Patient Education and Counseling 102 (2019) 2263–2269

Contents lists available at ScienceDirect

Patient Education and Counseling
journal homepage: www.elsevier.com/locate/pateducou

Effectiveness of a health belief model intervention using a lay health
advisor strategy on mouth self-examination and cancer screening in
remote aboriginal communities: A randomized controlled trial
Heng Leea,e , Pei-Shan Hob , Wen-Chen Wanga , Chih-Yang Huc, Chien-Hung Leed,
Hsiao-Ling Huangb,*
a

School of Dentistry, College of Dental Medicine, Kaohsiung Medical University, Taiwan. No. 100 Shih-Chuan 1st Road, 80708, Kaohsiung, Taiwan
Department of Oral Hygiene, College of Dental Medicine, Kaohsiung Medical University, Taiwan. No. 100 Shih-Chuan 1st Road, 80708, Kaohsiung, Taiwan
c
School of Public Health, Health Sciences Center, Louisiana State University, U.S.A. 2020 Gravier Street 3F, New Orleans, LA, USA
d
Department of Public Health, College of Health Sciences and Research Center for Environmental Medicine, Kaohsiung Medical University, Taiwan. No. 100
Shih-Chuan 1st Road, 80708, Kaohsiung, Taiwan
e
Department of Oral Hygiene and Healthcare, Cardinal Tien Junior College of Healthcare and Management, Taiwan. No. 112, Minzu Rd., 23143, New Taipei
City, Taiwan
b

A R T I C L E I N F O

A B S T R A C T

Article history:
Received 2 January 2019
Received in revised form 12 June 2019
Accepted 1 July 2019

Objective: Oral cancers caused by chewing betel nuts have a poor prognosis. Using a lay health advisor
(LHA) can increase access to health care among underprivileged populations. This study evaluated a
health belief model (HBM) intervention using LHAs for oral cancer screening (OCS) and mouth selfexamination (MSE) in remote aboriginal communities.
Methods: The participants were randomly assigned to intervention (IG; n = 171) and control groups (CG;
n = 176). In the IG, participants received a three-chapter one-on-one teaching course from LHAs, whereas
those in the CG received only a leaﬂet.
Results: The IG participants were 2.04 times more likely to conduct a monthly MSE than those in the CG
(95% conﬁdence interval: 1.31–3.17) and showed signiﬁcantly higher self-efﬁcacy levels toward OSC and
MSE (β = 0.53 and 0.44, effect size = 0.33 and 0.25, respectively) and a lower barrier level for OSC
(β = 1.81, effect size = 0.24).
Conclusion: The LHA intervention had a signiﬁcantly positive effect on MSE, strengthening self-efﬁcacy
and reducing barriers to OCS among aboriginal populations.
Practice Implications: The effectiveness of the clinical treatment of underprivileged group can be
improved through early diagnosis, which can be achieved using LHAs to reduce barriers to OSC.
© 2019 Elsevier B.V. All rights reserved.
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1. Introduction
In Taiwan, mortality from and the incidence of oral cancer are
both higher in the aboriginal population than in the general
population. Furthermore, the mortality and incidence of oropharyngeal cancer are both higher among aboriginal communities
with high prevalence of betel quid chewing than among those with
a low prevalence [1]. The indigenous people who originally lived in
Taiwan are referred to as aborigines and comprise 16 independent
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aboriginal groups, accounting for 2% of the total population of
Taiwan [2]. Each aboriginal group has a unique cultural background that renders it unique from other aboriginal groups and the
main culture of Taiwan. Areas in which the original culture of
aboriginal communities remain are in the remote mountain areas
of eastern Taiwan and southern Taiwan [2]. Aboriginal communities that inhabit remote areas in Taiwan traditionally chew betel
quid and have a high proportion of betel quid chewers [3]. Studies
have shown that aboriginal betel quid chewers often develop
severe oral lesions [4] and periodontal alveolar bone loss [5]. A
recent study on aboriginal women with betel quid chewing habits
found a signiﬁcant effect of betel quid exposure during pregnancy
on birth outcomes [6].
Data from Taiwan’s nationwide cancer registration system from
2009 to 2014 showed that oral cancer is the ﬁfth leading cause of all
cancer deaths and the fourth leading cause of cancer deaths among
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men [7,8]. The major risk factors for oral cancer in Taiwan are betel
quid chewing with or without tobacco, alcohol consumption, and
cigarette smoking [9–11], with the highest incidence among
individuals who habitually chew betel quid and smoke cigarettes
[12]. Therefore, the Taiwanese government has enforced health
education and cessation classes for quitting betel quid chewing
and cigarette smoking in high-risk populations. However, 70% of
current betel quid users in Taiwan have already developed a betel
quid use disorder, and a higher frequency or longer history of betel
quid use are key factors correlated with an enhanced risk of an oral
potentially malignant disorder [13]. Furthermore, aboriginal betel
quid chewers are less likely to quit betel quid chewing because of
peer pressure and withdrawal symptoms [3,14].
Implementation of community-based cancer screening programs has several beneﬁts, including cost-effectiveness and early
identiﬁcation of high-risk populations [15]. However, aboriginal
communities in remote areas lack sufﬁcient resources and
personnel for health promotion. In addition, each aboriginal
community has a unique cultural background [3]; cultural
differences and insufﬁcient resources are major barriers to cancer
screening.
A lay health advisor (LHA) is a natural helper who communicates health information between a local health department and
community residents. Using the LHA strategy helps local health
departments to save on stafﬁng costs and to breakdown crosscultural barriers. In the United States, using LHA interventions has
increased the screening rates for several cancers, including
colorectal cancer, breast cancer, and cervical cancer [16–21].
The health belief model (HBM) was developed in the 1950s by
Hochbaum (1958) and subsequently modiﬁed by Rosenstock (1974,
1991) and Hochbaum (1992) as a model for health educators. Use of the
HBM has resulted in the development of effective programs in which
individuals have undergone changes in beliefs that have led to
increases in healthy behaviors. The HBM is based on the concepts of
perceived susceptibility, perceived severity, perceived beneﬁts,
perceived barriers, and cues to action [22,23]. Studies have found
the HBM valuable in predicting health behaviors and designing
intervention programs, especially for cancer screenings, such as
screenings for cervical, colorectal, prostate, and breast cancers [24–29].
A 2 year intervention program using the LHA strategy to
promote oral cancer screening was conducted in remote aboriginal
communities in southern and eastern Taiwan. Therefore, we
evaluated the effectiveness of the HBM-based intervention
program with LHA strategy on oral cancer screening and selfexamination among aboriginal communities in Taiwan.

