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Abstract
Background: In the face of knowledge regarding HPV being an important determining 
factor for HPV vaccine acceptance and uptake, only few studies have assessed HP-
related knowledge in young adults. The aim of this study was to develop and validate 
the HPV questionnaire regarding knowledge, attitude and perception (KAP) among the 
age eligible young adults for HPV vaccination.

Methods: The development and validation of the HPV questionnaire was carried out in 
various stages among small cohorts of potential respondents for the main study. The pilot 
test for reliability of questionnaire was administered to 48 young adults of both genders 
aged between 18 and 26 years using close-ended questions, except for the socio-
demographic characteristics. The questionnaire consisted of two sections, 16 knowledge 
items and 19 attitude/perception based items respectively. Participation in the study was 
voluntary and willing for repeated measures. Descriptive statistics were performed for 
categorical variables using frequency, percentage, median and interquartile range (IQR). 

Results: The final draft of questionnaire was subjected to text readability, agreement of 
translation, known-group’s validity, test-retest and intra-class correlation coefficient 
(ICC) to compare total knowledge score and KAP scores. In order to test reliability, the 
internal consistency and corrected item-total coefficient were assessed using Cronbach’s 
alpha. The Cronbach’s alpha coefficient for internal consistency (N=48) was .862, p<.001 
(Mdn=51, IQR=7) for the final 35 item KAP questionnaire. There was a strong, positive 
correlation observed and the questionnaire showed good reliability and stability.

Conclusion: This pilot study demonstrated that the questionnaire had very good 
reliability and stability properties and this can be taken into account for future studies.

Keywords: Development; Translation; Validation; HPV questionnaire; Young adult; 
Cronbach’s alpha.

Introduction
Despite Human Papilloma Virus (HPV) knowledge being an important determinant for 

vaccine acceptance and uptake [1, 2] only few studies have assessed HPV-related knowledge 
among young adults, age eligible for HPV vaccination [1, 3]. The prevalence of HPV infection 
in women, according to a data from 59 countries, ranges from 2% to 44% based on 
geographic location, population sampled and analytical method used [4]. Genital HPV 
infection is relatively high with a prevalence of 24.1% among sexually active women aged 
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less than 25 years [5]. About a dozen high-risk HPV types have 
been identified of which, HPV types 16 and 18 are responsible 
for most HPV-related cancers [6,7]. Although HPV related cervical 
cancer is preventable, nearly 530,000 women contact the disease 
and almost 275,000 die annually, worldwide [8] and mostly 
affects women under 50 years of age [9]. This makes cervical 
cancer the second most common cancer and third in terms of 
cancer-caused deaths among women suffering from 
gynaecological neoplasms, worldwide [10]. Annual cervical 
cancer cases in Malaysia are 2145 and mortality rate is 621, the 
second highest among cancer deaths [11]. It is important to 
understand that prophylaxis and early detection play a vital role 
in prevention. However, to implement preventive measures, one 
must be aware of the seriousness of the problem. Therefore, 
there is a need to obtain accurate data on the current knowledge 
about HPV infection, cervical cancer and vaccination attitude 
among young adults. All these efforts are aimed at launching 
campaigns that would encourage HPV vaccination and 
cytological examination for prevention. Many studies have been 
conducted to assess knowledge and attitudes towards cervical 
cancer [12,13]. Unfortunately, recent study shows that public 
awareness on HPV and cervical cancer is insufficient [14]. 
Regardless of country or continent, there is a pressing need for 
wider and better education on the subject of HPV infection, as 
well as cervical cancer screening and prevention. Young women 
with low education and poor economic background should be 
the first line target for educational campaigns. Very few studies 
have been reported on the development and validation of 
questionnaire, assessing young adult’s knowledge, attitude and 
perception (KAP) about HPV infection and vaccination [15,16,17]. 
Research is needed to fill the gaps in knowledge and perception 
about the HPV vaccination. It is not clear if young women 
understand the purpose of the Pap test, regardless of recent 
advancements and national attention over cervical cancer 
prevention. The aim of this pilot study was to develop and 
validate the reliability of the questionnaire used in young adults 
of both genders (18-26 years) as a tool to assess knowledge, 
attitudes and perception towards HPV infection, awareness and 
HPV vaccination for prevention.

