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Purpose: Cervical cancer screening has been consistently shown to be effective in reducing 

the incidence rate and mortality from cervical cancer. However, cervical screening attendance 

rates are still far from satisfactory in many countries. Strategies, health promotion and education 

programs need to be developed with clear evidence of the causes and factors relating to the 

low attendance rate. The study aims to assess the prediction of cervical screening attendance 

rate by Chinese women’s knowledge about cervical cancer and cervical screening as well as 

their perception of health.

Patients and methods: A survey with self-reported questionnaires was conducted on 385 

Chinese women recruited from a community clinic in Hong Kong. Participants were Chinese 

women, Hong Kong residents, aged 18–65 years, able to read Chinese or English, and were 

not pregnant.

Results: Women aged 37 years or less, with at least tertiary education, who perceived having 

control over their own health and had better knowledge on risk factors, were more likely to 

attend cervical cancer screening. Many participants had adequate general knowledge but were 

unable to identify correct answers on the risk factors.

Conclusion: Health promotion efforts need to focus on increasing women’s knowledge on 

risk factors and enhancing their perceived health control by providing more information on 

the link between screening and early detection with lower incidence rates and mortality from 

cervical cancer.

Keywords: cervical screening attendance, cervical cancer, health perception and knowledge, 

perceived health control, Chinese

Cervical cancer is the second most common cancer among women, with about 500,000 

new cases and 250,000 deaths each year worldwide.1 The progression of lesions to 

 invasive cancer is slow and most lesions are asymptomatic but can be detected by 

cervical screening.2 Early detection of cervical cancer can lead to a good prognosis 

resulting in a decrease in the mortality and health care costs; if left untreated, the 

individual suffers and there are significant adverse effects on the families and the 

community.3

Cervical screening attendance is likely to be affected by knowledge of cervical Pap 

smear screening, the risk factors of cervical cancer, and health perception. Although 

these factors have been widely studied among North American patients, very limited 

studies are reported among Asian and particularly Chinese. It is not known whether 

these factors contribute to the low cervical screening rates in many other countries. 

This study probes the link between cervical screening rate against Chinese women’s 
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knowledge about cervical cancer and cervical screening as 

well as their perception of health.

Several countries in North America and Europe have 

successfully achieved high screening rates and significant 

reductions of 20%–60% in cervical cancer mortality with 

population-wide screening.4 However, studies showed that 

the cervical screening rate was low in many other popula-

tions.5,6 Studies suggested that unscreened women were at 

high risk of cervical cancer and thus researchers continued 

to investigate different reasons for non-screening.7,8

In Hong Kong, the estimated percentage of women who 

have been screened for cervical cancer was 44% in 1998 and 

was increased to 60% after the Department of Health launched 

a territory-wide cervical cancer screening program in 2004.9 

Cervical cancer was the seventh most common cancer in 

females in Hong Kong in 2007 with a crude incidence rate 

of 11 per 100,000 female population. The age-standardized 

incidence rates in 2000 were higher than those reported in 

the European Union, England, United States, Canada, and 

 Australia, and age-standardized mortality ranked second 

 highest next to the European Union among these countries.10

Research suggests that intrinsic factors influence women’s 

cervical screening rates and this has been reported consistently 

among different populations including Caucasian, Asian, and 

Latino-American women.8,11,12 Intrinsic factors included 

women’s knowledge, beliefs, and attitudes towards cervi-

cal screening and cancer.13 Women who received regular 

checkups and had lower perceived barriers were more likely 

to have cervical screening.5

Other studies have reported a relationship between cervical 

screening and demographic variables. People in younger age 

groups and with higher education levels were found to have 

greater awareness of cervical screening.14 Women’s choice of 

not attending cervical cancer screening was complex;8 more 

specific information is needed about what kind of knowledge 

and what specific health perception determines screening, 

taking into account the significant demographic factors.

