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ABSTRACT

Introduction: Pertussis is known to cause infection and reinfection to everyone irrespective of ages and countries.
Therefore, adults do require vaccination for protection against pertussis infection especially the HCW. However,
the pertussis vaccine coverage is low among HCW due to low-risk perception. Protection Motivation Theory (PMT)
is one of the most cited theories to explain risk perception and intention to change. Therefore, we developed a
questionnaire based on the subconstructs of the PMT to assess the acceptance of the pertussis vaccine amongst the
HCWs in Sabah and Sarawak. The motive of this study is to validate this questionnaire to see its validity and reli-
ability. Method: Data was collected using a self-administered questionnaire via an online survey (Monkey Survey).
The questionnaire was given to 250 HCW. Items that were identified as a problem were modified to increase reli-
ability. Further validation was done among 853 HCWs working in various parts of Sabah and Sarawak. Results: The
Cronbach alpha of the overall construct of PMT during the first pilot study was 0.66 and improved to 0.82. Principal
components factor analysis using varimax rotations showed that the first four factors explained 28%, 2%, 9% and 5%
of the variance respectively. Both the one level and two-level modelling indicated that it’s a good fit model. Conclu-
sion: The study instrument that was developed for the study has been tested and proven to be relevant to assess the

risk perception of an HCW towards pertussis.
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INTRODUCTION

Pertussis is known to cause infection and reinfection
to everyone irrespective of ages and countries (1). The
trend of pertussis incidence is observed to be increased
in every three to five years, even in countries with high
vaccine coverage (2). The mortality rate is reported
mostly amongst infants, especially those who are less
than two months old (3). The sources of infection in
the case of these unfortunate infants are said to be from
the parents or siblings. Therefore adults do require
vaccination for protection against pertussis infection (4).

Healthcare workers (HCW) are exposed to many kinds of
infectious diseases every day. Due to lack of symptoms,
some HCW may not realize the possibility of them being
a source in spreading pertussis to their patients (5).
Because of high potential person-to-person transmission

between the HCW and patient, the Advisory Committee
on Immunization Practices (ACIP) recommended all
HCWs to be given booster pertussis vaccine (6). Despite
the recommendation by the Advisory Committee on
Immunization Practices (ACIP) for protection against
pertussis, the compliance rate among HCW in receiving
the pertussis vaccine is relatively low (7). Many studies
have been done to assess the barriers to receive pertussis
vaccine amongst HCW and adults. Risk perception is an
essential reason for the decision to the uptake of vaccine
(7-9).

Risk perception is defined as the ability of an individual
to recognize a certain amount of risk (10). In another
word, risk perception is an individual’s susceptibility to
a threat (11). Risk perception is one of the critical factors
in determining health-seeking behaviour. Many studies
have suggested that disease risk perceptions are a vital
determinant of health behaviour (11). Risk perception
of an individual is best explained using behaviour
theories. Protection Motivation Theory (PMT) is one of
the most cited theories to explain risk perception and
intention to change (10) whereby it explains that there
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is a relationship between risk perception on injuries and
incidents, and the plan to take protective action.

In 1975, Everett M. Roger founded the Protection
Motivation Theory (PMT). Initially, the purpose of this
theory was to give an understanding of the fear appeals.
Fear appeal is a message that is intended to arouse fear
an attempt to change behaviour. A later revision of the
Protection Motivation Theory (12), extended the theory
to a more general method of persuasive communication,
with an emphasis on the cognitive processes mediating
behavioural change. The theory consists of two main
pathways, which are the threat and coping pathway.
The threat appraisal pathway consists of four sub-
constructs in two groups, with one group assessing
perceived threats using two sub-constructs (severity, and
vulnerability) and another group assessing the perceived
rewards also using another two sub-constructs (intrinsic
rewards and extrinsic rewards). The coping appraisal
pathway consists of three sub-constructs in two groups,
with one group assessing perceived efficacy with two
sub-constructs (response efficacy and self-efficacy) and
another assessing perceived costs (response costs) (13).

The PMT constructs can be used to assess the acceptance
of HCWs to receive the pertussis vaccine. The definition
of each sub-construct can be as following:- (a) Severity
— perceived negative effect from pertussis infections;
(b) Vulnerability — perceived likelihood to be infected
by pertussis; (c) Intrinsic rewards — perceived physical
and psychological benefits from not getting the pertussis
vaccine; (d) Extrinsic rewards — perceived social benefits
from not taking pertussis vaccine; (e) Response efficacy
- perceived effectiveness after getting the pertussis
vaccine; (f) Self-Efficacy - personal beliefs in one’s own
ability to adopt specific behaviours against pertussis and
(g) Response Cost - perceived costs incurred after getting
the pertussis vaccine.

