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ABSTRACT
Vaccine hesitant parents are linked with re-emergence of vaccine preventable diseases, but evidence is
scarce locally. The Parent Attitudes about Childhood Vaccines (PACV) questionnaire was validated and
used in the USA to identify vaccine hesitant parents. This study aimed to adapt and translate the 15-item
PACV questionnaire from English into the Malay language, and to examine its validity and reliability. The
sample population was parents of children aged 0–24 months, recruited at an urban government health
clinic between November 2016-June 2017. During content validation, two items from the “Behavior”
subdomain were identified as items with formative scale and excluded from exploratory factor analysis
(EFA) but retained as part of demography. A total of 151 parents completed the questionnaire with
response rate of 93.3%. Test-retest reliability was tested in 25 respondents four weeks later and the intra-
class correlation was between 0.53 and 1.00. EFA of the 13 items showed possibility of two to four factor
domains, but three domains were most conceptually equivalent. Two of the domains were similar to the
original and one factor was identified de novo. One item was deleted due to poor factor loading of <
0.3. Therefore, the validated final PACV-Malay consisted of 12 items framed within three-factor domains.
The PACV-Malay was reliable with total Cronbach alpha of 0.77. In conclusion, the PACV-Malay is a valid
and reliable tool which can be used to identify vaccine hesitant parents in Malaysia. Confirmatory factor
analysis and predictive validity are recommended for future studies.
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Introduction

The implementation of immunization programs has successfully
reduced the burden of communicable diseases globally.1,2 In
Malaysia, the national immunization program, improved con-
ditions of daily living such as water and sanitation, and specific
public health interventions had contributed to the substantial
reduction of mortality among children due to communicable
diseases including vaccine preventable diseases in the past three
decades.3,4 Despite its significant contribution to global health,
there are growing concerns on safety of vaccines, increasing
vaccine hesitancy among parents5 and the emergence of vaccine
preventable diseases in recent years including in Malaysia.6-11

Vaccine hesitancy has been linked with the increased incidence
of vaccine preventable diseases. It is defined as delayed in accep-
tance or refusal of vaccination despite availability of vaccination
services.12 Vaccine hesitant individuals are individuals who have
varying degrees of indecision about specific vaccines or vaccina-
tion in general.12 Vaccine hesitant parents (VHPs) are important
individuals to be identified early as their attitude toward vaccina-
tionmay not be extreme, and there is a role of positive influence to
increase immunization uptake among these individuals. However,
there is paucity on data about vaccine hesitancy among parents in
Malaysia.

The Parent Attitudes about Childhood Vaccines (PACV)
questionnaire is a validated questionnaire which has

a predictive ability to help identify VHPs and subsequently
provide room for intervention.13-15 The validated question-
naire has 15 items within three subdomains “Safety and effi-
cacy”; “General attitudes”; and “Behavior” with Cronbach
alpha of 0.74, 0.84 and 0.74, respectively.15 A scoring valida-
tion study had shown that there was a statistically significant
linear association between a parent’s total score on the 15-
item PACV and their child’s immunization status.16

This questionnaire was validated in Washington, USA. To
our knowledge, this tool has not been validated and psycho-
metrically tested in the Malay language. Hence, we aimed to
adapt and translate the original PACV questionnaire from the
English language to Malay language and to subsequently
examine its psychometric properties.

Materials and methods

Study design and setting

This was a cross-sectional questionnaire translation and vali-
dation study. It involved three phases i) adaptation, content
validation and translation of the PACV questionnaire from
English into the Malay language; ii) face validation of the
PACV-Malay version (pre-testing); and iii) psychometric eva-
luation of the PACV-Malay version to assess its validity and
reliability (including test-retest). The study was conducted
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between November 2016 and June 2017 at a public primary
health-care clinic situated in an urban area. Figure 1 outlines
the study process.

