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Abstract 

This study determined the predictors of intention to obtain HPV vaccination among Thai female 
college students. The participants of this study were Thai female college students aged 18 - 26 years who 
were unvaccinated (N = 191). The study used a cross-sectional survey conducted from October to 
November of 2018. Seven predictors were included in the conceptual framework and analyzed for their 
relative contribution using multiple regression. The questionnaire reliability was > 0.80 for each 
construct, except knowledge (0.714). Significant predictors for intention to obtain HPV vaccine were 
found to be attitude to obtain HPV vaccination (β = 0.31, p < 0.001); perceived behavioral control (β = 
0.31, p < 0.001); and perceived susceptibility (β = 0.22, p = 0.005), accounting for 40 % of its variance. 
Increasing intention to obtain the vaccine of HPV among Thai female college students should focus on 
enhancing positive attitudes toward obtaining the HPV vaccination, boosting perceived behavioral 
control, and increasing perceived susceptibility to its infection and diseases.  
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Introduction 

In 2018, new cervical cancer cases were found in 570,000 women from developing regions of the 
world [1]. Approximately 8,622 of these new cases arose in Thailand, ranking as the 4th highest age-
standardized incidence of cervical cancer in South-East Asia [2]. In the next 10 to 20 years, 11 million 
women will be diagnosed with cervical cancer, with 84 % of the new cases and up to 90 % deaths 
occurring in low- and middle-income countries [3]. In addition, over 4,947 cervical cancer deaths were of 
Thai women aged 15 to 44 years, making cervical cancer as the 4th leading cause of cancer death [2]. 

Cervical cancer is developed by persistent infection of human papillomavirus (HPV) [4]. Infections 
of genotype 16 and 18 were most frequently found in cervical lesions [5]. Of the 4 Thai regions analyzed, 
the highest HPV infection prevalence was found in the southern region (97.10 %) [5]. It was estimated 
that more than 25 % of HPV infections occurred among women aged 20 - 30 years, proportionately the 
highest among all of the age groups [6]. Specifically, college women are at high risk of HPV infection. 
Women enrolled in college tend to be vulnerable to various risk factors, including physiological, 
psychosocial, and behavioral factors, which make them susceptible to acquiring HPV [7,8]. College 
women who did not use condoms in their last sexual intercourse and had ≥ three sexual partners showed a 
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higher potential of acquiring HPV [9]. The strongest sexual risk factor is having a laboratory documented 
sexually transmitted infection (STIs) [10].  

In 2014, cervical cancer prevention programs began in Thailand through school-based human 
papillomavirus (HPV) vaccination [11]. Female students in grade 5 have been given the right to receive 
the vaccination for free [11]. HPV vaccination age between 9 and 13 was recommended by World Health 
Organization (WHO). While the age recommended by the Advisory Committee on Immunization 
Practices (ACIP), for HPV vaccination has been extended to 26 years, particularly if they had not 
previously been vaccinated and were sexually active [12,13]. As the risk of infection is highest in the age 
group of 18 - 30 years old, the HPV vaccine could give a benefit [14]. HPV vaccination on these group 
would lower the concern of the duration of vaccination protection [14]. However, it is not yet clear if 
perceptions of vaccine effectiveness are a predictor for intention to obtaining HPV vaccine among Thai 
women. 

The United Nations Educational, Scientific and Cultural Organization (UNESCO) reported that 
4,871,711 Thai people aged 18 to 22 years pursue tertiary education [15]. In 2016, females accounted for 
a higher ratio of gross enrollment than males (57.75 % females, 41.06 % males). The increasing trend of 
female college student enrollment since 2008 presents an opportunity to extend the uptake of HPV 
vaccination in a high-risk population to those qualified for the vaccine. It is vital to comprehend intention, 
which has been proven to play a role as an antecedent of vaccinating behavior, to boost the uptake of 
HPV vaccination in the unvaccinated group [16,17]. Thus, understanding the significant factors that 
influence intention based on behavioral theory is worthwhile to increase intention [18].  