There is virtually no information or local studies on the
risk and acceptance of pertussis vaccination by HCW in
Malaysia. We developed a questionnaire based on the
seven subconstructs of the PMT to assess the acceptance
of the pertussis vaccine amongst the HCWs in Sabah
and Sarawak. The motive of this study is to validate this
questionnaire to see its validity and reliability.

MATERIALS AND METHODS

Study Design

This is a pilot study to validate the questionnaire that
was developed to assess the acceptance of the pertussis
vaccine amongst the HCWs in Sabah and Sarawak.
The pilot study was done among the healthcare
workers working in Malaysia using a self-administered
questionnaire via an online survey (Monkey Survey).

Development of the questionnaire
The questionnaire was developed based on a thorough

literature review. The questionnaire was produced
both in English and Malays language. So, validity and
reliability were done one shot. The questionnaire was
phrased according to two examples of published papers
using the Protection Motivation Theory to predict
protective behaviours against Schistosomiasis and
tobacco research (13,14).

The initial questionnaire was divided into three sections:
i. Section 1 consists of socio-demographic
characteristics. This part has 12 questions comprising
of age of respondents, gender, race/ethnicity, religion,
years/months in service, designation, place of working,
presence of contact with the pertussis patients, number
of hours spent with patient in a day, awareness of
Malaysia policy on pertussis and finally on history of
pertussis vaccine.

ii.  Section 2 is to assess the threat appraisal and coping
appraisal pathway. The questions were constructed
based on each subconstructs (severity, vulnerability,
intrinsic reward, extrinsic reward, response efficacy,
self-efficacy and response cost) in Protection Motivation
Theory. Three questions were constructed to represent
each subconstructs, so a total of 21 questions were
produced. A respondent must answer using a six-point
Likert scale (Strongly Disagree, Moderately Disagree,
Disagree, Agree, Moderately Agree and Strongly Agree).

iii. Section 3 consists of two questions assessing on
acceptance of HCW to receive pertussis vaccine from a
scale one to five. One indicates that the HCW unwilling
to take the vaccine while five indicates that the HCW is
very willing to take the pertussis vaccine.

Content and Face Validity

The questionnaire was given to three lecturers comprising
of health educationist and two public health physicians
at the Community Medicine and Public Health, Faculty
of Medicine and Health Sciences, University Malaysia
Sarawak (UNIMAS) to check for content and face validity,
including scoring format. The content validity was
done by checking for relevance and representativeness
of each item to each of the section. As for section 2,
each item was checked for its representativeness to
each subconstructs. After that, the questionnaire was
given for pretesting to seven respondents (5 Master of
Public Health (MPH) students in University Malaysia
Sarawak (UNIMAS) and two nurses from a private
hospital) to check the understandability and readability
of the questionnaire. A small pilot test was done with 30
people comprising of doctors, nurses, medical assistants
and environmental health officer working at Peninsular
Malaysia using purposive sampling to check again
the understandability and time required to answer the
question. All the changes were done according to the
comments given during the pre-test and pilot test (Figure
1). The final questionnaire consists of 12 questions in
Section 1, 21 questions in Section 2 and three questions
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in Section 3.

Evaluation of Psychometric

For the item analysis, another larger-scale pilot study was
done. The sample size per item is 10 were considered
for the number of items (21 items). Taking into 20%
of the non-response rate, a total of 250 participants
were given the questionnaire. The respondents were
consisting of doctors, nurses, assistant medical officer
and environmental health officers working in hospitals,
clinics and district health offices at Peninsular Malaysia.
Purposive sampling was used to get good variation.
Item analysis further was carried out, including item-
level descriptive statistics, item internal consistency,
and factor analysis. Internal Consistency Reliability
(Cronbach’s Alpha) test was done to check the reliability
of a composite score and to identify which items have
a problem in forming the composite score. Items that
were identified as a problem were modified and further
validation was done among 853 HCWs working in
various parts of Sabah and Sarawak (Figure 1).
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Figure 1: Summary of questionnaire development and vali-
dation

Total of 21 items from Section 2 of the questionnaire
were tested for internal consistency (reliability)
and confirmatory factor analysis (validity). Item 1
to 3 represents the severity, items 4 to 6 represents
vulnerability, items 7 to 9 represents intrinsic rewards,
items 10 to 12 represents extrinsic rewards, items
13 to 15 represents response efficacy, items 16 to 18
represents and self-efficacy and finally items 19 to 21
represents response cost. The mean/median score for
the seven PMT constructs will indicate that the higher
the score, the greater the intention to take the pertussis
vaccine.