Phase 1: adaptation, content validation and translation
Phase 1 of the study involved adaptation process which included
content validation by the expert panel. The expert panel was five
consultants and experts in Primary Care Medicine, Public
Health and Population Medicine, Pediatrics and questionnaire
translation and validation research. The panel reviewed the
original 15-item questionnaire and scrutinized each item for
its content and relevance to the Malaysian population. The
adapted questionnaire was then forward and back-translated
by four independent translators according to guideline recom-
mendations for cross-cultural adaptation and translation
studies.17-19 The available translations were then harmonized
and reviewed by the expert panel. Discrepancies between the
different versions were discussed to ensure initial conceptual,
item, and semantic equivalence. At the end of phase 1, a PACV
Malay-harmonized (PACV-M-H) version was produced.

Phase 2: face validation
Face validation aimed to determine clarity, comprehensibility,
readability and feasibility of using the questionnaire among
the target population. It was conducted on 10 participants
who fulfilled the inclusion and exclusion criteria as outlined
below. Respondents were asked to clarify in detail what they
understood, and asked to think aloud in their own words if
there were any problems with the items. Following each face
validation, comments and corrections were made.

Phase 3: field testing and psychometric evaluation
In phase 3, field testing of the PACV-M-H was done on
parents who fulfilled the same inclusion criteria. However,
the participants during phase 2 were not re-selected for
phase 3 of the study, hence participants for Phase 2 and
Phase 3 were mutually exclusive. Data collected were then
subjected to psychometric evaluation. Items with factor load-
ing of >0.3 were considered.20

Test-retest
All participants with an appointment interval of 4 weeks were
invited to do a retest. Twenty-five respondents who returned
after this period were given the same PACV-
M-H questionnaire to complete the test-retest.

Sample size
A target sample size for phase 3 was calculated using the
Sample to Variable Ratio (SVR) of 10:1 with a minimum of
150 respondents needed.21-24 The possibility of incomplete
questionnaires, unreturned questionnaires or withdrawal of
consent in 10% of the respondents were considered, hence
the sample size was increased to 165 participants.

Sampling method and sampling population
Convenience sampling method was adopted with the aim of
recruiting a variety of study participants which included
fathers and mothers of different ethnicities and age groups.
Recruitment was done over a period of 4 weeks. The sampling

frame was parents attending the Maternal and Child Health
unit of a public primary health-care clinic situated in Klang
Valley. Parents who were present at the waiting area were
approached and invited to participate. The sample population
was Malaysian parents with at least one child who is between
0 and 24 months old and the parent was at least 18 years of
age. Parents who were not able to read and understand the
Malay language and parents who had cognitive impairment or
intellectual disability were excluded from the study. All parti-
cipants were provided with patient information sheet and
gave written informed consent. The self-administered
PACV-M-H questionnaire were completed by the participants
while waiting for their turn in clinic. The participants were
not rushed to answer the questionnaire to help reflect their
true opinions. Demographic data were also collected. Upon
completion, the questionnaire was returned to the researcher
who then checked for completeness.

Research tool
The PACV is a 15-items questionnaire with three factor
domains – “Behavior”, “Safety and efficacy”, and “General
attitudes”. The original questionnaire consisted of 17 ques-
tions, of which the first two questions were regarding relation-
ship to child and whether the child considered for the study
was the firstborn. The 15 items of the questionnaire are the
subsequent questions (Q3-Q17) (refer Appendix 1). Each
item’s responses are grouped into hesitant responses which
scored 2, unsure responses which scored 1 and non-hesitant
responses which scored 0. However, for respondents who
answered “Don’t know” for items 3 and 4 (Q3 and Q4) the
mark will be dismissed. Hence, the total score range would be
from a minimum of 0 to a maximum of either 30, 28 (if
answered one “Don’t know” for Q3 or Q4) or 26 (if answered
“Don’t know” for both Q3 and Q4). The total scores are then
converted to a 0–100 scale. Based on previous validation
studies, respondents who scored < 50 can be considered as
non-hesitant parents, while those who scored ≥ 50 may be
considered as vaccine hesitant parents.16

