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ABSTRACT

Objective Colorectal cancer (CRC) ranked second in
terms of cancer mortality worldwide. It is associated

with a substantial global disease burden. We aimed to
examine whether the theory of planned behaviour (TPB)
could predict the uptake of faecal immunochemical test
to inform novel strategies for enhancing CRC screening
participation in population-based programmes.

Design Cross-sectional study.

Settings A Hong Kong-based and territory-wide telephone
survey was conducted during the study period from
October 2017 to November 2018.

Participants 4800 asymptomatic individuals aged 61-70
years who can communicate in Cantonese were recruited
during the survey period. Those who had a history of CRC,
chronic bowel inflammation, two or more first-degree
relatives with CRC, and received colonoscopy in the past
10 years or faecal occult blood test in the past 5years
were excluded.

Outcome measures The association between CRC
screening uptake and the factors pertinent to TPB was
analysed by univariable and multivariable regression
models and the mediating effect of intention. We adjusted
for age, gender, educational level, marital and working
status, as well as household income.

Results Multivariable regression analysis showed

that high perceived behavioural control (adjusted OR
(AOR)=12.35, 95% Cl 8.21 to 18.60, p<0.001), high
intention for CRC screening (AOR=7.86, 95% Cl 6.60

10 9.36, p<0.001) and positive attitude towards CRC
screening (accuracy and effectiveness: AOR=1.19,

95% Cl 1.03 to 1.38, p<0.05; embarrassment and
apprehension: AOR=4.27, 95% Cl 3.13 to 5.82, p<0.001)
were significantly associated with CRC screening uptake.
Mediation analysis found that the effect of social norms on
screening behaviour was primarily mediated by intention
(83.2%), and this indirect, mediated effect accounted for
21.7% 1o 24.1% of total effects of other constructs in TPB
on screening behaviour.

Conclusions The variables pertinent to TPB could
successfully predict CRC screening uptake. Promotion

of CRC screening based on interventions that increase
perceived behavioural control and behavioural intention
could potentially enhance screening uptake. Further
studies are needed to establish the cause and effect
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Strengths and limitations of this study

| _A

» This is the first comprehensive study that examined
whether the theory of planned behaviour (TPB) mod-
el can predict faecal immunochemical test-based
colorectal cancer (CRC) screening uptake in a large
asymptomatic population.

» The generalisability of the results to non-participants
was good as the study was population-based with a
large number of participants recruited by random
sampling.

» As we found that the variables pertinent to TPB
were significantly associated with the uptake of CRC
screening, the findings are useful for formulating ef-
fective interventions to enhance screening uptake.

» The cause and effect relationships among the high
levels of perceived behavioural control, intention and
attitude with CRC screening uptake could not be es-
tablished as a cross-sectional design was adopted.

» The participants were from a government-
subsidised CRC screening programme which may
differ from other non-subsidised CRC screening pro-
grammes in terms of sociodemographic and health
CONSCiouSNess.

» Biases due to recall and social desirability could ex-
ist as this was a self-reported telephone survey.

relationship among these variables and screening uptake,
as well as to evaluate the cost-effectiveness of such
interventions.

BACKGROUND

Worldwide, colorectal cancer (CRC) is the
second leading cause of cancer mortality,
accounting for approximately one-tenth of
cancerspecific deaths in 2018." The disease
burden has been substantial in Western coun-
tries, and in the past decades its global impact
has extended to many Asia Pacific countries,
such as China, Japan, Korea and Singapore
due to its rapidly rising incidence.' In Hong
Kong, CRC became the most common cancer
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with over 5000 new cases identified in 2016.* It was the
second most common cancer killer in both sexes, where
the age-standardised incidence rate was 44.6 for male and
27.6 for female per 100000 standard populations.®