the oral cancer screening criteria of age  18 years aboriginal
people with betel quid chewing or cigarette smoking experience.
The Health Promotion Administration, Ministry of Health and
Welfare drafted the oral cancer screening criteria [30]. Betel quid
chewing experience was assessed using the following question:
“Have you ever chewed betel quid?” The possible responses were “I
do not chew betel quid,” “I have chewed before but quit over half a
year ago,” and “I have chewed every day for a half year or more.”
Participants who reported that they had chewed before but had
since quit or chew everyday were deﬁned as having betel quid
chewing experience. Smoking experience was assessed using the
following question: “As of today, have you smoked every day for
over half a year?” The possible responses were “I do not smoke,” “I
have smoked before but quit over half a year ago,” and “I have
smoked every day for half a year or more.” Participants who
reported that they had smoked before but had since quit or smoke
everyday were deﬁned as having smoking experience.
An a priori power calculation was conducted based on the
repeated measures of two simple t test between the groups for
analysis. Intervention studies on the promotion of oral cancer
screening have reported the effect size of leaﬂets or one-on-one
sessions to be between small and medium [31,32]. Based on a
mean estimated Cohen’s d effect size of 0.2 for small effects and 0.5
for medium effects (effect size = 0.35, p < 0.05, power = 0.8) [32],
each group needed to have a minimum sample size of 130. In this
experiment, the IG and CG contained 171 and 176 participants,
respectively.
The structured questionnaire was developed based on the HBM.
All participants completed the questionnaire before and 1 week
after the intervention. A face-to-face interview for each participant
was conducted by a researcher. The questions in the questionnaire
covered the following four domains: (1) individual characteristics
(i.e., gender, age, educational level, working conditions, household
income, and oral cancer screening experience), (2) oral cancerrelated knowledge, (3) perceptions related to HBM constructs (i.e.,
susceptibility toward oral cancer, seriousness toward oral cancer,
beneﬁts toward oral cancer screening, and barriers toward oral
cancer screening), (4) self-efﬁcacy toward oral cancer screening
and self-examination, and (5) behaviors of oral cancer screening
and mouth self-examination (MSE).
2.3. LHA recruitment and training