Statistical analysis
Data entry and statistical analysis were performed using
IBM SPSS Statistics version 23.0. The data entered were
checked for outliers and missing values. A scale of 1–5
were used to code respondent’s answers. The scale was
converted from the questionnaire to denote an ordinal
ranking, whereby a scale of 1 is a non-hesitant response, 3
is unsure while 5 is a hesitant response. Negative items were
reverse coded to reflect the same response. Two items with
11-point Likert-scale were collapsed to the 1–5 scale.
Descriptive statistics were used to illustrate the demographic
data of the participants, responses to the items in the ques-
tionnaire and parents’ scoring. Floor and ceiling effects were
noted. Sampling adequacy was assessed using the Kaiser-
Meyer-Olkin (KMO) measure value and appropriateness of
data was conducted using the Bartlett’s test of sphericity.
A KMO value of at least 0.5025 and a significant Bartlett’s
test of sphericity with a p-value of <0.0526 would mean
suitability to proceed to factor analysis. For psychometric
properties of the questionnaire, construct validity was
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Figure 1. Overview of the conduct of the study.
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examined to review the dimensionality or structural validity
by exploratory factor analysis (EFA). EFA using principal
factor analysis with Promax rotation (Eigenvalue ≥ 1) was
used. Only items with factor loading of >0.3 were consid-
ered. Hypothesis testing was also considered. Criterion
validity was not examined in this study as it was not
applicable.

Reliability was measured by internal consistency analysis
and Cronbach alpha. To represent high internal consistencies,
Cronbach alpha of 0.50–0.70 were considered as reliable.27,28

Test-retest data were assessed by calculating the intra-class
correlation coefficients (ICC). It is calculated as the ratio of
the sums of variance component estimates and defined to be
within the interval of 0 to 1, with <0.40 considered poor,
between 0.40 and 0.59 considered fair, 0.60–0.74 is good and
≥0.75 is excellent.29

Ethical consideration
We obtained written permission from the instrument devel-
oper Douglas J. Opel, University of Washington, Seattle to
adapt, translate and validate the PACV. The Ethics
Committee of the Research Management Institute (RMI) of
Universiti Teknologi MARA (UITM) (REC/90/15) and the
Medical Research and Ethics Committee from the Ministry
of Health Malaysia approved the study protocol. It is in
accordance with the Helsinki Declaration of 1975.

Results

The adaptation, content validation, translation and face
validation of PACV-Malay

The expert panel concurred that all 15 items were considered
appropriate for the Malaysian population. Two items (Q3,
Q4) with a formative answer scale (“Yes”, “No” and “Don’t
know”) were excluded from psychometric analysis. These
items enquired the child’s immunization history (Q3 –
“Have you ever delayed having your child get a shot for
reasons other than illness or allergy?” and Q4 – “Have you
ever decided not to have your child get a shot for reasons
other than illness or allergy?”) rather than a hesitant behavior.
However, they were retained in the PACV-Malay question-
naire as part of demography questions as they are deemed
important to highlight VHPs.

During forward translation, there was a difference of opi-
nion pertaining to item Q6 (“Children get more shots than are
good for them”). Following back translation and final harmo-
nization process, the most suitable translation was chosen. We
referred back to the development of the original PACV
questionnaire,14 and noted that Q6 and Q9 (“It is better for
children to get fewer vaccines at the same time”) were derived
from a different statement to improve the validity of PACV.
Hence, as these two items were related in score prediction, Q9
was also reviewed to ensure correct conceptualization. Finally,
the harmonized translated questionnaire, the PACV-
M-H version was produced and ready for face validation.