The Department of Health in Hong Kong launched a 

 territory-wide cervical screening program in early 2004.15 

Since then, the screening rate among women in Hong Kong 

has been closely monitored through the Behavioral Risk Factor 

Surveillance System every 6 to 12 months. The target popula-

tion for cervical screening is women aged 25–64 years who 

are sexually active or women aged younger than 25 years who 

have an increased risk profile. For women aged 65 years or 

more, screening may be discontinued if 3 recent consecutive 

smears taken within 10 years are normal. The aim of the 

program is to achieve 60% screening rate within 3 years after 

launch and increase to 80% or more in the longer term, which 

is in line with international models. However, the statistics in 

April 2008 showed only 62.6% of women aged 25 to 64 have 

taken cervical smear within 3 years, which was only a modest 

increase compared to the 59.2% in October 2004.

This study was designed based on the Theory of Reasoned 

Action (TRA) and the Health Belief Model (HBM).16,17 

TRA postulates that personal perception may influence 

the screening rate. An individual’s belief will lead to their 

actual behavior. When people believe their lives and health 

are under their control, they are more likely to participate 

in health-promoting activities. HBM proposes that the 

 perception of the severity of illness, susceptibility to illness 

and its consequences are the factors that predict the likelihood 

of a person taking recommended preventive health action.

This study investigated the knowledge of cervical cancer 

and risk factors as well as the perception of health control. 

The study provides quantitative evidence on the association of 

knowledge of screening, health perception and cervical screen-

ing after controlling for demographic variables. The results 

of this study provide valuable insights for strengthening the 

strategic health promotion effort to increase screening rates.

Material and methods
Design and sample
This study used a cross-sectional design. Participants were 

Chinese women with a Hong Kong Permanent Identity Card 

who were:

• aged 18–65 years;

• able to read Chinese or English;

• not pregnant.

The study was approved by the Institutional Review 

Board of The University of Hong Kong.

A total of 379 women were recruited in a private medical 

center in Hong Kong. All patients who came to the medical 

center for medical appointments were approached. Eligible 

participants were invited to participate and the purpose of 

the study was explained. Those who consented to take part were 

given a set of questionnaires to be completed while waiting 

to see the doctors, and these completed questionnaires were 

returned to the researcher directly. The researcher was available 

to answer any questions for the participants throughout.

Measures
A validated scale was used to assess women’s health 

 perception, knowledge about cervical screening and the 

risk factors of cervical cancer. The original questionnaire 

was developed by Seow and associates in Singapore.18 The 
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scale was translated into Chinese and used in studies in Hong 

Kong.13,19,20 Minor modifications were made from a telephone 

survey to a self-administered questionnaire for this study.

The questionnaire consisted of the following sections:

a. health perception and health behavior;

b. general knowledge on cervical screening, cervical cancer 

and the risk factors;

c. socio-demographic characteristics.

Section A consisted of 11 questions including how the 

respondents perceived their own health, perceived control 

over health, their concerns about family/relatives’ health and 

the influence of family/relatives’ health.

Section B consisted of 9 items to test the participants on 

their general knowledge of cervical screening and cervical 

cancer, and 9 items on the risk factors. Participants rated 

“agreed”, “not agreed”, “don’t know”. Cronbach’s alphas 

were 0.62, 0.60 and 0.63 for general knowledge, knowledge 

on risk factors and total knowledge scales, respectively.

Section C consisted of demographics data including age, 

education level, monthly household income, marital status, 

number of children, and regular sources of health care.

Data analysis
Pearson’s correlation was examined for the relationships 

between cervical screening and age, education, income, 

knowledge, and health perception.

The χ2 test was used to examine the relationships between 

screening and non-parametric variables.

Differences between screening and non-screening for 

knowledge were demonstrated by independent t-test.