International guidelines recommended regular CRC
screening for average-risk populations via the detection
of cancers at an early curable stage or removal of adeno-
matous polyps to reduce its related mortality.”® These
guidelines, published by the European Union,” the US
Multi-Society Task Force of Colorectal Cancer” and the
Asia Pacific Colorectal Working Group,® recommended
guaiac-based faecal occult blood test (FOBT), faecal
immunochemical test (FIT) and colonoscopy as primary
screening tools.* Evidence has indicated that FIT is pref-
erable to guaiac-based FOBT as a screening test because
it could be performed without dietary restriction and has
higher sensitivity and specificity in detecting CRC.”™

Despite the benefits of CRC screening by FIT, the partic-
ipation rates remained suboptimal in some countries.'’ !
These include, but are not limited to, Australia (41.3%) ,12
USA (48.2%)," South Korea (21.0%),"* Taiwan (21.4%)"®
and Thailand (62.9%)'® (online supplementary material
1). The uptake rate of CRC screening is a key performance
indicator that exerts a direct impact on programme
success.'” Determining the impact of individual-level
factors associated with screening participation could
inform the formulation of strategies to promote CRC
screening, as has been suggested in previous studies.'®

The theory of planned behaviour (TPB) proposes a
model on how human behaviour is guided." It is used
to predict the occurrence of a specific action under the
circumstance that the action is intentional. Based on the
model, human behaviour is guided by three key deter-
minants: overall evaluation of the behaviour (attitudes),
estimate of the social pressure (social norms) and beliefs
about the ability to perform the behaviour (perceived
behavioural control). Previous evaluations found that
TPB can predictintentions to attend cancer screening and
actual attendance behaviour well, with a medium-sized
to a large-sized association for different constructs.”’ !
However, few studies have examined whether social norms,
intention and perceived behavioural control were associ-
ated with participation in CRC screening."® Furthermore,
there are no studies that have used TPB constructs to
explore the reasons for non-participation in FIT-based
CRC screening programmes.”’ ** Therefore, this study
aimed to examine whether the constructs under the TPB
model can predict FIT uptake, so as to inform new strat-
egies that could enhance screening participation in the
general population.

METHODS

Study settings

A population-based telephone survey among Hong
Kong residents aged 61-70 years was performed to
evaluate the 3-year Colorectal Cancer Screening Pilot
Programme (‘pilot programme’). We included Hong

Kong residents who could communicate in Cantonese
and lived in their local residence between October
2017 and November 2018. The pilot programme was
launched by the Department of Health (DH) to provide
screening service from 28 September 2016 to 27 March
2018. Prior to this period, CRC screening service was not
available in the public general outpatient clinics, and
prospective screening participants should pay out-of-
pocket for CRC screening in the private sector. The pilot
programme subsidises Hong Kong residents born in the
years 1946-1955 to receive CRC services in different
phases from the non-public sector, which was defined
as private medical service providers. Those with (1) a
history of CRC; (2) chronic bowel inflammation; (3) two
or more first-degree relatives having CRC; and (3) colo-
noscopy performed within the past 10 years or receiving
FOBT conducted within the past byears were excluded.
Eligible residents were invited to visit any private clinic
with pilot programme signage to join the programme.
Physicians in private practice provided medical consul-
tation and FIT package to the participants. Participants
were requested to return two faecal samples within
7 days to the designated collection points. Participants
with positive test results were arranged for colonoscopy
examinations.

Sample size calculation

Since the pilot programme is the first ever in Hong Kong
and the target age group (61-70 years) is different from
those in other countries, we assumed 50% as the propor-
tion in all the outcomes to achieve maximum sample size.
A sample size of approximately 1200 screening partic-
ipants will achieve a precision level of 0.03, from the
following formula: ‘precision=1.96 x \/[(p) x (1p)/NT".