During the first face validation, all respondents found the
questionnaire was clear and easy to understand. There were
discrepancies for Q6 and Q9 responses, which ideally should

be concordant. The items were revised and the second version
of the study tool, PACV-M-H (2) included three options for
item Q6. Face validation was repeated. There were similar
number of respondents who chose between the three options
without any preference. The respondents were asked to think
aloud about what they understood. The points were discussed
again with the expert panel and PACV-M-H (3) was pro-
duced. The face validation process was repeated until there
were no significant misunderstandings during the third face
validation. Hence, a total of 30 respondents had participated
in the face validation phase. The PACV-M-H (3) was then
ready for field testing.

Field testing and psychometric evaluation

A total of 165 parents were approached but 11 (6.7%) refused
to participate, with a response rate of 93.3%. In total, 151
completed questionnaires were analyzed. Majority were
Malays (88.7%) and Muslims (89.4%). The mean age was
30.45 ± 4.26 years. The demographic characteristics of respon-
dents are presented in Table 1.

Responses to items
In the “General attitudes” domain, four items (Q7, Q14, Q15
and Q16) were noted to have floor effects (percent of respon-
dents answering “strongly agree” exceeded 15%) and one item
Q8 with ceiling effect (percent of respondents answering
“strongly disagree” exceeded 15%) (Refer Appendix 2).
There were no floor or ceiling effects for the “Safety” domain.

Validity analysis
The Kaiser-Meyer-Olkin (KMO) value was 0.736 with
a significant p-value of <0.001 for the Bartlett’s test of spheri-
city. These results showed that the data set was suitable to
proceed with further factor analysis. Thirteen items (Q5-Q17)
in the PACV-M-H (3) underwent exploratory factor analysis
(EFA). The 13 items had inter-item correlation between 0.30
and 0.70, of which one item (Q7) had borderline value of
0.295.

The Kaiser’s criterion showed four factors with Eigenvalues
of ≥1, with the total variance of 63.55%. On the Scree plot, the
elbow of the curve occurred at 2 (Figure 2). Using principle
axis factoring with Promax rotation, four-factor domains were
identified.

Repeated component matrix analysis were done with fac-
tors fixed at two and three, and the three-factor solution was
deemed to be the most conceptually appropriate and equiva-
lent to the PACV questionnaire. Based on the analysis with
factor fixed at three, it was noted that one item (Q7) did not
load on any of the factors and deleted.

From the EFA, items in Factor 1 (Q5, Q13-Q17) correlate
most closely to the “General attitudes” domain factor from the
original questionnaire while items in Factor 2 (Q10-Q12)
correlate most closely to the “Safety and efficacy” domain
factor from the original questionnaire. The items in Factor 3
(Q6, Q8, Q9) correlated together to form a new domain de
novo. These items were noted to reflect parents’ concerns
regarding the amount and timing of childhood vaccinations.
Reference was made to the theoretical framework model of
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determinants of vaccine hesitancy5 and thus Factor 3 was
labeled as “Schedule and immunity”. The final items,
domains, factor loadings and labeling are shown in Table 2.

Reliability analysis
The overall Cronbach alpha for the PACV-M-H (3) question-
naire was 0.77 (Table 3). The Cronbach alpha for each the
domains “General attitudes”, “Safety and efficacy”, and
“Schedule and immunity” were 0.77, 0.81, and 0.54, respec-
tively. There were 25 completed retest questionnaires out of
151 participants (16.6%). The intra-class correlation coeffi-
cient (ICC) for each of the items were excellent with ICC
values ≥0.75 except Q8 with a value of 0.533.

Discussion

The PACV-Malay is useful to identify VHPs. It is the first to
undergo a thorough cross-cultural adaptation, translation and
validation process based on recommended guidelines.17-19

Table 1. Demographic characteristics of respondents (parents).