Two studies have investigated factors affecting intention toward HPV vaccination in Thai college 
women [19,20]. However, both studies included participants who are students from health-science 
programs [19,20]. These participants have been proven to possess a higher level of HPV knowledge, 
partly due to their greater exposures to diseases-related information. Accessibility to this information 
among students in non-health-related programs was inconsistent [21]. Consequently, there seems to exist 
a scope to gain more understanding of the intention to obtain the HPV vaccine in this population. 
Moreover, the number of Thai female college students who had high and low intention to obtain HPV 
vaccines were indifferent [19,20]. Therefore, this study aimed to determine significant predictors for 
obtaining HPV vaccine intentions among Thai female college students. 

 
Materials and methods 

Methods  
To address the significant predictors of intention, the concept of TPB was implemented with three 

main constructs: Attitude to obtain HPV vaccination, subjective norm to obtain HPV vaccination, and 
perceived behavioral control to obtain HPV vaccination, as well as knowledge of HPV and cervical 
cancer. A theory of planned behavior (TPB) explains the attitude toward the behavior, subjective norm, 
and perceived behavioral control acts as a direct predictor of intention, while knowledge acts as an 
indirect predictor [16]. TPB has been employed in several studies on predictors of young women's 
vaccine intention [22-25]. 

The following three factors were also evaluated by their perceived susceptibility in not obtaining 
HPV vaccination, cost of HPV vaccination, as well as the perceived effectiveness of the vaccine. The 
other conceptual framework, Health belief model (HBM) has been used in a number of studies involving 
intention [19,26]. Four components of HBM: ‘perceived susceptibility’, ‘perceived effectiveness’, 
‘perceived barrier’ and cues to action are determinants of vaccination behavior [27]. For vaccination, 
‘perceived susceptibility’ has appeared as a predictor of vaccination intention [19]. While ‘perceived 
effectiveness’ was the most important determinant for intention among Canadian college women, 
according to HBM [22]. One common reason that college women in the US did not intend to obtain the 
HPV vaccination was the cost of the vaccine [17]. Likewise, it has been pointed out that ‘perceived 
susceptibility’ and ‘cost of the vaccines’ were the common reasons why Thai college women refused to 
be vaccinated [20]. 
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Participants 
This descriptive cross-sectional study was conducted in two universities located in the south of 

Thailand; Prince of Songkla University (PSU) and Songkhla Rajabhat Univeristy (SKRU), where the 
student body is diverse. Female undergraduate students aged 18 to 26, from 10 non-health science 
faculties were enrolled. According to the benchmarks, sample size calculation was medium effect size 
(0.35), power of 0.95 with α = 0.05 and 7 predictors. Seventy participants were required for multiple 
linear regression based on G*Power calculation. However, a minimum of 179 participants were needed 
for the normality test. The inclusion criteria for the study were undergraduate students in non-health-
related faculty aged 18 - 26 years from PSU-Hat Yai and Songkhla Rajabath University, who did not 
receive any HPV vaccine before. 

Of the 378 participants from 2 universities invited to the study, 323 (86 %) responded to the 
questionnaire. Two participants completed only the demographic questions after they agreed to 
participate; 2 participants were unable to follow the direction to answer the questionnaire; and 7 
participants had missing answers on crucial items. This resulted in 248 tentative participants. Thirty-six 
participants either had acquired the HPV vaccination, or were uncertain about their HPV vaccination 
status; and 21 preferred not to answer the history of the HPV vaccine. Accordingly, 191 participants were 
eligible for final analysis in this research. 
 

Measures 
The questionnaires were initially developed in English, modified from several prior research and 

translated with permission. Translation of the instruments into Thai and back to English was completed 
by experts fluent in Thai and English. The back translation version was finally compared to the original 
version. Moreover, the content validity of the questionnaires was evaluated by multidisciplinary experts 
(i.e., gynecologist, pharmacist, and health behavior researchers). The content validity of the individual 
items and overall scale of the questionnaire constructs were shown to be 1.00. 