Recruitment of participants

A total of 4800 respondents were recruited in this study.
The 2400 surveyed participants who were enrolled in the
programme were randomly selected from a telephone
directory and enrolled call list provided by the DH. The
other 2400 non-participants were those who are eligible
but have not joined or declined to enrol in the pilot
programme. The telephone surveys were conducted by
the Centre for Behavioural Health of the JC School of
Public Health and Primary Care, the Chinese University
of Hong Kong. An up-to-date telephone directory was
used to select and record random numbers according
to page, row and column. Respondents were asked
if they had already participated in the study to avoid
double counting. Only one respondent was selected
for each telephone number to avoid a cluster effect.
If the respondent was willing to be involved but was
temporarily unavailable, telephone interview for this
particular individual was rearranged. Verbal informed
consent was obtained through the conversation and
the above requirements were met before the interview
commenced.
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Study measures

The primary outcome was screening uptake, which
was defined as participation in the CRC screening
programme. It was ascertained based on the telephone
directory provided by the DH (participants vs non-
participants). The secondary outcome was screening
intention, which was defined as willingness to join the
CRC screening programme. It was measured by evalu-
ating how likely a subject is going to participate in the
CRC screening programme in the future. Attitudes was
defined as a person’s overall evaluation of the CRC
screening programme. Direct measurement of attitudes
involves the use of instrumental items (whether the CRC
screening provides benefits; eg, accurate and effective
testing for CRC) and experiential items (the perception
and feeling of CRC screening participants; eg, embarrass-
ment and apprehension). Social norms refers to beliefs on
how significant others would like them to join the CRC
screening programme, which consisted of injunctive
norms (whether a subject will go for CRC screening if his/
her relatives or friends suggest) and descriptive norms
(whether a subject will go for CRC screening if his/her
relatives or friends did).? Perceived behavioural control was
the extent to which a subject feels able to join the CRC
screening programme, which was also measured directly
(whether taking the CRC screening tests is easy for the
subject) and indirectly (whether the subject will go for
CRC screening is entirely up to him or her).

Survey instrument

A questionnaire designed according to the manual of
conducting questionnaires for TPB** was validated by an
expert panel of epidemiologists, gastroenterologists and
public health practitioners. The questionnaire collected
basic sociodemographic information and quantified the
TPB constructs towards CRC screening for each respon-
dent (online supplementary material 2; translated from
traditional Chinese). The score for each construct was
calculated and compared between CRC screening partici-
pants and non-participants. The scores were basically eval-
uated by a 5-point semantic differentials/Likert scale with
the extreme anchors from ‘strongly agree/definitely yes’,
‘agree/probably yes’, ‘do not know/not sure’, ‘disagree/
probably not” and ‘strongly disagree/definitely not’.

Statistical analysis

We used IBM SPSS Statistics V.21.0 to analyse the data.
Listwise deletion was used for missing data (complete-
case analysis) to remove all data for observation with
one or more missing values. Descriptive statistics and
Pearson’s ” tests were performed to compare the char-
acteristics between the CRC programme participants and
non-participants. Internal consistency reliability analysis
was evaluated using items from each subscale to compute
the Cronbach’s alpha values. A reliability coefficient of
0.6 or higher was considered acceptable in this study. The
association between CRC screening uptake (participants
coded as ‘1’; non-participants coded as ‘0’) and the factors

pertinent to TPB was analysed by multivariate regression
analysis in three steps. First, the determinants of socio-
demographic factors including age, gender, educational
level, household income, as well as working and marital
status were tested (model 1). Thereafter, factors perti-
nent to TPB were added to the model (model 2). An
interaction term between instrumental and experimental
measurements of attitude was further included (model
3). A score of 0—4 was assigned to each variable. Study
participants who chose ‘strongly agree’ and ‘definitely
yes’ had 4 marks; ‘agree’ and ‘probably yes” had 3 marks;
‘do not know’ and ‘not sure’ had 2 marks; ‘disagree’ and
‘probably not” had 1 mark; and ‘strongly disagree’ and
‘definitely not’ had 0 mark. Mean scores were calculated
when multiple questions were used to measure a single
construct. Scores <2and 23 were considered as ‘low’ and
‘high’ levels, respectively. The adjusted ORs (AORs) and
95% CIs were evaluated in each model. R*-based compar-
ison among the three models was tested to learn about the
improvement in models’ goodness-of-fit among models 1,
2 and 3. The increase in R* of models 2 and 3 demon-
strated the extent to which TPB helps us to understand
people’s screening behaviour.