Method
Development of Questionnaire

The questions were mostly adapted from other published 
studies and slightly modified to meet the objective of the 
present study [18-23]. The questions were designed to test 
the three domains, namely knowledge, attitude, and 
perception. Questions in knowledge section tested the 
respondents’ awareness or knowledge using close-ended 
questions. Items developed in the knowledge section 
comprised of definition and epidemiology; progression, signs 
and symptoms; diagnosis and risk factors of HPV infection 
and cervical cancer; availability, side effects, number of dose 
and duration of HPV vaccine. One point was given for correct 
answer and zero point for incorrect answer. A higher score 
indicated better knowledge with maximum possible total 
knowledge score of 16 points. 

The attitude and perception section measured the current 
beliefs, misconceptions and attitudes about HPV infection and 
HPV vaccination. This was effectively designed using a five 
point Likert scale to mark their best agreement to the 19 items, 
attitude and perception testing statements. The respondents 
were asked to indicate the extent to which they agree with the 
statements like, strongly disagree to strongly agree which was 
given 1 to 5 points respectively. The attitude and perception 
domains included health seeking behaviour; importance and 
follow-up procedure of HPV prevention; importance, 
significance and severity of HPV infection; importance of 
vaccination and referrals; cost, affordability, willingness for 
HPV vaccination and HPV management [24-29].

Face and Content Validation of the Questionnaire 
The face validation of the questionnaire was aimed to assess 

the ease of comprehension, relevance, effectiveness in providing 
useful information, degree to which the questions are interpreted 
and understood correctly by the potential respondents and its 
integrity to address the study objectives. The content validation 
was done among two practising physicians (community 
medicine), six academicians from pharmacology unit and ten 
academicians from clinical pharmacy and pharmacy practice unit 
from a private university, Malaysia. All recommendations found 
appropriate were considered for the final draft of the 
questionnaire. The questionnaire was also subjected to Known-
Group’s validity [30,31].

Readability 
Analysis was performed using well-validated scales that 

have been commonly used to evaluate healthcare-related 
materials to assess the simplicity and readability using on-line 
‘Text Readability Consensus Calculator’ which checks for 
reading levels, reading assessment and reading grade levels 
using eight readability formulas [32,33].

Translation of the questionnaire
The questionnaire was forward and backward translated 

using lecturers from linguistic studies well versed in both 
English and Bahasa Malaysia from a private university and 
compared to the original questionnaire and the second 
version was prepared. The final version of the Malay KAP 
questionnaire was completed after making necessary 
corrections based on pilot study after translation (N=20) and 
made available for reliability and validity studies. These 
participants were not included in the pilot study.

Agreement of translation between English and Malay Version
Cohen’s κ statistics was run to determine inter-rater 

reliability between the two versions, to see if there was an 
agreement between the English and Malay version of the KAP 
questionnaire.

Known-group’s Validity
The Spearman’s rank-order correlation test was run to 

check the correlation between total knowledge score and 
total KAP scores among two known groups, and Mann-
Whitney U test was run to predict any statistically significant 
knowledge score difference between pre- and post-test. 
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Test and retest study
A test-retest study was conducted among two groups of 

young adult students; one group from medical background 
(expected good knowledge) and the other from non-medical 
students (expected poor knowledge). The Spearman’s rho 
correlation test was run to see the correlation in knowledge 
and KAP scores at pre- and post-test. Further, Mann-Whitney 
U test was run to check the total knowledge score differences 
at pre- and post-test. Further Intra-class Correlation Coefficient 
(ICC) test for significant correlations at all three scales was run 
using one way random effect model, single measurement. 
Finally, the Cronbach’s alpha test for internal consistency was 
run to check the reliability and stability of the questionnaire.

Ethical Considerations 
The research proposal along with the study instruments 

(questionnaire) and informed consent form was submitted to 
the AIMST University Human & Animal Ethical Committee and 
the ethical clearance was obtained before the study was 
conducted. Further, informed consent forms were signed 
from all the participants before distributing the questionnaire.

