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Abstract

Objective Since lifestyle-induced NPC should not be disregarded, this study serves to develop and
validate a questionnaire that aims to predict the health behaviour intentions of at-risk smokers in
Sarawak, Malaysia using Health Belief Model (HBM) as the conceptual framework.

Design Prospective validation cross sectional study
Setting Urban and suburban areas in Sarawak, Malaysia.

Participants The preliminary items of the instrument were developed through a literature review. The
instrument was translated into Malay version using forward-backward method before conducting
content validity through a panel of 10 experts. Face validity was examined both quantitatively and
qualitatively by 10 local smokers. The construct validity of the instrument was evaluated through
exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). A total of 100 local smokers
participated in Phase 1 for EFA, while 171 local smokers participated in Phase 2 for CFA. Internal
consistency was measured using Cronbach’s alpha coefficients to evaluate the reliability.

Results In the exploratory stage, the factor loading of each item remained within the acceptable
threshold. The final revised CFA yielded appropriate fit of the seven-factor model with the following
model fit indexes: Chi Square: 641.705; df= 500; P< 0.001; CFl = 0.953; TLI: 0.948; RMSEA= 0.041.
Satisfactory convergent validity and divergent validity were shown, with the exception of one pairwise
construct. Internal reliability of these scales was above the desirable threshold, with Cronbach’s alpha
coefficients ranging from 0.705 to 0.864 and 0.838 to 0.889 for Phase 1 and 2, respectively.

Conclusions The study substantiated the instrument to be valid and reliable for predicting smokers’
health behavioural intention to reduce cancer risk. The instrument is made up of 34 items, categorised
into two sections, six HBM constructs and health behavioural intention. The instrument can be utilised
for other smoking-related cancers in different at-risk population.

Keywords: tobacco smoking, cancer health promotion, nasopharyngeal cancer, health belief model,
development and validation, Malaysia

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 32


mailto:martin1kueh@hotmail.com

Page 3 of 32

oNOYTULT D WN =

BMJ Open

Article Summary
Strengths and limitations of this study

1. This study established a novel instrument for assessing at-risk smokers’ health behavioural intention
to reduce NPCrisk based on a well-known framework in a series of systematic validation stages, which
potentially can be applied for other smoking-related cancers.

2. Face validity was undertaken both qualitatively and quantitatively to sufficiently reflect the
demographic during the assessments of psychological constructs, and the validation was markedly
aided by experts’ evaluations.

3. This study was conducted in two phases, involving both urban and suburban local smokers, to
examine concept validity, convergent validity, and divergent validity.

4. The study's generalizability may be limited by the smokers' cultural perspective, hence, further
studies on smokers from different cultures will be needed to assess the instrument's psychometric
properties.

Introduction

According to the World Health Organization, tobacco smoking is a public health concern that accounts
for over 8 million deaths per year and is the leading avoidable cause of illness, disability, and death
globally [1]. Annually, the exposure to smoking is associated with 2.4 million deaths from cancer
throughout the world [2]. The Surgeon General's report on the relationship between smoking and
cancer was a watershed moment in public health towards tobacco’s adverse effects on human health,
followed by subsequent discovery that tobacco smoke comprises approximately 7,000 com-pounds,
72 of which have been identified as carcinogenic [3, 4]. Tobacco use is now causally associated to at
least 20 cancer types, which also appears to have a wide-ranging immediate and long-term health
benefits accompany cessation [2]. However, the harmful consequences of tobacco smoking are widely
neglected or underestimated, despite the fact that it remains a significant public health hazard with
the impoverished, and marginalised, as well as those in developing nations, bearing a disproportionate
share of the burden [5].

Cancer is a leading cause of death as well as a major obstacle to improving lifespan in every country
[6]. There is an approximately 1% reduction in overall cancer mortality rate across both sexes in both
high- and low-income countries [7]. However, this is mainly a result of positive trends in the most
common cancers. It fails to account for variations in the frequency and distribution of etiologic aspects
such as socioeconomic, geographical, genetic, biological, ethnic, social, physical factors, as well as
disparities across cancer types [7, 8]. For instance, nasopharyngeal cancer (NPC) is uncommon but
unique among head and neck cancers and is a cancer disparity with its own distinct epidemiological &
risk factor profiles. To reinforce the claim, the Global data from the World Health Organization
illustrates poorer outcomes of NPC in endemic areas like Southeast Asia with an unbalanced global
burden of 67% [9].

In Malaysia, NPC is a nationwide public health concern and the 5th most leading form of cancer,
amounted to 4,597 new diagnoses of NPC for the 2012-2016 periods. The re-cent report from the
Malaysian National Cancer Registry reports that the lifetime risk of developing NPC among men and
women are 1 in 175 and 1 in 482, respectively [10]. Strikingly, there is a substantial geographical
variance across the country, with Sarawak exhibiting a higher prevalence rate of NPC. A previous study
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has shown a significant high age-standardised rates in males (13.5/100,000, 95% Confidence Interval
= 12.2 — 15.0) and females (6.2/100,000, 95% Cl= 5.7-6.7) by which the local at-risk ethnic groups
including Bidayuh, Chinese, Iban, Malays and Melanau were collectively ranked top globally. In
particular, the risk among the Bidayuh ethnic population, which is a native indigenous group, exceeds
the general population of males and females in Sarawak by 2.3 times and 1.9 times respectively [11].

This trend was ascribed to potential risk factors, which include Epstein-Barr virus, genetic susceptibility,
consumption of food with nitrous compounds and volatile nitrosamines, and complex interaction with
environmental factors [12]. Among many risk factors that are associated with NPC, tobacco smoking
is the most important modifiable cause of severity of NPC [13, 14]. A past study analyses 32
epidemiologic studies (28 case control studies and 4 cohort studies) regarding tobacco smoking and
NPC from 1979 to 2011 and reports extensively that tobacco-correlated NPC cases are 60% higher
compared to non-smokers [15]. Further, National Health Morbidity Survey 2015 shows that the
prevalence of tobacco smoking among the population in Sarawak is 25.4%. The native indigenous male
(61.2%) and female smokers (10.7%) in Sarawak are among the highest nationwide [16]. Rahman et al
indicate that an average number of tobaccos smoked is 13.6 cigarettes per day in Sarawak [17]. This
lifestyle-induced NPC should not be disregarded, and it necessitates a preventative strategy centred
on modifying health risk behaviours.

Despite the robust establishment of cumulative impacts of tobacco smoking on the risk of cancer,
there is still paucity of local studies and research effort to discover critical areas and serve as a
benchmark evaluation for effectiveness of comprehensive strategies to promote cancer prevention
among smokers. Therefore, given the significance of this topic, it is critical to create a questionnaire
that focuses on behavioural factors and is customised to the interests of local at-risk smokers. This
study serves to develop and validate a health behaviour model (HBM)-based questionnaire that aims
to predict the health behaviour intentions of these smokers and their perspective and motivation
towards quit smoking. A health intervention targeting NPC in this population may be more effective
due to the awareness of this population regarding their increased susceptibility to NPC and may also
benefit from being informed by this questionnaire.
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Conceptual Framework

The Health Belief Model (HBM) is the underpinning conceptual framework for this study to focus on
psychological variables for predicting health behavioural intention. Developed in the 1950s by social
psychologists at the United States Public Health Ser-vice, the Health Belief Model (HBM) is currently
one of the most extensively used cognitive model and theoretical framework to help researchers
understand and predict health behaviours in the population and ultimately to inform & direct health
promotion and interventions [18, 19]. A large volume of past studies utilized HBM to examine health-
promoting behaviours of prevention for different cancers in the context of both developed and
developing countries, for example, the United States, Iran and Ethiopia [20-22]. The HBM is a value-
expectancy theory, based on the hypothesis of Lewin et al that highlights the influence of two variables
on behaviour: 1) the value that a person places on the outcome of the behaviour and 2) the person’s
perception of how likely the behaviour will lead to that outcome, in the event of illness (19). Having
evolved over the past decades, HBM currently consists of 6 elements: i) perceived susceptibility, ii)
perceived severity, iii) perceived benefits, iv) perceived barriers, v) cues to action, and vi) self-efficacy
[23].

The first 4 refer to a person’s subjective perceptions regarding 1) his/her risk of getting the disease; 2)
how severe the consequences are of getting the disease; 3) the benefits from performing a health
behaviour in preventing, curing, or managing the disease; and 4) obstacles to that health behaviour,
e.g. financial and time costs, side effects, and so on (23). “Cue to action” is the stimulus, which may
be internal (e.g. physical sensations) or external (e.g. friends with the disease, social media), that is
required for that health behaviour to occur, and “self-efficacy” refers to the person’s confidence how
capable he/she is to successfully undertake that health behaviour [19, 23].

The following conceptual framework depicts the proposed causal relationship between HBM
constructs and health behavioural intention (Figure 1):
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Methods
Study design and setting

A cross-sectional study was conducted in Sarawak, Malaysia in two phases: Phase 1 from October 2020
to January 2021 and Phase 2 from January to April in 2021. Sarawak is the largest Malaysian state on
the island of Borneo with a population of more than 2.6 million, made up of 26 different ethnic groups.
Sarawak is divided into twelve divisions, each of which is further divided into districts and sub districts.

The sample population of Phase 1 was residents residing in urban and suburban areas in Miri, Sarawak.
Phase 2 was mainly involved by residents residing in Bintulu, Kuala Baram (a federal constituency in
Miri Division), and remote rural areas in Miri. They were mainly local employees working in the
agricultural industry. Data were collected by eight trained research assistants. All research assistants
were given a crash course in research aims, methodology and data collection, as well as a trial run to
simulate real-world situations. Prior to distribution of questionnaires, participants were briefed
regarding the objective and methodology of the study, as well as the benefits and risks. Involvement
in this sample was entirely voluntary and did not pose any potential threat. Upon clarifying the study
details, informed consents were obtained by eligible participants. The anonymity of the respondents’
details was assured. The research assistants provided clarifications to smokers who requested
assistance, and their replies were meticulously documented. The methodology of the study and data
collection are recorded precisely and accurately throughout the process of the research.

The inclusion criteria were: 1) 18 years old and above, 2) smoked for at least a year, and 3) is a
Sarawakian. Participants who did not consent to join, were pregnant, or smoked e-cigarettes only
were excluded from this study.

Patient and Public Involvement

No patient involved

Instrument development and validation

The questionnaire is self-administered based on prior validated studies. Search was conducted using
the National Library of Medicine (PubMed), Google Scholar and Cochrane Library databases by
exploring various keywords: health belief model, nasopharyngeal cancer, cancer, smokers, smoking
behaviours/habit, and questionnaire/tools/instruments. Questionnaires and prior literatures are
adapted to examine primarily, and explicitly on smokers about NPC prevention using HBM. The initial
guestionnaire consisted of 41 items.

The questionnaire was developed in English and translated to Malay by two local fluent bilingual
translators. An experienced researcher, whose mother tongue is Malay, compared the Malay version
questionnaire to the English questionnaire. A ‘back-translation’ approach to English was taken
independently by another two bilingual translators based on the Beaton-recommended guidelines
[24].

To determine the content validity, 10 healthcare professionals including public health experts, hospital
directors, and health officers were invited to evaluate the survey instrument. According to Lawshe’s
model, a questionnaire was designed and organized to assist and allow panellists to express clearly
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their views on the importance of include different components in a model. Experts received
attachments of the questionnaire via email, which was graded on a three-point scale: essential, useful
but not essential, and not essential. Based on Lawshe’s table, items with a CVR value greater than 0.62
were kept for this study [25]. To minimise any ambiguity, the experts evaluated each item’s accuracy,
phrasing and grammar as well as their relevance to the construct. Modifications were made for
subsequent analysis based on experts’ comments and suggestions. Overall, 7 items were deleted, 2
items were rephrased and 1 item was allocated into different construct.

Face validity was evaluated through a pilot study by 10 local smokers of different ethnic background,
both qualitatively and quantitatively. Smokers who participated in the pilot study were exempted
from the main study. The pilot study is conducted on a small-scale basis to ascertain the feasibility of
the proposed larger study [26]. In the qualitative stage, minor revisions were made to better suit a
linguistically and culturally diverse context. Based on local smokers’ perspective, an item oriented
towards a person’s faith or spirituality to own health should also be included. Upon consensus from
the researchers, we decided to add in one item, ‘I think getting nose and throat cancer is my destiny
and quitting smoking will not change it’. In the quantitative stage, a 5-point Likert scale Impact Score,
ranging from ‘extremely important’ to ‘least important’, was measured. Once the smokers completed
the questionnaire, the first step was to determine the ‘Frequency’ by counting the proportion of
individuals who rated 4 or 5 on item im-portance. The second step was to determine the ‘Importance’
by calculating the mean importance score of each item. Finally, each item’s Impact Score is computed
using the following formula: Impact Score = Frequency (Proportion) x Importance [27]. If an item’s
Impact Score is equal to or more than 1.5, it is deemed suitable and kept for further evaluation [28].
On the whole, the impact score for each item ranged from 1.7 to 4.6.

Subsequently, in the main study, to determine the construct validity, exploratory and confirmatory
factor analysis were performed in two periods. In the first period, EFA (n = 100) was used to determine
the number of latent factors or the relationships between the common factors. The model was later
adjusted in the second period with CFA (n = 171) via structural equations using AMOS. CFA confirmed
the overall fit of the model and indicated that the measures were in acceptable range [29]. Convergent
validity and discriminant validity were also carried out in Phase 2.

Ethical considerations:

This study was approved by RCSI & UCD Malaysia Campus (RUMC) Institutional Research and Ethics
Committee (Approval no. JPEC 20 0027). The informed consent of all participants was obtained
voluntarily, and the data was kept entirely confidentially.

Data management:

The data was processed in Microsoft Excel before being analysed in SPSS 26.0 and AMOS 23.0. Socio-
demographic characteristics are presented as number and percent-age distribution. Cronbach's
alpha coefficients was used to determine internal consistency. Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA) were used to test the construct validity of each construct.
Specifically, EFA was evaluated in Phase 1 and CFA in Phase 2. A p-value below 0.05 was deemed to
be statistically significant.

EFA was performed in Phase 1 to reveal the fundamental structure of a large set of variables [29].
The factors were extracted using principal component analysis with a varimax rotation. As for
sampling adequacy and item-checking, the Kai-ser-Mayer-Olkin (KMO) > 0.6 and Bartlett's test for
sphericity (p < 0.05) were used. All loading factors below 0.3 were excluded from the constructs [30].
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CFA was performed in Phase 2 to assess the data integrity and the structural model [29]. The
acceptable level of standardised factor loading was set at 0.5 and above to ensure a satisfactory
association between items and corresponding factors [31]. Different fit indices were utilised to
estimate the model fit, for instance a comparative fit index (CFl) of > 0.90, Tucker-Lewis Index (TLI) >
0.90 and root mean square error of approximation (RMSEA) < 0.05 [32]. Additionally, convergent
validity and discriminant validity were evaluated based on the composite reliability (CR) and average
variance extracted (AVE).

Results:

A total of 100 and 171 smokers participated in Phase 1 and Phase 2 of the study, respectively. The
majority of the participants were males (Phase 1 86.0%; Phase 2 89.5%) and were in the 30-39 age
group (Phase 1 40.0%; Phase 2 40.9%). A little over a third of the participants smoked for more than
10 years for both Phase 1 (37%) and Phase 2 (40.4%). In Phase 1, most of the participants were lban
(34%), followed by Malay (19%), Chinese (18%), Others (13%), Melanau (9%) and Bidayuh (7%). Most
of the participants in Phase 2 were Chinese (33.9%), followed by Iban (24.6%), Malay (12.3%),
Bidayuh (9.9%), Melanau (9.9%) and Others (9.4%). Details of the smokers’ demographic
information are presented in Table 1.

Table 1: Demographic characteristics of participants
Phase 1 (n=100) Phase 2 (n=171)
Number | Percentage (%) | Number | Percentage (%)

Age

18-29 34 34.0 46 26.9
30-39 40 40.0 70 40.9
40-49 14 14.0 43 25.1
50-64 12 12.0 10 5.8
65 and above 0 0.0 2 1.2
Gender

Male 86 86.0 153 89.5
Female 14 14.0 18 10.5

Ethnic groups

Malay 19 19.0 21 12.3
Chinese 18 18.0 58 33.9
Bidayuh 7 7.0 17 9.9
Iban 34 34.0 42 24.6
Melanau 9 9.0 17 9.9
Others 13 13.0 16 9.4

Years of smoking

1-5 years 32 32.0 44 25.7
6-10 years 31 31.0 58 33.9
More than 10 years 37 37.0 69 40.4
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In Phase 1, Kaiser-Meyer-Olkin Measure of Sampling Adequacy was 0.697 and Barlett's test of the
sphericity was significant (x2 = 1,746, p-value < 0.001). EFA was conducted to analyse the factor
structure with principal component analysis with a varimax rotation. A decision was made to go for

BMJ Open

7-factor structures since there is clarity of 7 constructs. The EFA found that 7 variables had

eigenvalues larger than Kaiser's threshold of 1 and explained 63.0% of the variance when combined.
Factor loadings of higher than 0.3 were found in all the items. Four items had cross loading with
values greater than 0.3, which are PBar5, HBI2, HBI3 & HBI4. All items remain because the contents

of the items were regarded as relevant based on the decision and judgment of the researchers.