Additionally, a pilot study was performed on 30 students from the non-health science programs to 
test for internal reliability of the developed questionnaires. An acceptable coefficient alpha of 0.70 was 
established [28]. The inter-item correlation was considered as an acceptable range if it was not lower than 
0.20 for all pairs of items [29]. The constructs that were found to be significantly associated with the 
intention to obtain HPV vaccine in earlier studies were included. This research focused on the use of the 3 
direct constructs of TPB, with additional constructs from HBM and PMT.  

 
 

Table 1 Cronbach’s alpha or Kuder-Richardson 20 (KR-20) for each construct. 

Constructs Internal consistency coefficient 
Attitude to obtain HPV vaccination 0.93a 

Subjective norm to obtain HPV vaccination 0.87a 

Perceived behavioral control to obtain HPV vaccination 0.89a 

Perceived susceptibility to not obtaining HPV vaccination 0.92a 

Perceived vaccine effectiveness 0.91a 

Cost of HPV vaccination 0.88a 

Knowledge of HPV and cervical cancer 0.71b 

Intention to obtain HPV vaccine -c 

Note: aCronbach’s alpha coefficient; bKuder-Richardson 20 (KR-20); cConstruct was not assessed for 
internal consistency.  
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The final 38-items questionnaire included 8 constructs: 1) attitude to obtain HPV vaccination, 2) 
subjective norm to obtain HPV vaccination, 3) perceived behavioral control to obtain HPV vaccination, 
4) perceived susceptibility in not obtaining HPV vaccination, 5) perceived vaccine effectiveness, 6) cost 
of HPV vaccination, 7) knowledge of HPV and cervical cancer, and 8) intention to obtain HPV 
vaccination. Participants were also asked about demographic characteristics (11 items), HPV and HPV 
vaccine awareness (2 yes/no items), sexual health information (12 items) and questions about additional 
recommendations (3 items). Cronbach’s alpha or Kuder-Richardson 20 (KR-20) for each construct are 
shown in Table 1. 
 

Definitions  
Participants answered on a continuous 7-points Likert scale ranging from 1 (strongly disagree) to 7 

(strongly agree), excluding the questionnaire of knowledge of HPV and cervical cancer. Participants rated 
using yes/no/don’t know answer choices. The attitude to obtain HPV vaccination was assessed with 6 
items which were modified from a previous study [24]. Subjective norm to obtain HPV vaccination was 
assessed with 6 items modified from previous studies [30,31]. Perceived behavioral control to obtain 
HPV vaccination was assessed with 4 items modified from a previous study [22]. Perceived susceptibility 
to not obtaining HPV was assessed with 3 items modified from previous study [26]. Perceived vaccine 
effectiveness was assessed with 4 items modified from a previous study [22]. Cost of HPV vaccination 
was assessed with 4 items modified from previous research [17,26,27]. Knowledge of HPV and cervical 
cancer was assessed with 9 items modified from previous research [19]. Intention to obtain HPV 
vaccination was assessed with 2 items modified from previous research [8]. Participants with intention 
score below the mean were categorized as low intention, meanwhile, those with intention score above the 
mean were categorized as high intention. 

 
Procedures 
Upon the issuance of the permit for data collection in two universities, a request to involve in the 

investigation was announced through the secretariat of each faculty. The researcher asked the staff to 
identify the student who met the inclusion criteria and arranged the schedule with them. The researcher or 
research assistant recruited participants using convenience sampling technique and explained the research 
purpose on 92 participants from 3 faculties in PSU and 286 participants from 5 faculties in SKRU. The 
information for participants and consent forms were provided along with the questionnaire. All 
participants gave their written informed consent. Participants who were not willing to participate were 
instructed to return all instruments. No participants received any compensation for their part in this 
research. Data collection was conducted from October to November 2018. 