o The score for Perceived Threat (A)= mean/median
score of severity + mean/median score of vulnerability

o The score for Perceived Rewards (B)= mean/
median score of Intrinsic reward + mean/median score
of extrinsic reward

«  The score for Perceived Efficacy (C)= mean/median
score of self-efficacy + mean/median score of response
efficacy

o The score for Perceived Cost (D) = Mean/median

score of response cost

o The score for Threat appraisal = A minus B (higher
score indicates a surplus of a perceived threat than
rewards)

o The score for Coping Appraisal Pathway = C minus
D (higher score indicated an excess of coping after the
response costs were deducted).

o The score for overall PMT = score for threat
appraisal + score for coping appraisal pathway

Data analysis

All missing data were screened using the survey website.
The responses with incomplete answers shown as
incomplete data on the website. All the responses with
an incomplete answer were deleted immediately before
downloading the Microsoft Excel document with the
complete responses from the website. The Microsoft
Excel document was then exported to Statistical
Package for Social Science (SPSS) software version 23.0
immediately to prevent data entry errors.

Item level descriptive statistics, item internal consistency,
exploratory and confirmatory factor analysis was done
using SPSS version 23.0. The Cronbach alpha values are
described as excellent (0.93-0.94), strong (0.91-0.93),
reliable (0.84-0.90), robust (0.81), fairly high (0.76—
0.95), high (0.73-0.95), good (0.71-0.91), relatively
high (0.70-0.77), slightly low (0.68), reasonable
(0.67-0.87), adequate (0.64-0.85), moderate (0.61-
0.65), satisfactory (0.58-0.97), acceptable (0.45-0.98),
sufficient (0.45-0.96), not satisfactory (0.4-0.55) and
low (0.11) (15). As for exploratory factor analysis, the
coefficients of 0.80 or higher are taken as powerful
indicators, coefficients in the 0.70’s are taken as
relatively strong indicators, those in the 0.50’s and
0.60’s are taken as moderate indicators. The variables
that have in common with each other signify the core
of the factor (16). The confirmatory factor analysis was
done using Analysis of a moment structures (AMOS)
SPSS Version 23.0. Multilevel modelling was done to
analyse the questionnaires at multiple levels (One-level
and two-level modelling). Three measurements were
used to determine the model fit; Chi-square to df ratio
(<2.0 consider acceptable), comparative fit index (CFI)
(>0.90 indicate good fit) and the root mean square error
of approximation (RMSEA) (values of 0.1, 0.05 and 0.08
indicate excellent good fit) (17).

RESULTS

A total of 211 respondents consists of HCW from
Peninsular Malaysia were included in the analysis after
excluding the missing data. The mean age of the HCW
is 33.47(6.33). The percentage of male and female
HCW that partook in the study was 20.9% and 49.1%
respectively. Most of the respondents were from the
hospital (62%) followed by the district health office
(26%) and health clinics (18%). About 73.7% of the
respondents were consists of doctors, followed by nurses,
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medical assistants and environmental health officers,
with 10.3%, 8.5% and 7.5% respectively. Cronbach
alpha of all the 21 items during the pilot study was more
than 0.60 (Table ). However, items 1, 7, 8,9,13,14,15
and 19 had a correlation with a total of less than 0.3.
These items were rephrased, and the questionnaire was
re-validated among 853 respondents working in Sabah
and Sarawak.

Mean age of the HCW were 35.81 (8.28). The
respondents consisted of approximately 58.1% by the
nurses, followed by 22.1% of doctors, 10.1% of medical
assistants and 9.6% of environmental health officers.
Few of the questions with low correlation with total (r)
that were found in the pilot study were rephrased again,
thus improving the Cronbach alpha to 0.82 (Table I).
The Kaiser-Meyer-Olkin (KMO) index value was equal
to 0.864, and Bartlett’s sphericity test results were
10873.6, df = 210 and < 0.001). Four components were
extracted with eigenvalue > 1 with a cut-off point of
0.4. Principal components factor analysis using varimax
rotations showed that the first four factors explained

Table I: Internal consistency of Protection Motivation Theory
sub-construct

Pilot Test (N=211) Actual Study (N=853)

