) is a theory that predicts and understands particular behaviors in a particular context (Figure 1). Its essence is a social cognitive theory of decision-making processes, considered an effective theoretical framework for behavioral guidance. This theory (17) holds that behavioral intention determines behavior, and behavioral intention is controlled by behavioral attitude, subjective norm, and perceived behavior. At the same time, perceived behavioral control (PBC) can also directly affect behavior. In general, the more positive a person's attitude toward a certain behavior, the more positive the subjective norm, the more positive the PBC, and the stronger her personal behavior awareness.


[image: Figure 1]
FIGURE 1
 The theory of planned behavior (TPB) model.


A large number of studies (18–20) proved that TPB can successfully predict health behaviors, and found that TPB can effectively predict CCS (21–23). There was limited evidence of women's intentions and their predictors of CCS. Therefore, the purpose of this study was to investigate the psychological factors related to CCS intentions among Chinese women and to understand women's CCS intentions and motivations which could help to improve the CCS rate. We hypothesized the applicability of planned behavior theory (TPB) in explaining the role of Chinese women in promoting cervical cancer screening.



2. Materials and methods


2.1. Research design

This study conducted a cross-sectional study among communities in Wuxi City from March 1st to 30th, 2022. Affected by COVID-19, the questionnaire was distributed online.



2.2. Participants
 
2.2.1. Inclusion criteria

1. Female aged 21–59; 2. Conscious and able to communicate effectively; 3. Volunteer and commit to completing the questionnaire.



2.2.2. Exclusion criteria

1. Women diagnosed with cervical cancer; 2. Unable to communicate effectively and complete the questionnaire.




2.3. Sampling techniques and sample size estimation

The sampling method adopted convenience sampling and calculated the sample quantity according to the international scale formulation principle (24). One item in the scale corresponded to 5–10 samples. This scale contained 23 items and four variables, Considering the inefficiency of 10%-20% samples, and 10%-20% of sample inefficiency was considered. The sample size was calculated as follows:

Entries corresponded to sample size: (23 + 4) × 5 = 135 (23 + 4) × 10 = 270

Invalid quantity: 135 × 0.1 = 13.5 135 × 0.2 = 27 270 × 0.1 = 27 270 × 0.2 = 54

Sample size ranged: (135 + 13.5) = 148.5 (135 + 27) = 162 (270 + 13.5) = 283.5 (270 + 27) = 297

Therefore, the sample size ranged from 149 to 297, and the sample size finally selected for this survey was 300.



2.4. Data collection

Due to the impact of COVID-19, participants were recruited online in Wuxi City. Introduction and guidance were provided to each participant before filling in the questionnaire, The questionnaire was anonymous and collected in the online software “Questionnaire Star.”

To ascertain the intentions of Chinese women about CCS, this questionnaire was developed based on a literature review and expert panel recommendations. And semi-structured interviews were conducted with 20 female participants recruited from health facilities that were not part of the actual study. To investigate the study population's salient beliefs about the expected outcomes of utilizing CCS services, the perceived impact of social norms, and personal autonomy to seek services. Participants were invited to present their views on the benefits of using CCS services, who they believed would promote or dissuade them to use CCS services, and what hindered or facilitated their use of CCS services. In addition, the cultural relevance and linguistic intelligibility of items in the structured questionnaire were explored through pre-tests conducted before data collection.

The questionnaire was divided into two sections. The first part was the characteristics of the participants, including age, place of residence, marital status, occupation, monthly income, education level, medical insurance, and family history of cancer and cervical disease. The second part included four dimensions of the TPB structure to measure CCS willingness. Answers ranged from “strongly agree” to “strongly disagree.”



2.5. Ethical considerations

Jiangnan University's Medical Ethics Committee approved this study (No: JNU20220901IRB03). All investigators provided oral consent. The Ethics Committee of the Jiangnan University School of Medicine approved and waived the need for a written informed consent signature, because this study was in the form of a questionnaire survey, the risk to the subjects was less than the minimum risk, and the exemption of written signature of informed consent would not adversely affect the rights and health of the subjects. All methods were carried out in accordance with relevant guidelines and regulations.