 
Data analysis 
The demographic characteristics, HPV and HPV vaccine awareness, sexual health information and 

additional recommendations were assessed using descriptive analysis and presented subsequently. Mean-
based splitting was applied to differentiate 2 levels of intention. Several tests were conducted to compare 
the characteristics of women with a low level of intention and those with a high level. All statistical 
analysis was conducted using a computer program. Prior to multiple linear regression analysis, 
assumption testing was conducted to ensure that the predictor and outcome variables were normally 
distributed, predictors had the same variance, predictors were not correlated with each other and the 
residual were not correlated [32,33]. 

The assumption of normality of all variables was checked using Fisher’s measures of skewness and 
kurtosis [33]. An absolute value above 3.29 indicated a non-normal distribution, significant at p < 0.001 
[32]. Pearson product-moment correlations should be less than 0.70 to indicate that there were no perfect 
linear relationships between the predictor variables [34]. Additionally, the variance inflation factor (VIF) 
and tolerance were calculated for each of the covariates in the multivariate model. The VIF and tolerance 
should be less than 10 and more than 0.10, respectively [32]. The independent errors assumption was 
tested with a Durbin-Watson test, in which a value of 2 means that the residuals are not correlated [32]. 
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The homoscedasticity assumption was checked through the scatter plot of standardized residuals and 
standardized predicted values [32].  

Pearson’s coefficient was used to identify the significant correlations among predictor variables that 
employed an interval scale with the outcome variable or the intention to obtain HPV vaccination. The 
predictor variables employing an interval scale were attitude to obtain HPV vaccination, subjective norm 
to obtain HPV vaccination, perceived behavioral control to obtain HPV vaccination, perceived 
susceptibility to not obtaining HPV vaccination, perceived vaccine effectiveness, and the cost of HPV 
vaccination. The point-biserial correlation was used to assess the significant correlation between 
knowledge of HPV and cervical cancer and intention to obtain HPV vaccination. Finally, in accordance 
with the principal of entry method for multiple regression, all variables were simultaneously entered into 
the model [32]. Variables that significantly predicted the intention to obtain HPV vaccination were 
entered once again to find the contribution for each variable on the variance of intention to obtain HPV 
vaccination in the 2nd model. 
 
Results and discussion 

Results 
Participant characteristics and recommendations 
The participant characteristics described include demographic characteristics, family cancer history 

and personal sexual history, while recommendations encompassed the media platform and educator 
preferred by participants. Several statistical analyses indicated that the level of intention was significantly 
associated with monthly allowance from family (p = 0.027), religion (p = 0.049), father’s highest 
educational level (p = 0.006) and awareness of HPV vaccine (p = 0.029) (Table 2). 

 
 

Table 2 Women’s characteristic by level of intention (N = 191) *.  

Demographic Characteristics Low intention High intention p-value 
Age, M (SD)a 20.40 (1.35) 20.31 (1.44) 0.671 

Allowance from family (N = 181), M (SD)b 4,488.66 (2,333.00) 5,097.62 (2,636.26) 0.027 

Religionc  105 (55.00 %) 86 (45.00 %)  
Buddhist 61 (31.94 %) 64 (33.51 %) 0.049 
Muslim 43 (22.51 %) 22 (11.52 %)  
Christian 1 (0.52 %) 0 (0.00 %)  

Family income (N = 186)c 102 (54.84 %) 84 (45.16 %)  
< 15,000 THB 38 (20.43 %) 22 (11.83 %) 0.250 
15,000 - 19,999 THB 30 (16.13 %) 25 (13.44 %)  
20,000 - 29,999 THB 9 (4.84 %) 11 (5.91 %)  
30,000 - 39,999 THB 11 (5.91 %) 10 (5.38 %)  
40,000 - 49,999 THB 8 (4.30 %) 4 (2.15 %)  
 50,000 THB 6 (3.23 %) 12 (6.45 %)  