) Mean (SD) Cor- Alpha Mean (SD) Cor- Alpha

Questions relation relation
with with
total, r total, r

Severity 0.78 0.79
Question 1 4.69 (1.23) 0.22 4.77 (1.15) 0.46
Question 2 5.46 (1.15) 0.67 5.48 (0.98) 0.75
Question 3 5.44 (1.16) 0.64 5.48 (0.97) 0.74
Vulnerability 0.84 0.85
Question 4 4.42(1.18) 0.38 4.58 (1.10) 0.69
Question 5 4.65(1.13) 0.65 4.68 (1.06) 0.79
Question 6 4.73(1.17) 0.61 4.82 (1.14) 0.70
Intrinsic Reward 0.63 0.70
Question 7 3.16 (1.42) 0.16 3.50(1.38) 0.47
Question 8 2.81(1.29) 0.24 3.19 (1.53) 0.59
Question 9 2.68 (1.26) 0.20 3.26 (1.47) 0.49
Extrinsic Reward 0.87 0.92
Question 10 2.44 (1.28) 0.50 2.94 (1.68) 0.81
Question 11 2.43 (1.30) 0.65 2.91(1.62) 0.88
Question 12 2.44(1.27) 0.60 2.96 (1.64) 0.86
Response efficacy 0.63 0.77
Question 13 3.90(1.17) 0.13 4.13(1.16) 0.50
Question 14 4.48 (1.02) 0.25 4.63 (1.05) 0.67
Question 15 4.73 (1.05) 0.28 4.78 (1.05) 0.65
Self-Efficacy 0.86 0.88
Question 16 4.79 (1.04) 0.57 4.83 (1.10) 0.74
Question 17 4.42 (1.14) 0.60 4.60 (1.12) 0.80
Question 18 4.40(0.99) 0.49 4.52 (1.04) 0.75
Response Cost 0.78 0.81
Question 19 2.91(1.22) 0.24 3.21(1.29) 0.47
Question 20 2.12(1.15) 0.67 2.92 (1.60) 0.81
Question 21 1.98(1.15) 0.62 2.96 (1.74) 0.77
The overall construct of PMT 0.66 0.82

28%, 2%, 9% and 5% of the variance respectively,
with four factors explaining 64% of the variance in
total. Question 2 and 3 were categorized into severity
category. However, the first question, which is meant
to assess the severity fell into vulnerability category
together with question 4, question 5, and question 6.
Question 7 to 9 (intrinsic reward), questions 10 to 12
(extrinsic reward) and questions 19 to 21 (response
cost) falls into one same category. Questions 13 to 15
(response efficacy) and Questions 16 to 18 (self-efficacy)
falls into the same factor (Table II).

Confirmatory Factor Analysis was done during the
revalidation using the 853 respondents using AMOS
SPSS Version 23.0. Threat and coping factors were
analysed separately in the one-level and two-level
modelling analysis. The one level (Figure 2) and two-
level modelling (Figure 3) for threat pathway show that
the ratio of chi-square to df is more than 2.0; however,
the CFl and RMSEA suggest that it is a good fit model.
As for coping pathway, both the one level (Figure 4) and
two-level modelling (Figure 5) considered a good fit
model based on the CFl and RMSEA.

DISCUSSION

It is important to have an appropriate instrument to
explain health-related behaviour (18). In this study, we
developed an instrument (questionnaire) to assess the
willingness of the HCW to take pertussis vaccine based
on the Protection Motivation Theory (PMT). So far,
there is no available questionnaire to assess the HCW
willingness to uptake the pertussis vaccine based on
PMT. The result of the validation of the questionnaire
has reflected that the questionnaire is reliable and
valid to be used to assess the willingness of HCWs to
take the pertussis vaccine. The study sample also more
than adequate for validation. The strength of this study
is that the pilot study was participated by the HCW in
Peninsular and revalidation was done among the HCW
in Sabah and Sarawak, thus it is suitable to be used
in various parts of Malaysia. The questionnaire was
validated one shot in both English and Malay language.

Few of the questions with low Cronbach alpha were
rephrased again after the pilot test result, thus, improving
the Cronbach alpha pilot test in the actual study.
PMT is widely being used in research to develop an
intervention programme to guide in behaviour change
(13). A questionnaire was developed based on PMT to
predict the intention to engage | Protective behaviours
against schistosomiasis in China which had reported
the Cronbach alpha ranging from 0.48 to 0.82 (13),
while another study on PMT based research on tobacco
smoking reported the Cronbach alpha ranging from 0.48
to 0.80 (14). While all the items in our questionnaire
have a very good Cronbach alpha with more than 0.70.