A randomized controlled trial (RCT) was conducted in four and
two aboriginal communities in remote mountain areas in Taitung
in the east of Taiwan and Pingtung in the south of Taiwan,
respectively. Participants from the identiﬁed communities were
randomly assigned to an intervention group (IG) or control group
(CG). The randomization process used Microsoft Ofﬁce Excel to
output a random number between 0–1 for each participant; if the
number was less than 0.5, the participant was enrolled in the CG,
and if the number was more than 0.5, the participant was enrolled
in the IG. The randomization process was independently
performed in each community.

In total, 51 trainee LHAs were recruited, as recommended by the
local health department. All trainee LHAs had betel quid chewing
experience, possessed a motorcycle driver’s license, and lived in
one of the target aboriginal communities. In addition, all trainees
underwent 5 consecutive weeks of training, consisting of one 3 h
session per week. The training manual was developed to educate
the trainee LHAs about basic oral morphology, oral cavity
functions, oral cancer-related knowledge, information on oral
cancer screening, MSE techniques, and basic communication and
teaching techniques. Discussion topics to develop trainee LHAs’
attitudes toward oral cancer screening and severity of oral cancer
were also included in the training course, such as the impact of oral
cancer on individuals and their families, beneﬁts of oral cancer
screening, and beneﬁts of maintaining good oral health. A gift
certiﬁcate of US $30 and stationery were provided to the trainee
LHAs who completed all sessions to encourage their attendance
and participation. After 5 weeks of training, all 48 trainee LHAs
passed the qualiﬁcation exam and became certiﬁed LHAs.

2.2. Participants and procedure

2.4. Interventions

This study recruited 415 participants who had been recommended by LHAs and local health departments, 347 of whom met

In the IG, a 3 h lesson consisting of three chapters and leaﬂets
was delivered over 3 weeks, with one chapter per hour per week.