Study
sample
N = 151

Percentage
(%)

Age group 18 – 29 years 64 42.4
≥ 30 years 87 57.6

Relationship
to child

Mother 133 88.1
Father 18 11.9
Others 0 0

Firstborn child Yes 84 55.6
No 67 44.4

Number of children One 74 49.0
Two 36 23.8
Three 30 19.9
Four or more 11 7.3

Ethnicity Malay 134 88.7
Chinese 5 3.3
Indian 9 6.0
Others 3 2.0

Religion Islam 135 89.4
Christian 2 1.3
Buddha 5 3.3
Hindu 9 6.0
Others 0 0

Personal status Single 3 2.0
Married 147 97.4
Living with a partner 0 0
Widowed 0 0
Separated 0 0
Divorced 1 0.7

Highest formal
education

No formal education 0 0
Primary School 2 1.3
Secondary School 36 23.8
Certificate/Diploma/
STPM

54 35.8

Degree 58 38.4
Postgraduate 1 0.7

Household income
(per month)

≤ RM 580 0 0
RM 581 – RM 940 4 2.6
RM 941 – RM 3000 57 37.7
RM 3001 – RM 10,000 78 51.7
≥ RM 10,001 10 6.6

Vaccination record Up to age 117 77.5
Missed vaccinations 0 0
Missing data 34 22.5

Figure 2. Scree plot of the PACV-M-H (3).

Table 2. Items, factor loadings, domains and labeling of the PACV-M-H (3).

Coding Items

Factor 1 Factor 2 Factor 3

General
attitudes

Safety
and

efficacy

Schedule
and

immunity

Q5 How sure are you that following the
recommended shot schedule is
a good idea for your child?

0.657

Q13 If you had another infant today,
would you want him/her to get all
the recommended shots?

0.562

Q14 Overall, how hesitant about
childhood shots would you consider
yourself to be?

0.499

Q15 I trust the information I receive
about shots.

0.531

Q16 I am able to openly discuss my
concerns about shots with my
child’s doctor.

0.481

Q17 All things considered, how much do
you trust your child’s doctor?

0.835

Q10 How concerned are you that your
child might have a serious side
effect from a shot?

0.733

Q11 How concerned are you that any
one of the childhood shots might
not be safe?

0.938

Q12 How concerned are you that a shot
might not prevent the disease?

0.671

Q6 Children get more shots than are
good for them.

0.330

Q8 It is better for my child to develop
immunity by getting sick than to
get a shot.

0.905

Q9 It is better for children to get fewer
vaccines at the same time.

0.355

Table 3. Cronbach alpha for each domain and the total Cronbach alpha of the
PACV-Malay.

Factor domain Items
Cronbach alpha for each

domain
Total Cronbach

alpha

General attitudes Q5
Q13
Q14
Q15
Q16
Q17

0.77 0.77

Safety and efficacy Q10
Q11
Q12

0.81

Schedule and
immunity

Q6
Q8
Q9

0.54
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This study received an encouraging response rate of >90% and
the target sample size was achieved. The rigorous research
process especially in translation and validation studies helps
to ensure the integrity of the study instrument. This would
determine the accuracy of the measurement, especially when
exploring complex or subjective topics.30 The PACV-Malay
has good validity and reliability. It consists of 12 items framed
within three factor domains – “General attitudes”, “Safety and
efficacy”, and a de novo domain “Schedule and immunity”.
This is in contrast to the original questionnaire which has 15
items framed within three domains.15