To test the mediating effect of intention, we conducted
additional analysis where intention was treated as the
dependent variable (high level of intention coded as
‘1’; low level of intention coded as ‘0°). Attitude, perceived
behavioural control, social norms and the factors controlled
in model 2 were treated as independent variables in
this additional analysis. Based on the results of model
3 and the additional analysis, we constructed a diagram
(figure 1) to demonstrate the mediated and unmediated
paths. P values less than 0.05 were considered statistically
significant.

Patient and public involvement

We did not involve patients and the public in the plan-
ning or conduct of this specific research project due to
time constraints, budgetary constraints and potential
bias of reporting in this quantitative study. A qualitative
study involving patients and the public was performed in
a separate study.

RESULTS

The total number of telephone calls made to CRC pilot
programme participants was 3743 and 69425 for non-
participants, respectively (online supplementary material
3). Among the participants, there were 67 invalid cases
and 1276 unsuccessful cases. Among non-participants,
there were more invalid cases (65 543) and unsuccessful
cases (1482). A total of 7558 valid calls were made, with
a response rate of 63.5% (65.3% in screening partici-
pants vs 61.8% in non-participants). The characteristics
of the respondents are shown in table 1. Among the 4800
eligible respondents recruited in both groups, their age
ranged from 61 to 70 years. The female to male ratio
was 1.5:1 (2910 female and 1890 male). The proportion
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Behaviour Control

Social Norm

Figure 1

Attitude
(experiential
measurement)
Attitude
(instrumental
measurement)
Perceived

Mediated effects of intention on CRC screening. ***significant at 0.001 level. #Extracted from model 3 results;

coefficients were used to estimate the indirect effects. ACoefficients extracted from the analysis where intention was the

independent variable. CRC, colorectal cancer.

of respondents who attained secondary educational
level or below was 95%. Over half of the subjects had a
monthly household income of <HK$10000. Between
the CRC screening participants and non-participants,
the results of all components of TPB were found to be
significantly different. Participants had higher levels of
intention (87.6% vs 48.6%), instrumental attitude (54.1%
vs 40.0%), social norms (36.3% vs 31.9%), perceived
behavioural control (98.5% vs 80.2%) and experiential
attitude (97.2% vs 85.8%) when compared with non-
participants (all p<0.001).

Table 2 shows the results of the internal consistency reli-
ability analysis. The Cronbach’s alpha coefficient for the
three subscales ranged between 0.61 and 0.84, indicating
that the internal consistency of the model was reliable.
Pseudo (residuals) R? increases from 12.2% in model 1
(baseline model with only sociodemographic predictors)
to 29.6% in model 2 and 29.7% in model 3. The substan-
tial improvement in R? indicates the additional predic-
tive power provided by TPB in understanding subjects’
screening behaviour.

Model 1 examined the association between CRC
screening uptake and sociodemographic factors. It was
found that female subjects (AOR=0.64, 95% CI 0.56
to 0.73, p<0.001) were less likely to participate in CRC
screening (table 3). Subjects from higher income fami-
lies (HK$10000-19 000: AOR=0.51, 95% CI 0.41 to 0.64,
p<0.001; above HK$20 000: AOR=0.57,95% CI10.44t00.73,
p<0.001) were less likely to screen for CRC. Older individ-
uals (AOR=1.03, 95% CI 1.01 to 1.05, p<0. 01) were more
likely to participate in the CRC screening programme
(age as a continuous variable). A significant association