2. Materials and methods
2.1. Design
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Lessons were taught one-on-one by a certiﬁed LHA at the
participants’ homes. The curriculum for each chapter was
originally developed on the basis of HBM constructs (see Suppl.
Table A) that addressed dental morphology and oral functions, the
importance of oral health, oral cancer risk factors, oral cancerrelated knowledge, oral cancer screening information, and MSE
skills. After each chapter, the LHAs shared their experiences with
the participants. The topics of discussion were implications of oral
health, oral cancer screening experience, seriousness of oral
cancer, and the impact of oral cancer on quality of life. The
participants in the CG received only a leaﬂet on oral cancer-related
knowledge.
2.5. Outcome measures
Each measure was evaluated for scale reliability and internal
consistency. Questionnaires were conducted to measure oral
cancer-related knowledge, self-efﬁcacy toward oral cancer screening, self-efﬁcacy toward MSE, perceptions related to HMB
constructs, and oral cancer screening and self-examination
behaviors and were reviewed by a panel of experts to assess
content validity. To ensure adequate comprehension of the scales
used, the questionnaires were pilottested on 30 aboriginals.
For perceptions related to HBM constructs (see Suppl. Table B),
each item was scored on a ﬁve-point Likert-type scale ranging from
1 (strongly disagree) to 5 (strongly agree). A Cronbach’s α
coefﬁcient, which was the index of internal consistency for the
questions, was calculated for each scale.
2.5.1. Susceptibility toward oral cancer
Three statements measured susceptibility to oral cancer,
including “I think I am at risk for getting oral cancer in my
lifetime.” Possible scores ranged from 3 to 15; a higher score
indicated higher susceptibility toward oral cancer. Cronbach’s α
was 0.88 for this scale.
2.5.2. Seriousness toward oral cancer
Seven statements measured seriousness toward oral cancer,
including “My whole life would change if I had oral cancer.”
Possible scores ranged from 7 to 35; a higher score indicated
higher seriousness toward oral cancer. Cronbach’s α was 0.95 for
this scale.
2.5.3. Beneﬁts toward oral cancer screening
Four statements measured beneﬁts toward oral cancer screening, including “Receiving screening for oral cancer will decrease my
chances of dying from oral cancer.” Possible scores ranged from 4
to 20; a higher score indicated higher awareness regarding the
beneﬁts toward oral cancer screening. Cronbach’s α was 0.93 for
this scale.
2.5.4. Barriers toward oral cancer screening
Eleven statements measured barriers toward oral cancer
screening, including “Oral cancer screenings are unnecessary”
and “Oral cancer screenings will be painful and unpleasant.” A
Likert scale of summated ratings was used and a numerical value
was assigned for each of the ﬁve possible answers. Possible scores
ranged from 11 to 55; a lower score indicated perceived fewer
barriers toward oral cancer screening. Cronbach’s α was 0.87 for
this scale.
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cancer screening behaviors. Summated ratings were employed
and a numerical value was assigned to the response for each
statement. The statements were “I can undergo regular oral
cancer screening” and “I can perform oral cancer self-examination correctly” (see Suppl. Table C). Possible scores ranged from
2 to 10; a higher score indicated higher conﬁdence in performing
MSE and undergoing oral cancer screening. Cronbach’s α
was 0.66 for oral cancer screening and 0.73 for oral cancer
self-examination.
2.5.6. Oral cancer-related knowledge
Five statements were used to measure oral cancer-related
knowledge (see Suppl. Table D), including “Chewing betel quid can
improve oral health,” and “Long-term chewing of betel nuts will
cause difﬁculty in opening the mouth.” Possible responses
included True (1), False (0), and I do not know (0), with possible
scores ranging from 0 to 5; a higher score indicated a higher degree
of oral cancer–related knowledge. The KR-20 coefﬁcient was 0.76
for oral cancer-related knowledge.
2.5.7. Oral cancer screening
After the intervention, the participants’ oral cancer screening
behaviors were assessed based on their answers to the question,
“Did you undergo oral cancer screening after the three lessons?”
Possible responses were “Yes, I did” and “No, I did not.”
2.5.8. Month mouth self-examination
Month MSE was assessed based on the participants’ answers to
the question, “Did you perform MSE after the three lessons?”
Possible responses were “Yes, I did” and “No, I did not.”
2.6. Covariates
Age, gender, educational level, and screening experience were
assessed at baseline for each participant in this study. Oral cancer
screening experience was assessed based on the participants’
preintervention answers to the question, “Did you undergo oral
cancer screening in the past 2 years?”
2.7. Statistical analysis
We measured the pairwise mean changes of perceptions related
to HBM constructs, self-efﬁcacy, and knowledge between pretest
and posttest by using a paired t-test. An independent t-test was
used to measure changes in HBM variables, self-efﬁcacy, and
knowledge between the two groups. All effect size (Cohen’s d) of
continuous variables were calculated as the mean difference
between baseline and follow-up, and between IG and CG baseline
and follow-up mean difference measurement divided by the
standard deviation of the sample. An effect of 0.20 is small, 0.50 is
moderate, and 0.80 is large [33]. Multivariate linear regression was
employed to assess the adjusted effects of the intervention on HBM
variables, self-efﬁcacy, and knowledge. Multivariate logistic
regression was used to assess the adjusted effects of the
intervention on oral cancer screening and MSE behaviors. All
intervention effects were adjusted for age, gender, educational
level, and screening experience. Signiﬁcance was set at p < 0.05 for
all statistical tests. Stata 13.1 (Stata Corp LP, College Station, Texas,
USA) was used for statistical analysis.
2.8. Human ethics

2.5.5. Self-efﬁcacy toward oral cancer screening and self-examination
Two statements were used to evaluate self-efﬁcacy toward
MSE and oral cancer screening behaviors. The participants
indicated their degrees of agreement with statements related to
perceptions of personal ability with respect to MSE and oral