During the adaptation and content validation phase, the
expert panel noted two items (Q3, Q4) of the “Behavior”
domain were formative questions which meant to enquire
about the child’s immunization history and may be subjected
to recall bias.15 The “Behavior” domain only has two items
within this factor domain, and there are differences in opi-
nions regarding the minimum number of items within
a factor domain. Common recommendation is a minimum
of three items per factor domain, in order for all of the
subscales to be successfully identified.31,32 Some researchers
quote it is possible to retain a factor with only two items for
some constructs that are very narrowly defined33 and if the
items are highly correlated,31,32 however rotated factors that
have two or less variables should be interpreted with
caution.31 Hence, these two items were excluded from psycho-
metric analysis but retained in the final survey as part of the
demography section. This study also picked up that not all
delays in vaccination are intentional, for example, temporary
unavailability of vaccine or accessibility problems and thus in
such cases, the scoring should not be counted toward vaccine
hesitancy. This was also noted in previous studies.34-36 The
exclusion of the “Don’t know” answers for these questions in
the scoring of the original questionnaire may also be due to
the limited answer scale provided.16 Therefore, we recom-
mend to convert items Q3 and Q4 into a numerical scale,
i.e. the number of times vaccines have been delayed or refused
and to include a space for parents to provide reasons for the
delay or decision not to vaccinate their children. In this way,
the interpretation for vaccine hesitancy would be more mean-
ingful as the higher the number of delays or refusals would
mean the parents are more vaccine hesitant.

During the translation process, one item (Q6) were inter-
preted differently by each translator. The same item also
caused some confusion amongst respondents during face vali-
dation, resulting in amendments and repeated face validation
process. The respondents were not clear with the objective of
the statement and found it to be more of a linguistic issue.
This is most likely because there is no direct translation from
English of the “more shots than are good for them” expres-
sion. This problem was also noted in another translation
study.37 However, after the expert panel changed the state-
ment and added the word “bilangan” it improved the under-
standability. It was not surprising though as the original
developer also had to make some changes to the same item
during their validation process.14 Another local study have
also reported some discrepancies during their translation pro-
cess however it was not detailed out which item was
involved.38

The validity analysis revealed a new domain that arose de
novo which we labeled as “Schedule and immunity”. Although
the PACV has been translated to other languages such as
Italian and Spanish, psychometric analysis is yet to be con-
ducted for the translated questionnaires.36,37 It would be
interesting to compare the results then. The new domain
comprised of items Q6, Q8 and Q9. These three items were
noted to reflect parents’ concerns regarding amount and tim-
ing of childhood vaccinations. It was not surprising as items
Q6 and Q9 were initially from one other item during the first
development of the questionnaire before it was separated to
better capture the parents’ concerns regarding time needed to
complete childhood immunization.14 The original validation
study did not include a confirmatory factor analysis (CFA)
model, therefore there may be limitations to its current three
factor domain structure. The original developer had also
acknowledged that this questionnaire would need to be vali-
dated prior to use in other setting, and that there may be an
expected difference in results.15-16

During analysis, one item (Q7) did not load on any of the
factors. As we reflect back on the inter-item correlation
matrix, this item also had borderline result with a highest
correlation of 0.295, and in the communalities table, this
item had the lowest value of 0.127. In a previous study, item
Q7 was also one of the five items that did not statistically
discriminate between hesitant and non-hesitant responses.15

In view of all these supportive reasons, item Q7 was consid-
ered to be deleted. Only one item (Q14) was noted to have
cross-loading, and it was considered to be in Factor 1 where it
loaded highest.

The PACV-Malay is stable and reliable over time. All of the
items had excellent ICC values of ≥0.75 except Q8 with
a value of 0.533, which is considered fair.29 The PACV-
Malay has an overall Cronbach alpha of 0.77 which is com-
parable to Mohd Azizi et al. with Cronbach alpha of 0.79 but
lower than Napolitano et al. with Cronbach alpha of 0.91.36,38

The original PACV did not provide the overall Cronbach
alpha. The Cronbach alpha for the subdomains of PACV-
Malay is comparable to the original PACV. The new domain
“Schedule and immunity” had a Cronbach alpha value of 0.54
which was still acceptable.27,28 Although most studies quote
a higher threshold for Cronbach alpha, a lower value does not
necessarily rejects its reliability. The inter-item correlation
matrix for the items in this subdomain (Q6, Q8, Q9) were
0.33–0.39 which meant all the items correlate adequately in
the construct. Furthermore, the ICC values for these items
were high at 0.83–0.94 which also reflects its reliability.