Table 2 shows the EFA with total items and the factor loading of each construct for the 7-factor

model.

Table 2: Result of Exploratory Factor Analysis in Phase 1 (n = 100)

Constructs

Items

Component

4

Perceived
Susceptibility

PSusl
PSus2
PSus3
PSus4
PSus5

0.665
0.750
0.810
0.548
0.736

Perceived
Severity

PSevl
PSev2
PSev3
PSev4
PSev5

0.558
0.720
0.744
0.843
0.730

Perceived
Benefit

PBenl
PBen2
PBen3
PBen4

0.767
0.765
0.763
0.792

Perceived
Barrier

PBarl
PBar2
PBar3
PBar4
PBar5
PBar6

0.594
0.725
0.658
0.709
0.590
0.617

Cue to action

CUE1
CUE2
CUE3
CUE4
CUES

0.721
0.584
0.736
0.723
0.745

Self-efficacy

EFF1
EFF2
EFF3
EFF4
EFF5

0.721
0.730
0.770
0.868
0.625

Health
Behavioural

HBI1
HBI2
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Intention HBI3 0.733
HBI4 0.596

Rotation Sums of Squared Loading
Total 3.469 | 3.371 | 3.246 | 3.072 | 3.071 | 3.012 | 2.185

Percentage of Variance 10.203 | 9.913 9.548 | 9.034 9.032 8.859 | 6.425

Cumulative percentage 10.203 | 20.116 | 29.664 | 38.698 | 47.730 | 56.588 | 63.014

CFA was performed in Phase 2 to assess whether the seven-factor model indicated by the EFA could
sufficiently represent the data. The items in their respective constructs were loaded between 0.586
and 0.898 (Table 3). For the model's fitness to increase, items with less than 0.6 and a Ml more than
10 should be eliminated. Despite this, they were kept owing to the essential for the conceptual
framework. Before arriving at the final model, 6 pairs of correlated errors were added to improve
robustness. The resulting model is suitable for testing, as evidenced by the following model fit indexes:
Chi Square: 641.705; df= 500; P< 0.001; CFl = 0.953; TLI: 0.948; RMSEA=0.041 (90% CI 0.031 to 0.050).

Table 3: Result of Confirmatory Factor Analysis in Phase 2 (n = 171)

Constructs Iltems Factor Loadings AVE CR
PSus1 0.898
PSus2 0.819
PSus3 0.739
PSus4 0.685
Perceived Susceptibility PSus5 0.683 0.577 0.871
PSevl 0.680
PSev2 0.675
PSev3 0.806
PSev4 0.867
Perceived Severity PSev5 0.766 0.597 0.881
PBenl 0.752
PBen2 0.812
PBen3 0.740
Perceived Benefit PBen4 0.733 0.603 0.858
Perceived Barrier PBarl 0.586 0.572 0.888
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1

2

3

4 PBar2 0.670

5 PBar3 0.626

6 PBar4 0.886

; PBar5 0.878

9 PBar6 0.770

10 CUE1 0.646

:; CUE2 0.721

13 CUE3 0.727

14 CUE4 0.767

15 Cue to action CUE5 0.723 0.512 0.839

:? EFF1 0.645

18 EFF2 0.694

19 EFF3 0.827

20 EFF4 0.859

. Self-efficacy EFFS5 0.744 0.574 0.869

23 HBI1 0.654

24 HBI2 0.836

;2 Health Behavioural HBI3 0.867

27 Intention HBI4 0.773 0.617 0.864

28

29

30 The AVE and CR values, which are listed in Table 3, were obtained after the structural model's fit was
31 investigated to check if the items were loaded up appropriately. The AVE readings were all over the
32 cut-off value of 0.5, ranging from 0.512 to 0.617. The CR values were all over the cut-off value of 0.7,
;i ranging from 0.839 to 0.888. All seven constructs featured sufficient convergent validity.

35

g? Discriminant validity was evaluated using Fornell-Larcker criteria by comparing the squared
38 correlations and AVE scores for each of the pairwise constructs (33). With the exception of Perceived
39 Benefit < — > Cue to action, all paired constructs have shown established discriminant validity (Table
40 4).

41

jé Table 4: Result of Discriminant Validity in Phase 2 (n = 171)

44

45

46 Factor Correlation Discriminant

47 Correlation Squared validity

48 Perceived Susceptibility<-->Perceived Severity 312 0.097 Established

gg Perceived Susceptibility <-->Perceived Benefit .260 0.068 Established

51 Perceived Susceptibility <-->Perceived Barrier .204 0.042 Established

52 Perceived Susceptibility <-->Cue to Action 172 0.030 Established

53 Perceived Susceptibility <-->Self-Efficacy .236 0.056 Established

>4 Perceived Severity <--> Perceived Benefit .575 0.331 Established

gg Perceived Severity <--> Perceived Barrier -.042 0.176 Established

57 Perceived Severity <--> Cue to Action .238 0.057 Established

58 Perceived Severity <--> Self-Efficacy .257 0.066 Established

59 Perceived Benefit <--> Perceived Barrier -.085 0.007 Established

60
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Perceived Benefit <--> Cue to Action .826 0.682 Not Established
Perceived Benefit <--> Self-Efficacy .349 0.122 Established
Perceived Barrier <--> Cue to Action -.001 0.000 Established
Perceived Barrier <--> Self-Efficacy -.157 0.025 Established
Cue to Action <--> Self-Efficacy .600 0.360 Established

Internal consistency was deemed to be acceptable if the Cronbach’s alpha coefficients were more than
0.7. According to reliability analyses, Cronbach a of the Perceived Susceptibility, Perceived Severity,
Perceived Benefits, Perceived Barriers, Cues to Action, Self-Efficacy and Health Behavioural Intention
were 0.83, 0.81, 0.86, 0.80, and 0.71, respectively in Phase 1 and 0.87, 0.88, 0.86, 0.89, 0.84, 0.87 and
0.86, respectively in Phase 2 (Table 5).

Table 5: Cronbach’s alpha of constructs in Phase 1 and 2

Cronbach's Alpha
Constructs
Project 1 (n=100) | Project 2 (n=171)
Perceived 0.83 0.87
Susceptibility
Perceived 0.81 0.88
Severity
Perceived 0.86 0.86
Benefits
Perceived 0.80 0.89
Barriers
Cues to Action 0.81 0.84
Self-Efficacy 0.85 0.87
Health
Behavioural 0.71 0.86
Intention
Discussion

At the time of the research, there are no published papers based on HBM that evaluate cancer health
perception among at-risk smokers. Geographic, ethnic groups, national, social, and genetic-related
factors contribute to the disproportionate burden of cancer. Sarawak’s population vulnerability to
NPC is among the highest in the world. Although genetic predisposition may be the most important
risk factor leading to higher incidence of NPC in Sarawak, individual behavioural variables are a key
driver of community health that should not be underestimated [34].

A total of 34 items in the questionnaire were formulated consistent with the HBM and divided into
two sections: HBM scale for smokers’ perception to NPC; and health behavioural intention to quit
smoking. Both sections are constructed with a 5-point Likert scale ranging from “1 = strongly disagree”
to “5 = strongly agree”. The first section consists of 30 items and is arranged into six subcategories,
each representing the six constructs of the health belief model — perceived susceptibility (5 items),
perceived seriousness (5 items), perceived benefits (4 items), perceived barriers (6 items), cues to
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action (5 items), and self-efficacy (5 items). The second section includes 4 items that predict the health
behavioural intention (See Table S1 and S2).

Based on the validity and reliability tests, including face and content validity, con-struct validity, and
internal consistency, the findings of the current study indicate that the questionnaire has shown
promising psychometric properties. Ten experts were ad-vised on content validity, and 7 items that
did not reach the threshold of CVR based on Lawshe’s Table and were judged superfluous were
removed [25]. Face validity was examined in a pilot study with 10 smokers who fulfilled the eligibility
requirements to ensure cultural acceptance and assess relevance and readability within the local
community. Given a satisfactory Impact Score of each item, there was no elimination of item in the
face validity stage. In the main study, at-risk smokers from various ethnic groups participated, which
was conducted in urban, suburban and rural regions of Miri (the northern region of Sarawak). The
KMO test yielded a result of 0.697 (Phase 1) and 0.830 (Phase 2) while the Bartlett’s test of sphericity
obtained 1746.76 (Phase 1) and 3362.86 (Phase 2), both with p-value < 0.001, indicating that the
sample size was adequate and the correlation between the items was sufficient for factor analysis.

Construct validity primarily concerns the degree to which a concept measures what it claims to
measure [35]. In parallel to a previous study [36], a number of analyses were conducted to assess the
construct validity, including EFA, CFA, as well as convergent and discriminant validity. The EFA
demonstrated in Phase 1 that the seven-factor structure accounted for 63.01 percent of the overall
variance. The cut-off point for factor loading was fixed at 0.30. According to EFA suggestion, HBI2 item
(I am trying to quit smoking to prevent nose and throat cancer at this time) should be grouped
together with Perceived Benefit since the factor loading (0.537) is higher than when it is grouped with
Health Behavioural Intention (0.307). This item requires immediate smoking cessation, which may
spark inconsistent answers as some respondents may not be prepared to quit. The Cronbach’s a
coefficient value of ‘Health Behavioural Intention’ construct appeared to be satisfactory (Phase 1:
0.705; Phase 2: 0.861) and this item could potentially be essential in a larger scale. Thus, the
researchers agreed not to delete this item.

In Phase 2, CFA was performed to see if the seven-factor model derived by EFA could demystify the
association among the items based on the chosen framework. The loadings of all factors were more
than 0.5. The goodness of fit was demonstrated to have an acceptable fit with the data with Chi Square
=641.705; df = 500; P< 0.001; CFI = 0.953; TLI: 0.948; RMSEA=0.041 (90% Cl 0.031 to 0.050). Following
CFA, convergent and discriminant validity were tested in Phase 2. The CR and AVE values for each
component have to be higher than 0.7 and 0.5; respectively, which are fulfilled in our study, suggesting
an acceptable convergent validity [37]. Discriminant validity was evaluated between the HBM
constructs (excluding health behavioural intention construct). To establish an acceptable discriminant
validity, the factors’ correlation coefficients with other factors must not be greater than each factor’s
AVE square root [33]. Our findings demonstrated established discriminant validity for all except for
Perceived Bene-fit<-->Cue to Action. The explanation for this might be that the greater the perceived
benefits of quitting smoking, the more likely smokers will look for cues to participate in such health-
promoting behaviour, or vice versa. Future studies could delve deeper into the strength of the
correlation, particularly between Perceived Benefit and Cue to Action. In terms of reliability, each
construct for both Phase 1 and 2 showed rationally acceptable Cronbach’s a coefficient values as all
of which were higher than 0.7, which demonstrate a high internal consistency [38].

This study is not free of limitations. Firstly, it is a cross-sectional study using convenience sampling,
and thus, it is susceptible to recall and selection bias. Participants, on the other hand, were given
ample time to consider their responses before answering the questions. The second limitation was
the relatively small sample size for both EFA (n=100) and CFA (n=171). However, Kline (1994) indicated
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that for EFA, a sample size of 100 is sufficient, while Anderson & Gerbing (1988) suggested that
CFA/SEM may be reliably examined with a minimum sample size of 100-150 [39, 40]. Finally, the
smokers' cultural perspective may be represented in this study. As a result, further studies on smokers
from other cultural backgrounds will be required to review the psycho-metric properties of the
instrument.

Conclusions

The current study developed a comprehensive HBM-based questionnaire with satisfactory
psychometric properties, confirming the validity and reliability. Considering the complex nature of
smoking habit, a study with a conceptual framework could comprehensively elucidate the predictive
elements and aid us in clearer grasp of this habit, ultimately optimising health promotion [41]. Thus,
this questionnaire is developed with the potential of identifying the major obstacles and facilitators
to a behaviour change, which can be utilised to inform and design health interventions to im-prove
their uptake and efficacy in this population that is at high risk of NPC. With the possibility of being
expanded to general health campaigns that target tobacco smoking, the authors also propose further
studies to use the instruments for application in other smoking-related cancers in different susceptible
populations and geographic locations.
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Figure

Figure 1. Conceptual framework of the study based on Health Belief Model
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Table S1: Questionnaire to predict health behavioural intention to prevent nasopharyngeal cancer

BMJ Open

among at-risk smoker (English Version)

Section 1: Perceptions towards nose and throat cancer

Please choose the best answer options to indicate your level of agreement.

susceptibility

nose and throat cancer
in the future.

Constructs Questions Strongly | Disagree | Neutral | Agree | Strongly
of Health disagree agree

Belief Model

Perceived 1. | feel that | will get

2. My chances of
getting nose and
throat cancer are high.

3. | cannot avoid
myself from getting
nose and throat.

4.1 am worried about
getting nose and
throat.

5. My smoking habit
makes me more likely
than average to get
nose and throat
cancer.

Perceived
seriousness

6. The thought of nose
and throat cancer
scares me.

7. If I had nose and
throat cancer, the cost
of treatment can be a
financial strain.

8. Nose and throat
cancer would threaten
a relationship with my
family.

9. If I had nose and
throat cancer my
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1

2

3 whole life would

4 change.

5

6

7 10. If | developed nose
8 and throat cancer, |

9 would not live long.
1(1) Perceived 11. Quit smoking

12 benefits decreases my chance
13 of getting nose and

14 throat cancer.

12 12. Quit smoking

17 decreases my chance
18 of dying from nose and
19 throat cancer.

20

21 13. Quit smoking can
22 improve my health.

23

24

25 14. | feel less anxious
26 about nose and throat
27 cancer if | quit

28 smoking.

29

30 Perceived 15. It is difficult to quit
31 barriers tobacco smoking (e.g.
32 peer pressure).

33

34 16. | feel anxious

35 without smoking,

36

37 17. Tobacco smoking
38 relieves my stress.

39

40 18. | experience

41 headache without

42 smoking.

43

44 19. | experience

45 excessive salivation
46 without smoking.

47

48 20. | think getting nose
49 and throat cancer is
50 destiny and quitting
g; smoking will not

53 change it.

34 Cues to 21. 1 will stop me from
gg action smoking if | have social
57 support.

gg 22. | will stop smoking
60 if there are
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information sources
that reminds me.
Examples of sources
include: the internet,
newspapers, radio and
TV.

23. | will stop smoking
if | have the will to
change.

24. | will stop smoking
if | know the diseases
related to smoking.

25. | will stop smoking
if there are health
professionals to assist
me.

Self-efficacy

26. | can refuse to
smoke when | am
thinking about difficult
problem.

27. 1 can refuse the
urge to smoke.

28. | can refuse to
smoke when | see
someone else smoking.

29. | can refuse to
smoke when offered
by my friends/ family.

30. | can refuse from
buying cigarettes when
| have extra pocket
money.

Section 2: Health Behavioural Intention to quit smoking

Please choose the best answer options to indicate your level of agreement.

Statements

Strongly | Disagree
disagree

Neutral

Agree

Strongly
agree

throat cancer.

1. I would like to lead a healthier
lifestyle to prevent nose and
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2.l am trying to quit smoking to
prevent nose and throat cancer
at this time.

3. I plan to quit smoking to
prevent nose and throat cancer
9 within six months.

oNOYTULT D WN =

10 4. 1 would like to quit smoking to
prevent nose and throat cancer
but have never really tried.
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Table S2: Questionnaire to predict health behavioural intention to prevent nasopharyngeal cancer

BMJ Open

among at-risk smoker (Malay Version)

Bahagian 1: Persepsi terhadap kanser hidung dan tekak.

Sila bulatkan dengan pilihan jawapan terbaik untuk menunjukkan tahap persetujuan anda.

Domain
Model
Kepercayaan
Kesihatan

Soalan

Sangat
tidak
setuju

Tidak
setuju

Kurang
bersetuju

Setuju

Sangat
setuju

Kepercayaan
kepada tiada
daya tahan

1. Saya merasakan
bahawa saya akan
mendapat kanser
pangkal hidung
pada masa akan
datang.

2. Peluang saya
mendapat kanser
pangkal hidung
adalah tinggi.

3. Saya tidak dapat
mengelakkan diri
daripada mendapat
kanser pangkal
hidung.

4. Saya bimbang
terkena kanser
pangkal hidung
kerana ahli keluarga
saya menghadapi
masalah ini.

5. Tabiat merokok

saya menyebabkan
saya lebih berisiko

menghidap kanser
pangkal hidung.