The Institutional Review Board of Kaohsiung Medical University
Hospital reviewed and approved our protocol (KMUHIRB20120016). All participants provided informed consent before
participation.
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3. Results
Table 1 shows no signiﬁcant differences in individual characteristics between the IG and CG. In the preceding 2 years, 51.5% of the
IG and 44.3% of the CG had undergone oral cancer screening.
Regarding the type of substance used, 50.9% of the IG and 43.2% of
the CG had betel quid chewing experience only, and 30.4% of the IG
and 36.4% of the CG had both betel quid chewing and smoking
experience.
Table 2 shows the mean differences in oral cancer-related
knowledge, self-efﬁcacy, and HBM variables between the two
groups. All variables were not signiﬁcantly different between IG
and CG at baseline. The levels of oral cancer-related knowledge,
self-efﬁcacy toward oral cancer screening, and self-efﬁcacy toward
MSE after the intervention were higher than those before the
intervention for the IG and CG (all p < 0.001). In the IG, the levels of
susceptibility toward oral cancer, seriousness toward oral cancer,
and beneﬁts toward oral cancer screening were signiﬁcantly higher
and barriers toward oral cancer screening were signiﬁcantly fewer
after the intervention than before the intervention (p < 0.05). In
the CG, the levels of seriousness toward oral cancer and beneﬁts
toward oral cancer screening were signiﬁcantly higher and barriers
toward oral cancer screening were signiﬁcantly fewer after the
intervention than before the intervention (p < 0.05). However, the
level of susceptibility toward oral cancer showed no signiﬁcant
change after the intervention in the CG.
As shown in Table 2, self-efﬁcacy toward oral cancer screening,
self-efﬁcacy toward MSE, and the effect of barriers toward oral
cancer screening were signiﬁcantly higher in the IG than in the CG
(p = 0.001, p = 0.021, and p = 0.027, respectively). In regard to effect
size, all variables in the IG were larger than in the CG. No signiﬁcant
differences were observed between the two groups with respect to
the effect of oral cancer-related knowledge, susceptibility toward
oral cancer, or beneﬁts of oral cancer screening before and after the
intervention.
Table 3 shows the mean differences estimated of oral cancerrelated knowledge, self-efﬁcacy, and HBM variables in a multivariate linear regression analysis. All mean differences estimated were
Table 1
Distribution of individual characteristics arranged by two groups.
Variables

Intervention Group
(n = 171)
N

Age (M  SD)a
Gender
Men
Women
Education level
Less than high school
High school and up
Household income (NTD)
Low (<20,000)
High (>20,000)
Work status
Unemployed
Employment
Oral cancer screening
experience
No
Yes
Type of substance used
Ever betel nut chewing
or smoking
Betel nut chewing only
Smoking only
Betel nut chewing
and smoking
a

%

Control Group
(n = 176)
N

P

%

49.76

11.99

51.06

13.27

83
88

48.5
51.5

81
95

46.0
54.0

131
45

74.4
25.6

116
55

67.8
32.2

127
49

72.2
27.8

132
39

74.6
25.4

89
57

50.6
49.4

92
79

53.8
46.2

0.338
0.639

0.345

0.547

0.183
48.5
51.5

98
78

55.7
44.3

22

12.9

23

13.1

87
10
52

50.9
5.8
30.4

76
13
64

43.2
7.4
36.4

0.508

Used a two sample t-test; the others used a chi-square test.

Variables

Intervention Group
(n = 171)