Father’s occupation (N = 183)c 102 (55.74 %) 81 (44.26%)  
Business owner 15 (8.20 %) 16 (8.74%) 0.514 
Governmental employee 13 (7.10 %) 16 (8.74%)  
Company employee 2 (1.09 %) 1 (0.55%)  
Laborer 31 (16.94 %) 16 (8.74%)  
Farmer/ Fisherman 30 (16.39 %) 24 (13.11%)  
Other 11 (6.01 %) 8    (4.37 %)  
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Demographic Characteristics Low intention High intention p-value 
Mother’s occupation (N = 182)c 99  (54.40 %) 83   (45.60 %)  

Housewife 28  (15.38 %) 25   (13.74 %) 0.855 
Business owner 10  (5.49 %) 8  (4.40 %)  
Governmental employee 8  (4.40 %) 8  (4.40 %)  
Company employee 3  (1.65 %) 3  (1.65 %)  
Laborer 18  (9.89 %) 18  (9.89 %)  
Farmer/ Fisherman 23  (12.64 %) 18  (9.89 %)  
Other 9  (4.95 %) 3     (1.65 %)  

Father’s highest educational level (N = 182)c 99  (54.40 %) 83   (45.60 %)  
Senior high school 46  (25.27 %) 32   (17.58 %) 0.006 
Vocational/ technical certificate 18  (9.89 %) 19   (10.44 %)  
Bachelor’s degree 8  (4.40 %) 20   (10.99 %)  
Master’s degree 5  (2.75 %) 0  (0.00 %)  
Other 22  (12.09 %) 12  (6.59 %)  

Mother’s highest educational level (N = 183)c 100  (54.64 %) 83   (45.36 %)  
Senior high school 50  (27.32 %) 46   (25.14 %) 0.404 
Vocational/ technical certificate 16  (8.74 %) 14  (7.65 %)  
Bachelor’s degree 9  (4.92 %) 12  (6.56 %)  
Master’s degree 3  (1.64 %) 1  (0.55 %)  
PhD degree 1  (0.55 %) 0    (0.00 %)  
Other 21  (11.48 %) 10    (5.46 %)  

Health insurancec    105  (54.97 %) 86  (45.03 %)  
Have 42  (21.99 %) 40  (20.94 %) 0.366 
Do not have 63  (32.98 %) 46  (24.08 %)  

Universal health coveragec      105  (54.97 %) 86     (45.03 %)  
Have 81  (42.41 %) 68     (35.60 %) 0.749 
Do not have 24  (12.57 %) 18       (9.42 %)  

University health coveragec 105  (54.97 %) 86     (45.03 %)  
Have 94  (49.21 %) 79     (41.36 %) 0.582 
Do not have 11  (5.76 %) 7  (3.66 %)  

Smoking historyd 105  (54.97 %) 86  (45.03 %)  
Yes    3  (1.57 % ) 1  (0.52 %) 0.629 
No 102  (53.40 %) 85  (44.50 %)  

Ever heard of HPVc 105 (54.97 %) 86 (45.03 %)  
Yes 56 (29.32 %) 56 (29.32 %) 0.100 
No 49 (25.65 %) 30 (15.71 %)  

Ever heard of HPV vaccine (N = 190)c 104 (54.74 %) 86 (45.26 %)  
Yes 76 (40.00 %) 74 (38.95 %) 0.029 
No 28 (14.74 %) 12 (6.32 %)  

Family history of gynecological tumord 105 (54.97 %) 86 (45.03 %)  
Yes 2 (1.05 %) 3 (1.57 %) 0.659 
No 103 (53.93 %) 83 (43.46 %)  

Family history of cervical cancerd  105  (54.97 %) 86  (45.03 %)  
Yes 3  (1.57 %) 2  (1.05 %) 1 
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Demographic Characteristics Low intention High intention p-value 
No 102  (53.40 %) 84  (43.98 %)  

Marital statusc 105  (54.97 %) 86 (45.03 %)  
Have partner 7  (3.66 %) 11  (5.76 %) 0.150 
Single 98  (51.31 %) 75  (39.27 %)  