was also observed between CRC screening, marital status
and working status. Model 2 tested the variables pertinent
to TPB when demographic factors were controlled in
model 1. Positive attitude towards CRC screening (direct/
instrumental measurement: AOR=1.30, 95% CI 1.14
to 1.48, p<0.001; indirect/experiential measurement:
AOR=4.87, 95% CI 3.63 to 6.52, p<0.001) and higher
level of perceived behavioural control (AOR=17.11, 95%
CI 11.52 to 25.41, p<0.001) were significantly correlated
with screening participation. However, social norms did
not have a significant relationship with CRC screening.
The conclusions remain unchanged after the intention
was included in the regression analysis (model 3). High
perceived behavioural control (AOR=12.35, 95% CI=
8.21 to 18.60, p<0.001), high intention for CRC screening
(AOR=7.86, 95% CI= 6.60 to 9.36, p<0.001) and positive
attitude towards CRC screening (accuracy and effective-
ness: AOR=1.19, 95% CI=1.03 to 1.38, p<0.05; embarrass-
mentand apprehension: AOR=4.27,95% CI=3.13 to 5.82,
p<0.001) were significantly associated with CRC screening
uptake. On the other hand, sociodemographic variables
showed that participants with secondary (AOR=0.81, 95%
CI 0.70 to 0.94, p<0.01) or higher (AOR=0.70, 95% CI
0.50 to 0.98, p<0.05) education had higher intention for
CRC screening than others. In contrast, model 1 demon-
strated the significant association between marital status
(AOR=0.81, 95% CI 0.69 to 0.94, p<0.01) and intention
when compared with models 2 and 3.

To test paths from attitude, perceived behavioural
control and social norms to intention, we conducted
an additional logistic regression net of the control
variables in model 2. Figure 1 summarised the direct
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CRC screening uptake No CRC screening uptake ‘
n (%) n (%) P value

61-65 967 (41.1) 1065 (44.4) 0.022*

Missing 47 (2.0) 1(0.0)

Male 1064 (44.3) 826 (34.4) <0.001™*

Missing 0(0.0) 0(0.0)

Primary education or no schooling 1088 (46.0) 1122 (46.9) 0.811

Tertiary education/others 114 (4.8) 110 (4.6)

Household income (HKS$)

2000-5999 602 (25.1) 613 (25.5)

10000-19 999 303 (12.6) 204 (8.5)

Missing 205 (8.5) 187 (7.8)

Married 1182 (49.3) 1165 (48.5) 0.770

Missing 3(0.1) 17 (0.7)

Full-time 253 (10.5) 294 (12.3) <0.001***

Retired/unemployed 350 (14.6) 286 (11.9)

Intention

High (score: >3) 2102 (87.6) 1159 (48.6)

Instrumental attitudes

Positive (score: >3) 1297 (54.1) 960 (40.0)

Experiential attitudes

Positive (score: >3) 2331 (97.2) 2056 (85.8)

Social norms

High (score: >3) 870 (36.3) 764 (31.9)

Continued

(3]
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Table 1 Continued

CRC screening uptake

No CRC screening uptake

n (%) n (%) P value
Missing 5(0.2) 13 (0.5)
Perceived behavioural control
Low (score: <2) 35 (1.5) 475 (19.8) <0.001***
High (score: >3) 2361 (98.5) 1918 (80.2)
Missing 4(0.2) 7 (0.3)

Proportions were compared by X2 tests.

*Significant at 0.05 level; **significant at 0.01 level; ***significant at 0.001 level.

CRC, colorectal cancer.

and indirect paths from TPB pertinent variables to
CRC screening behaviour by combining the results
of model 3 and the additional analysis. Intention
performed as the mediator from social norms, attitude
and perceived behavioural control to CRC screening.
Specifically, 24.1% ((0.05x0.38)/(0.05x0.38+0.06)) of
instrumental attitude’s total effect, 17.7% ((0.17x0.38)/
(0.17x0.38+0.30)) of experiential attitude’s total effect,
and 21.7% ((0.32x0.38)/(0.32x0.38+0.44)) of the total
effect of perceived behavioural control were explained
by indirect paths through intention for CRC screening
(p<0.001). The influence of social norms is primarily
(83.2%, (0.13x0.38)/(0.13x0.38+0.01)) mediated by
intention: direct association between social norms and
CRC screening is not significant after controlling for
intention for screening (p>0.05).