Control group (n = 176)
aaa

M  SD

M  SD

Oral cancer–related knowledge (0-5)
Pre-test
3.59  1.53
3.44  1.67
Post-test 4.46  1.01
4.19  1.38
Pa
<0.001
<0.001
0.45
0.57
Effect
size
0.87  1.49
0.75  1.98
Diff.
Self-efﬁcacy toward oral cancer screening (2-10)
Pre-test
6.38  1.53
6.87  1.41
Post-test 7.70  1.32
7.25  1.32
Pa
<0.001
<0.001
Effect
0.86
0.27
size
0.86  1.52
0.37  1.36
Diff.
Self-efﬁcacy toward mouth self-examination (2–10)
Pre-test
6.59  1.57
6.54  1.42
Post-test 7.61  1.36
7.17  1.39
Pa
<0.001
<0.001
Effect
0.65
0.44
size
1.01  1.66
0.62  1.49
Diff.
Health belief model
Susceptibility toward oral cancer (3–15)
Pre-test
8.46  2.32
8.36  2.19
Post-test
8.88  2.51
8.55  2.20
Pa
0.009
0.217
Effect size
0.19
0.09
Diff.
0.42  2.13
0.18  2.00
Seriousness toward oral cancer (7–35)
Pre-test
27.94  4.63
28.00  4.56
Post-test
29.35  4.00
28.63  3.69
Pa
<0.001
0.028
Effect size
0.30
0.14
Diff.
1.40  4.10
0.63  3.77
Beneﬁts toward oral cancer screening (4–20)
Pre-test
16.04  2.35
15.76  2.42
Post-test
16.77  2.18
16.29  2.01
Pa
<0.001
0.004
Effect size
0.31
0.22
Diff.
0.73  2.08
0.52  2.40
Barriers toward oral cancer screening (11–55)
Pre-test
29.36  6.97
30.65  6.71
Post-test
26.57  6.86
29.44  6.76
a
P
<0.001
0.011
Effect size
0.40
0.18
Diff.
2.79  7.06
1.20  6.26

Pb

0.393
0.036

0.502
0.807
0.001

0.001
0.751
0.003

0.021

0.685
0.183

0.282
0.905
0.082

0.066
0.287
0.035

0.402
0.081
<0.001

0.027

a

0.175

83
88

Table 2
Mean differences of oral cancer knowledge, self-efﬁcacy and variables of health
belief model between the two groups.

P used paired t-test at pre- and post-test within group.
Pb used independent t-test between groups.
Diff. is mean difference between pre- and post-test.
Effect size are Cohen d, from mean difference between pre- and post-test; 0.20 is
small, 0.50 is moderate, and 0.80 is large.

adjusted for age, gender, educational level, and screening
experience. The mean differences estimated of self-efﬁcacy toward
oral cancer screening and MSE were signiﬁcantly more efﬁcient in
the IG than in the CG [mean difference of 0.53 and 0.44, 95%
conﬁdence intervals (CIs): 0.23–0.83 and 0.11–0.77; effect size:
0.33 and 0.25, respectively]. The mean difference estimated for
barriers toward oral cancer screening was 1.82, which was
signiﬁcantly different between IG and CG (95% CI: 3.21 to 0.43;
effect size: 0.24). The mean differences estimated of oral cancerrelated knowledge, susceptibility toward oral cancer, seriousness
about oral cancer, and beneﬁts toward oral cancer screening were
not signiﬁcantly different between the two groups.
Table 4 shows the results for MSE and oral cancer screening for
both groups after the intervention. The percentage of participants
who underwent oral cancer screening after the intervention was
higher in the IG (36.8%) than in the CG (28.4%); however, the
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Table 3
The regression-estimated mean differences of participant’s oral cancer knowledge, self-efﬁcacy, and HBM variables between groups.
Effect

Mean diff.

(95% CI)

Effect size

(95% CI)

Oral cancer knowledge
Self-efﬁcacy toward oral cancer screening
Self-efﬁcacy toward mouth self-examination
Health believe model variables
Susceptibility toward oral cancer
Seriousness toward oral cancer
Beneﬁt toward oral cancer screening
Barrier toward oral cancer screening

0.18
0.53
0.44

( 0.18,0.55)
(0.23,0.83)
(0.11,0.77)

0.07
0.33
0.25

( 0.28,0.13)
(0.12,0.55)
(0.03,0.45)

0.27
0.82
0.22
1.82

(
(
(
(

0.12
0.19
0.09
0.24

(
(
(
(

0.16,0.70)
0.01,1.66)
0.25,0.70)
3.21, 0.43)

0.32,0.09)
0.40,0.01)
0.30,0.12)
0.44, 0.02)

95% CI = 95% conﬁdence interval.
Mean differences estimated adjusted by age, gender, education level, and screening experience.
Effect sizes are Cohen d; an effect size of 0.20 is small, 0.50 is moderate, and 0.80 is large.

