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To the Editor: Liver cancer (LC) is one of the most
commonly diagnosed cancers and the leading cause of
cancer mortality in the world, with approximately
905,677 new cases and 830,180 deaths in 2020.[1] Clearly,
the huge burden exerted by LC highlights the need to
effectively decrease the incidence and mortality of LC.

Unfortunately, survival rates of LC have been maintained
at a low level to date. A recent meta-analysis showed that
the age-standardized 5-year LC survival rate in China was
10.1% in 2003 to 2005 and 12.1% in 2012 to 2015.[2] The
poor prognosis of LC may be partly attributed to the
advanced stages once diagnosed for most patients,
suggesting that early detection, early diagnosed, and early
treatment of LC are warranted.[3]

A population-based cancer screening program targeting
LC in high-risk areas of rural China was initiated in 2007,
in which combinations of B-scan ultrasound and serum
alpha-fetoprotein (AFP) were recommended for screening
high-risk populations. A study in Shanghai had revealed
that this screening program was effective in reducing
the mortality and burden of LC.[3] However, available
evidence indicated that the compliance of LC screening
programs in the Chinese population was unsatisfactory.
Thus, it is necessary to explore associated factors for
participation rates (PRs) in the population-based LC
screening program.

Some studies found that lower cancer prevention aware-
ness was associated with lower PRs of cancer screening
programs.[4-6] However, whether cancer prevention
awareness could influence PRs of LC screening program
remains unknown in China.
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This study aimed to explore the association between cancer
prevention knowledge and LC screening PRs using data
from the ongoing population-based cancer screening
program in Anhui Province.

This was a cross-sectional study conducted in Anhui
Province from 2015 to 2019. Under the framework of
the screening program for LC, this study was conducted in
the regions of Anhui Province with high morbidity and
mortality of LC.Men aged 35 to 64 years and women aged
45 to 64 years in the selected areas were recruited. Signed
informed consent was obtained from each participant.
Exclusion criteria included participants (1) with definite
diagnosis of LC, (2) suffering from other cancers, (3)
suffering from other serious diseases, and (4) not taking
care of themselves.

During the screening program, a total of 180,756 people
answered the health factor questionnaire (HFQ), of which
46,425 peoplewere assessed as high-risk individuals for LC.
High-risk individuals of LC were defined as having upper
gastrointestinal symptoms, having poor eating habits,
having a family history of gastrointestinal cancer, having
self-reported gastrointestinal illness, or having hepatitis B
positivity. Non-high-risk individuals were defined as people
who did not meet the above conditions. Of all high-risk
individuals for LC, 4204 participants provided completed
data on health knowledge questionnaires (HKQs) and were
included in the final analysis. Flowchart of the study
population selection is shown in Supplementary Figure 1,
http://links.lww.com/CM9/A864.

The HKQ included 11 items (seven single-choice questions
and four multiple-choice questions), mainly assessing
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general cancer knowledge, comprehensive prevention, and
treatment knowledge. The knowledge scores (range: 0–22)
were calculated as follows: correct answers were given one-
point, wrong answers or “other” answers were given 0
points, and the last question was excluded. In this study,
Cronbach alpha of the HKQ was 0.833, suggesting
adequate reliability.

The HFQ included demographic characteristics (marital
status, education, and yearly income per household unit)
and details on the source of drinking water, smoking
habits, alcohol consumption, dietary habits, mental health,
history of major digestive diseases, family history of
cancer, clinical manifestations, physical examination, and
2-weekmedication history. All 4204 people included in the
final analysis were tested for hepatitis B surface antigen
(HBsAg) using the nationally approved kit method.

A contingency table stratifiedby sexwasused todescribe the
characteristics of the study population for the total sample.
Overall and group-specific PRs (the proportion of the
populationparticipating in serumAFPor/andB-ultrasound)
were calculated and reported. A Chi-square test was used
to examine the difference between the PR of high-risk
individuals who answered the HKQ and the PR of those
who did not and examine the associations of PRs with
cancer prevention knowledge scores, demographic charac-
ters, and other covariates. Logistic regression models were
used to examine the association between cancer prevention
knowledge scores and PRs after adjustment for covariates.

Participants were divided into three groups based on the
tertile of knowledge scores: T1 (1–10), T2 (11�15), and
T3 (≥16). Crude odds ratios (ORs) and 95% confidence
interval (CI) were calculated. Adjusted factors in multivar-
iable models included sex (male and female), age (<50 and
≥50 years old), marriage (married and unmarried/
widowed/divorced), education (illiterate, primary school,
and junior high school and above), income (0–10,000,
10,001–30,000, 30,001–50,000, and >50,000 Yuan),
smoking habit (yes/no), alcohol consumption (yes/no),
family history of cancer (yes/no), digestive system diseases
(yes/no), and HBsAg testing (negative/positive).