DISCUSSION

Summary

This was a population-based, representative telephone
survey among 4800 participants that examined whether
components of the TPB model could predict CRC
screening uptake. Overall, the internal consistency of
the investigation was good. Female subjects, younger
individuals or those with higher income level were less
likely to join the government CRC screening programme.
Our findings showed that those with a higher level of

perceived behavioural control, intention or positive
attitude towards CRC screening were associated with
higher rates of CRC screening uptake. Among these
factors, perceived behavioural control was the strongest
predictor, whereas social norms did not play a significant
role in CRC screening participation. Behavioural inten-
tion could be the mediator for how perceived behavioural
control and positive attitude might affect CRC screening
uptake.

Comparison with existing literature

TPB was previously used to foresee CRC screening uptake
in Western countries, yet the results varied in different
populations, depending on screening modality, location
of recruitment, cost and types of invitation to screening.%
Devellis et al ** reported the first study in 96 high-risk and
144 average-risk subjects in the USA. They found a rela-
tively strong association between perceived behavioural
control and CRC screening behaviour, which was consis-
tent with our findings. Another study was conducted in
2426 German male individuals who had different CRC
screening behaviours in the past. They concluded that the
subjective norm of non-participants remained the highest
when compared with other TPB factors, whereas for irreg-
ular attenders intention was the strongest predictor of
screening uptake.21 It is speculated that differences in
cultural and demographic factors and the data collection
methods of the target populations might have contributed

Table 2 Results of internal consistency reliability analysis

ltems M SD  Corrected item-total r
Attitude towards CRC screening (z=0.84) Accurate 222 081 0.72
Effective 2.38 0.87 0.72

Social norms (¢=0.74)

Perceived behavioural control (¢=0.61)

Injunctive norms
Descriptive norms

Perceived behavioural control* 3.04 1.05 0.60

1.89 1.37 0.59
1.76 126 0.59

Perceived behavioural controlt 3.48 0.61 0.60

a, Cronbach’s alpha values.
*Direct measurement.
tIndirect measurement.
CRC, colorectal cancer.
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Model 1 Model 2 Model 3

Adjusted OR
(95% Cl) P value Adjusted OR (95% Cl) P value Adjusted OR (95% Cl) P value

Gender

Female 0.64 (0.56 to 0.73) <0.001*** 0.69 (0.60 to 0.80) <0.001*** 0.71 (0.60 to 0.83) <0.001***

Primary/no schooling Reference Reference Reference

Tertiary/others 0.92 (0.69 to 1.24) 0.592 0.78 (0.58 to 1.08) 0.134 0.70 (0.50 to 0.98) <0.05*

<2000 Reference Reference Reference

6000-9999 1.02 (0.84 to 1.23) 0.855 1.07 (0.86 to 1.31) 0.555 1.24 (0.98 to 1.56) 0.072

>20000 0.57 (0.44 t0 0.73) <0.001*** 0.48 (0.37 to 0.62) <0.001*** 0.48 (0.36 to 0.63) <0.001***

Married Reference Reference Reference

Working status

Part-time 0.82 (0.67 to 1.00) 0.051 0.82 (0.66 to 1.01) 0.063 0.78 (0.62 to 0.99) <0.05*
Attitude towards CRC
screening

Positive instrumental 1.30 (1.14 t0 1.48) <0.001*** 1.19 (1.03 to 1.38) <0.05*
attitude

Positive experiential attitude 4.87 (3.63 to 6.52) <0.001*** 4.27 (3.13 t0 5.82) <0.001***

Low (score: <2) Reference Reference

Perceived behavioural control

High (score: >3) 17.11 (115210 25.41)  <0.001** 12.35 (8.21 to 18.60) <0.001**

Low (score: <2) Reference

Model 1 examined the association between CRC screening uptake and sociodemographic factors.

Model 2 examined the variables pertinent to TPB when demographic factors were controlled.

Model 3 examined the intention for CRC screening when the variables pertinent to TPB and demographic factors were controlled.
*Significant at 0.05 level; **significant at 0.01 level; ***significant at 0.001 level.

TAge was a continuous variable in the regression model.

