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ABSTRACT

Background: Human Papillomavirus (HPV) infection is the major cause of cervical cancer and vaccination remains an
effective preventive strategy. However, its uptake is influenced by parental knowledge, attitude and perceptions. The
Think questionnaire was developed to assess HPV wvaccination related knowledge, attitude and perception. The
applicability and psychometric evaluation need to be evaluated in different populations.

Objectives: To assess the vaccination knowledge of parents of children aged 8 to 14 years. To evaluate the internal
consistency and construct validity of the questionnaire.

Materials and methods: A hospital-based cross-sectional study was conducted among 251 parents of children aged 8 to
14 years attending the Paediatric OPD in SRM Medical College. Based on the inclusion and exclusion criteria,
participants were recruited. The 16 item Think questionnaire was administered to assess knowledge, perception and
awareness regarding HPV vaccination. Construct validity was evaluated using Exploratory Factor Analysis (varimax
rotation) and Confirmatory Factor Analysis (Structural Equation Modelling). Reliability was assessed using Cronbach’s
alpha. A p value of <0.05 was considered as statistically significant.

Results: Exploratory factor analysis yielded a four-factor structure — Knowledge of vaccines, Perception/ Misconception,
HPV knowledge and Awareness/ attitude, explaining 58.4% of total variance (KMO 0.833, Bartlett’s p <0.001). The
Cronbach’s alpha was 0.775 for overall questionnaire indicating acceptable reliability. The confirmatory factor analysis
using SEM showed acceptable comparative fit (CFI 0.922, TLI 0.90), although RMSEA (0.126) and SRMR (0.105)
indicated residual misfit. All factor loadings were statistically significant (p <0.001).

Conclusion: The Think questionnaire demonstrated acceptable reliability and a four-factor construct structure in the
study population. CFA supported the structural validity of the model, although minor misfit suggests scope for refinement
of selected items. Overall, the tool is appropriate for assessing the HPV vaccination knowledge, attitude and perception
among parents.
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INTRODUCTION common by the Tamil Nadu Cancer Registry (4).
Human Papillomavirus infection remains one of the most
common sexually transmitted infection, responsible for
causation of the cervical cancer along with various other
anogenital and oropharyngeal malignancies (1). Around 6
lakh cervical cancer cases and 3.5 lakhs deaths were
reported globally. Cervical cancer was the 5™ most
common cancer by new cases and 4" most common in
deaths worldwide. In India, the situation is even worser,
being it the 2" most common cancer among women,
estimating to 1.2 lakhs cases and 80000 deaths in the year
2022 (2,3). The cervical cancer is ranked second most

The relationship between cervical cancer and HPV
infection were established in various studies (2). Hence
HPV vaccination remains the prevention strategy. WHO
and CDC recommend HPV vaccination to adolescents to
prevent the occurrence of cervical cancer due to HPV
infection (5,6). In India, three types of HPV vaccines were
available, and the Government recommends vaccination
for girls aged 9 to 14 years, before they become sexually
active (7). The vaccination coverage was considerably low
because of various reasons like cost, misconceptions,
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cultural stigma, low awareness, poor knowledge and
inadequate attitude towards HPV vaccination (8-10). The
knowledge, awareness, attitude and perception has to
assessed to improve the HPV vaccination. Most of the
studies used semi structured questionnaire to assess these,
instead of validated questionnaire (8-11). Standardised
tools are essential to identify the gaps in knowledge,
awareness, attitudes and perceptions, hence few
questionnaires were developed and validated in particular
areas for their broader use (11-13). The Knowledge and
Attitude toward HPV questionnaire (KAHPVQ) had
around 30 questions and the HPV Adolescent Vaccine
Intervention Questionnaire had 37 questions (12,14). The
length of these questionnaire makes them impractical for
rapid screening in busy clinical settings. To address these
issues in assessment, a 16 item questionnaire, VaccinaTion
and Hpv Knowledge (THinK) was developed in Italy and
validated (11). To use this questionnaire in our setting,
there is need to assess the psychometric properties. There
is paucity of such evaluation studies for this questionnaire,
hence there is a need for this study and the study aimed to
assess the knowledge, attitude and perception towards
HPV vaccination and also to perform the psychometric
performance of THinK questionnaire.