2.6. Pilot study

A pilot study was conducted with 20 participants. The layout of the questionnaire was improved based on participant comments.

In “Behavior attitude,” “I feel that having regular cervical cancer screenings gives me peace of mind about my health” was changed to “I believe regular cervical cancer screening can provide me with peace of mind about my health.”

In addition, “I think cervical cancer screening can help reduce the death rate of women” was modified to “I think cervical cancer screening can help reduce mortality.”

In “Subjective norm,” “I am willing to listen to the advice of people around me to get cervical cancer screening” was adjusted to “I would like to take advice from someone close to me for cervical cancer screening.”

In “Perceived behavioral control,” “If cancer is found, I choose not to know” was changed to “I choose not to know if cancer is detected.”

In “Behavioral intention,” “After knowing the relevant information, I am willing to undergo cervical cancer screening” was modified to “I'm willing to have a cervical cancer screening now that I have learned the necessary details.”



2.7. Statistical analysis

All data analyses were conducted using Statistical Package for Social Science version 26 (SPSS 26.0) (25). Descriptive statistics were used to describe demographic and components of the planned behavior model of the sample. Univariate analysis was performed by calculating relative frequencies, means, and standard deviations.

As a bivariate analysis, the relationship between the theoretical constructs of intention and planned behavior was examined using Pearson's correlation analysis. Multiple linear regression models were applied to identify independent factors related to the intention to use CCS services. P < 0.05 was considered statistically significant.

Reliability referred to the stability and consistency of the results measured by the questionnaire. Internal consistency of the subscales and the entire instrument was assessed by Cronbach's alpha coefficient and split-half reliability. Generally, Cronbach's alpha coefficient of 0.70 or above was considered acceptable, and 0.80 or more was recommended.




3. Results


3.1. Sociodemographic characteristics

A total of 300 participants responded to the questionnaire, excluding low-quality questionnaires with repeated responses, and the final sample included 286 participants. The mean age was 31.62 (±8.27) years, most people (85.7%) lived in cities, and 66.4% were married. Of the participants, 8% were workers, 16.4% were technicians, 7.7% were service workers, and the rest accounted for 67.8%. 127 people (44.4%) had a monthly income of < 3,000-yuan, 3,000–5,000 yuan accounted for 24.1%, and 112 people (39.1%) had a monthly income of more than 5,000 yuan. More than half of the participants (82.2%) had an associate degree, 86.7% had health insurance, the majority (86.7%) had no family history of cancer, and 95.8% had no history of cervical disease. Table 1 displayed demographic information about the participants.


TABLE 1 Sociodemographic characteristics of participants in Wuxi, China 2022 (n = 286).
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3.2. Measurement of TPB structure

The construction of the TPB was assessed through four items and was assessed using the Likert five-scale scale. According to the measurement results, in terms of behavior attitude, 72.7% of the respondents said that it was crucial to learn about CCS, 56.3% of the respondents said that they would regret if they missed or failed to engage in CCS, and 68.9% of respondents believed that CCS for all eligible women should be conducted. In terms of subjective norms, 61.2% of the respondents said that they were more willing to get screened for cervical cancer on the advice of someone close to them, and 65.7% of the respondents believed that it was important to follow the doctor's advice to do CCS. In terms of PBC, 50.3% of the respondents believed that CCS was entirely up to them, and 55.2% of the respondents indicated that they would do CCS even if they were healthy. In terms of behavioral intentions, 53.8% of the respondents indicated that they would have regular CCS. The statistical table of cervical cancer screening based on TPB in Chinese women's intentions was shown in Table 2.


TABLE 2 Cervical cancer screening based on TPB in Chinese women's intentions (n = 286).
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3.3. Average score for TPB structures

The mean score of TPB structures was calculated using descriptive statistics. The mean scores for direct attitude, subjective norm, and PBC were 32.5 (SD = 3.3), 22.6 (SD = 2.8), and 29.6 (SD = 3.4), respectively. The mean score for the intention was 13.5 (SD = 1.8). The descriptive statistical table of the components of the planned behavior model of Chinese women was shown in Table 3.