Kepercayaan
kepada
bahaya

6. Risiko dan kesan-
kesan kanser
pangkal hidung
menakutkan saya.

7. Jika saya
mempunyai kanser
pangkal hidung, kos
rawatan akan
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1

2

3 menjadi beban

g kewangan keluarga
6 saya.

7 8. Kanser pangkal
8 .

9 hidung akan

10 merosakkan

11 hubungan antara
12 ahli keluarga saya.
13

14 9. Jika saya

15 mempunyai kanser
16 pangkal hidung,
17 kehidupan saya
18 akan diubah.

19

20 10. Jika saya

21 mempunyai kanser
22 pangkal hidung,
23 saya tidak akan

24 hidup lama.

25

26 Kepercayaan | 11. Berhenti

;é kepada merokok akan

29 manfaat mengurangkan

30 peluang saya

31 mendapat kanser
32 pangkal hidung.
33

34 12. Berhenti

35 merokok akan

36 mengurangkan

37 risiko kematian

gg disebabkan kanser
20 pangkal hidung.
41 13. Berhenti

42 merokok amat

22 penting untuk

45 meningkatkan

46 kesihatan saya.

47 14. Berhenti

48

49 merokok akan

50 mengurangkan

51 kerisauan saya

52 terhadap kanser
53 pangkal hidung.
54

55 Kepercayaan | 15. Saya berasa
56 kepada sukar untuk

57 halangan menghentikan

58 tabiat merokok atas
59 sebab tekanan

60
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rakan sebaya dan
lain-lain.

16. Saya akan
berasa bimbang
akan sesuatu tanpa
merokok.

17. Merokok
menghilangkan
tekanan saya.

18. Jika saya tidak
merokok, saya akan
mengalami sakit
kepala

19. Jika saya tidak
merokok, saya akan
mengalami air liur
berlebihan.

20. Saya rasa
mendapat kanser
pangkal hidung
adalah takdir dan
berhenti merokok

tidak akan
mengubahnya.
Isyarat untuk | 21. Jika saya
bertindak mempunyai

sokongan sosial,
saya akan berhenti
merokok.

22. Jika beberapa
sumber maklumat
mengingatkan saya,
saya akan berhenti
merokok. Contoh
sumber maklumat
termasuk internet,
surat khabar, radio
danTV.

23. Saya akan
berhenti merokok
sekiranya saya
mempunyai
kemahuan untuk
berubah.

24. Menyedari
bahaya merokok
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akan membantu
saya berhenti
merokok.

25. Saya akan
berhenti merokok
sekiranya ahli
profesional
kesihatan
membantu saya

Keberkesanan | 26. Saya boleh

diri menolak merokok
apabila saya ingin
memikirkan
masalah yang sukar.

27. Saya boleh
menolak merokok
apabila saya
mempunyai
keinginan untuk
merokok.

28. Saya boleh
menolak merokok
apabila saya melihat
orang lain merokok.

29. Saya boleh
menolak merokok
apabila kawan/
keluarga saya
mengajak saya
untuk merokok.

30. Saya boleh
menolak membeli
rokok apabila saya
mempunyai lebihan
wang saku.

Bahagian 2: Tingkah laku untuk berhenti merokok demi kesihatan

Sila bulatkan dengan pilihan jawapan terbaik untuk menunjukkan tahap persetujuan anda.

Soalan Sangat Tidak Kurang Setuju Sangat
tidak setuju bersetuju setuju
bersetuju

1. Saya akan menjalani gaya
hidup yang lebih sihat untuk
mencegah kanser pangkal hidung.
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2. Saya sedang berusaha untuk
berhenti merokok untuk
mengurangkan risiko kanser
pangkal hidung pada masa ini.

3. Saya merancang untuk
berhenti merokok untuk
mengurangkan risiko kanser
pangkal hidung dalam masa enam
bulan.

4. Saya ingin berhenti merokok
untuk mengurangkan risiko
kanser pangkal hidung tetapi
tidak pernah mencuba.
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Reporting checklist for cross sectional study.

Based on the STROBE cross sectional guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find each of the

items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to include the
missing information. If you are certain that an item does not apply, please write "n/a" and provide a short

explanation.
Upload your completed checklist as an extra file when you submit to a journal.
In your methods section, say that you used the STROBE cross sectionalreporting guidelines, and cite them as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for reporting

observational studies.

Reporting Item Page Number

Title and

abstract

Title #la  Indicate the study’s design with a commonly used 1
term in the title or the abstract

Abstract #1b  Provide in the abstract an informative and balanced 1
summary of what was done and what was found

Introduction

Background / #2 Explain the scientific background and rationale for 2-3

rationale the investigation being reported

Objectives #3 State specific objectives, including any prespecified 3
hypotheses

Methods

Study design #4 Present key elements of study design early in the 5
paper
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Setting #5 Describe the setting, locations, and relevant dates, 5
including periods of recruitment, exposure, follow-

up, and data collection

Eligibility #6a  Give the eligibility criteria, and the sources and 5
criteria methods of selection of participants.
#7 Clearly define all outcomes, exposures, predictors, 4-5

potential confounders, and effect modifiers. Give

diagnostic criteria, if applicable

Data sources / #8 For each variable of interest give sources of data and 5-6
measurement details of methods of assessment (measurement).

Describe comparability of assessment methods if

there is more than one group. Give information

separately for for exposed and unexposed groups if

applicable.
Bias #9 Describe any efforts to address potential sources of 5 - 6. We involved experts
bias and participants of different
background and ethnic
groups in hopes to reduce
biasness.
Study size #10  Explain how the study size was arrived at 12
Quantitative #11  Explain how quantitative variables were handled in 6
variables the analyses. If applicable, describe which groupings
were chosen, and why
Statistical #12a Describe all statistical methods, including those used 6
methods to control for confounding
Statistical #12b Describe any methods used to examine subgroups and 6
methods interactions
Statistical #12c¢ Explain how missing data were addressed N/A. No missing data was
methods collected.
Statistical #12d If applicable, describe analytical methods taking 6
methods account of sampling strategy
Statistical #12e Describe any sensitivity analyses N/A
methods
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1 Results

2

i Participants #13a Report numbers of individuals at each stage of N/A. Do not have a list of
5 study—eg numbers potentially eligible, examined for numbers potentially eligible.
S eligibility, confirmed eligible, included in the study,

8 completing follow-up, and analysed. Give

?O information separately for for exposed and unexposed

11 groups if applicable.

12

E’l Participants #13b Give reasons for non-participation at each stage N/A
12 Participants #13c Consider use of a flow diagram N/A. Do not have a list of
1273 numbers potentially eligible.
;g Descriptive data  #14a  Give characteristics of study participants (eg 7
21 demographic, clinical, social) and information on

;g exposures and potential confounders. Give

24 information separately for exposed and unexposed

;2 groups if applicable.

;Z; Descriptive data ~ #14b Indicate number of participants with missing data for N/A. No missing data was
;g each variable of interest collected
g; Outcome data #15  Report numbers of outcome events or summary N/A. This study focuses on
33 measures. Give information separately for exposed validating the questionnaire
gg and unexposed groups if applicable. with a series of analysis.
2? Main results #16a Give unadjusted estimates and, if applicable, N/A. This study focuses on
gg confounder-adjusted estimates and their precision (eg, validating the questionnaire
40 95% confidence interval). Make clear which with a series of analysis.
2; confounders were adjusted for and why they were

43 included

44

22 Main results #16b Report category boundaries when continuous N/A. This study focuses on
47 variables were categorized validating the questionnaire
22 with a series of analysis.
2? Main results #16c If relevant, consider translating estimates of relative N/A. This study focuses on
52 risk into absolute risk for a meaningful time period validating the questionnaire
gi with a series of analysis.
22 Other analyses #17  Report other analyses done—e.g., analyses of 8-11
;73 subgroups and interactions, and sensitivity analyses

59
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Discussion

Key results #18  Summarise key results with reference to study 11-12
objectives

Limitations #19  Discuss limitations of the study, taking into account 12
sources of potential bias or imprecision. Discuss both
direction and magnitude of any potential bias.

Interpretation #20  Give a cautious overall interpretation considering 12
objectives, limitations, multiplicity of analyses,
results from similar studies, and other relevant
evidence.

Generalisability ~ #21  Discuss the generalisability (external validity) of the 12
study results

Other

Information

Funding #22  Give the source of funding and the role of the funders 13
for the present study and, if applicable, for the
original study on which the present article is based

Notes:

9: 5 - 6. We involved experts and participants of different background and ethnic groups in hopes to reduce

biasness.

12¢: N/A. No missing data was collected.

13a: N/A. Do not have a list of numbers potentially eligible.

13c: N/A. Do not have a list of numbers potentially eligible.

14b: N/A. No missing data was collected

15: N/A. This study focuses on validating the questionnaire with a series of analysis.
16a: N/A. This study focuses on validating the questionnaire with a series of analysis.
16b: N/A. This study focuses on validating the questionnaire with a series of analysis.

16¢: N/A. This study focuses on validating the questionnaire with a series of analysis. The STROBE
checklist is distributed under the terms of the Creative Commons Attribution License CC-BY. This
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checklist was completed on 19. September 2021 using https://www.goodreports.org/, a tool made by the

EQUATOR Network in collaboration with Penelope.ai

oNOYTULT D WN =

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://www.goodreports.org/
https://www.equator-network.org
https://www.penelope.ai

BMJ Open

BM) Open

Development and validation of the health behavioural
intention on smoking cessation to prevent nasopharyngeal
cancer in Sarawak, Malaysia based on the Health Belief
Model: a cross-sectional study

Journal: | BMJ Open

Manuscript ID | bmjopen-2021-057552.R1

Article Type: | Original research

Date Submitted by the

Athor. | 20-May-2022

Complete List of Authors: | Kueh, Martin; RCSI & UCD Malaysia Campus, Department of Public
Health Medicine

Rahim, Fairuz Fadzilah; RCSI & UCD Malaysia Campus, Department of
Public Health Medicine

Rashid, Abdul; RCSI & UCD Malaysia Campus, Public Health Medicine

<b>Primary Subject

Heading</b>: Public health

Secondary Subject Heading: | Public health, Smoking and tobacco, Oncology

PUBLIC HEALTH, Head & neck tumours < ONCOLOGY, Epidemiology <

Keywords: ONCOLOGY

SCHOLARONE™
Manuscripts

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml




Page 1 of 33

oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/

oNOYTULT D WN =

BMJ Open

Development and validation of the health behavioural intention on smoking cessation to prevent
nasopharyngeal cancer in Sarawak, Malaysia based on the Health Belief Model: a cross-sectional
study
Martin Kueh?, Fairuz Fadzilah Rahim?! & Abdul Rashid?

1Department of Public Health Medicine, RCSI & UCD Malaysia Campus, No.4, Jalan Sepoy Lines, 10450
George Town, Penang Malaysia

Correspondence: Martin Kueh, Department of Public Health Medicine, RCSI & UCD Malaysia Campus,
No.4, Jalan Sepoy Lines, 10450 George Town, Penang Malaysia. Tel: 6016-879 2269. Email:
martinlkueh@hotmail.com

Abstract

Objective Lifestyle-induced nasopharyngeal carcinoma (NPC) is a serious but preventable risk factor.
This study serves to develop and validate a questionnaire that aims to predict the health behavioural
intention on smoking cessation in Sarawak, Malaysia using the Health Belief Model (HBM).

Design A cross-sectional study
Setting Urban and suburban areas in Sarawak, Malaysia.

Participants The preliminary items of the instrument were developed through a literature review. The
instrument was translated into Malay language using forward-backwards method before conducting
the content validity through a panel of 10 experts. Face validity was examined both quantitatively and
qualitatively by 10 local smokers. The construct validity of the instrument was evaluated through
exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). A total of 100 local smokers
participated in Phase 1 for EFA, while 171 local smokers participated in Phase 2 for CFA. Internal
consistency was measured using Cronbach’s alpha coefficients to evaluate the reliability.

Results In the exploratory stage, the factor loading of each item remained within the acceptable
threshold. The final revised CFA yielded appropriate fit of the seven-factor model with the following
model fit indexes: Chi-Square: 641.705; df= 500; P< 0.001; CFl = 0.953; TLI: 0.948; RMSEA= 0.041.
Satisfactory convergent validity and divergent validity were shown, with the exception of one pairwise
construct. The internal reliability of these scales was above the desirable threshold, with Cronbach’s
alpha coefficients ranging from 0.705 to 0.864 and 0.838 to 0.889 for Phase 1 and 2, respectively.

Conclusions The study substantiated the instrument to be valid and reliable for predicting smokers’
health behavioural intention to reduce cancer risk. The instrument is made up of 34 items, categorised
into two sections, six HBM constructs and health behavioural intention. The instrument can be utilised
for other smoking cessation-related cancers in different at-risk population.

Keywords: tobacco smoking, cancer health promotion, nasopharyngeal cancer, health belief model,
development and validation, quit smoking, smoking cessation
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Article Summary
Strengths and limitations of this study

1. This study established a novel instrument for assessing at-risk smokers’ health behavioural intention
to reduce NPCrisk based on a well-known framework in a series of systematic validation stages, which
potentially can be applied for other smoking-related cancers.

2. Face validity was undertaken both qualitatively and quantitatively to sufficiently reflect the
demographic during the assessments of psychological constructs. The validation was markedly aided
by experts’ evaluations.

3. This study was conducted in two phases, involving both urban and suburban smokers, to examine
concept validity, convergent validity, and divergent validity.

4. The study's generalizability may be limited by the smokers' cultural perspective, hence, further
studies on smokers from different cultures will be needed to assess the instrument's psychometric
properties.

Introduction

According to the World Health Organization, tobacco smoking is a public health concern that accounts
for over 8 million deaths per year and is the leading avoidable cause of illness, disability, and death
globally [1]. Annually, exposure to smoking is associated with 2.4 million deaths from cancer
throughout the world [2]. The report from the Surgeon General of the United States of America (USA)
associating smoking and cancer was a watershed moment in public health towards tobacco’s adverse
effects on human health, followed by subsequent discovery that tobacco smoke comprises
approximately 7,000 compounds, 72 of which are carcinogenic [3, 4]. Tobacco use is now causally
associated with at least 20 cancer types, which also appears to have a wide-ranging immediate and
long-term health benefits accompanying smoking cessation [2]. However, the harmful consequences
of tobacco smoking are widely neglected or underestimated, despite the fact that it remains a
significant public health hazard among with the impoverished, and marginalised, as well as those in
developing nations, which bear a disproportionate share of the burden [5].

Cancer is a leading cause of death as well as a major obstacle to improving lifespan in every country
[6]. There is an approximately 1% reduction in the overall cancer mortality rate across both sexes in
both high- and low-income countries [7]. However, this is mainly a result of positive trends in the most
common cancers. It fails to account for variations in the frequency and distribution of aetiologic
aspects such as socioeconomic, geographical, genetic, biological, ethnic, social, and physical factors,
as well as disparities across cancer types [7, 8]. For instance, nasopharyngeal cancer (NPC) is
uncommon but unique among head and neck cancers and is a cancer disparity with its own distinct
epidemiological & risk factor profiles. To reinforce the claim, the Global data from the World Health
Organization illustrates poorer outcomes of NPC in endemic areas like Southeast Asia with an
unbalanced global burden of 67% [9].

In Malaysia, NPC is a nationwide public health concern and the 5th leading form of cancer, amounting
to 4,597 new diagnoses of NPC for the 2012-2016 period. The recent report from the Malaysian
National Cancer Registry reported that the lifetime risk of developing NPC among men and women
are 1in 175 and 1 in 482, respectively [10]. Strikingly, there is a substantial geographical variance
within the country, with Sarawak exhibiting a higher prevalence rate of NPC. A previous study has
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shown a significant high age-standardised rates in males (13.5/100,000, 95% Confidence Interval =
12.2 — 15.0) and females (6.2/100,000, 95% Cl= 5.7-6.7) by which the local at-risk ethnic groups
including Bidayuh, Chinese, Iban, Malays and Melanau were collectively ranked top globally. In
particular, the risk among the Bidayuh ethnic population, which is a native indigenous group, exceeds
the general population of males and females in Sarawak by 2.3 times and 1.9 times respectively [11].