Logistic regression was used to indicate health perception, 

knowledge, and risk of cervical cancer as well as demographic 

factors associated with cervical cancer screening. Factors 

included in the logistic model were age, education, income, 

perceived health, perceived controlled over health, concerns 

about family/relatives’ health, and health behaviors influenced 

by their health, general knowledge on cervical screening and 

cancer, and knowledge on risk factors. The Hosmer and Lem-

eshow χ2 test of goodness-of-fit was used to test the overall 

fit of the logistic model.

All statistical analyses were performed using SPSS® ver-

sion 14.0 with 95% level of significance.

Results
Participants characteristics
A total of 420 women were approached and assessed for 

eligibility. 385 were eligible and agreed to participate giv-

ing a response rate of 92% and 35 found to be ineligible 

and/or unwilling to participate. Six participants did not return 

the questionnaire and hence were excluded. Data from the 

remaining 379 participants were available for analysis.

The median age of the study participants was in the age 

group 28–37 years. More than half of the participants (n = 194, 

51.2%) were educated to tertiary or higher level, almost half 

of them (n = 183, 48.3%) had received secondary education 

and only 2 (0.5%) had received no formal education.

54.4% (n = 206) of the participants were married and 

41.4% (n = 157) were single.

Sixty-nine (18.2%) of the participants had never attended 

 screening and 33 (8.7%) said that they never thought of hav-

ing such a test.

Table 1 shows the frequencies of health perception on self 

and families, age and education, and their correlations with 

cervical screening. Cervical screening was not correlated with 

age but significantly correlated with education and income.

General knowledge and knowledge  
on risk factors
Screening was also significantly correlated with knowledge 

on cervical screening, cervical cancer and risk factors 

(Table 1). The mean total knowledge score was higher for 

screening than non-screening (t = 6.47, P  0.001).

Table 2 shows the numbers and percentages of correct 

and “don’t know” answers to each item on general knowledge 

and knowledge of risk factors. Total knowledge included 

general knowledge and knowledge of risk factors. Only 

about one-fifth of the women (19.3%) received a full score 

on general knowledge and only 0.3% had a full score on the 

risk factors. High percentages of women reported they did 

not know whether some items were risk factors (17.9% to 

41.2% for 5 out of the 9 risk factors).

Health perception
More than half of the participants (66.2%) considered them-

selves healthy and only 5.5% reported themselves as not healthy. 

Less than one-third of the participants (28.5%) believed that 

they did not have control of their health. Very high percentages 

(95.3%) were concerned about family or relatives’ health and 

half of the participants reported that their health behaviors were 

influenced by family or relatives’ health. Cervical screening 

was significantly correlated with health perception except when 

influenced by family/relatives’ health (Table 1).

Factors predict screening rate
Table 3 shows odds ratios of the predictors on cervical screening 

with logistic regression. Hosmer and Lemeshow goodness-of-fit 
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test indicated a good fit of the logistic model (χ2 = 4.734, df = 8, 

P = 0.786). Nagelkertke’s R2 was 0.608 which was an index of 

approximation to R2 from OLS regression.

The significant factors identified were age, education, 

control over their own health, and knowledge on risk factors, 

after controlling for all other factors in the model. Younger 

participants (37 years), had attained tertiary education, 

perceived having control over their own health, and had 

better knowledge of risk factors were more likely to attend 

cervical screening.

Discussion
This study reports the determinants of cervical screening 

among demographic variables, knowledge on cervical 

 screening and cancer and health perception.

In this study, females aged 37 years or younger were 

more likely to attend cervical screening. However, statistics 

in Hong Kong showed that the average age-specific incidence 

rate of cervical cancer increased sharply after 55 years of 

age with a peak at aged 65 over the period of 2003 to 2007, 

and the cervical cancer was the eighth most common cause 

of registered death in females in 2007.9 More active health 

promotion and education efforts should target females 

approaching 40 years and older.

The 3 questions most often answered correctly in the 

general knowledge section were:

• it has to be done routinely to be effective;

• screening was still needed even if they had not had sex for 

years;

• getting old was not a reason to not attend cervical 

 screening.