AIMS AND OBJECTIVES
To assess the vaccination knowledge among parents of
children aged 8 to 14 years using THinK questionnaire.

To evaluate the internal consistency of the questionnaire.
To determine the construct validity of the questionnaire.

MATERIALS AND METHODS

This was a hospital-based cross-sectional study done
among 251 parents of children aged 8 to 14 years,
attending the paediatric outpatient department at SRM
Medical College. The sample size was determines using
the items to participant ratio approach. Considering 16
items in the questionnaire, a minimum ratio of 10:1
required 160 participants, while an ideal ratio of 15:1

required 240 participants. Parents or legal guardian of at
least one child aged 8 to 14 years at the time of survey,
who were able to read and understand the language in
which the Think questionnaire was administered (English)
and who were willing to participate in the study were
included in the study. Those included should reside in the
same household for at least 6 months in past year. Health
professionals with specific expertise in HPV were
excluded from the study to avoid biased responses.
Institutional Human Ethical Clearance certificate was
obtained. Informed consent was obtained from the
participants to participate in the study. Data were collected
using the semi structured questionnaire. Demographic
details like age, gender of parent and vaccination status
was collected, followed by administration of 16 item
THinK questionnaire to assess the knowledge, perception
and attitude of the parents towards HPV vaccination. Data
were entered in Microsoft Excel and analysed using SPSS
and Jamovi software. Descriptive statistics like mean and
standard deviation were used for continuous variables.
Frequency and proportion were used for categorical
variables. Exploratory factor analysis using varimax
approach was done to determine the construct validity.
Reliability analysis to assess the internal consistency
(Cronbach’s alpha) was done. The internal consistency
was considered as Excellent (>0.90), Good (0.80-0.90),
Acceptable (0.70-0.80), Questionable (0.60-0.70) and Poor
(<0.60). Confirmatory factor analysis using structural
equation modelling was performed to support the construct
validity. A p value <0.05 was considered as statistically
significant.

RESULTS
The study was conducted among 251 parents of children
aged 8 to 14 years. The results were depicted below.

Table 1 depicts the demographic details. The mean (SD)
age of the children is 10.47 years (1.7). Most of them
belong to 36 to 40 years of age. Most of the respondents
were mothers of the child (62.9%).

Table 1: Demographic details
S. No Variable Category N (%)
1 Age Mean (SD) 10.47 years (1.7 years)
2 Relation to Father 93 (37.1%)
child Mother 158 (62.9%)
Table 2 depicts the responses to the THinK questionnaire.
Table 2: THinK Questionnaire
S. No Variable Yes Much Somewhat Little No
N (%) N (%) N (%) N (%) N (%)
1 Do you know what 140 42 52 (20.7%) 11 (4.4%) | 6(2.4%)
vaccines are? (55.8%) (16.7%)
2 Are you favourable with 124 54 55 (17.5%) 23 (9.2%) | 6(2.4%)
Paediatric vaccination (49.4%) (21.5%)
3 Do you know what | 118 (47%) 47 56 (22.3%) 20 (8%) 10 (4%)
vaccines are available (18.7%)
today
4 Are you favourable with 124 48 48 (19.1%) 24 (9.6%) | 7 (2.8%)
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adult vaccination (49.4%) (19.1%)

5 Do you know by who and 124 46 49 (19.5%) 25 (10%) | 7(2.8%)
where could you be | (49.4%) (18.3%)
vaccinated

6 Do you think vaccines 37 43 73 (29.1%) 42 56
have any side effects (14.7%) (17.1%) (16.7%) (22.3%)

7 Can you contract a disease 59 50 67 (26.7%) 44 31
even if you are vaccinated | (23.5%) (19.9%) (17.5%) (12.4%)
against it