Table 4
Oral cancer self-exam and screening between the two groups after intervention.
Variables

Oral cancer self-exam monthly
Yes
No
Oral cancer screening
Yes
No

Intervention group (N = 171)

Control group (N = 176)

N

%

N

%

115
56

67.3
32.7

86
90

48.9
51.1

63
108

36.8
63.2

50
126

28.4
71.6

aOR

(95% CI)

2.04

(1.31, 3.07)

1.24

(0.70, 2.20)

95% CI = 95% conﬁdence interval.
aOR (adjusted odds ratio) adjusted for age, gender, education level, and screening experience.

difference between the two groups was not signiﬁcant (adjusted
odds ratio = 1.24, 95% CI: 0.70–2.20). The percentage of participants who performed MSE after the intervention was higher in
the IG (67.3%) than in the CG (48.9%). The IG were 2.04 times more
likely than the CG to perform a self-examination once monthly
(95% CI: 1.31–3.17).
4. Discussion and conclusion
4.1. Discussion
This study was the ﬁrst to conduct an LHA intervention for
promoting oral cancer screening among aboriginal betel quid
chewers or cigarette smokers. This study provided evidence of the
effectiveness of an HBM-based intervention using the LHA strategy
in aboriginal communities. After the LHA intervention, the IG
participants were more than twice as likely as CG participants to
perform MSE. Moreover, the 1 month LHA intervention with oneon-one lessons and experience sharing and discussion proved
more effective than reading leaﬂets alone for reducing barriers to
oral cancer screening and increasing self-efﬁcacy toward oral
cancer self-examination.
Our study demonstrated that the LHA approach can effectively
enhance on MSE, strengthening self-efﬁcacy and reducing barriers
to OCS among aboriginal populations. A previous study that
conducted a smoking cessation RCT intervention for pregnant
urban-dwelling indigenous women implemented case management, incentivized and supported smoking cessation, and encouraged culturally based art activities; these activities achieved
positive results—nearly 100% of the women and their signiﬁcant
others made positive changes in their smoking habits [34]. Another
RCT study examined the effects of cultural respect programs that
use cultural mentors to support indigenous patients in general
practice and determined that the program did not increase the rate
of indigenous health checks or improve cultural respect scores in
general practice [35].
In our study, 36.8% of the IG underwent oral cancer screening
after the 3 week LHA intervention. In cervical cancer screening