However, many participants thought that once women 

reach menopause, cervical screening was not needed. These 

apparent contradicting findings showed that participants 

Table 2 Number and percentage of correct and “don’t know” answers to general knowledge questions on cervical screening and risk 
factors of cervical cancer (N = 379 participants)

Questions Correct answera No of correct  
answers (%)

No of “don’t know”  
answers (%)

Knowledge of cervical screening and cancer
1. I’m too old to need cervical screening Disagree 376 (99.2) 0 (0)
2.  Cervical screening can detect abnormal cell  

changes in the cervix, they become cancerous
Agree 232 (61.2) 0 (0)

3.  Cervical screening is not necessary  
once women have reached menopause

Disagree 205 (54.1) 18 (4.7)

4.  Healthy women need to have  
regular cervical screening

Agree 353 (93.1) 14 (3.7)

5.  Should have cervical screening  
soon after the first experience of  
sexual intercourse

Agree 284 (74.9) 32 (8.4)

6.  If I hadn’t had sex for ages,  
I wouldn’t need cervical screening

Disagree 365 (96.3) 11 (2.9)

7.  Once cervical screening is  
normal, there is no need to  
go for more Pap smears

Disagree 362 (95.5) 9 (2.4)

8.  Cervical cancer can be cured  
if detected early

Agree 335 (88.4) 30 (7.9)

9.  Only had one sexual partner,  
so no need to have cervical screening

Disagree 349 (92.1) 16 (4.2)

Risk factors for cervical cancer
1. Having many different sexual partners Agree 308 (81.3) 10 (2.6)
2. Post-menopause Disagree 215 (56.7) 74 (19.5)
3. Sexually transmitted disease Agree 284 (74.9) 68 (17.9)
4. Smoking Agree 183 (48.3) 88 (23.2)
5. Having sex at early age Agree 309 (81.5) 33 (8.7)
6. On the pill Disagree 160 (42.2) 156 (41.2)
7.  Having had a previous  

abnormal cervical smear
Agree 333 (87.9) 7 (1.8)

8. Having sex without a condom Agree 234 (61.7) 11 (2.9)
9.  Age 45 years or more Disagree 236 (62.3) 91 (24.0)
aAnswer options: agree, disagree or don’t know.
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might define menopause as an indicator of being “old 

enough” to be spared from cervical screening. Education on 

menopause and screening should be emphasized by doctors 

and nurses engaged in health-promoting activities.

Our findings also showed that participants were aware 

of the importance of having regular screening and a healthy 

 lifestyle. However, quite a number of participants did 

not have accurate knowledge on risk factors and had a 

higher chance of failing to attend cervical screening. Such 

 knowledge deficits probably explain why a significant 

 number of women do not take advantage of cervical screening 

even though its efficacy is well known. These results also 

lend support to a recent qualitative study among African 

Americans which found that personal beliefs on screening, 

perception of vulnerability, and providing correct information 

might increase screening rates.21

The majority of participants correctly identified that 

having a previous abnormal cervical smear was one of the 

risk factors. The next most commonly identified risk factors 

were: having sex at early age; many different sexual partners; 

and sexually transmitted disease. This finding was somewhat 

different from reports in the United Kingdom in which only 

14% of the population sample were aware of a link between 

cervical cancer and sexual transmission.22 Another qualitative 

study on women who took part in human papillomavirus 

(HPV) testing also found that many participants did not 

 recognize the link between cervical cancer and sex or sexually 

transmitted disease.23 Authors in those earlier studies conjec-

tured that generally women were aware of the link between 

cervical cancer and sexual activity but did not clearly concep-

tualize the linkage between cervical cancer and HPV. They 

thus emphasized the role of healthcare providers in providing 

clear and consistent information of the sexually transmitted 

nature of cervical cancer.

The findings in this current study agreed with Kemm 

and Close’s concept of internal locus of control.24 Most of 

the participants (71.5%) perceived they have control of their 

health, which concurred with the high cervical screening. This 

group of women is more likely to take the initiative to engage 

in health-promoting activities such as cervical screening.