TABLE 3 Descriptive statistics of the components of the Chinese women's planned behavior model.
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3.4. Correlation analysis results
 
3.4.1. Relationships between intention, sociodemographic factors, and measures of TPB structure

All necessary bivariate analyses were performed to explore associations between dependent and independent variables. Sociodemographic variables included age, place of residence, marital status, occupation, monthly income, educational level, medical insurance, family history of cancer, and history of cervical disease. The findings demonstrated that there was no discernible relationship between occupation and educational attainment and CCS intention. Variables that became important factors were age, place of residence, marital status, income, medical insurance, family history of cancer, and history of cervical disease.

The link between the elements of the TPB structural model and women's readiness to screen for cervical cancer was investigated using a Pearson correlation analysis. The results of the study showed that the various structures of the TPB structure were positively correlated with the CCS intention. Table 4 showed the correlation between TPB model and intention.


TABLE 4 Correlation between Pearson's TPB model and female intentions (n = 286).
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3.5. Regression and collinearity analysis results

To predict behavior intentions for CCS use, a simple linear regression analysis was conducted using all TPB constructs and variables that were significant in the bivariate analysis. Attitudes, subjective norms, and PBC of CCS were included in a multivariate linear analysis. Standardized regression coefficient subjective norm was found to be the best factor (B = 0.234, p < 0.01) followed by PBC (B = 0.171, p < 0.01). These showed that women who believed significant others would support their use of CCS services were 23.4% more likely to use CCS than their peers, holding other things constant. A 17.1% increase in positive unit-changed intentions for perceived control of environmental facilitators' beliefs about using CCS services. Similarly, a unit-positive shift in women's perceptions of the benefits of using CCS services would boost someone's intention to utilize them by 11% if all other variables remained constant. In this study, it was discovered that attitude was the least component connected with the intention to utilize CCS. (B = 0.110, p < 0.01). Table 5 showed the independent factors related to the behavioral intention of cervical cancer screening.


TABLE 5 Independent factors associated with behavioral intentions of cervical cancer screening in Wuxi, China 2022.
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3.6. Reliability

Cronbach's alpha reliability and split-half reliability of the whole questionnaire were 0.912 and 0.894, and the coefficients of each subscale ranged from 0.903 to 0.931, showing a certain internal consistency.




4. Discussion

The study found that more than half of the respondents (53.8%) said they would have regular CCS. Variables that became important factors were age, place of residence, marital status, income, medical insurance, family history of cancer, and history of cervical disease. Knowing and accessing the information on cervical cancer prevention was well known to be critical, and lack of awareness was shown to be one of the major barriers to CCS (26). The majority of respondents (72.7%) said it was critical to obtain information on CCS. Previous research suggested that knowledge may positively influence attitudes and thus affect individuals' intentions to screen. Health professionals were the most common source of information, and the survey found that 65.7% of respondents in this study said that doctor's advice was important, suggesting the importance of doctor-patient communication in improving screening compliance. A study indicated that health education efforts for Unmarried women should be targeted (27).

As mentioned by Ajzen, the intention to engage in behavior was influenced by the attitude, subjective norm, and PBC and varied based on the behavior, the population being studied, the setting, and the time of the investigation. This study showed that women's willingness to use CCS was primarily influenced by subjective norms, followed by PBC of CCS, with attitude identified as the least important predictive construct of planned behavior theory. However, one study found that (28) PBC was the strongest predictor of intention, followed by subjective norm to be screened for cervical cancer. This may be due to differences in the context of the studies.