The psychometric properties outcome was compared with
other translation and validation studies done locally and in
other countries. Many studies have documented results
whereby their translated version yielded different findings
from the original questionnaire which included swapping of
items, item deletion and finding different factor models.18,39-41

The differences are attributed to cross-cultural and language
differences. However, as the translated instruments were found
to be valid and reliable despite the changes it is deemed suitable
to be used in the local population. A study highlighted that the
failure of the original scale shows the importance of cross-
cultural adaptation, and that without such tedious process
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“the findings would have been misleading, even if presented
with apparent precision”.18

There are several limitations to this study. The PACV-
Malay was translated to formal Malay language and hence
may only be utilized by those who are able to read and
understand formal Malay language. Further study to translate
and validate this questionnaire to Mandarin and Tamil would
allow this tool to be utilized across the multi-racial population
in Malaysia. In addition, the Kappa agreement or hypothesis
testing for this study was unable to be carried out as none of
the respondents’s child had ever been noted to have any
missed vaccinations. This instrument can be further tested
with confirmatory factor analysis with a bigger sample size.
A scoring validation study is recommended in the future.

Conclusion

The PACV-Malay is a valid and reliable tool to identify VHPs
and can be utilized in the Malaysian population. It measured
different dimensions from the English version of PACV which
requires further confirmatory factor analysis. Future study to
determine its predictive validity for VHPs among Malaysians
is also recommended.
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No Items Parent Response Factor Domain Scoring

Q1 Is this child your first born? Yes
No

Not applicable Not
applicable

Q2 What is your relationship to this child? Mother
Father

Other:__________

Not applicable Not
applicable

Q3 Have you ever delayed having your child get a shot
for reasons other than illness or allergy?

Yes
No

Don’t know

Behavior Yes = 2
No = 0
Don’t
know =
Excluded

Q4 Have you ever decided not to have your child get
a shot for reasons other than illness or allergy?

Yes
No

Don’t know

Behavior Yes = 2
No = 0
Don’t
know =
Excluded

Q5 How sure are you that following the recommended
shot schedule is a good idea for your child?

Response category on a 0–10 scale, with 0 being ‘not
at all sure’ and 10 being ‘completely sure’

General Attitudes 0 – 5 = 2
6 – 7 = 1
8 – 10
= 0

Q6 Children get more shots than are good for them. 5 point Likert scale
1 = Strongly agree

2 = Agree
3 = Not sure
4 = Disagree

5 = Strongly disagree

General Attitudes 1 – 2 = 2
3 = 1

4 – 5 = 0

Q7 I believe that many of the illnesses that shots prevent
are severe.

5 point Likert scale
1 = Strongly agree

2 = Agree
3 = Not sure
4 = Disagree

5 = Strongly disagree

General Attitudes 1 – 2 = 0
3 = 1
4 – 5 = 2

Q8 It is better for my child to develop immunity by
getting sick than to get a shot.

5 point Likert scale
1 = Strongly agree

2 = Agree
3 = Not sure
4 = Disagree

5 = Strongly disagree

General Attitudes 1 – 2 = 2
3 = 1
4 – 5 = 0

Q9 It is better for children to get fewer vaccines at the
same time.

5 point Likert scale
1 = Strongly agree

2 = Agree
3 = Not sure
4 = Disagree

5 = Strongly disagree

Safety and Efficacy 1 – 2 = 2
3 = 1
4 – 5 = 0

Q10 How concerned are you that your child might have
a serious side effect from a shot?

5 point Likert scale
1 = Not at all concerned
2 = Not too concerned

3 = Not sure
4 = Somewhat concerned

5 = Very concerned

Safety and Efficacy 1 – 2 = 0
3 = 1
4 – 5 = 2

Q11 How concerned are you that any one of the childhood
shots might not be safe?