This trend has been ascribed to potential risk factors, which include Epstein-Barr virus, genetic
susceptibility, consumption of food with nitrous compounds and volatile nitrosamines, and complex
interaction with environmental factors [12]. Among many risk factors that are associated with NPC,
tobacco smoking is the most important modifiable cause of the severity of NPC [13, 14]. A meta-
analysis 32 epidemiologic studies (28 case-control studies and 4 cohort studies) regarding tobacco
smoking and NPC from 1979 to 2011 reported that tobacco-correlated NPC cases were 60% higher
compared to non-smokers [15]. The Malaysian National Health and Morbidity Survey 2015 showed
that the prevalence of tobacco smoking among the population in Sarawak was 25.4%. The native
indigenous male (61.2%) and female smokers (10.7%) in Sarawak were among the highest nationwide
[16]. Rahman et al (2015) indicated that the average number of tobaccos smoked was 13.6 cigarettes
per day in Sarawak [17]. This lifestyle-induced NPC is a serious concern, and necessitates a
preventative strategy centred on modifying health risk behaviours.

Despite the robust establishment of cumulative impact of tobacco smoking on the risk of cancer, there
is still a paucity of local studies and research efforts to discover critical areas and serve as a benchmark
for the evaluation of the effectiveness of comprehensive strategies to promote cancer prevention
among smokers. Hence, given the significance of this subject, it is imperative to create a questionnaire
that focuses on behavioural factors and is customised to the interests of local at-risk smokers. The
Health Belief Model (HBM), an approachable theoretical model that could aid in the understanding of
the individual’s or a smoker’s belief on the health-related behavioural intention [18, 19]. This HBM
can further predict the smokers’ effort to improve health or their health-seeking behaviours in the
preventive practices of NPC. This study serves to develop and validate a health behaviour model
(HBM)-based questionnaire that aims to predict the health behavioural intention of these smokers
and their perspective and motivation towards smoking cessation.
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Conceptual Framework

The Health Belief Model (HBM) is the underpinning conceptual framework for this study to focus on
psychological variables for predicting health behavioural intention. Developed in the 1950s by social
psychologists at the United States Public Health Service, the Health Belief Model (HBM) is currently
one of the most extensively used cognitive model and theoretical framework to help researchers
understand and predict health behaviours in the population and ultimate guide for health promotion
and interventions activities [18, 19]. A large volume of studies in the past utilized HBM to examine
health-promoting behaviours for the prevention of different cancers in both developed and
developing countries including, the USA, Iran and Ethiopia [20-22]. The HBM is a value-expectancy
theory, based on the hypothesis of Lewin et al that highlights the influence of two variables on
behaviour: 1) the value that a person places on the outcome of the behaviour and 2) the person’s
perception of how likely the behaviour will lead to that outcome, in the event of an illness (19). Having
evolved over the past decades, HBM currently consists of 6 elements: i) perceived susceptibility, ii)
perceived severity, iii) perceived benefits, iv) perceived barriers, v) cues to action, and vi) self-efficacy
[23].

The first four refer to a person’s subjective perceptions regarding 1) his/her risk of getting the disease;
2) how severe the consequences are of getting the disease; 3) the benefits from performing a health
behaviour in preventing, curing, or managing the disease; and 4) obstacles to that health behaviour,
e.g. financial and time costs, side effects, and so on (23). “Cue to action” is the stimulus, which may
be internal (e.g., physical sensations) or external (e.g., friends with the disease, social media), that is
required for that health behaviour to occur, and “self-efficacy” refers to the person’s confidence on
how capable he/she is to successfully undertake that health behaviour [19, 23].
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Methods
Study design and setting

A cross-sectional study was conducted in Sarawak, Malaysia in two phases: Phase 1 from October 2020
to January 2021 and Phase 2 from January to April 2021. Sarawak is the largest Malaysian state on the
island of Borneo with a population of more than 2.6 million, made up of 26 different ethnic groups.
Sarawak is divided into twelve divisions, each of which is further divided into districts and sub-districts.

The sample population of Phase 1 were residents residing in urban and suburban areas in Miri,
Sarawak. Phase 2 mainly involved by residents residing in Bintulu, Kuala Baram (a federal constituency
in Miri Division), and remote rural areas in Miri. They were mainly local employees working in the
agricultural industry. Data were collected by eight trained research assistants. All research assistants
were given a crash course in the research aims, methodology and data collection, as well as a trial run
to simulate real-world situations. Prior to the distribution of questionnaires, participants were briefed
regarding the objective and methodology of the study, as well as the benefits and risks involved.
Involvement in this sample was entirely voluntary and did not pose any potential threat. Upon
clarifying the study details, informed consent was obtained from each participant. The anonymity of
the respondents’ details is assured. The research assistants provided clarifications to smokers who
requested assistance. The methodology of the study and data collection were recorded precisely and
accurately throughout the process of the research.

The inclusion criteria were: 1) 18 years old and above, 2) smoked for at least a year, and 3) is a
Sarawakian. Participants who did not consent to participate, were pregnant, or smoked e-cigarettes
only were excluded from this study.

Patient and Public Involvement

No patient was involved in this study.

Instrument development and validation

The questionnaire was self-administered based on prior validated studies. Search was conducted using
the National Library of Medicine (PubMed), Google Scholar and Cochrane Library databases by
exploring various keywords: health belief model, nasopharyngeal cancer, cancer, smokers, smoking
behaviours/habit, and questionnaire/tools/instruments. Questionnaires and prior literatures were
examined primarily, and explicitly on smokers around about NPC prevention using HBM. The initial
guestionnaire consisted of 41 items.

The questionnaire was developed in English and translated to Malay by two local fluent bilingual
translators. An experienced researcher, whose mother tongue is Malay, compared the Malay version
of the questionnaire to the English version. A ‘back-translation” approach to English was taken
independently by another two bilingual translators based on the Beaton-recommended guidelines
[24].

To determine the content validity, 10 healthcare professionals including public health experts, hospital
directors, and health officers were invited to evaluate the survey instrument. According to Lawshe’s
model, a questionnaire was designed and organized to assist and allow the panellists to express clearly
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their views on the importance of including different components in a model. Experts received
attachments of the questionnaire via email, which was graded on a three-point scale: essential, useful
but not essential, and not essential. Based on Lawshe’s table, items with a CVR value greater than 0.62
were retained [25]. To minimise ambiguity, the experts evaluated each item’s accuracy, phrasing and
grammar as well as their relevance to the construct. Modifications were made for subsequent analysis
based on the experts’ comments and suggestions. Overall, 7 items were deleted, 2 items were
rephrased and 1 item was allocated into a different construct.

Face validity was evaluated through a pilot study by 10 local smokers of different ethnic background,
both qualitatively and quantitatively. Smokers who participated in the pilot study were exempted
from the main study. The pilot study is conducted on a small-scale basis to ascertain the feasibility of
the proposed larger study [26]. In the qualitative stage, cognitive interviews were conducted face-to-
face individually to obtain participant’s feedback on their comprehension and answers. Items which
were not well understood were identified from the cognitive interview [27]. Minor revisions were
made to better suit a linguistically and culturally diverse context. Based on the local smokers’
perspective, an item-oriented towards a person’s faith or spirituality to own health was also included.
With the consensus of the researchers, an item was added, ‘I think getting nose and throat cancer is
my destiny and quitting smoking will not change it’. In the quantitative stage, a survey was
disseminated based on a Likert scale of 1 (least importance) to 5 (extremely important) to determine
the clinical impact of each item. The importance score was calculated based on “clinical impact
method” in which the clinical impact of each item was determined from the proportion of participants
who identified it as important. This technique was chosen for better clarity where the items were
ranked according to their impact score. Mean importance score of each item was computed using the
following formula: Impact Score = Frequency (Proportion) x Importance. Factors were kept if the
Impact Score equal or more than 1.5. They were defined as deemed suitable and kept for further
evaluation [28]. In the current study, the impact score for each item ranged from 1.7 to 4.6, therefore,
no item was eliminated.

Subsequently, in the main study, to determine the construct validity, exploratory and confirmatory
factor analyses were performed in two periods. In the first period, EFA (n = 100) was used to determine
the number of latent factors or the relationships between the common factors. The model was later
adjusted in the second period with CFA (n = 171) via structural equations using AMOS. CFA confirmed
the overall fit of the model and indicated that the measures were in the acceptable range [29].
Convergent validity and discriminant validity were also carried out in Phase 2.

Final scoring of the instrument:

In the main study, the total mean score for each HBM components were formulated on the five-point
Likert scale options from strongly disagree to strongly agree, with scores ranging from 1 to 5 points.
With the exception of 'Perceived Barriers,', which is inversely proportional, a greater score reflects a
firmer desire to quit smoking.

Ethical considerations:

This study was approved by RCSI & UCD Malaysia Campus (RUMC) Institutional Research and Ethics
Committee (Approval no. JPEC 20 0027). The informed consent of all participants was obtained
voluntarily, and the data confidentiality and storage are assured.

Data management:
The data was processed in Microsoft Excel before being analysed in SPSS 26.0 and AMOS 23.0 [30].
Listwise deletion approach was done for missing data of less than 2%. Socio-demographic
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characteristics are presented as number and percentage distribution. Cronbach's alpha coefficients
was used to determine internal consistency. Exploratory Factor Analysis (EFA) and Confirmatory Factor
Analysis (CFA) used to test the construct validity of each construct. Specifically, EFA was evaluated in
Phase 1 and CFA in Phase 2. A p-value below 0.05 was deemed to be statistically significant.

EFA was performed in Phase 1 to reveal the fundamental structure of a large set of variables [29]. The
factors were extracted using principal component analysis with a varimax rotation. As for sampling
adequacy and item-checking, the Kaiser-Meyer-Olkin (KMO) > 0.6 and Bartlett's test for sphericity (p
< 0.05) were used. All loading factors below 0.3 were excluded from the constructs [31].

CFA was performed in Phase 2 to assess the data integrity and the structural model [29]. The
acceptable level of standardised factor loading was set at 0.5 and above to ensure a satisfactory
association between items and corresponding factors [32]. Different fit indices were utilised to
estimate the model fit, for instance a comparative fit index (CFI) of > 0.90, Tucker-Lewis Index (TLI) >
0.90 and root mean square error of approximation (RMSEA) < 0.05 [33]. Additionally, convergent
validity and discriminant validity were evaluated based on the composite reliability (CR) and average
variance extracted (AVE). The HBM components were analysed with the minimum and maximum
scores, total mean score and standard deviation (SD).

Results:

A total of 100 and 171 smokers participated in Phase 1 and Phase 2 of the study, respectively. The
response rate for Phase 1 was 100% (100/100), whereas Phase 2 response rate was 98.3% (171/174).
Majority of the participants were males (Phase 1 86.0%; Phase 2 89.5%) and were in the 30-39 age
group (Phase 1 40.0%; Phase 2 40.9%). A little over a third of the participants smoked for more than
10 years for both Phase 1 (37%) and Phase 2 (40.4%). In Phase 1, most of the participants were lban
(34%), followed by Malay (19%), Chinese (18%), Others (13%), Melanau (9%) and Bidayuh (7%). Most
of the participants in Phase 2 were Chinese (33.9%), followed by Iban (24.6%), Malay (12.3%), Bidayuh
(9.9%), Melanau (9.9%) and Others (9.4%). Details of the smokers’ demographic information are
presented in Table 1.

Table 1: Demographic characteristics of participants
Phase 1 (n=100) Phase 2 (n=171)
Number | Percentage (%) | Number | Percentage (%)

Age

18-29 34 34.0 46 26.9
30-39 40 40.0 70 40.9
40-49 14 14.0 43 25.1
50-64 12 12.0 10 5.8
65 and above 0 0.0 2 1.2
Gender

Male 86 86.0 153 89.5
Female 14 14.0 18 10.5

Ethnic groups

Malay 19 19.0 21 12.3
Chinese 18 18.0 58 33.9
Bidayuh 7 7.0 17 9.9
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Iban 34 34.0 42 24.6
Melanau 9 9.0 17 9.9
Others 13 13.0 16 9.4
Years of smoking

1-5 years 32 32.0 44 25.7
6-10 years 31 31.0 58 33.9
More than 10 years 37 37.0 69 40.4

In Phase 1, Kaiser-Meyer-Olkin Measure of Sampling Adequacy was 0.697 and Barlett's test of the
sphericity was significant (x2 = 1,746, p-value < 0.001). EFA was conducted to analyse the factor
structure with principal component analysis with a varimax rotation. A decision was made to go for 7-
factor structures since there is clarity of 7 constructs. The EFA found that 7 variables had eigenvalues
larger than Kaiser's threshold of 1 and explained 63.0% of the variance when combined. Factor
loadings of higher than 0.3 were found in all the items. Four items had cross loading with values
greater than 0.3, which are PBar5, HBI2, HBI3 & HBI4. All items remained because the contents of the
items were regarded as relevant based on the decision and judgment of the researchers. Table 2
shows the EFA with total items and the factor loading of each construct for the 7-factor model.

Table 2: Result of Exploratory Factor Analysis in Phase 1 (n = 100)

Component
Constructs ltems 1 2 3 4 5 6 7
PSusl 0.665
PSus2 0.750
PSus3 0.810
PSus4 0.548
PSus5 0.736
PSevl 0.558
PSev2 0.720
PSev3 0.744
PSev4d 0.843
PSev5 0.730
PBenl | 0.767
Perceived PBen2 | 0.765
Benefit PBen3 | 0.763
PBend | 0.792
PBarl 0.594
PBar2 0.725
Perceived PBar3 0.658
Barrier PBar4 0.709
PBar5 0.590
PBar6 0.617
CUE1 0.721
CUE2 0.584
Cue to action CUE3 0.736
CUE4 0.723
CUES 0.745

Perceived
Susceptibility

Perceived
Severity
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EFF1 0.721

EFF2 0.730

Self-efficacy EFF3 0.770

EFF4 0.868

EFF5 0.625
Health HBI1 0.681
Behavioural HBl2 0.307
Intention HBI3 0.733
HBI4 0.596

Rotation Sums of Squared Loading

Total 3.469 | 3.371 | 3.246 | 3.072 | 3.071 | 3.012 | 2.185
Percentage of Variance 10.203 | 9.913 9.548 | 9.034 | 9.032 8.859 | 6.425
Cumulative percentage | 10.203 | 20.116 | 29.664 | 38.698 | 47.730 | 56.588 | 63.014

CFA was performed in Phase 2 to assess whether the seven-factor model indicated by the EFA could
sufficiently represent the data. The items in their respective constructs were loaded between 0.586
and 0.898 (Table 3). For the model's fitness to increase, items with less than 0.6 and a Ml more than
10 should have been eliminated. Despite this, they were kept because they were essential for the
conceptual framework. Before arriving at the final model, 6 pairs of correlated errors were added to
improve robustness. The resulting model was suitable for testing, as evidenced by the following model
fit indexes: Chi Square: 641.705; df= 500; P< 0.001; CFl = 0.953; TLI: 0.948; RMSEA= 0.041 (90% ClI

0.031 to 0.050).

Table 3: Result of Confirmatory Factor Analysis in Phase 2 (n = 171)

Constructs Iltems Factor Loadings AVE CR

PSus1 0.898
PSus2 0.819
PSus3 0.739
PSus4 0.685

Perceived Susceptibility PSus5 0.683 0.577 0.871
PSevl 0.680
PSev2 0.675
PSev3 0.806
PSev4 0.867

Perceived Severity PSev5 0.766 0.597 0.881
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PBenl 0.752
PBen2 0.812
PBen3 0.740
Perceived Benefit PBen4 0.733 0.603 0.858
PBarl 0.586
PBar2 0.670
PBar3 0.626
PBar4 0.886
PBar5 0.878
Perceived Barrier PBar6 0.770 0.572 0.888
CUE1 0.646
CUE2 0.721
CUE3 0.727
CUE4 0.767
Cue to action CUES 0.723 0.512 0.839
EFF1 0.645
EFF2 0.694
EFF3 0.827
EFF4 0.859
Self-efficacy EFF5 0.744 0.574 0.869
HBI1 0.654
HBI2 0.836
Health Behavioural HBI3 0.867
Intention HBI4 0.773 0.617 0.864

The AVE and CR values, which are listed in Table 3, were obtained after the structural model's fit was
investigated to check if the items were loaded appropriately. The AVE readings were all over the cut-
off value of 0.5, ranging from 0.512 to 0.617. The CR values were all over the cut-off value of 0.7,
ranging from 0.839 to 0.888. All seven constructs featured sufficient convergent validity.

Discriminant validity was evaluated using Fornell-Larcker criteria by comparing the squared
correlations and AVE scores for each of the pairwise constructs [34]. With the exception of Perceived
Benefit < — > Cue to action, all paired constructs have shown established discriminant validity (Table
4).