Subjective norm was the strongest intention-related factor, consistent with a previous study (29). This meant that women who were more strongly supportive of their significant other wanting them to be screened for cervical cancer expressed a stronger willingness. According to the data (30), family support, particularly from female relatives, was an important facilitator of screening and treatment. According to the report, women prioritized their family's health over their own, and some women had fatalistic beliefs about cancer. Younger women often sought advice from older female relatives, so efforts should be made to focus on women of all ages. 64.7% of respondents indicated that partner support was important, so it was important for interveners to ensure that women felt supported by significant others and increase their confidence to overcome difficulties, thereby improving the intention to be screened for cervical cancer.

In this study, the least important and positively correlated factor with the willingness to undergo CCS was attitude. This was consistent with previously conducted research (31). This study provided support for a theory-based cancer screening program. This study well-applied concepts from the theory of planned behavior to identify predictors of behavioral intentions in women with cervical cancer. Cervical cancer is a preventable and controllable disease, and effectively targeted programs must be developed to encourage women to undergo CCS, thereby reducing cervical cancer-related health problems.



5. Limitations

This study did not consider other variables such as cervical cancer knowledge and screening results for cervical cancer in the past as indicators of future behavior, because there was no national screening program for urban areas, the survey results in Wuxi may not be representative of screening for the national female population. This study evaluated and analyzed the influencing factors of female cervical cancer screening in Wuxi from four aspects of the theory of planned behavior, which can provide a reference for the future development of planned and targeted measures to improve the screening rate.



6. Conclusions

From this study, it can be seen that the predictors of female CCS behavioral intention are attitude, subjective norm, and PBC. Therefore, strategies and actions should be needed to improve women's attitudes and sense of control toward CCS among women and the influencers around them, thereby increasing women's willingness to be screened for cervical cancer.
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If T have a cervical cancer screening, my boyfriend/ husband will be 185 (64.7) 79 (27.6) 22(7.7) 0 0
supportive.

My family believe I should be screened for cervical cancer. 161 (56.3) 91 (31.8) 33(11.5) 1(0.3) 0

My friends encourage me to get screened for cervical cancer. 166 (58.0) 86 (30.1) 32(11.2) 2(07) 0

T would like to take advice from someone close to me for cervical 175 (61.2) 89 (31.1) 20 (7.0) 1(0.3) 1(0.3)
cancer screening.

I believe that the guidance from my doctor is crucial for my cervical 188 (65.7) 86 (30.1) 8(2.8) 4(1.4) 0

cancer screening.

T am willing to accept the arrangement of community/company for 180 (62.9) 89 (31.1) 14 (4.9) 3(1.0) 0
cervical cancer screening.

Perceived behavioral control Strongly agree Agree Neutral Disagree Strongly disagree
I believe the decision to have cervical cancer screening is entirely up 144 (50.3) 97 (33.9) 37.(12.9) 6(2.1) 2(0.3)

to me.

1 will be embarrassed to get screened for cervical cancer. 29 (10.1) 45 (15.7) 59 (20.6) 101 (35.3) 52(18.2)

I'd prefer to be screened by a woman doctor. 162 (56.6) 101 (35.3) 20 (7.0) 2(0.7) 1(0.3)

I'm going to get checked for cervical cancer even if I'm healthy. 158 (55.2) 91 (31.8) 33 (11.5) 4(1.4) 0

T will still have the cervical cancer screening even though it may be 134 (46.9) 105(36.7) | 41(14.3) 5(1.7) 1(03)
uncomfortable.

I will participate in cervical cancer screening if it can be more 193 (67.5) 81(28.3) 9(3.1) 2(07) 1(0.3)
convenient.

I choose not to know if cancer is detected. 15(5.2) 11(3.8) 35(12.2) 89 (31.1) 136 (47.6)
Behavioral intention Strongly agree Agree Neutral Disagree Strongly disagree
I'm willing to have a cervical cancer screening now that I have learned 171(59.8) 93 (32.5) 20(7.0) 1(0.3) 1(0.3)

the necessary details.

If possible, in the future, I would be open to getting screened for 181(63.3) 94 (32.9) 7(2.4) 2(0.7) 2(07)
cervical cancer.

1 will definitely have regular cervical cancer screening. 154 (53.8) 90 (31.5) 41 (14.3) 1(0.3) 0
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