5 point Likert scale
1 = Not at all concerned
2 = Not too concerned

3 = Not sure
4 = Somewhat concerned

5 = Very concerned

Safety and Efficacy 1 – 2 = 0
3 = 1
4 – 5 = 2

Q12 How concerned are you that a shot might not prevent
the disease?

5 point Likert scale
1 = Not at all concerned
2 = Not too concerned

3 = Not sure
4 = Somewhat concerned

5 = Very concerned

Safety and Efficacy 1 – 2 = 0
3 = 1
4 – 5 = 2

Q13 If you had another infant today, would you want him/
her to get all the recommended shots?

Yes
No

Don’t know

General Attitudes Yes = 0
No = 2
Don’t

know = 1

(Continued )

Appendices
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Appendix 2. Floor and ceiling effects

Item
number Items

N (%)

Strongly agree Agree
Not
sure Disagree

Strongly
disagree

Q6 Children get more shots than are good for them. 13
(8.6)

38
(25.2)

49
(32.5)

43
(28.5)

8
(5.3)

Q7 I believe that many of the illnesses that shots prevent are severe. 38
(25.2)

95
(62.9)

15
(9.9)

3
(2.0)

0

Q8 It is better for my child to develop immunity by getting sick than to
get a shot.

8
(5.3)

20
(13.2)

27
(17.9)

69
(45.7)

27
(17.9)

Q9 It is better for children to get fewer vaccines at the same time. 2
(1.3)

30
(19.9)

65
(43.0)

43
(28.5)

11
(7.3)

Q15 I trust the information I receive about shots. 45
(29.8)

97
(64.2)

9
(6.0)

0 0

Q16 I am able to openly discuss my concerns about shots with my child’s
doctor.

50
(33.1)

94
(62.3)

4
(2.6)

3
(2.0)

0

Not at all
concerned

Not too
concerned

Not
sure

Somewhat
concerned

Very
concerned

Q10 How concerned are you that your child might have a serious side
effect from a shot?

14
(9.3)

57
(37.7)

22
(14.6)

41
(27.2)

17
(11.3)

Q11 How concerned are you that any one of the childhood shots might
not be safe?

16
(10.6)

41
(27.2)

47
(31.1)

34
(22.5)

13
(8.6)

Q12 How concerned are you that a shot might not prevent the disease? 20
(13.2)

40
(26.5)

38
(25.2)

36
(23.8)

17
(11.3)

Not at all
hesitant

Not too
hesitant

Not
sure

Somewhat
hesitant

Very hesitant

Q14 Overall, how hesitant about childhood shots would you consider
yourself to be?

60
(39.7)

60
(39.7)

21
(13.9)

10
(6.6)

0

(Continued).

No Items Parent Response Factor Domain Scoring

Q14 Overall, how hesitant about childhood shots would
you consider yourself to be?

5 point Likert scale
1 = Not at all hesitant
2 = Not too hesitant

3 = Not sure
4 = Somewhat hesitant

5 = Very hesitant

General Attitudes 1 – 2 = 0
3 = 1
4 – 5 = 2

Q15 I trust the information I receive about shots. 5 point Likert scale
1 = Strongly agree

2 = Agree
3 = Not sure
4 = Disagree

5 = Strongly disagree

General Attitudes 1 – 2 = 0
3 = 1
4 – 5 = 2

Q16 I am able to openly discuss my concerns about shots
with my child’s doctor.

5 point Likert scale
1 = Strongly agree

2 = Agree
3 = Not sure
4 = Disagree

5 = Strongly disagree

General Attitudes 1 – 2 = 0
3 = 1
4 – 5 = 2

Q17 All things considered, how much do you trust your
child’s doctor?

Response category on a 0–10 scale, with 0 being ‘do
not trust at all’ and 10 being ‘completely trust’

General Attitudes 0 – 5 = 2
6 – 7 = 1
8 – 10 =

0
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