Statistical Analyses of Data 
The survey data was tabulated using Microsoft Excel 

workbook and analysed using Statistical Package for Social 
Sciences ‘SPSS version - 23’ (IBM SPSS Statistical software) for 
windows. The categorical variables were analysed using 
descriptive statistics for frequency, percentage, median and 
IQR and p-value was computed using Pearson’s Chi Square 
test. A p value < .05 was considered significant. 

Result
Development and validation of the KAP Questionnaire 

The final draft of questionnaire was subjected to 
readability consensus, agreement of translation and Known-
Group’s validity. In order to test reliability, the internal 
consistency and corrected item-total coefficient were assessed 
using Cronbach’s alpha.

Text Readability Consensus
The readability was found to be easy to read and 

understand for the age group of 18 to 26 years [32,33] 
whereas the results reported are for 13 to 15 years. The 
consensus report is shown in table 1.

Table 1. Text Readability Consensus for Adults Questionnaire [32,33]
Readability tool Score/ Grade level Report
Flesch Reading Ease score 50.4 Fairly difficult
Gunning Fog score 13.7 Hard to read
Flesch-Kincaid grade level 9.7 10th Grade
The Coleman-Liau index 11 11th Grade
The SMOG index 9.9 10th Grade
Automated readability Index 9 13 - 15 years
Linsear Write Formula: 8.9 9th Grade

Translation of the Questionnaire
The KAP questionnaire was translated to the local Bahasa 

Malaysia language, with the help of linguistic school lecturers 

in a private university. In the first step, the questionnaire in 
English was given to three different linguistic specialists and 
their translated version was cross matched and verified. The 
first version of the questionnaire was arrived. The second step 
involved the reverse translation of the finalized questionnaire 
in Bahasa Malaysia which was again given to three different 
linguistic specialists to  re-translate to English. This was done 
to make sure the translated questionnaire is clear and easy to 
understand and does not carry any misrepresentations. The 
reverse translated questionnaire was compared to the original 
questionnaire and the second version was prepared. The final 
stage involved the pilot testing of the questionnaires using 20 
young adults, aged 18 to 26 years who completed and 
commented on the questionnaire. Necessary amendments 
were made after comparing the first and the second versions 
along with the participants’ comments. The final version of 
the Malay KAP questionnaire on HPV infection and HPV 
vaccination was completed and made available for reliability 
and validity studies. These participants were not included in 
the pilot study.

Agreement of translation between English and Malay Version 
For inter rater reliability, Cohen’s κ was run to determine 

if there was an agreement between the English and Malay 
version of the KAP questionnaire among30 young adult 
participants. There was substantial agreement between the 
two versions of the questionnaires, as shown in table 2, κ=.69 
(95% CI), p<.001

Table 2. Agreement between English and Malay version of 
Questionnaire

Variable (N = 30) Concordance N (%) K-value* P-value
Adults Knowledge level

Poor 19 (63%)
.69 < .001*

Moderate 11 (37%)
*Cohen kappa test concordance, significant at .01 level.

Known-group’s Validity
The Spearman’s rank-order correlation test between total 

knowledge score and total KAP scores showed a significant 
strong positive correlation. Table 3 depicts the knowledge 
score correlation between two known groups, 1 (N=12) and 2 
(N=12). The median knowledge score of group 1, (Mdn=10.5, 
IQR=4) and KAP Score (Mdn=61.5, IQR=26), were positively 
correlated, r (24)=.595, p=.002. The median knowledge score 
of group 2, (Mdn=14, IQR=3) and KAP Score (Mdn=76, IQR=19) 
were also strongly positively correlated, r (24)=.754, p<.001. 