Table 4: Result of Discriminant Validity in Phase 2 (n = 171)

Factor Correlation Discriminant
Correlation Squared validity
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Perceived Susceptibility<-->Perceived Severity 312 0.097 Established
Perceived Susceptibility <-->Perceived Benefit .260 0.068 Established
Perceived Susceptibility <-->Perceived Barrier .204 0.042 Established
Perceived Susceptibility <-->Cue to Action 172 0.030 Established
Perceived Susceptibility <-->Self-Efficacy .236 0.056 Established
Perceived Severity <--> Perceived Benefit .575 0.331 Established
Perceived Severity <--> Perceived Barrier -.042 0.176 Established
Perceived Severity <--> Cue to Action .238 0.057 Established
Perceived Severity <--> Self-Efficacy .257 0.066 Established
Perceived Benefit <--> Perceived Barrier -.085 0.007 Established
Perceived Benefit <--> Cue to Action .826 0.682 Not Established
Perceived Benefit <--> Self-Efficacy .349 0.122 Established
Perceived Barrier <--> Cue to Action -.001 0.000 Established
Perceived Barrier <--> Self-Efficacy -.157 0.025 Established
Cue to Action <--> Self-Efficacy .600 0.360 Established

Internal consistency was deemed to be acceptable if the Cronbach’s alpha coefficients were more than
0.7. According to reliability analyses, Cronbach a of the Perceived Susceptibility, Perceived Severity,
Perceived Benefits, Perceived Barriers, Cues to Action, Self-Efficacy and Health Behavioural Intention
were 0.83, 0.81, 0.86, 0.80, and 0.71, respectively in Phase 1 and 0.87, 0.88, 0.86, 0.89, 0.84, 0.87 and
0.86, respectively in Phase 2.

The detailed mean and standard deviation of each HBM component and Health Behavioural Intention
to the socio-demographic characteristics are displayed in Table 5. The total mean score for each
domain ranged from 14.03 to 21.32.

Table 5: Result of the minimum and maximum scores, total mean score and SD in Phase 2 (n=171)

Constructs N Minimum | Maximum Mean SD

Perceived Susceptibility 171 5 25 14.03 4.04

Perceived Severity 171 5 25 16.81 4.44

Perceived Benefits 171 7 20 16.16 2.86

Perceived Barriers 171 6 30 21.32 4.99

Cue to Action 171 9 25 19.97 3.14

Self-Efficacy 171 9 25 18.04 3.87

Health Behavioural 171 5 20 1564 | 3.26
Intention

Discussion

At the time of when the study was conducted, there were no published papers based on HBM to
evaluate cancer health perception among at-risk smokers. Geographics, ethnic groups, national, social,
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and genetic-related factors contribute to the disproportionate burden of cancer. Sarawak’s population
vulnerability to NPC is among the highest in the world. Although genetic predisposition may be the
most important risk factor leading to higher incidence of NPC in Sarawak, individual behavioural
variables are a key driver of community health that must not be underestimated [35].

A total of 34 items in the questionnaire were formulated consistent with the HBM and divided into
two sections: HBM scale for smokers’ perception to NPC; and health behavioural intention to smoking
cessation. Both sections are constructed with a 5-point Likert scale ranging from “1 = strongly disagree”
to “5 = strongly agree”. The first section consists of 30 items and is arranged into six subcategories,
each representing the six constructs of the health belief model — perceived susceptibility (5 items),
perceived seriousness (5 items), perceived benefits (4 items), perceived barriers (6 items), cues to
action (5 items), and self-efficacy (5 items). The second section includes 4 items that predict the health
behavioural intention (See Table S1 and S2).

Based on the validity and reliability tests, including face and content validity, con-struct validity, and
internal consistency, the findings of the current study indicate that the questionnaire has promising
psychometric properties. Ten experts were advised on content validity, and 7 items that did not reach
the threshold of CVR based on Lawshe’s Table and were judged superfluous were removed [25]. Face
validity was examined in a pilot study with 10 smokers who fulfilled the eligibility requirements to
ensure cultural acceptance and assess relevance and readability within the local community. Given a
satisfactory Impact Score of each item, there was no elimination of item in the face validity stage. In
the main study, at-risk smokers from various ethnic groups participated, which was conducted in
urban, suburban and rural regions of Miri (the northern region of Sarawak). The KMO test yielded a
result of 0.697 (Phase 1) and 0.830 (Phase 2) while the Bartlett’s test of sphericity obtained 1746.76
(Phase 1) and 3362.86 (Phase 2), both with p-value < 0.001, indicating that the sample size was
adequate and the correlation between the items was sufficient for factor analysis.

Construct validity primarily concerns the degree to which a concept measures what it claims to
measure [36]. Similar to a previous study [37], a number of analyses were conducted to assess the
construct validity, including EFA, CFA, as well as convergent and discriminant validity. The EFA
demonstrated in Phase 1 that the seven-factor structure accounted for 63.01 percent of the overall
variance. The cut-off point for factor loading was fixed at 0.30. According to EFA suggestion, HBI2 item
(I am trying to quit smoking to prevent nose and throat cancer at this time) should be grouped
together with Perceived Benefit since the factor loading (0.537) is higher than when it is grouped with
Health Behavioural Intention (0.307). This item requires immediate smoking cessation, which may
spark inconsistent answers as some respondents may not be prepared to quit. The Cronbach’s a
coefficient value of ‘Health Behavioural Intention’ construct appeared to be satisfactory (Phase 1:
0.705; Phase 2: 0.861) and this item could potentially be essential in a larger scale. Thus, the
researchers agreed not to delete this item.

In Phase 2, CFA was performed to see if the seven-factor model derived by EFA could demystify the
association among the items based on the chosen framework. The loadings of all factors were more
than 0.5. The goodness of fit was demonstrated to have an acceptable fit with the data with Chi Square
=641.705; df = 500; P< 0.001; CFI = 0.953; TLI: 0.948; RMSEA= 0.041 (90% Cl 0.031 to 0.050). Following
CFA, convergent and discriminant validity were tested in Phase 2. The CR and AVE values for each
component have to be higher than 0.7 and 0.5; respectively, which are fulfilled in the current study,
suggesting an acceptable convergent validity [38]. Discriminant validity was evaluated between the
HBM constructs (excluding health behavioural intention construct). To establish an acceptable
discriminant validity, the factors’ correlation coefficients with other factors must not be greater than
each factor’s AVE square root [34]. The current findings demonstrated established discriminant
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validity for all except for Perceived Benefit <-->Cue to Action. The explanation for this might be that
the greater the perceived benefits of quitting smoking, the more likely smokers will look for cues to
participate in such health-promoting behaviour, or vice versa. Future studies could delve deeper into
the strength of the correlation, particularly between Perceived Benefit and Cue to Action. In terms of
reliability, each construct for both Phase 1 and 2 showed rationally acceptable Cronbach’s a
coefficient values as all of which were higher than 0.7, which demonstrates a high internal consistency
[39].

This study has several limitations. Firstly, it is a cross-sectional study using convenience sampling, and
thus, it is susceptible to recall and selection bias. Participants, on the other hand, were given ample
time to consider their responses before answering the questions. The second limitation was the
relatively small sample size for both EFA (n=100) and CFA (n=171). However, Kline (1994) indicated
that for EFA, a sample size of 100 is sufficient, while Anderson & Gerbing (1988) suggested that
CFA/SEM may be reliably examined with a minimum sample size of 100-150 [40, 41]. The third
limitation is the health behavioural intentions investigated in this study were mainly on smoking
cessation, the smokers’ cultural perspective of other health behavioural intentions was not presented.
Future studies looking at different perspective of health behavioural intentions will help to review the
psychometric properties of the instrument.

This study provides practical implications. With it being valid and reliable, the public health officials
and researchers, now have a reason to launch larger population-based study on health behavioural
intention to minimise NPC. Given that the current smoking rates in Malaysia remain high, this
guestionnaire can help in the understanding and determining the construct that influences smokers’
health decisions. Subsequently, cancer risk can be reduced by better prediction, a comprehensive
tobacco control programme, policy creation, and health interventions.

Conclusions

The current study developed a comprehensive HBM-based questionnaire with satisfactory
psychometric properties, confirming the validity and reliability. A health intervention targeting NPC in
this population may be more effective due to the awareness of this population regarding their
increased susceptibility to NPC and may also benefit from being informed by this questionnaire. With
the possibility of being expanded to general health campaigns that target tobacco smoking, the
authors also propose further studies to use the instruments for application in other smoking-related
cancers in different susceptible populations and geographic locations.
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1

2

3

4 Table S1: Questionnaire to predict health behavioural intention on smoking cessation to prevent
5 nasopharyngeal cancer in Sarawak, Malaysia based on the Health Belief Model: a cross-sectional
? study (English Version)
8

9

10 Section 1: Perceptions towards nose and throat cancer

11

12

12 Please choose the best answer options to indicate your level of agreement.
12 Constructs Questions Strongly | Disagree | Neutral | Agree | Strongly
17 of Health disagree agree
18 Belief Model

19

20 Perceived 1. | feel that | will get

21 susceptibility | nose and throat cancer

22 in the future.

23

24 2. My chances of

25 getting nose and

26 throat cancer are high.

27

28 3. | cannot avoid

29 myself from getting

30 nose and throat

31 cancer.

32

33 4.1 am worried about

34 getting nose and

35 throat cancer due to

36 family history.

37

38 5. My smoking habit

23 makes me more likely

a1 than average to get

42 nose and throat

43 cancer.

44 -

45 Perceived 6. The thought of nose

46 seriousness | and throat cancer

47 scares me.

48

49 7. If I had nose and

50 throat cancer, the cost

51 of treatment can be a

52 financial strain.

53

54 8. Nose and throat

55 cancer would threaten

56 a relationship with my

57 family.

58

59

60
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9. If I had nose and
throat cancer my
whole life would
change.

10. If | developed nose
and throat cancer, |
would not live long.

Perceived
benefits

11. Quit smoking
decreases my chance
of getting nose and
throat cancer.

12. Quit smoking
decreases my chance
of dying from nose and
throat cancer.

13. Quit smoking can
improve my health.

14. | feel less anxious
about nose and throat
cancer if | quit
smoking.

Perceived
barriers

15. It is difficult to quit
tobacco smoking (e.g.
peer pressure).

16. | feel anxious
without smoking.

17. Tobacco smoking
relieves my stress.

18. | experience
headache without
smoking.

19. | experience
excessive salivation
without smoking.

20. | think getting nose
and throat cancer is
destiny and quitting
smoking will not
change it.

Cues to
action

21. | will stop smoking
if I have social support.
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1

2

3 22. | will stop smoking
g if there are

6 information sources

7 that reminds me.

8 Examples of sources

9 include: the internet,
10 newspapers, radio and
1 TV.

12

13 23. | will stop smoking
14 if I have the will to

15 change.

16

17 24. | will stop smoking
18 if | know the diseases
19 related to smoking.

20

21 25. | will stop smoking
22 if there are health

23 professionals to assist
24 me.

26 Self-efficacy | 26. | can refuse to

;é smoke when | am

29 thinking about difficult
30 problem.

;; 27.1can refuse the

33 urge to smoke.

34

35

36 28. | can refuse to

37 smoke when | see

38 someone else smoking.
39

40 29. | can refuse to

41 smoke when offered
42 by my friends/ family.
43

44 30. | can refuse from
45 buying cigarettes when
46 | have extra pocket

47 money.

48

49

50

51 Section 2: Health Behavioural Intention to quit smoking
52

53

54 . Lo
55 Please choose the best answer options to indicate your level of agreement.
g? Statements Strongly | Disagree | Neutral Agree Strongly
58 disagree agree
59

60
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1. I would like to lead a healthier
lifestyle to prevent nose and
throat cancer.

2.l am trying to quit smoking to
prevent nose and throat cancer
at this time.

3. | plan to quit smoking to
prevent nose and throat cancer
within six months.

4. 1 would like to quit smoking to
prevent nose and throat cancer
but have never really tried.
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1

2

3

4 Table S2: Questionnaire to predict health behavioural intention on smoking cessation to prevent
5 nasopharyngeal cancer in Sarawak, Malaysia based on the Health Belief Model: a cross-sectional
g study (Malay Version)
8

9

10 Bahagian 1: Persepsi terhadap kanser hidung dan tekak.

1; Sila bulatkan dengan pilihan jawapan terbaik untuk menunjukkan tahap persetujuan anda.
12 Domain Soalan Sangat Tidak Kurang Setuju | Sangat
15 Model tidak setuju | bersetuju setuju
16 Kepercayaan setuju

17 Kesihatan

18

19 Kepercayaan | 1.Saya merasakan

20 kepada tiada | bahawa saya akan

;; daya tahan mendapat kanser

23 pangkal hidung

24 pada masa akan

25 datang.

;? 2. Peluang saya

28 mendapat kanser

29 pangkal hidung

30 adalah tinggi.

;; 3. Saya tidak dapat

33 mengelakkan diri

34 daripada mendapat

35 kanser pangkal

36 hidung.

37

38 4. Saya bimbang

39 terkena kanser

40 pangkal hidung

2; kerana ahli keluarga

43 saya menghadapi

44 masalah ini.

22 5. Tabiat merokok

47 saya menyebabkan

48 saya lebih berisiko

49 menghidap kanser

50 pangkal hidung.

g; Kepercayaan | 6. Risiko dan kesan-

53 kepada kesan kanser

54 bahaya pangkal hidung

55 menakutkan saya.

56

57 7. Jika saya

58 mempunyai kanser

59 pangkal hidung, kos

60
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rawatan akan
menjadi beban
kewangan keluarga
saya.

8. Kanser pangkal
hidung akan
merosakkan
hubungan antara
ahli keluarga saya.

9. Jika saya
mempunyai kanser
pangkal hidung,
kehidupan saya
akan diubah.

10. Jika saya
mempunyai kanser
pangkal hidung,
saya tidak akan
hidup lama.

Kepercayaan
kepada
manfaat

11. Berhenti
merokok akan
mengurangkan
peluang saya
mendapat kanser
pangkal hidung.

12. Berhenti
merokok akan
mengurangkan
risiko kematian
disebabkan kanser
pangkal hidung.

13. Berhenti
merokok amat
penting untuk
meningkatkan
kesihatan saya.

14. Berhenti
merokok akan
mengurangkan
kerisauan saya
terhadap kanser
pangkal hidung.

Kepercayaan
kepada
halangan

15. Saya berasa
sukar untuk
menghentikan
tabiat merokok atas
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1

2

3 sebab tekanan

g rakan sebaya dan
6 lain-lain.

/ 16. Saya akan

g berasa bimbang
10 akan sesuatu tanpa
11 merokok.

E 17. Merokok

14 menghilangkan

15 tekanan saya.

16

17 18. Jika saya tidak
18 merokok, saya akan
19 mengalami sakit
20 kepala

21

22 19. Jika saya tidak
23 merokok, saya akan
24 mengalami air liur
25 berlebihan.

26

27 20. Saya rasa

28 mendapat kanser
29 pangkal hidung

30 adalah takdir dan
;; berhenti merokok
33 tidak akan

34 mengubahnya.

22 Isyarat untuk | 21. Jika saya

37 bertindak mempunyai

38 sokongan sosial,
39 saya akan berhenti
40 merokok.

41

42 22. Jika beberapa
43 sumber maklumat
44 mengingatkan saya,
45 saya akan berhenti
46 merokok. Contoh
Z; sumber maklumat
49 termasuk internet,
50 surat khabar, radio
51 danTV.

52

53 23. Saya akan

54 berhenti merokok
55 sekiranya saya

56 mempunyai

57 kemahuan untuk
58 berubah.

59

60

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

24. Menyedari
bahaya merokok
akan membantu
saya berhenti
merokok.

25. Saya akan
berhenti merokok
sekiranya ahli
profesional
kesihatan
membantu saya

Keberkesanan
diri

26. Saya boleh
menolak merokok
apabila saya ingin
memikirkan
masalah yang sukar.

27. Saya boleh
menolak merokok
apabila saya
mempunyai
keinginan untuk
merokok.

28. Saya boleh
menolak merokok
apabila saya melihat
orang lain merokok.

29. Saya boleh
menolak merokok
apabila kawan/
keluarga saya
mengajak saya
untuk merokok.

30. Saya boleh
menolak membeli
rokok apabila saya
mempunyai lebihan
wang saku.

Bahagian 2: Tingkah laku untuk berhenti merokok demi kesihatan

Sila bulatkan dengan pilihan jawapan terbaik untuk menunjukkan tahap persetujuan anda.

Soalan

Sangat
tidak
bersetuju

Tidak
setuju

Kurang
bersetuju

Setuju

Sangat
setuju
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1. Saya akan menjalani gaya
hidup yang lebih sihat untuk
mencegah kanser pangkal hidung.