Exploratory Factor analysis showed that there are four
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Table 11: Exploratory Factor Analysis

Items Factor 1° Factor 2° Factor 3° Factor 4*
(Intrinsic Reward + Extrinsic (Self-Efficacy + (Vulnerability)  (Severity)
Reward + Response Cost) Response efficacy)
1. Pertussis is a serious threat to my health. 0.640
2. Pertussis is a serious threat to the young infant. 0.886
3. Pertussis can cause serious complications among infants and children. 0.879
4. 1 will get infected if I have contact with a patient who has pertussis. 0.808
5. I will get sick if | get infected with pertussis. 0.843
6. | will get serious complications from pertussis if I'm not treated. 0.784
7. 1 will boost my immune system if | acquire pertussis. 0.515
8. | can avoid the side effects of vaccination if | don’t take the pertussis vaccination. 0.707
9. It is more convenient to take antibiotics to prevent pertussis infection. 0.662
10. It will save me money if | don’t take the pertussis vaccination. 0.845
11. 1 can avoid the hassles related to going for a pertussis vaccination (eg. finding parking, queuing 0.863
up and etc).
12. The cost involved in the vaccination process can be reduced if | don’t take the pertussis vaccine 0.863
(for example save on usage of the syringe, vials, cotton an, etc.).
13. 1 will not be infected by pertussis if | take the vaccine. 0.571
14. Nosocomial transmission of pertussis can be prevented if | am vaccinated. 0.729
15. The incidence rate of pertussis will reduce if | take the Pertussis vaccination. 0.786
16. | will take the pertussis vaccine even if my colleagues persuade me not to take it. 0.813
17. 1 will take the pertussis vaccine regardless of its cost 0.819
18. | will take the pertussis vaccination despite the possibility of the side effect of vaccination. 0.804
19. My colleagues will not believe that I am protected against pertussis if | take the vaccination. 0.531
20. | will be isolated by my colleagues if | take the pertussis vaccination. 0.819
21. My family members will scold me if | take the pertussis vaccination. 0.825

2 Data extraction using Principal Component Analysis & Varimax rotation
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Figure 2: Modelling Analysis of Threat Pathway (One-way
modelling). The model fit result showed that Chi-square to df=
6.13, CFl = 0.96, RMSEA = 0.08. Note: S-Severity, V-Vulnera-
bility, IR-Intrinsic Reward, ER- Extrinsic Reward

factors instead of seven. The items representing intrinsic
reward, extrinsic reward and response cost fell into the
same factor. The self-efficacy and response efficacy also
fell into the same factor indicating that all these six items
represent one factor which is the efficacy of the person
to take the vaccine either based on self or environmental
factor. One of the items that were supposed to reflect
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modelling). The model fit result showed that Chi-square to df =
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Figure 5: Modelling Analysis of Coping Pathway (Two-way
modelling). The model fit result showed that Chi-square to df
= 3.39, CFl = 0.985, RMSEA = 0.05. Note: RE- Response Effi-
cacy, SE-Self-Efficacy, RC- Response Cost, C-Coping

severity did not fall into the same category in exploratory
factor analysis (Item 1). Even though according to EFA,
item 1 falls into vulnerability category, but in our
opinion, the question reflects perception on severity. To
date, there are no studies on PMT based questionnaire
validation has ever reported EFA for each subconstructs,
therefore it was difficult to clarify the actual validity of
the subconstructs in PMT. But there are many studies
that are done to predict the health-related behavioural
intention based on PMT subconstructs (13,14,19).

A study on tobacco-based in PMT shows that the one
level modelling of both threat and coping appraisal
fit the data well compared to the two-level model.
However, in our study, The Confirmatory Factor analysis

has shown a satisfactory fit of the data in both, one and
two-level modelling. PMT has been applied to predict
much protective behaviour related to health including
tobacco smoking, vitamin E and C consumption
intentions, intentions on protective behaviour against
Schistosomiasis and many more (13,14,19). The PMT
proposes that awareness of the severity and vulnerability
towards a disease or risk will initiate the protection
motivation. However, the nature of the motivation
was based upon coping appraisals. For example, risk
perception and use of personal protective equipment
increased when workers had concerns due to a previous
incident (10). Thus, this enhances the use of PMT based
questionnaire to guide the researcher to predict the
intention of the HCW to take a pertussis vaccine.

Despite the analysis, there are several weaknesses in the
instrument. Some of the items need to be further refined
(items 7, 8,9, 13, 14, and 15) to improve the instrument.

CONCLUSION

The study instrument that was developed for the study
has been tested and proven to be relevant to assess the
risk perception of an HCW towards pertussis. A person’s
risk perception is determined by the risk they perceive
(threat) and their coping mechanism to handle the
threat. Protection Motivation Theory gives a practical
framework to predict the intention to take the pertussis
vaccine.
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