CRC, colorectal cancer; TPB, theory of planned behaviour.

to inconsistent findings between studies. Nevertheless, and screening uptake in a representative Chinese popu-
the factors of TPB possess merit in predicting screening  lation. Furthermore, previous studies investigated the
uptake in Western countries,” ** and our study is the very  influence of TPB constructs on participation in CRC
first to examine the association between TPB variables  screening using guaiac-based FOBT, while the screening
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modality in the current study is FIT. It was reported that
the uptake rates of CRC screening programmes using FIT
were much higher than those using guaiac-based FOBT,”
and FIT is becoming increasingly popular as a screening
tool in CRC screening.”

A systematic review and meta-analysis evaluated how
well the variables pertinent to TPB have predicted the
intentions and actual behaviour of attending screening
programmes, including health checks and screening
for genetics, breast, cervical, colorectal and prenatal
cancers.”’ This study found that the magnitude of asso-
ciation between attitudes and intention was high, while
that of social norms and perceived behavioural control
was relatively modest, which is different from the find-
ings of our study. It may be due to differences in the type
of screening test studied, the use of different selection
criteria for target population, location of recruitment,
screening cost and method of invitation to screening
among the studies. Another review on individual-level
factors in CRC screening found that theory-based predic-
tions for CRC screening were successful.'"> However, the
evidence base for many of these associations, especially for
models that included social norms, perceived behavioural
control and intention, was limited. Therefore, this study
on variables pertinent to TPB represents a novel evalua-
tion in the context of existing literature.

A study previously conducted in Hong Kong evaluated
the determinants of CRC screening behaviour by using
variables pertinent to the health belief model to predict
CRC screening.?’ It recruited 1004 residents aged 30-65
in year 2006. It was found that CRC screening uptake was
positively associated with increased levels of knowledge of
CRC symptoms (AOR=3.33) and risk factors (AOR=2.61),
while it was negatively associated with perceived
severity (AOR=0.28), health and psychological barriers
(AOR=0.42), and access barriers to CRC screening
(AOR=0.22). However, this study was different from the
present survey in some aspects. The target population of
our study were older, with age ranging from 61 to 70 years.
Also, we included more participants (N=4800) in the
government-subsidised CRC screening pilot programme.
Considering the very large scale and substantial social
impacts of governmentsubsidised programmes all over
the world, our study contributes to informing strategies
on public education and screening promotion.

Implications for strategies in promoting CRC screening

The results of our study may inform the formulation of
promotional strategies that could enhance screening partici-
pation among asymptomatic individuals. Targeted interven-
tions based on enhancing perceived behavioural control,
behavioural intention and attitudes could be effective in
improving CRC screening uptake. Programme authority
and organisations would be recommended to disseminate
more information on CRC screening designed to generate
positive attitudes and reduce psychological barriers, rather
than alter their social norms, to enhance the intention for
screening. Educational interventions, such as newspaper

advertisements, leaflets or face-to-face discussion, could be
useful. However, organised programmes may be necessary
as it allows a more extensive coverage and ensures equity
of access. The success of enhancing screening uptake also
needs a systematic reach of the target population by indi-
vidual invitation letters signed by family physicians. For
non-participants, sending additional reminders by mails
may be effective. Another possible strategy to enhance
CRC screening programmes is to provide informed choices
on screening tools or locations of specimen collection for
the population, which may increase the level of perceived
behavioural control for the population. We have previously
conducted a trial in real-life setting and found participants
with an option for screening tool had higher adherence rates
than those without, indicating that providing screening tool
choices for CRC screening is preferred.”® Urging people
to form implementation intentions is also important to
enhance screening uptake. To achieve this, reminders from
physicians or volunteers may be effective. Interactive tele-
phone reminders are more effective compared with short
message services when calling patients back for screening
according to our previous studies.”” * Complex interven-
tions incorporating multiple levels and factors of healthcare
outside the individual clinicians’ control may also repre-
sent effective strategies to promote CRC screening. When
implementing the above interventions, more attention
needs to be paid to female subjects, younger individuals
or those with higher income level as they were less likely
to participate in governmentsubsidised CRC screening
programmes. However further studies are needed to eval-
uate and compare the cost-effectiveness of different strate-
gies in enhancing CRC screening programme uptake.
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