2. Saya sedang berusaha untuk
berhenti merokok untuk

9 mengurangkan risiko kanser
10 pangkal hidung pada masa ini.

oNOYTULT D WN =

1 3. Saya merancang untuk
berhenti merokok untuk
mengurangkan risiko kanser

15 pangkal hidung dalam masa enam
16 bulan.

17 4. Saya ingin berhenti merokok
18 untuk mengurangkan risiko

19 kanser pangkal hidung tetapi
20 tidak pernah mencuba.
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Reporting checklist for cross sectional study.

Based on the STROBE cross sectional guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find

each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and

provide a short explanation.
Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the STROBE cross sectionalreporting guidelines, and cite

them as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for

reporting observational studies.

Reporting Item Page Number
Title and
abstract
Title #1a Indicate the study’s design with a commonly 3
used term in the title or the abstract
Abstract 1b  Provide in the abstract an informative and 3
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Introduction

Background /
rationale

Objectives

Methods

Study design

Setting

Eligibility criteria

Data sources /

measurement

#3

#6a

#8

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

balanced summary of what was done and what

was found

Explain the scientific background and rationale

for the investigation being reported

State specific objectives, including any

prespecified hypotheses

Present key elements of study design early in

the paper

Describe the setting, locations, and relevant
dates, including periods of recruitment,

exposure, follow-up, and data collection

Give the eligibility criteria, and the sources and

methods of selection of participants.

Clearly define all outcomes, exposures,
predictors, potential confounders, and effect

modifiers. Give diagnostic criteria, if applicable

For each variable of interest give sources of
data and details of methods of assessment
(measurement). Describe comparability of
assessment methods if there is more than one

group. Give information separately for for

4-5

7-8
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https://www.goodreports.org/reporting-checklists/strobe-cross-sectional/info/#6a
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exposed and unexposed groups if applicable.

Bias #9 Describe any efforts to address potential 7-8. We involved experts
sources of bias and participants of

different background and

ethnic groups in hopes to

reduce biasness.

Study size #10 Explain how the study size was arrived at 14
Quantitative #11 Explain how quantitative variables were 8
variables handled in the analyses. If applicable, describe

which groupings were chosen, and why
Statistical #12a Describe all statistical methods, including those 7-8
methods used to control for confounding
Statistical #12b Describe any methods used to examine 8
methods subgroups and interactions
Statistical #12c Explain how missing data were addressed N/A. No missing data was
methods collected.
Statistical #12d If applicable, describe analytical methods 8
methods taking account of sampling strategy
Statistical #12e Describe any sensitivity analyses N/A
methods
Results
Participants #13a Report numbers of individuals at each stage of  N/A. Do not have a list of
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study—eg numbers potentially eligible,

examined for eligibility, confirmed eligible,

numbers potentially

eligible.

included in the study, completing follow-up,

and analysed. Give information separately for

oNOYTULT D WN =

10 for exposed and unexposed groups if

12 applicable.

15 Participants 13b Give reasons for non-participation at each N/A

stage

Participants 13c Consider use of a flow diagram N/A. Do not have a list of
23 numbers potentially

25 eligible.

H+
kN
AN
Q

28 Descriptive data Give characteristics of study participants (eg 8-9

demographic, clinical, social) and information
33 on exposures and potential confounders. Give
35 information separately for exposed and

37 unexposed groups if applicable.

+H
kN
N
(e

40 Descriptive data Indicate number of participants with missing N/A. No missing data was

data for each variable of interest collected

(6)}

46 Outcome data 1 Report numbers of outcome events or N/A. This study focuses

48 summary measures. Give information on validating the

50 separately for exposed and unexposed groups questionnaire with a

if applicable. series of analysis.

Main results #16a

56 Give unadjusted estimates and, if applicable,

N/A. This study focuses

58 confounder-adjusted estimates and their on validating the

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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precision (eg, 95% confidence interval). Make
clear which confounders were adjusted for and

why they were included

Report category boundaries when continuous

variables were categorized

If relevant, consider translating estimates of
relative risk into absolute risk for a meaningful
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Report other analyses done—e.g., analyses of
subgroups and interactions, and sensitivity

analyses

Summarise key results with reference to study

objectives

Discuss limitations of the study, taking into
account sources of potential bias or
imprecision. Discuss both direction and

magnitude of any potential bias.

Give a cautious overall interpretation

considering objectives, limitations, multiplicity
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of analyses, results from similar studies, and

other relevant evidence.

Generalisability = #21  Discuss the generalisability (external validity) 14

of the study results

Other

Information

Funding #22  Give the source of funding and the role of the 14
funders for the present study and, if applicable,
for the original study on which the present
article is based

Notes:

9: 5 - 6. We involved experts and participants of different background and ethnic groups in hopes

to reduce biasness.

12c¢: N/A. No missing data was collected.

13a: N/A. Do not have a list of numbers potentially eligible.

13c: N/A. Do not have a list of numbers potentially eligible.

14b: N/A. No missing data was collected

15: N/A. This study focuses on validating the questionnaire with a series of analysis.

16a: N/A. This study focuses on validating the questionnaire with a series of analysis.

16b: N/A. This study focuses on validating the questionnaire with a series of analysis.
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16¢: N/A. This study focuses on validating the questionnaire with a series of analysis. The
STROBE checklist is distributed under the terms of the Creative Commons Attribution License
CC-BY. This checklist was completed on 19. September 2021 using

https://www.goodreports.org/, a tool made by the EQUATOR Network in collaboration with

Penelope.ai
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Abstract

Objective Lifestyle-induced nasopharyngeal carcinoma (NPC) is a serious but preventable risk factor.
This study serves to develop and validate a questionnaire that aims to predict the health behavioural
intention on smoking cessation in Sarawak, Malaysia using the Health Belief Model (HBM).

Design A cross-sectional study

Setting Urban and suburban areas in Sarawak, Malaysia.

Participants The preliminary items of the instrument were developed after extensive literature review.

The instrument was translated into the Malay language using the forward-backwards method before
commencing with the content validity by a panel of 10 experts. Face validity was done both
guantitatively and qualitatively by 10 smokers. The construct validity of the instrument was evaluated
through exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). A total of 100
smokers participated in phase 1 for EFA, while 171 smokers participated in phase 2 for CFA. Internal
consistency was measured using Cronbach’s alpha coefficients to evaluate the reliability.

Results In the exploratory stage, the factor loading of each item remained within the acceptable
threshold. The final revised CFA yielded appropriate fit of the seven-factor model with the following
model fit indexes: Chi-Square: 641.705; df= 500; P< 0.001; CFl = 0.953; TLI: 0.948; RMSEA= 0.041.
Satisfactory convergent validity and divergent validity were shown, with the exception of one pairwise
construct. The internal reliability of these scales was above the desirable threshold, with Cronbach’s
alpha coefficients ranging from 0.705 to 0.864 and 0.838 to 0.889 in phase 1 and 2, respectively.

Conclusions The study substantiated the instrument to be valid and reliable for predicting smokers’
health behavioural intention to reduce cancer risk. The instrument is made up of 34 items, categorised
into two sections, six HBM constructs and health behavioural intention. The instrument can be utilised
for other smoking cessation-related cancers in different at-risk populations.

Keywords: tobacco smoking, cancer, health promotion, nasopharyngeal cancer, health belief model,
development, validation, smoking cessation
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Article Summary
Strengths and limitations of this study

1. This study established a novel instrument to assess smokers’ health behavioural intention to reduce
NPC risks, based on a well-known framework in a series of systematic validation stages. This
instrument can potentially be applied to other smoking-related cancers as well.

2. Face validity was undertaken both qualitatively and quantitatively to sufficiently reflect the
demographic during the assessments of psychological constructs. The validation was markedly aided
by experts’ evaluations.

3. This study was conducted in two phases, involving both urban and suburban smokers, to examine
concept validity, convergent validity, and divergent validity.

4. The study's generalizability may be limited by the smokers' cultural perspective, hence, further
studies on smokers from different cultures will be needed to assess the instrument's psychometric
properties.

Introduction

According to the World Health Organization, tobacco smoking is a public health concern that accounts
for over 8 million deaths per year and is the leading avoidable cause of illness, disability, and death
globally [1]. Annually, exposure to smoking is associated with 2.4 million deaths from cancer
throughout the world [2]. The report from the Surgeon General of the United States of America (USA)
associating smoking and cancer was a watershed moment in public health towards tobacco’s adverse
effects on human health. This was followed by the subsequent discovery that tobacco smoke
comprises approximately 7,000 compounds, 72 of which are carcinogenic [3, 4]. Tobacco use is now
causally associated with at least 20 cancer types. There are wide-ranging immediate and long-term
health benefits accompanying smoking cessation [2]. However, the harmful consequences of tobacco
smoking are widely neglected or underestimated, despite the fact that it remains a significant public
health hazard among the impoverished, and marginalised, as well as those in developing nations,
which bear a disproportionate share of the burden [5].

Cancer is a leading cause of death as well as a major obstacle to improving lifespan in every country
[6]. There is an approximately 1% reduction in the overall cancer mortality rate across both sexes in
both high- and low-income countries [7]. However, there are variations in the frequency and
distribution of aetiological aspects such as socioeconomic, geographical, genetic, biological, ethnic,
social, and physical factors, as well as disparities across cancer types [7, 8]. For instance,
nasopharyngeal cancer (NPC) is uncommon but uniqgue among head and neck cancers with its own
distinct epidemiological & risk factors. Global data from the World Health Organization illustrates
poorer outcomes of NPC in endemic areas like Southeast Asia which has an unbalanced global burden
of 67% [9].

In Malaysia, NPCis a nationwide public health concern and the fifth leading form of cancer, amounting
to 4,597 new diagnoses of NPC for the 2012-2016 period. A recent report from the Malaysian National
Cancer Registry reported that the lifetime risk of developing NPC among men and women is 1 in 175
and 1 in 482, respectively [10]. There is a substantial geographical variance within the country, with
Sarawak exhibiting a higher prevalence rate of NPC. A previous study has shown a significant high age-
standardised rate in males (13.5/100,000, 95% Confidence Interval = 12.2 — 15.0) and females
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(6.2/100,000, 95% Cl=5.7-6.7). The high-risk ethnic groups in Sarawak which include Bidayuh, Chinese,
Iban, Malays and Melanau collectively rank top globally. In particular, the risk among the Bidayuh
ethnic population, which is a native indigenous group, exceeds the risk for the male and female
general population in Sarawak by 2.3 times and 1.9 times respectively [11].

This trend has been ascribed to potential risk factors, which include Epstein-Barr virus, genetic
susceptibility, consumption of food with nitrous compounds and volatile nitrosamines, and complex
interaction with environmental factors [12]. Among the many risk factors that are associated with NPC,
tobacco smoking is the most important modifiable cause of NPC [13, 14]. A meta-analysis 32
epidemiological studies (28 case-control studies and 4 cohort studies) on the association of tobacco
smoking and NPC from 1979 to 2011 reported that tobacco-correlated NPC cases were 60% higher
compared to non-smokers [15]. The Malaysian National Health and Morbidity Survey 2015 showed
that the prevalence of tobacco smoking among the population in Sarawak was 25.4%. The native
indigenous male (61.2%) and female (10.7%) smokers in Sarawak were among the highest nationwide
[16]. Rahman et al (2015) indicated that the average number of cigarettes smoked per day in Sarawak
was 13.6 [17]. This lifestyle-induced NPC is a serious concern, and necessitates a preventative strategy
centred on modifying health risk behaviours.

Despite the robust establishment of cumulative impact of tobacco smoking on the risk of cancer, in
Malaysia, there is still a paucity of published studies and research to evaluate the effectiveness of
comprehensive strategies to promote cancer prevention among smokers. It is imperative to create a
questionnaire that focuses on behavioural factors and is customised to the interests of local smokers
to risk of cancer. The Health Belief Model (HBM) is an approachable theoretical model that aids in the
understanding of the individual’s or a smoker’s belief on the health-related behavioural intention [18,
19]. This HBM can predict the smokers’ effort to improve health or their health-seeking behaviours
for the prevention of NPC. This study serves to develop and validate a health behaviour model (HBM)-
based questionnaire that aims to predict the health behavioural intention of smokers and their
perspective and motivation towards smoking cessation.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 35



Page 5 of 35

oNOYTULT D WN =

BMJ Open

Conceptual Framework

The Health Belief Model (HBM) is the underpinning conceptual framework for this study to focus on
psychological variables to predict health behavioural intention. Developed in the 1950s by social
psychologists at the United States Public Health Service, the Health Belief Model (HBM) is currently
one of the most extensively used cognitive model and theoretical framework to help researchers
understand and predict health behaviours in the population and ultimately guide health promotion
and interventions activities [18, 19]. A large volume of studies conducted in numerous countries, both
in developed and developing countries, have utilized HBM to examine health-promoting behaviours
for the prevention of different cancers [20-22]. The HBM is a value-expectancy theory, based on the
hypothesis of Lewin et al that highlights the influence of two variables on behaviour: 1) the value that
a person places on the outcome of the behaviour and 2) the person’s perception of how likely the
behaviour will lead to that outcome, in the event of an illness (19). Having evolved over the past
decades, HBM currently consists of 6 elements: i) perceived susceptibility, ii) perceived severity, iii)
perceived benefits, iv) perceived barriers, v) cues to action, and vi) self-efficacy [23].

The first four refer to a person’s subjective perceptions regarding 1) his/her risk of getting the disease;
2) how severe the consequences are of getting the disease; 3) the benefits from performing a health
behaviour in preventing, curing, or managing the disease; and 4) obstacles to that health behaviour,
e.g. financial and time costs, side effects, and so on (23). “Cue to action” is the stimulus, which may
be internal (e.g., physical sensations) or external (e.g., friends with the disease, social media), that is
required for that health behaviour to occur, and “self-efficacy” refers to the person’s confidence on
how capable he/she is to successfully undertake that health behaviour [19, 23].
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Methods
Study design and setting

A cross-sectional study was conducted in Sarawak, Malaysia in two phases: phase 1 from October 2020
to January 2021 and phase 2 from January to April 2021. Sarawak is the largest Malaysian state
situated on the island of Borneo with a population of more than 2.6 million, made up of 26 different
ethnic groups. Sarawak is divided into twelve divisions, each of which is further divided into districts
and sub-districts. The two divisions selected for the study were Miri and Bintulu, which had the
respective populations of 433,800 and 266,200.

The sample population in phase 1 were residents residing in urban and suburban areas in Miri,
Sarawak. Phase 2 mainly involved residents of Bintulu, Kuala Baram (a federal constituency in Miri
Division), and remote rural areas in Miri. They were mainly local employees working in the agricultural
industry. Data were collected by eight trained research assistants. All research assistants were given
a crash course in the research aims, methodology and data collection, as well as a trial run to simulate
real-world situations. Prior to the distribution of the questionnaires, participants were briefed
regarding the objective and methodology of the study, as well as the benefits and risks involved.
Involvement in this study was entirely voluntary. Upon clarifying the study details, informed consent
was obtained from each participant. The anonymity of the respondents’ details is assured. The
research assistants provided clarification to smokers who requested assistance. The methodology of
the study and data collection were recorded precisely and accurately throughout the process of the
research.

The inclusion criteria were: 1) 18 years old and above, 2) smoked for at least a year, and 3) is a
Sarawakian. Participants who did not consent to participate, were pregnant, or smoked e-cigarettes
only were excluded from this study.

Patient and Public Involvement

No patient was involved in this study.

Instrument development and validation

The questionnaire was self-administered based on prior validated studies. A search was conducted
using the National Library of Medicine (PubMed), Google Scholar and Cochrane Library databases by
exploring various keywords: health belief model, nasopharyngeal cancer, cancer, smokers, smoking
behaviours/habit, and questionnaire/tools/instruments. Questionnaires and prior literature were
examined primarily, and explicitly on smokers around NPC prevention using HBM. The initial
guestionnaire consisted of 41 items.

The questionnaire was developed in English and translated to Malay by two local fluent bilingual
translators. An experienced researcher, whose mother tongue is Malay, compared the Malay version
of the questionnaire to the English version. A ‘back-translation” approach to English was taken
independently by another two bilingual translators based on the Beaton-recommended guidelines
[24].
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To determine the content validity, 10 healthcare professionals including public health experts, hospital
directors, and health officers were invited to evaluate the survey instrument. Using Lawshe’s model,
a questionnaire was designed and organized to assist and allow the panellists to express clearly their
views on the importance of including different components in a model. Experts received attachments
of the questionnaire via email, which was graded on a three-point scale: essential, useful but not
essential, and not essential. Based on Lawshe’s table, items with a CVR value greater than 0.62 were
retained [25]. To minimise ambiguity, the experts evaluated each item’s accuracy, phrasing and
grammar as well as their relevance to the construct. Modifications were made for subsequent analysis
based on the experts’ comments and suggestions. Overall, 8 items were deleted, 2 items were
rephrased and 1 item was allocated into a different construct.