Table 3. Knowledge and KAP correlation between two Known 
Group’s (N = 24)

Variables Spearman’s rho Correlation P value
Group 1 .595 .002*
Group 2 .754 < .001*
Group 1, is non-medical (engineering/ management) background and Group 2 
is medical background. *Correlation is significant at .01 level

Further, Mann-Whitney U test showed a statistically 
significant knowledge score differences between groups at 
pre- and post-test, U (24)=12, p<.001 and U (24)=15.5, 
p<.001. As hypothesized, when the respondents’ knowledge 
level increased, their KAP score significantly improved.
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Test and retest study
A test-retest study was conducted with two groups of 

young adult students; one group of medical students in 
(N=12) and the other, non-medical students (N=12). All 24 
students completed both test and retest. Spearman’s rho 
correlation test showed a strong correlation in knowledge 
and KAP scores at pre- and post-test which was statistically 
significant, r (24)=.929, p<.001 and r(24)=.985, p<.001 
respectively (Table 4a). The Mann-Whitney test indicated that 
the total knowledge score was higher for post-test, U(24)=6, 
p<.001 than for pre-test, U(24) = 2, p<.001.

Table 4a. Test-Retest Comparison of Knowledge and KAP Score
Initial-Test Re-Test

Scales N Possible Score Median (IQR) Median (IQR) ra

Knowledge Score 24 16 13 (3) 14 (3) .929*
KAP Score 24 111 61.5 (26) 64 (26) .985*
aSpearman’s correlation coefficient for Pre-test and Post-test, IQR = Interquartile 
range, *p < .001 for significant correlation.

Intra-class Correlation Coefficient (ICC) for the questionnaire 
showed significant correlations at all three scales as shown in 
table 4b.

Table 4b. Reliability of Test-Retest using Intra-class Correlation 
Coefficient for Adult Questionnaire

Scales Intraclass 
correlation**

95% Confidence 
interval p value

Total knowledge score .722 .557 - .847 < .001*
Total attitude and 
perception score .840 .746 - .912 < .001*

Total KAP score .851 .764 - .918 < .001*
**ICC values using one way random effect model, single measurement, *p < 
.001 for significant correlation.

Reliability

Socio-demographic data of the Adult Respondents (Pilot 
Study)

Table 5. Socio-demographic data of study Participants

 variables Frequency (N = 48) Percentage (100.0) P value
Age in Years
21-23 36 75

< .001*
24-26 12 25
Gender
Male 6 13

< .001*
Female 42 87
Marital Status
Married 4 8

< .001*
Unmarried 44 92
Race
Chinese 34 71

.004*
Indian 14 29
Educational Level
UG 20 42

.014*
Diploma 12 25
Secondary 12 25
Primary 4 8
Location 
Rural 26 54

.564
Urban 22 46
Frequency and percentages distribution of the study participants with regard 
to socio-demographic characteristics. *Chi-square test indicates statistical 
significance at .05 level.

Reliability test for KAP Questionnaire
The Cronbach’s alpha test for internal consistency was 

.862, p<.001 (Mdn=51, IQR=7) for the final 35 item KAP 
questionnaire. There was a strong, positive correlationand the 
questionnaire showed good reliability and stability (table 6). 

Table 6. Reliability Test for KAP Questionnaire (N 48 )

Item No.
Corrected 
item-Total 
Correlation

α if Item 
Deleted Item No.