8 Do you think that 56 66 76 (30.3%) 30 (12%) | 23 (9.2%)
vaccination is effective | (22.3%) (26.3%)
even after contracting
infection or have been in
contact with a contagious
case

9 Do you know what HPV is 78 48 66 (26.3%) 36 23 (9.2%)

(31.1%) (19.1%) (14.3%)

10 Do you think that HPV is 60 45 52 (20.7%) 42 52
dangerous (23.9%) (17.9%) (16.7%) (20.7%)

11 Do you know lesions 64 41 61 (24.3%) 43 42
related to HPV infection (25.5%) (16.3%) (17.1%) (16.7%)

12 Have you ever heard about 81 43 58 (23.1%) 43 26
vaccination and prevention | (32.3%) (17.1%) (17.1%) (10.4%)
against HPV

13 Do you think that is high 85 46 58 (23.1%) 31 31
the probability of | (33.9%) (18.3%) (12.4%) (12.4%)
contracting HPV infection

14 Would you be willing to 115 56 44 (17.5%) 22 (8.8%) | 14 (5.6%)
get vaccinated against HPV | (45.8%) (22.3%)

15 Do you consider useful 115 42 56 (22.3%) 26 12 (4.8%)
asking to your partner to | (45.8%) (16.7%) (10.4%)
get vaccinated against HPV

16 Do you want to receive 136 50 42 (16.7%) 14 (5.6%) | 9 (3.6%)
information about HPV | (54.2%) (19.9%)
vaccination

Exploratory factor analysis was done to establish the
construct validity of the questionnaire. The analysis found
four domains namely, Knowledge of vaccines (Q1 to Q5),
Perception/ misconception (Q6 to Q8), HPV Knowledge
(Q9 to QI11) and Awareness/ Attitude towards HPV
vaccination (Q12 to Q16). The analysis confirmed
sampling adequacy with Kaiser-Meyer-Olkin (KMO)
value of 0.833. Also showed the Bartlett’s Test of
Sphericity as significant (p <0.001), indicating the
suitability of data for factor analysis. Total variance
explained by questionnaire was 58.46% based on Principal
Component Analysis with Varimax rotation, considering
eigenvalues greater than 1. The domains knowledge of
vaccines, perception/ misconception, HPV Knowledge and
Awareness/ Attitude towards HPV vaccination showed
22.2%, 10.9%, 11.2% and 14.1% variance respectively.
The communalities for all the items were satisfactory
(>0.33). Internal consistency was assessed using
Cronbach’s alpha. The overall 16 item questionnaire
demonstrated good reliability of 0.775. Domain wise
analysis was done, and the reliability details were
mentioned in the table 3. The four-domain model

identified in Exploratory Factor Analysis were confirmed
by performing the Structural Equation Modelling —
Confirmatory Factor Analysis (CFA). The four domains
were specified as latent constructs in the model. The SEM
model diagram was depicted below (figure 1). The model
showed acceptable comparative fit (CFI = 0.922, TLI =
0.905). The absolute fit indices (RMSEA = 0.126, SRMR
= 0.105, Chi square p <0.001) indicated residual misfit.
All the standardised factor loadings were statistically
significant (P<0.001). The R? values for the questions
ranged from 28% to 73%. The factor loadings ranged from
0.71 to 0.84 for knowledge of vaccines domain, 0.39 to
0.85 for perception/ misconception domain, 0.45 to 0.70
for HPV Knowledge domain and 0.53 to 0.79 for
Awareness/ Attitude towards HPV vaccination domain.
The construct correlations were positive and statistically
significant between most domains. Overall, the
confirmatory factor analysis supported the structural
validity of four factor framework, but higher RMSEA and
SRMR values suggest scope for minor model refinement
in future studies.
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Figure 1: Construct Validity of the THinK questionnaire using Structural Equation Modelling — Confirmatory Factor
Analysis.