intervention studies, 31.8% participants underwent screening after
only an LHA visit following an intervention [18], 62.6% participants
underwent screening after an LHA visit and a subsequent reminder
from an LHA [17], and 67.3% participants underwent screening
after LHA lessons in small groups and a subsequent media
promotion [15]. In colorectal cancer screening intervention
studies, 11.2% of participants underwent screening after only an
LHA visit following an intervention [19], whereas 52.7% participants underwent screening after an LHA visit and a subsequent
reminder from an LHA [20]. In another previous intervention
study, 50.6% of participants underwent mammography cancer
screening after an LHA visit and a subsequent reminder from an
LHA [16]. Considering LHA visits only, our study had the highest
percentage of people who underwent screening compared with
related studies. However, considering LHA visits and subsequent
reminders from LHAs, other screening studies obtained higher
percentages of participants undergoing screening than did our
study. To increase the oral cancer screening receipt percentage,
reminders from LHAs after intervention should be considered.
As indicated by our results, the IG participants were more than
twice as likely as the CG participants to perform MSE. Thus, the
LHA intervention for MSE was more effective and had a higher
effect size than reading leaﬂets alone for MSE. Other studies have
shown that MSE skills taught by an instructor are more effective
than reading leaﬂets [31]. MSE may be an effective tool for
improving oral cancer awareness and early detection of lesions
[36,37]. One study evaluating the effectiveness of reading
brochures and MSE instruction from trained health workers
showed 80% overall awareness of oral cancer and its risk factors
after introduction of the MSE program; however, compliance with
seeking treatment remains low (32%) [36].
In the present study, both an LHA intervention and leaﬂet
reading were found to reduce barriers to oral cancer screening;
however, LHA intervention resulted in signiﬁcantly fewer barriers
toward oral cancer screening and a higher effect size than did
leaﬂet reading only. Furthermore, even if nearly half of the
participants had cancer screening in the past 2 years at baseline,
this barrier can be considered signiﬁcantly reduced after LHA
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intervention. Barriers are a central part of many theories of health
behavior; perceived barriers can explain engagement (or lack of
engagement) in health-promoting behavior [38]. Previous studies
have shown that perceived barriers are associated factors for
undergoing cancer screening in Japan and Taiwan [26,39]. An oral
cancer screening study showed that leaﬂet reading and one-onone instruction led to more accurate oral cancer-related
knowledge, decreased anticipated delay, and increased understanding of oral cancer screening [32]. By learning about the oral
cancer screening process, psychological barriers to oral cancer
screening weaken.
LHA intervention increases people’s self-efﬁcacy toward oral
cancer screening and MSE. In the present study, regarding selfefﬁcacy toward oral cancer screening, after learning about the oral
cancer screening process through LHA, the participants were more
likely to undergo oral cancer screening at local health departments.
Regarding MSE, the participants were more conﬁdent about selfexamining after learning MSE skills through one-on-one teaching
conducted by LHAs. Thus, the LHA intervention increased selfefﬁcacy scores to a greater degree than did leaﬂet reading.
All effect size between pre- and post-test of the IG were higher
than the CG. In the IG, self-efﬁcacy toward oral cancer screening
had a large effect size, a medium effect size for self-efﬁcacy toward
mouth self-examination and oral cancer-related knowledge, and a
small effect size for barriers toward oral cancer screening, beneﬁts
toward oral cancer screening, seriousness toward oral cancer, and
susceptibility toward oral cancer. All variables in the CG had a small
effect size. These ﬁndings differ from a previous study [32] that
showed that the effect size of one to one teaching with a leaﬂet was
not clearly higher than reading a leaﬂet only; however, our study
showed a larger effect size in the IG than CG. Lay health advisors for
the IG who had the same cultural background as the participants
may have contributed to the larger effects in our study.
No signiﬁcant differences were observed between the IG and CG
in terms of seriousness toward oral cancer, beneﬁts toward
screening, and oral cancer-related knowledge. In a previous study,
a well-designed leaﬂet was shown to reduce individual anxiety
regarding screening and increase the intention toward undergo
oral cancer screening [40]. In our study, a leaﬂet was developed to
provide information regarding oral cancer and screening for the CG
and as a supplementary material for LHA teaching. The difference
in outcomes between the IG and CG may have been diluted in our
study, possibly because of the signiﬁcant mean differences before
and after the intervention in the CG. Moreover, no signiﬁcant
difference was observed in susceptibility toward oral cancer
between the two groups; health education about oral cancer
implemented by the local health department for many years may
be the reason for this.
This study had some limitations. First, because of social
desirability concerns, the IG might have provided answers
perceived to be preferable rather than those reﬂecting their
actual conditions, particularly regarding oral cancer screening.
Second, the LHA intervention program was time bound, and this
study was unable to evaluate long-term effects such as those of
cancer screening. Third, because the participants were living in
aboriginal communities, information leakage during the intervention period cannot be ruled out. Finally, maturation bias may
have occurred as the LHAs’ teaching skills improved; the
participants who received lessons later may have received better
teaching. Bias could be avoided in future research by employing
well-trained certiﬁed LHAs.
4.2. Conclusion
The community-level HBM-based intervention using an LHA
strategy had a signiﬁcantly positive effect on monthly mouth

self-examination, self-efﬁcacy toward oral cancer screening and
self-examination, and reducing barriers to oral cancer screening
among aboriginals living in remote areas of Taiwan.
4.3. Practice implications
The LHA intervention strategy signiﬁcantly increased MSE, selfefﬁcacy toward oral cancer screening and MSE, and strongly
decreased barriers toward oral cancer screening. These results
suggest that, in an aboriginal community that is lacking public
health workers, the health department can perform an oral cancer
outreach program to train LHAs to assist in the promotion of oral
cancer screening rate. The clinical stage at which oral cancer is
discovered affects the survival rate and prognosis of patients. This
study further suggests that patients who live in remote areas can
receive more effective clinical treatment if they can be screened
and their oral cancer is diagnosed earlier, which can be achieved
using the LHA strategy to strengthen self-efﬁcacy and reduce
barriers to OSC.
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