Our findings also supported the health belief model. 

Women’s knowledge on cervical cancer and risk factors 

affected their perception of the severity of illness and their 

own susceptibility to it. Such knowledge was shown to be 

significantly related to their engagement in screening. Health 

care providers need to take into account women’s knowledge 

and health perception when developing a cervical screening 

program. Accurate information must be readily available to 

women to increase their knowledge, especially on the risk 

factors associated with cervical cancer, to guide them on 

Table 3 Cervical screening predicted by demographic variables, general knowledge as well as knowledge of risk factors

Variables B SE P-value Odds ratio 95% CI

Lower Upper
Age (years)
 18–37 0.92 0.45 0.04 2.52 1.04 6.11
 38 or above (reference group) – – – – – –
Education
 Tertiary 2.20 0.57 0.001 8.9 2.9 27.4
 Secondary or less (reference group) – – – – – –
Income
 $20,000 or above 0.94 0.46 0.04 2.55 1.03 6.32
 Under $19,999 (reference group) – – – – – –
Health status
 Healthy 0.87 0.38 0.02 2.40 1.13 5.06
 Average or not healthy (reference group) – – – – – –
Control of health
 Yes 1.19 0.40 0.003 3.30 1.52 7.16
 No (reference group) – – – – – –
Concern about family members/relatives’ health
 Yes 0.20 0.67 0.77 1.22 0.33 4.51
 No (reference group) – – – – – –
Health behavior influenced by family members/ 
 relatives’ health
 Yes -0.45 0.49 0.36 0.64 0.24 1.68
 No (reference group) – – – – – –
General Knowledge 0.44 0.13 0.001 1.55 1.20 2.02
Knowledge of Risk Factors 0.33 0.12 0.004 1.39 1.11 1.74
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the importance of regular screening. Health professionals 

also need to further explore women’s perceived ability to 

their control health and the effect on changing their beliefs 

of clearer information on the treatability and significant 

 reduction in mortality and morbidity with early detection.

Women educated to higher level are more likely to have 

a better knowledge of cervical screening and cervical cancer, 

leading to their participation in cervical screening. Women 

with a higher level of education are more likely to gather new 

information by themselves or have a faster channel to reach 

up-to-date information. More active promotion strategies 

ought to be channeled through media that are appropriate to 

reach women with less education. Publicity through different 

means should be considered, such as TV, radio commercials 

and newspapers. Health education through trained lay 

persons in community centers could also be considered as 

this has been reported to be an effective method in several 

studies.25–27

This study has limitations on the design and sampling. 

It was a cross-sectional study with some longitudinal data 

for identifying prediction of screening at follow-up. There 

were a number of issues where this sampling methodology 

could be improved:

• Participants were recruited with convenience sampling 

and showed to have higher percentage with tertiary edu-

cation compared to the general populations which raises 

some questions about generalizing these findings to the 

greater Hong Kong population.

• Screening was self-reported data without comparison 

to any objective medical records and thus the identified 

factors may be different from those related to the actual 

cervical screening.

• The questionnaires did not assess participants’ knowledge 

on human papilloma virus which was important 

 information relating to cervical screening.

Conclusion
The study identifies that the lack of knowledge particularly on 

risk factors of cervical cancer and the importance of perceived 

control over health are significant factors influencing cervical 

cancer screening among Chinese.

This study can contribute to the development of a multi-

strategy health program that will take into account women’s 

perceptions of cervical screening and cancer and emphasize 

a non-stigmatizing approach to encourage Chinese women 

to attend cervical screening.

Additional studies empowering women’s perception of 

control over their health are recommended.

The role of nurses in cervical screening programs needs 

to be further explored as public health nurses are commonly 

the ones who take smears.28 Women need to accept the correct 

concept at an earlier stage, thus normalizing the behavior of 

taking part in health-promoting activities such as cervical 

screening.
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