A total of 4204 high-risk individuals were included in the
final analysis, including 2796 (66.5%) men and 1408
(33.5%) women, with a mean age of 52.3 years (age range:
35–64 years). The mean of cancer prevention knowledge
scores was 13.78 ± 4.30 (13.81 ± 4.37 for men; 13.73 ±
4.30 for women). Approximately, 94.1% of participants
were married. There were differences in education and
economic status between men and women, with higher
education and economic status in men than those in
women. The prevalence of smoking was 48.3%, which
was higher in men (71.5%) than that in women (16.6%).
Compared with women (3.8%), more men (66.8%) drank
alcohol. The rate of family history of cancer was 30.0%
(26.2% for men, 37.4% for women). About 7.7% and
15.8% of participants reported a history of digestive
system disease and HBsAg testing in some subgroup
populations, respectively. [Supplementary Table 1, http://
links.lww.com/CM9/A747]
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There were differences in several characteristics between
the high-risk individuals included and those excluded from
the final analysis. Compared with the excluded high-risk
individuals, younger, less-educated, non-smoker, and non-
drinker individuals who have lower income, less family
history of cancer, and few digestive system diseases and
were less likely to participate in LC screening were
included (P < 0.05) [Supplementary Table 2, http://links.
lww.com/CM9/A747].

Of 4204 high-risk individuals for LC, 1899 participated in
screening with serum AFP and/or B-scan ultrasound, with
an overall PR of 45.2%. The PRs for all participants in the
first, second, and third tertiles of cancer prevention
knowledge scores were 40.9%, 47.2%, and 46.1%,
respectively. PRs were higher in women than those in
men (59.2% vs. 38.1%, P < 0.001) and were higher
among those aged 61 to 64 years (52.1%) than among
other younger age groups (23.2%–50.0%). Also, partic-
ipants with lower educational background (PR: 48.8%)
and family history of cancer (PR: 57.9%) were more likely
to undertake serum AFP and/or B-scan ultrasound (P <
0.05). Non-smokers (PR: 58.7%) and non-drinkers (PR:
50.0%) were also more likely to participate in LC
screening (P < 0.001) [Supplementary Table 3, http://
links.lww.com/CM9/A747].

In the univariate logistic regression model (Model 1),
compared with the first tertile of higher cancer prevention
knowledge scores, the second and third tertiles had higher
odds of LC screening participation (the second tertile vs.
the first tertile: OR = 1.290, 95% CI: 1.107–1.503, P =
0.001; the third tertile vs. the first tertile: OR= 1.237, 95%
CI: 1.053–1.452, P = 0.009). After adjusting for sex, age,
education, income, marriage, smoking habit, alcohol
consumption, family history of cancer, digestive system
disease, and hepatitis B virus (HBV) infection, higher
knowledge levels were still significantly associated with
higher screening PRs (the second tertile vs. the first tertile:
adjusted odds ratio [aOR] = 1.307, 95%CI: 1.104–1.547,
P = 0.002; the third tertile vs. the first tertile: aOR = 1.197,
95%CI: 1.004–1.428, P= 0.045) [Supplementary Table 4,
http://links.lww.com/CM9/A747].

Stratified by sex, age, education, and HBV infection,
significant associations between cancer prevention knowl-
edge levels and PRs were found in women but not in men, in
participants aged 50 years and older, rather than those in
those aged<50 years, andonly in illiterate participants.HBV
infection may decrease PRs of LC screening [Supplementary
Table 5, http://links.lww.com/CM9/A747].

LC screening programs for high-risk patients to detect LC
as early as possible are particularly important.[3] However,
how to increase PRs of LC screening remains unsolved. In
our study, PRs for clinical screening in the high-risk
population in our study was 45.2%, which is far <70%
which was recommended by the Specialist Committee of
Cancer Prevention and Control of Chinese Preventive
Medicine Association.[7] As a result, patients with early LC
cannot be detected through LC screening, and the yield
from LC screening program is discounted.
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Weperformed this study to explore the relationshipbetween
knowledge and screening rates. In this study, higher cancer
prevention knowledge scores were significantly related to
elevated PRs of LC screening, and the associations still
existed even after adjusting multiple confounding factors,
which is consistent with the previous literature.[4,5] A cross-
sectional study reported that knowledge concerning all
aspects of cervical cancer and achievement of knowledge
scores about cervical cancer above the median were
significantly associated with PRs of Pap test screening.[4]

These results highlight the importance of knowledge
training about cancer prevention when performing LC
screening programs. Consistent with previous studies,[5,6]

our study found that significant associations between cancer
prevention knowledge scores andPRswere found inwomen
but not in men, in participants aged 50 years and older,
rather than those in those aged <50 years, and only in
illiterate participants. These findings indicated that women,
older adults, and illiterate individuals were key populations
for health education.

Interestingly, our stratified analysis showed that higher
levels of cancer prevention knowledge in individuals with
HBV infection showed lower LC screening PRs, whichwere
inconsistent with the results from the national cancer
screening program in Korea.[6] The reasons for the differ-
ences were unknown. One possibility might be that higher
knowledge levels make individuals with HBV infection
more likely to go to comprehensive hospitals for further
examination. It is also possible that individuals with HBV
infection routinely visit hospitals or clinics for health check-
ups instead of utilizing the screening program.

Several limitations should be taken into consideration
when interpreting our findings, such as relatively modest
sample size, differences in PRs, and several characteristics
between the high-risk individuals included and those
excluded from the final analysis. Further improvements
will be made to make the samples more representative in
future work.

Our results indicated that cancer prevention awareness
will increase PRs of LC screening. More importantly, these
associations were more pronounced in some subgroup
populations including women, older adults, illiterate
individuals, and individuals without HBV. These findings
suggested that priority for health education concerning
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knowledge of cancer prevention should be given to these
special populations to increase PRs of LC screening.
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