Corrected 
Item-Total 
Correlation

α if Item 
Deleted

K1 .267 .853 K1 .283 .861

K2 .462 .848 K2 .477 .856

K3 .268 .852 K3 .275 .860

K4 .272 .852 K4 .272 .860

K5 .329 .851 K5 .346 .859

K6 .161 .855 K6 .151 .863

K7 .145 .857 K7 .133 .865

K8 .383 .850 K8 .378 .858

K9 .409 .849 K9 .427 .857

K10 .125 .855 K10 .133 .863

K11 .297 .852 K11 .276 .861

K12 .056 .856 NA NA NA

K13 .131 .855 K13 .114 .863

K14 .402 .849 K14 .395 .858

K15 .159 .855 K15 .157 .863

K16 -.093 .859 NA NA NA

K17 .125 .854 K17 .141 .862

K18 .195 .853 K18 .217 .861

P1 .402 .850 P1 .409 .857

P2 .265 .853 P2 .253 .861

P3 .190 .854 P3 .194 .862

P4 .286 .852 P4 .274 .860

P5 .512 .848 P5 .521 .856

P6 .213 .854 P6 .196 .862

P7 .589 .845 P7 .586 .853

P8 .713 .842 P8 .718 .851

P9 .731 .842 P9 .744 .850

P10 .486 .848 P10 .487 .856

P11 .550 .845 P11 .545 .854

P12 .647 .843 P12 .644 .851

P13 .488 .847 P13 .491 .855

P14 .568 .845 P14 .560 .854

P15 .512 .846 P15 .521 .854

P16 .589 .845 P16 .592 .853

P17 .528 .847 P17 .524 .855

P18 .324 .851 P18 .320 .859

P19 .087 .855 NA NA NA

P20 .141 .857 P20 .163 .864

38 items questionnaire α = .854 35 items questionnaire α = .862

The questions K12, K16 and P19 were deleted due to negative or poor 
corrected item-total correlation, hence Not Applicable (NA)
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Discussion
This study aimed to develop and validate the adult KAP 

questionnaire regarding HPV infection and vaccination. The 
questionnaire covers a wide range of issues relating to HPV 
infection and HPV vaccination and the focus was not limited 
to the general history. Other issues covered include risk 
factors, primary prevention and screening information about 
Pap test, cancer risk, vaccination, side effects, doses and many 
more. A comprehensive overview of HPV infection and 
vaccination was possible to achieve using the said approach. 
The questionnaires stability and reliability was established 
through a series of pilot tests among the young Malaysian 
adult population from Kedah state. The results obtained 
reflect the performance of the KAP questionnaire which was 
found encouraging. The contents incorporated in the 
questionnaire were based on extensive literature review, 
discussion with healthcare providers, subject experts and the 
potential respondents. The interviewee feedback for the 
questionnaire revealed, most of the respondents neither had 
difficulty nor confusion, embarrassing or displeasing with any 
of the KAP questions/ statements regarding HPV questionnaire 
pilot tested. The participants completed the questionnaires 
within 15 to 20 minutes. This study was very careful not to 
touch the subject about sexuality as it is still tabooed and the 
subject most reluctant to talk about sexual lifestyle. Older 
people, especially the elderly are still displeased with questions 
relating to sexuality [34].

The validation of the questionnaire was done through a 
number of processes as discussed in detail earlier. The first to 
go was the readability of the text material in the questionnaire 
as the questionnaire was intended to be used in a diverse 
population of varying educational background. The text 
readability accomplishes significance in giving individuals’ 
information, the prerequisites and the implications of 
accomplishing an effective readability text are as differing as 
the utilization of text itself. In this study, we focused on all 
parts for clarity, similar to text dimension or font size 
difference, readers’ capacity to decipher the text, and more on 
the semantic components of the text. The globally accepted 
readability score similar to the Flesch Reading Ease score was 
used to assess the readability of the text contents in 
questionnaire. The studies have reported that the readability 
assessment scale for learners of English as second language 
[35]. This study intended to balance the existing readability-
related surveys, which have inclined to focus on education 
and psychological aspects of readability measures. Using on-
line text readability consensus calculator, we found the adult 
questionnaire, to be easy to read and understand among the 
study population aged 18-26 years. Had there been any 
difficulty in the questionnaire in the less educated, the 
research personnel was always available to explain the 
questions

Next, the questionnaire was translated to the local Bahasa 
Malaysia language from English version, after making all the 
preliminary revisions. The purpose of translation was to reduce 
cognitive burden and facilitate respondents’ comprehension. 

The translation to local language, Bahasa Malaysia was of 
fantastic advantage for the precise apprehension of the 
respondents. The report of the translated material was 
presented to the experts for their feedback. Upon the 
agreement of experts with both versions for easy and 
acceptable comprehension and meaningful translation, the 
Cohen kappa test for concordance was applied to check the 
agreement of translation between English and Bahasa 
Malaysia versions. The test results showed good to substantial 
agreement between the questionnaires intended for the study 
population. Cohen’s kappa statistics was interpreted as 
suggested by McHugh (2012). Although kappa score of .41 
might be acceptable, a value below .6 indicates inadequate 
agreement among raters [36]. Regardless of the interpretation 
models used, the Bahasa Malaysia versions of the KAP 
questionnaire in this study scored above .6 with substantial to 
good agreement as shown in results section.