DISCUSSION

The study was conducted among 251 parents of children
aged 8 to 14 years. The results were discussed below. The
mean (SD) age of the children is 10.47 years (1.7). Most
of them belong to 36 to 40 years of age. Most of the
respondents were mothers of the child (62.9%).

Exploratory factor analysis was done to establish the
construct validity of the questionnaire. The analysis found
four domains namely, Knowledge of vaccines, Perception/
misconception, HPV Knowledge and Awareness/ Attitude
towards HPV vaccination, with KMO value of 0.833 and
Bartlett’s Test of Sphericity as significant (p <0.001) with
total variance as 58.46% based on Principal Component
Analysis with Varimax rotation. The domains were
knowledge of vaccines, perception/ misconception, HPV
Knowledge and Awareness/ Attitude towards HPV
vaccination showed 22.2%, 10.9%, 11.2% and 14.1%
variance respectively. The communalities for all the items
were satisfactory (>0.33). The study done by Matranga et
al., (11) came up with three domains namely Knowledge
of vaccines, HPV Knowledge and Awareness/ Attitude
towards HPV vaccination, similar to our study. The
perception/  misconceptions domain  shows  high
uniqueness in their study (11), whereas in our study, it
emerged as the distinct factor, highlighting the specific
educational needs in our context, where myths regarding
vaccine safety often hinder vaccine uptake. Internal
consistency was assessed using Cronbach’s alpha. The
overall 16 item questionnaire demonstrated good
reliability of 0.775. The study by Matranga et al., (11)
showed that the internal consistency of 0.81 for THinK
questionnaire, Forster et al., (14) showed internal
consistency of >0.6 for HAVIQ questionnaire, Perez et al.,
(15) showed internal consistency of >0.7 for 25 item and

11 item HPV questionnaires, Waller et al., (16) showed
internal consistency of >0.8 for two questionnaires and
the internal consistency was >0.87 for KAHPVQ (12).
These comparisons conclude that THinK questionnaire has
comparable reliability with other scales and hence can be
used as alternative to lengthy questionnaires. Domain wise
reliability analysis were done and the findings are
comparable to study done by Matranga et al., (11). The
four-domain model identified in Exploratory Factor
Analysis were confirmed by performing the Structural
Equation Modelling — Confirmatory Factor Analysis
(CFA). The four domains were specified as latent
constructs in the model. The construct correlations were
positive and statistically significant between most
domains. Overall, the confirmatory factor analysis
supported the structural validity of four factor framework,
but higher RMSEA and SRMR values suggest scope for
minor model refinement in future studies. The study done
by Matranga et al., (11) also depicted the significant SEM
model for the domains emerged from the exploratory
factor analysis. Our study concludes that knowledge acts
as fundamental prerequisite for developing the positive
attitude towards HPV vaccination, thus in turn helps in
uptake of HPV vaccination. The significant factor loadings
across the domains showed the complete robustness of the
THinK questionnaire,

LIMITATION

Criterion validity could not be assessed in the present
study as there was no available external gold standard or
behavioural outcome measure to correlate with
questionnaire scores. Also all the persons were vaccinated,
hence predictive validity based on vaccination uptake
could also not be examined.
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CONCLUSION

The present study evaluated the psychometric properties of
the questionnaire assessing the knowledge, awareness,
perception and attitude related to HPV vaccination.
Exploratory factor analysis revealed a four-factor structure

comprising of Knowledge of vaccines,

perception/

misconception, HPV knowledge and Awareness/ Attitude
towards HPV domains explaining 58% of total variance.

Reliability analysis

demonstrated acceptable internal

consistency for overall questionnaire. Confirmatory factor
analysis supported structural validity of the four-factor
model with acceptable comparative fit indices. The study
concludes that the THinK questionnaire is a valid and
reliable tool for assessing HPV knowledge and vaccination
awareness with scope for refinement of selected items in
future studies.
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