Face validity was evaluated through a pilot study by 10 local smokers of different ethnic backgrounds,
both qualitatively and quantitatively. Smokers who participated in the pilot study were exempted
from the main study. The pilot study is conducted on a small-scale basis to ascertain the feasibility of
the proposed larger study [26]. In the qualitative stage, cognitive interviews were conducted face-to-
face individually to obtain participants’ feedback on their comprehension and answers. Items which
were not well understood were identified from the cognitive interview [27]. Minor revisions were
made to better suit a linguistically and culturally diverse context. Based on the smokers’ perspective,
an item-oriented person’s faith or spirituality to own health was also included. With the consensus of
the researchers, an item was added, ‘I think getting nose and throat cancer is my destiny and quitting
smoking will not change it’. In the quantitative stage, a survey was disseminated based on a Likert
scale of 1 (least importance) to 5 (extremely important) to determine the clinical impact of each item.
The importance score was calculated based on the “clinical impact method” in which the clinical
impact of each item was determined from the proportion of participants who identified it as important.
This technique was chosen for better clarity where the items were ranked according to their impact
score. The mean importance score of each item was computed using the following formula: Impact
Score = Frequency (Proportion) x Importance. Factors were kept if the Impact Score equal or more
than 1.5. These factors were defined as deemed suitable and kept for further evaluation [28]. In the
current study, the impact score for each item ranged from 1.7 to 4.6, therefore, no item was
eliminated.

Subsequently, in the main study, to determine the construct validity, exploratory and confirmatory
factor analyses were performed in two periods. In the first period, EFA (n = 100) was used to determine
the number of latent factors or the relationships between the common factors. The model was later
adjusted in the second period with CFA (n = 171) via structural equations using AMOS. CFA confirmed
the overall fit of the model and indicated that the measures were in the acceptable range [29].
Convergent validity and discriminant validity were also carried out in phase 2. The flow diagram for
the questionnaire development and validation is shown in Figure 1.

Final scoring of the instrument:

In the main study, the total mean score for each HBM component was formulated on the five-point
Likert scale options from strongly disagree to strongly agree, with scores ranging from 1 to 5 points.
With the exception of 'Perceived Barriers,', which is inversely proportional, a greater score reflects a
firmer desire to quit smoking.

Ethical considerations:

This study was approved by the Joint Penang Ethics Committee (Approval no. JPEC 20 0027). The
informed consent of all participants was obtained voluntarily, and data confidentiality and storage are
assured.
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Data management:

The data was processed in Microsoft Excel before being analysed in SPSS 26.0 and AMOS 23.0 [30].
Listwise deletion approach was done for missing data of less than 2%. Socio-demographic
characteristics are presented as number and percentage distribution. Cronbach's alpha coefficients
were used to determine internal consistency. Exploratory Factor Analysis (EFA) and Confirmatory
Factor Analysis (CFA) were used to test the construct validity of each construct. Specifically, EFA was
evaluated in phase 1 and CFA in phase 2. A p-value below 0.05 was deemed to be statistically
significant.

EFA was performed in phase 1 to reveal the fundamental structure of a large set of variables [29]. The
factors were extracted using principal component analysis with a varimax rotation. The Kaiser-Meyer-

Olkin (KMO) > 0.6 and Bartlett's test for sphericity (p < 0.05) were used for adequacy and item checking.

All loading factors below 0.3 were excluded from the constructs [31].

CFA was performed in phase 2 to assess the data integrity and the structural model [29]. The
acceptable level of standardised factor loading was set at 0.5 and above to ensure a satisfactory
association between items and corresponding factors [32]. Different fit indices were utilised to
estimate the model fit. These include a comparative fit index (CFl) of > 0.90, Tucker-Lewis Index (TLI) >
0.90 and root mean square error of approximation (RMSEA) < 0.05 [33]. Additionally, convergent
validity and discriminant validity were evaluated based on the composite reliability (CR) and average
variance extracted (AVE). The HBM components were analysed with the minimum and maximum
scores, total mean score and standard deviation (SD).

Results:

A total of 100 and 171 smokers participated in phase 1 and 2 of the study, respectively. The response
rate for phase 1 was 100%, whereas in phase 2 the response rate was 98.3% (171/174). The majority
of the participants were males (Phase 1, 86.0%; Phase 2, 89.5%) and were in the 30-39 age group
(Phase 1, 40.0%; Phase 2, 40.9%). A little over a third of the participants smoked for more than 10
years for both phase 1 (37%) and phase 2 (40.4%). In phase 1, most of the participants were lban
(34%), followed by Malay (19%), Chinese (18%), Others (13%), Melanau (9%) and Bidayuh (7%). Most
of the participants in phase 2 were Chinese (33.9%), followed by Iban (24.6%), Malay (12.3%), Bidayuh
(9.9%), Melanau (9.9%) and Others (9.4%). Details of the smokers’ demographic information is
presented in Table 1.

Table 1: Demographic characteristics of participants

Phase 1 (n=100) Phase 2 (n=171)

Number | Percentage (%) | Number | Percentage (%)
Age
18-29 34 34.0 46 26.9
30-39 40 40.0 70 40.9
40-49 14 14.0 43 25.1
50-64 12 12.0 10 5.8
65 and above 0 0.0 2 1.2
Gender
Male 86 86.0 153 89.5
Female 14 14.0 18 10.5
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Ethnic groups

Malay 19 19.0 21 12.3
Chinese 18 18.0 58 33.9
Bidayuh 7 7.0 17 9.9
Iban 34 34.0 42 24.6
Melanau 9 9.0 17 9.9
Others 13 13.0 16 9.4
Years of smoking

1-5 years 32 32.0 44 25.7
6-10 years 31 31.0 58 33.9
More than 10 years 37 37.0 69 40.4

In phase 1, Kaiser-Meyer-Olkin Measure of Sampling Adequacy was 0.697 and Barlett's test of the
sphericity was significant (x2 = 1,746, p-value < 0.001). EFA was conducted to analyse the factor
structure with principal component analysis with a varimax rotation. A decision was made to go for 7-
factor structures since there is clarity of 7 constructs. The EFA found that 7 variables had eigenvalues
larger than Kaiser's threshold of 1 and explained 63.0% of the variance when combined. Factor
loadings higher than 0.3 were found in all the items. Four items had cross-loading with values greater
than 0.3, which are PBar5, HBI2, HBI3 & HBI4. All items remained because the contents of the items
were regarded as relevant based on the decision and judgment of the researchers. Table 2 shows the
EFA with total items and the factor loading of each construct for the 7-factor model.

Table 2: Result of Exploratory Factor Analysis in phase 1 (n = 100)

Component
Constructs ltems 1 2 3 4 5 6 7
PSusl 0.665
Perceived PSus2 0.750
Susceptibility PSus3 0.810
PSus4 0.548
PSus5 0.736
PSevl 0.558
. PSev2 0.720
Pse;fg:tey d PSev3 0.744
PSev4d 0.843
PSev5 0.730
PBenl | 0.767
Perceived PBen2 | 0.765
Benefit PBen3 | 0.763
PBend | 0.792
PBarl 0.594
PBar2 0.725
Perceived PBar3 0.658
Barrier PBar4 0.709
PBar5 0.590
PBar6 0.617
Cue to action CUE1 0.721
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CUE2 0.584
CUE3 0.736
CUE4 0.723
CUE5 0.745
EFF1 0.721
EFF2 0.730
Self-efficacy EFF3 0.770
EFF4 0.868
EFF5 0.625
Health HBI1 0.681
Behavioural HBl2 0.307
Intention HE3 0.733
HBI4 0.596
Rotation Sums of Squared Loading
Total 3.469 | 3.371 3.246 | 3.072 | 3.071 | 3.012 | 2.185
Percentage of Variance 10.203 | 9.913 9.548 | 9.034 | 9.032 | 8.859 | 6.425
Cumulative percentage 10.203 | 20.116 | 29.664 | 38.698 | 47.730 | 56.588 | 63.014

CFA was performed in phase 2 to assess whether the seven-factor model indicated by the EFA could
sufficiently represent the data. The items in their respective constructs were loaded between 0.586
and 0.898 (Table 3). For the model's fitness to increase, items with less than 0.6 and a Ml of more than
10 should have been eliminated. However, they were kept because they were essential for the
conceptual framework. Before arriving at the final model, 6 pairs of correlated errors were added to
improve robustness. The resulting model was suitable for testing, as evidenced by the following model
fit indexes: Chi Square: 641.705; df= 500; P< 0.001; CFl = 0.953; TLI: 0.948; RMSEA= 0.041 (90% ClI

0.031 to 0.050).

Table 3: Result of Confirmatory Factor Analysis in phase 2 (n = 171)

Constructs ltems Factor Loadings AVE CR

PSusl 0.898
PSus2 0.819
PSus3 0.739
PSus4 0.685

Perceived Susceptibility PSus5 0.683 0.577 0.871
PSevl 0.680
PSev2 0.675

Perceived Severity PSev3 0.806 0.597 0.881
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PSev4 0.867
PSev5 0.766
PBenl 0.752
PBen2 0.812
PBen3 0.740
Perceived Benefit PBen4 0.733 0.603 0.858
PBarl 0.586
PBar2 0.670
PBar3 0.626
PBar4 0.886
PBar5 0.878
Perceived Barrier PBar6 0.770 0.572 0.888
CUE1 0.646
CUE2 0.721
CUE3 0.727
CUE4 0.767
Cue to action CUES5 0.723 0.512 0.839
EFF1 0.645
EFF2 0.694
EFF3 0.827
EFF4 0.859
Self-efficacy EFF5 0.744 0.574 0.869
HBI1 0.654
HBI2 0.836
Health Behavioural HBI3 0.867
Intention HBI4 0.773 0.617 0.864

The AVE and CR values, which are listed in Table 3, were obtained after the structural model's fit was
investigated to check if the items were loaded appropriately. The AVE readings were all over the cut-
off value of 0.5, ranging from 0.512 to 0.617. The CR values were all over the cut-off value of 0.7,
ranging from 0.839 to 0.888. All seven constructs featured sufficient convergent validity.

Discriminant validity was evaluated using Fornell-Larcker criteria by comparing the squared
correlations and AVE scores for each of the pairwise constructs [34]. With the exception of Perceived
Benefit < — > Cue to action, all paired constructs have shown established discriminant validity (Table
4).
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Table 4: Result of Discriminant Validity in phase 2 (n = 171)

Factor Correlation Discriminant

Correlation Squared validity
Perceived Susceptibility<-->Perceived Severity 312 0.097 Established
Perceived Susceptibility <-->Perceived Benefit .260 0.068 Established
Perceived Susceptibility <-->Perceived Barrier .204 0.042 Established
Perceived Susceptibility <-->Cue to Action 172 0.030 Established
Perceived Susceptibility <-->Self-Efficacy .236 0.056 Established
Perceived Severity <--> Perceived Benefit .575 0.331 Established
Perceived Severity <--> Perceived Barrier -.042 0.176 Established
Perceived Severity <--> Cue to Action .238 0.057 Established
Perceived Severity <--> Self-Efficacy .257 0.066 Established
Perceived Benefit <--> Perceived Barrier -.085 0.007 Established
Perceived Benefit <--> Cue to Action .826 0.682 Not Established
Perceived Benefit <--> Self-Efficacy .349 0.122 Established
Perceived Barrier <--> Cue to Action -.001 0.000 Established
Perceived Barrier <--> Self-Efficacy -.157 0.025 Established
Cue to Action <--> Self-Efficacy .600 0.360 Established

Internal consistency was deemed to be acceptable if the Cronbach’s alpha coefficients were more than
0.7. According to reliability analyses, Cronbach a of the Perceived Susceptibility, Perceived Severity,
Perceived Benefits, Perceived Barriers, Cues to Action, Self-Efficacy and Health Behavioural Intention
were 0.83,0.81, 0.86, 0.80, and 0.71, respectively in phase 1 and 0.87, 0.88, 0.86, 0.89, 0.84, 0.87 and
0.86, respectively in phase 2.

The detailed mean and standard deviation of each HBM component and Health Behavioural Intention
to the socio-demographic characteristics are displayed in Table 5. The total mean score for each
domain ranged from 14.03 to 21.32.

Table 5: Result of the minimum and maximum scores, total mean score and SD in phase 2 (n=171)

Constructs N Minimum | Maximum Mean SD
Perceived Susceptibility 171 5 25 14.03 4.04
Perceived Severity 171 5 25 16.81 4.44
Perceived Benefits 171 7 20 16.16 2.86
Perceived Barriers 171 6 30 21.32 4,99
Cue to Action 171 9 25 19.97 3.14
Self-Efficacy 171 9 25 18.04 3.87
Health Behéwoural 171 5 20 15.64 396
Intention
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Discussion

At the time when the study was conducted, there were no published papers based on HBM to evaluate
cancer health perception among at-risk smokers. Geography, ethnicity, national, social, and genetic-
related factors contribute to the disproportionate burden of cancer. Sarawak’s population
vulnerability to NPC is among the highest in the world. Although genetic predisposition may be the
most important risk factor leading to higher incidence of NPC in Sarawak, individual behavioural
variables are a key driver of community health that must not be underestimated [35].

A total of 34 items in the questionnaire were formulated consistent with the HBM and divided into
two sections: HBM scale for smokers’ perception of NPC; and health behavioural intention to smoking
cessation. Both sections are constructed with a 5-point Likert scale ranging from “1 = strongly disagree”
to “5 = strongly agree”. The first section consists of 30 items and is arranged into six subcategories,
each representing the six constructs of the health belief model — perceived susceptibility (5 items),
perceived seriousness (5 items), perceived benefits (4 items), perceived barriers (6 items), cues to
action (5 items), and self-efficacy (5 items). The second section includes 4 items that predict health
behavioural intention (See Table S1 and S2).

Based on the validity and reliability tests, including face and content validity, construct validity, and
internal consistency, the findings of the current study indicate that the questionnaire has promising
psychometric properties. Ten experts advised on content validity, and 7 items that did not reach the
threshold of CVR based on Lawshe’s Table and were judged superfluous were removed [25]. Face
validity was examined in a pilot study with 10 smokers who fulfilled the eligibility requirements to
ensure cultural acceptance and assess relevance and readability within the local community. Given a
satisfactory Impact Score of each item, no item was eliminated in the face validity stage. In the main
study, at-risk smokers from various ethnic groups participated, which was conducted in urban,
suburban and rural regions of Miri (the northern region of Sarawak). The KMO test yielded a result of
0.697 (Phase 1) and 0.830 (Phase 2) while the Bartlett’s test of sphericity obtained 1746.76 (Phase 1)
and 3362.86 (Phase 2), both with p-value < 0.001, indicating that the sample size was adequate and
the correlation between the items was sufficient for factor analysis.

Construct validity primarily concerns with the degree to which a concept measures what it claims to
measure [36]. Similar to a previous study [37], a number of analyses were conducted to assess the
construct validity, including EFA, CFA, as well as convergent and discriminant validity. The EFA
demonstrated in phase 1 that the seven-factor structure accounted for 63.01 percent of the overall
variance. The cut-off point for factor loading was fixed at 0.30. According to EFA suggestion, HBI2 item
(I am trying to quit smoking to prevent nose and throat cancer at this time) should be grouped
together with Perceived Benefit since the factor loading (0.537) is higher than when it is grouped with
Health Behavioural Intention (0.307). This item requires immediate smoking cessation, which may
spark inconsistent answers as some respondents may not be prepared to quit. The Cronbach’s a
coefficient value of ‘Health Behavioural Intention’ construct appeared to be satisfactory (Phase 1:
0.705; Phase 2: 0.861) and this item could potentially be essential on a larger scale. Thus, the
researchers agreed not to delete this item.

In phase 2, CFA was performed to see if the seven-factor model derived by EFA could validate the
association among the items based on the chosen framework. The loadings of all factors were more
than 0.5. The goodness of fit was demonstrated to have an acceptable fit with the data, Chi Square =
641.705; df = 500; P< 0.001; CFl = 0.953; TLI: 0.948; RMSEA= 0.041 (90% CI 0.031 to 0.050). Following
CFA, convergent and discriminant validity were tested in phase 2. The CR and AVE values for each
component have to be higher than 0.7 and 0.5; respectively, which are fulfilled in the current study,
suggesting an acceptable convergent validity [38]. Discriminant validity was evaluated between the
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HBM constructs (excluding health behavioural intention construct). To establish acceptable
discriminant validity, the factors’ correlation coefficients with other factors must not be greater than
each factor’s AVE square root [34]. The current findings demonstrated established discriminant
validity for all except for Perceived Benefit <-->Cue to Action. The explanation for this might be that
the greater the perceived benefits of smoking cessation, the more likely smokers will look for cues to
participate in such health-promoting behaviour, or vice versa. Future studies could delve deeper into
the strength of the correlation, particularly between Perceived Benefit and Cue to Action. In terms of
reliability, each construct for both phase 1 and 2 showed rationally acceptable Cronbach’s a
coefficient values as all of which were higher than 0.7, which demonstrates a high internal consistency
[39].