Known group validity (or extreme-groups validity), 
otherwise called construct validity is used if no yardstick exists 
for validating the survey questionnaire. In this, the 
questionnaire was distributed to two recognized clusters who 
have dissimilar knowledge levels of the concept to confirm 
whether the expected difference is replicated in the scores of 
both groups [37]. The study utilized non-medical and medical 
students for young adult respondents.

Though some studies report “correlation is a measure of 
association, and does not measure agreement satisfactorily 
and tends to show higher than true reliability” values [38], this 
study used kappa and ICC correlation to establish “test-retest 
reliability.”The test-retest reproducibility of a questionnaire 
was applied repeatedly in the same population over time. 
Parmenter & Wardle, recommended “The time lag between 
the measures should be long enough for precise answers to 
be forgotten and short enough to minimize real change of 
knowledge” [39]. The time lag was three to four weeks 
between the test and retest during university holidays. The 
test and retest reliability was measured using Pearson’s or 
Spearman’s rho correlation. The Spearman’s rho correlation 
showed a strong correlation among knowledge and KAP 
scores at pre- and post-test which was statistically significant, 
r(24)=.929, p<.001; r(24)=.985, p<.001 among young adults 
[39,40]. Further the Mann-Whitney test indicated that the 
total knowledge score differences was higher for post-test, 
U(24)=6, p<.001 than for pre-test, U(24)=2, p<.001. After the 
retest, the expert panel took time to review to confirm the 
number of items to be retained in each questionnaire for the 
final KAP study on HPV infection and HPV vaccination. 

The test retest reliability was further strengthened as 
many researchers proposethe measure of agreement between 
two dichotomous ratings. Blackman and Koval (1993) 
explainedthe measurement shall be performed by two 
different or by the same rater at two points. Entailing stability 
across time, Cohen kappa test was intended to measure 
agreementas a measure of association [41,42]. The most 
common factors that influence the magnitude of kappa, 
include non-independence of ratings, bias and prevalence 
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[43]. To address these issues, Intraclass Correlation Coefficient 
(ICC) for ordinal data which uses weighted kappa was used to 
address the issue when the categories are equally spaced and 
in one dimension [44,45]. The ICC produce reliability interval 
between .70 to .90 [46]. The results indicated evidence for 
repeatability for construct measurements between two time 
points for the questionnaire and the intra-rater reliability test 
results showed .722 and .851, ICC coefficient for knowledge 
and KAP scales of the questionnaire and reliability was thus 
established.

The questionnaires were content validated by a panel of 
experts in the subject area. Reliability and clarity was tested 
with the same inclusion and exclusion criteria using 48 adults 
participant as intended for original study. The construct 
analysis of the KAP questionnaire confirmed reliability with 
Cronbach alpha value, .862 for the questionnaire. An “α = .7” 
is generally considered acceptable according to interpretation 
guidelines, however, this study questionnaire showed good 
reliability [47,48,49].

The study carried out using the KAP questionnaire 
demonstrated insufficient knowledge regarding HPV infection 
and vaccination among the study cohort. HPV infection was 
not a major aetiological risk factor for cervical cancer. 
Vaccination is uncommon among age eligible young adults, 
and poor secondary prevention using pap screening prevailed 
among the respondents. The questionnaire will be of priceless 
assistance and provide opportunities to plan and organize 
social campaigns intended for increasing primary and 
secondary prevention awareness about HPV related illness 
which possibly reduces the mortality rates. This survey tool 
also gave the opening to confirm changes in knowledge and 
KAP at post educational interventions. 

Conclusion
Our findings highlight the need to increase education 

regarding HPV infection related cervical or other cancers and 
counselling regarding HPV vaccination tailored to young 
adults. This pilot study demonstrates that the ad hoc 
questionnaire as a tool to examine knowledge, attitudes and 
perception or behaviours towards primary (prevention of HPV 
infection) and secondary for prevention of cervical cancer in 
young women in Malaysia has very good reliability properties 
and can be taken into account for future studies.
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