This study has several limitations. Firstly, it is a cross-sectional study using convenience sampling, and
thus, it is susceptible to recall and selection bias. However, to mitigate recall bias, participants were
given ample time to consider their responses before answering the questions. This study was carried
out with the cooperation of smokers from accessible areas in Sarawak. However, due to the
widespread locations, the population sizes were difficult to determine, which contributed to the
second limitation. The third limitation was the relatively small sample size for both EFA (n=100) and
CFA (n=171). However, Kline (1994) indicated that for EFA, a sample size of 100 is sufficient, while
Anderson & Gerbing (1988) suggested that CFA/SEM may be reliably examined with a minimum
sample size of 100-150 [40, 41].

This study provides practical implications. With it being valid and reliable, the public health officials
and researchers now have a reason to launch a larger population-based study on health behavioural
intention to minimize NPC. Given that the current smoking rates in Malaysia remain high, this
guestionnaire can help in understanding and determining the factors that influence smokers’ health
decisions. Subsequently, cancer risk can be reduced by better prediction, a comprehensive tobacco
control programme, policy creation, and health interventions.

Conclusions

In order to examine the variables affecting smoking cessation for cancer prevention, this study made
an effort to develop a comprehensive HBM-based questionnaire. The results depict consistently
satisfactory psychometric properties, confirming the validity and reliability. Considering that smoking
is @ major contributor to cancer, it is critical to address the health behavioural intention to uncover
obstacles and implement improvements for a more successful intervention. The authors propose
further studies to use the instruments for application in other smoking-related cancers in different
susceptible populations and geographical locations.
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Figure 1. Flow diagram of the development and validation of the Health Belief Model
guestionnaire to promote smoking cessation for nasopharyngeal cancer prevention.
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Conceptualization of constructs based on literature review and Health
Belief Model (HBM) in English version (41 items)

\4

Forward-backward translation (English-Malay-English) by local fluent
bilingual translators (n=2)

l

Content validity by panel of experts (n=10)

A 4

Face validity by local smokers (n=10)

\ 4

Construct validity assessed in two phases:
i) Exploratory factor analysis (n=100)
ii) Confirmatory factor analysis (n=171)

Convergent validity

\ 4

Discriminant validity

A

Internal consistency measured with Cronbach’s alpha coefficients

A

Final version of HBM questionnaire to promote smoking cessation for
nasopharyngeal cancer prevention (seven constructs — 34 items)

Figure 1. Flow diagram of the development and validation of the Health Belief Model
questionnaire to promote smoking cessation for nasopharyngeal cancer prevention.
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Table S1: Questionnaire to promote smoking cessation for nasopharyngeal cancer prevention

(English version).

Section 1: Perceptions towards nose and throat cancer

Please choose the best answer options to indicate your level of agreement.

susceptibility

nose and throat cancer
in the future.

Constructs Questions Strongly | Disagree | Neutral | Agree | Strongly
of Health disagree agree
Belief Model

Perceived 1. | feel that | will get

2. My chances of
getting nose and
throat cancer are high.

3. | cannot avoid
myself from getting
nose and throat
cancer.

4.1 am worried about
getting nose and
throat cancer due to
family history.

5. My smoking habit
makes me more likely
than average to get
nose and throat
cancer.

Perceived
seriousness

6. The thought of nose
and throat cancer
scares me.

7. If I had nose and
throat cancer, the cost
of treatment can be a
financial strain.

8. Nose and throat
cancer would threaten
a relationship with my
family.
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1

2

3 9. If I had nose and

4 throat cancer my

Z whole life would

7 change.

g 10. If | developed nose
10 and throat cancer, |

1 would not live long.
g Perceived 11. Quit smoking

14 benefits decreases my chance
15 of getting nose and

16 throat cancer.

1573 12. Quit smoking

19 decreases my chance
20 of dying from nose and
21 throat cancer.

22

23 13. Quit smoking can
24 improve my health.

25

26

57 14. | feel less anxious
28 about nose and throat
29 cancer if | quit

30 smoking.

31

32 Perceived 15. It is difficult to quit
33 barriers tobacco smoking (e.g.,
34 peer pressure).

35

36 16. | feel anxious

37 without smoking.

38

39 17. Tobacco smoking
40 relieves my stress.

41

42 18. | experience

43 headache without

44 smoking.

45

46 19. | experience

47 excessive salivation
48 without smoking.

49

50 20. | think getting nose
51 and throat cancer is
52 destiny and quitting
53 smoking will not

>4 change it.

55

56 Cues to 21. | will quit smoking
g; action if | have social support.
59

60
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22. | will quit smoking
if there are
information sources
that reminds me.
(Examples of sources
include: the internet,
newspapers, radio and
TV).

23. | will quit smoking
if I have the will to
change.

24. | will quit smoking
if | know the diseases
related to smoking.

25. | will quit smoking
if there are health
professionals to assist
me.

Self-efficacy

26. | can refuse to
smoke when | am
thinking about difficult
problem.

27. | can refuse the
urge to smoke.

28. | can refuse to
smoke when | see
someone else smoking.

29. | can refuse to
smoke when offered
by my friends/ family.

30. | can refuse from
buying cigarettes when
| have extra pocket
money.

Section 2: Health Behavioural Intention on smoking cessation

Please choose the best answer options to indicate your level of agreement.

Statements

Strongly | Disagree
disagree

Neutral

Agree

Strongly
agree
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1. I would like to lead a healthier
lifestyle to prevent nose and
throat cancer.

2.l am trying to quit smoking to
prevent nose and throat cancer
9 at this time.

oNOYTULT D WN =

10 3. | plan to quit smoking to
n prevent nose and throat cancer
within six months.

4. | would like to quit smoking to
15 prevent nose and throat cancer
16 but have never really tried.
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Table S2: Questionnaire to promote smoking cessation for nasopharyngeal cancer prevention
(Malay version- Borang kajiselidik untuk menggalakkan niat tingkah laku kesihatan berkenaan
berhenti merokok bagi pencegahan kanser pangkal hidung)

Bahagian 1: Persepsi terhadap kanser hidung dan tekak.

Sila tandakan pilihan jawapan terbaik untuk menunjukkan tahap persetujuan anda.

Domain
Model
Kepercayaan
Kesihatan

Soalan

Sangat
tidak
setuju

Tidak
setuju

Kurang
bersetuju

Setuju

Sangat
setuju

Kepercayaan
kepada tiada
daya tahan

1. Saya merasakan
bahawa saya akan
mendapat kanser
pangkal hidung
pada masa akan
datang.

2. Peluang saya
mendapat kanser
pangkal hidung
adalah tinggi.

3. Saya tidak dapat
mengelakkan diri
daripada mendapat
kanser pangkal
hidung.

4. Saya bimbang
terkena kanser
pangkal hidung
kerana ahli keluarga
saya menghadapi
masalah ini.

5. Tabiat merokok

saya menyebabkan
saya lebih berisiko

menghidap kanser
pangkal hidung.

Kepercayaan
kepada
bahaya

6. Risiko dan kesan-
kesan kanser
pangkal hidung
menakutkan saya.

7. Jika saya
mempunyai kanser
pangkal hidung, kos
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1

2

3 rawatan akan

4 menjadi beban

Z kewangan keluarga
7 saya.

8 8. Kanser pangkal
9 .

10 hidung akan

1 merosakkan

12 hubungan antara
13 ahli keluarga saya.
14

15 9. Jika saya

16 mempunyai kanser
17 pangkal hidung,
18 kehidupan saya
19 akan berubah.

20

21 10. Jika saya

22 mempunyai kanser
23 pangkal hidung,
24 saya tidak akan
2 hidup lama.

26

27 Kepercayaan | 11. Berhenti

;2 kepada merokok akan

30 manfaat mengurangkan

31 peluang saya

32 mendapat kanser
33 pangkal hidung.
34

35 12. Berhenti

36 merokok akan

37 mengurangkan

38 risiko kematian
39 disebabkan kanser
2(1) pangkal hidung.
42 13. Berhenti

43 merokok amat

2‘; penting untuk

46 meningkatkan

47 kesihatan saya.
ZS 14. Berhenti

50 merokok akan

51 mengurangkan

52 kerisauan saya

53 terhadap kanser
54 pangkal hidung.
55

56 Kepercayaan | 15. Saya berasa
57 kepada sukar untuk

58 halangan menghentikan

Zg tabiat merokok atas
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sebab tekanan
rakan sebaya dan
lain-lain.

16. Saya akan
berasa bimbang
akan sesuatu tanpa
merokok.

17. Merokok
menghilangkan
tekanan saya.

18. Jika saya tidak
merokok, saya akan
mengalami sakit
kepala.

19. Jika saya tidak
merokok, saya akan
mengalami air liur
berlebihan.

20. Saya rasa
mendapat kanser
pangkal hidung
adalah takdir dan
berhenti merokok

tidak akan
mengubahnya.
Isyarat untuk | 21. Jika saya
bertindak mempunyai

sokongan sosial,
saya akan berhenti
merokok.

22. Jika beberapa
sumber maklumat
mengingatkan saya,
saya akan berhenti
merokok. (Contoh
sumber maklumat
termasuk: internet,
surat khabar, radio
danTV).

23. Saya akan
berhenti merokok
sekiranya saya
mempunyai
kemahuan untuk
berubah.
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24. Menyedari
bahaya merokok
akan membantu
saya berhenti
merokok.

25. Saya akan
berhenti merokok
sekiranya ahli
profesional
kesihatan
membantu saya.

Keberkesanan
diri

26. Saya boleh
menolak merokok
apabila saya ingin
memikirkan
masalah yang sukar.

27. Saya boleh
menolak merokok
apabila saya
mempunyai
keinginan untuk
merokok.

28. Saya boleh
menolak merokok
apabila saya melihat
orang lain merokok.

29. Saya boleh
menolak merokok
apabila kawan/
keluarga saya
mengajak saya
untuk merokok.

30. Saya boleh
menolak membeli
rokok apabila saya
mempunyai lebihan
wang saku.

Bahagian 2: Tingkah laku untuk berhenti merokok demi kesihatan

Sila tandakan pilihan jawapan terbaik untuk menunjukkan tahap persetujuan anda.

Soalan

Sangat
tidak
bersetuju

Tidak
setuju

Kurang
bersetuju

Setuju

Sangat
setuju
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1. Saya akan menjalani gaya
hidup yang lebih sihat untuk
mencegah kanser pangkal hidung.

2. Saya sedang berusaha untuk
berhenti merokok untuk
mengurangkan risiko kanser
pangkal hidung pada masa ini.

3. Saya merancang untuk
berhenti merokok untuk
mengurangkan risiko kanser
pangkal hidung dalam masa enam
bulan.

4. Saya ingin berhenti merokok
untuk mengurangkan risiko
kanser pangkal hidung tetapi
tidak pernah mencuba.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 28 of 35



Page 29 of 35 BMJ Open

oNOYTULT D WN =

Reporting checklist for cross sectional study.

Based on the STROBE cross sectional guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find

each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and

provide a short explanation.
Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the STROBE cross sectionalreporting guidelines, and cite

them as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for

reporting observational studies.

Reporting Item Page Number
Title and
abstract
Title #1a Indicate the study’s design with a 3

commonly used term in the title or

the abstract
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Abstract

Introduction

Background /

rationale

Objectives

Methods

Study design

Setting

Eligibility criteria

N
(o

#2

#6a

BMJ Open

Provide in the abstract an
informative and balanced summary
of what was done and what was

found

Explain the scientific background
and rationale for the investigation

being reported

State specific objectives, including

any prespecified hypotheses

Present key elements of study

design early in the paper

Describe the setting, locations, and
relevant dates, including periods of
recruitment, exposure, follow-up,

and data collection

Give the eligibility criteria, and the
sources and methods of selection of

participants.

Clearly define all outcomes,

exposures, predictors, potential
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Data sources /

measurement

Bias

Study size

Quantitative

variables

#8

—
—

BMJ Open

confounders, and effect modifiers.

Give diagnostic criteria, if applicable

For each variable of interest give
sources of data and details of
methods of assessment
(measurement). Describe
comparability of assessment
methods if there is more than one
group. Give information separately
for for exposed and unexposed

groups if applicable.

Describe any efforts to address

potential sources of bias

Explain how the study size was

arrived at

Explain how quantitative variables

were handled in the analyses. If

8-9

15. We involved experts and
participants of different
background and ethnic groups in
hopes to reduce biasness. We are
cognizant that convenience
sampling was approached, which
gives rise to selection and recall
bias. We highlighted as the first

limitation in the manuscript.

15
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applicable, describe which

groupings were chosen, and why

Statistical #12a Describe all statistical methods, 8-9
methods including those used to control for
confounding
Statistical #12b Describe any methods used to 8-9
methods examine subgroups and interactions
Statistical #12c Explain how missing data were 9
methods addressed
Statistical #12d If applicable, describe analytical 9
methods methods taking account of sampling
strategy
Statistical #12e Describe any sensitivity analyses N/A
methods
Results
Participants 13a Report numbers of individuals at N/A. Do not have a list of numbers
each stage of study—eg numbers potentially eligible.

potentially eligible, examined for
eligibility, confirmed eligible,
included in the study, completing
follow-up, and analysed. Give

information separately for for
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Participants

Participants

Descriptive data

(o

Descriptive data

(63}

Outcome data

Main results

BMJ Open

exposed and unexposed groups if

applicable.

Give reasons for non-participation at

each stage

Consider use of a flow diagram

Give characteristics of study
participants (eg demographic,
clinical, social) and information on
exposures and potential
confounders. Give information
separately for exposed and

unexposed groups if applicable.

Indicate number of participants with
missing data for each variable of

interest

Report numbers of outcome events
or summary measures. Give
information separately for exposed

and unexposed groups if applicable.

Give unadjusted estimates and, if
applicable, confounder-adjusted
estimates and their precision (eg,
95% confidence interval). Make

clear which confounders were

N/A

9-10

N/A. No missing data was

collected

N/A. This study focuses on
validating the questionnaire with a

series of analysis.

N/A. This study focuses on
validating the questionnaire with a

series of analysis.
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Main results

Main results

Other analyses

Discussion

Key results

Limitations

Interpretation

kN
()]
(o

N
(@]
(@]

H*
—
~

kN
[00)

B~ S
kN
O

#20
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adjusted for and why they were

included

Report category boundaries when
continuous variables were

categorized

If relevant, consider translating
estimates of relative risk into
absolute risk for a meaningful time

period

Report other analyses done—e.q.,

analyses of subgroups and

interactions, and sensitivity analyses

Summarise key results with

reference to study objectives

Discuss limitations of the study,
taking into account sources of
potential bias or imprecision.
Discuss both direction and

magnitude of any potential bias.

Give a cautious overall interpretation

considering objectives, limitations,

multiplicity of analyses, results from
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N/A. This study focuses on
validating the questionnaire with a

series of analysis.

N/A. This study focuses on
validating the questionnaire with a

series of analysis.

9-13

14-15

15

14
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similar studies, and other relevant

evidence.

Generalisability #21  Discuss the generalisability (external 14-15

oNOYTULT D WN =

validity) of the study results

1 Other

14 Information

17 Funding #22  Give the source of funding and the 15
19 role of the funders for the present

study and, if applicable, for the

original study on which the present

26 article is based
29 Notes:

32+ 9:p.15: We involved experts and participants of different background and ethnic groups in
34 hopes to reduce biasness. We are cognizant that convenience sampling was approached, which

gives rise to selection and recall bias. We highlighted as the first limitation in the manuscript.
40 ° 13a:N/A. Do not have a list of numbers potentially eligible.

43 * 14b: N/A. No missing data was collected

46 ° 15: N/A. This study focuses on validating the questionnaire with a series of analysis.

49 + 16a: N/A. This study focuses on validating the questionnaire with a series of analysis.

52« 16b: N/A. This study focuses on validating the questionnaire with a series of analysis.

55« 16¢: N/A. This study focuses on validating the questionnaire with a series of analysis. The
STROBE checklist is distributed under the terms of the Creative Commons Attribution License
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CC-BY. This checklist was completed on 19. September 2021 using

https://www.goodreports.org/, a tool made by the EQUATOR Network in collaboration with

Penelope.ai
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