Sexual orientation (N = 190)c 104  (54.74 %) 86  (45.26 %)  
Heterosexual 92  (48.42 %) 77  (40.53 %) 0.198 
Homosexual 8  (4.21 %) 2  (1.05 %)  
Bisexual 4 (2.11 %) 6  (3.16 %)  
Other 0  (0.00 %) 1  (0.53 %)  

PAP experienced 105  (54.97 %) 86  (45.03 %)  
Yes 1  (0.52 %) 0  (0.00 %) 1 
No 104  (54.45 %) 86  (45.03 %)  

Sexual intercoursec 105  (54.97 %) 86  (45.03 %)  
Ever 8  (4.19 %) 10  (5.24 %) 0.345 
Never 97  (50.79 %) 76 (39.79 %)  
 
Note: *The number of participants (N) varies since participants accidentally skipped questions or chose 
not to answer; aIndependent sample T-test; bMann-Whitney U, cChi-square test, dFisher’s Exact Test.   
 
 

Demographic characteristics 
Table 2 provides the participant demographic characteristics. The participants’ mean age was 20.36 

years (SD = 1.39). The average mean monthly allowance of 181 reporting students was 4,771.27 THB 
(SD = 2,490.04) or 115.92 USD. Consequently, the participant’s monthly allowance is not enough to 
purchase the vaccine, since the vaccines are offered at total expense starting from 6,200 THB or 202.4 
USD. Most participants were Buddhist (65.45 %). Of 186 participants reporting their family income, 
32.26 % reported a family income less than 15,000 THB.  

Parental occupation questions revealed 39.51 % of father’s occupation were farmer or fisherman 
and 29.12 % of mothers were housewives. Parental education questions showed that 42.86 % of fathers 
and 52.46 % of mothers had graduated from senior high school. While only 42.93 % of the participants 
had health insurance, 78.01 % had universal health coverage and 90.58 % of them had university health 
coverage. Normally, university health coverage and universal health coverage do not provide coverage for 
the HPV vaccine. 42.93 % of the participants stated that coverage of HPV vaccine is offered by some 
health insurance carriers, depending on the insurance package chosen by the participants. Most of the 
participants (97.91 %) did not have a history of smoking. Of the 191 participants, 112 (58.64 %) had 
heard about HPV and 151 (78.95 %) had heard about the HPV vaccine. 

  
Family’s cancer history and personal sexual history  
Table 2 provide the participants family cancer history. Among 191 participants, 5 (2.62 %) reported 

a family history of gynecological tumors, 5 (2.62 %) reported a family history of cervical cancer and only 
1 participant had ever been screened by a PAP smear. The majority of the participants were single (90.58 
%). Of the 190 participants who reported their sexual orientation, 169 (88.95 %) self-identified as 
heterosexual and 18 (9.42 %) had a history of sexual intercourse.  

 
 
Media platform and educator  
Out of 191 participants, 145 (75.92 %) agreed that Facebook was the best media platform for HPV 

vaccine promotion. Other platforms were websites, 117 (61.26 %); television, 99 (51.83 %); brochures, 
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47 (24.61 %); and others, including Line, Twitter, Instagram and Short Message Service (SMS),                         
9 (4.71%). Of the 191 participants, 180 (94.24 %) agreed that doctors are reliable educators for the HPV 
vaccine, followed by nurses, 119 (62.30 %), vaccinated women, 99 (51.83 %), lecturers, 90 (47.12 %), 
and others, 3 (1.57 %).  

 
Predictors of intention to obtain the vaccine of HPV 
HPV vaccination intention was significantly and positively correlated with attitude to obtain HPV 

vaccination, subjective norm to obtain HPV vaccination, perceived behavioral control to obtain HPV 
vaccination, perceived susceptibility in not obtaining HPV vaccination and perceived vaccine 
effectiveness. However, the intention to obtain HPV vaccine was not significantly correlated with the cost 
of HPV vaccination or knowledge of HPV vaccine and cervical cancer. 

The Z-score for the skewness of attitude to obtain the HPV vaccine generated an absolute value of -
4.67, indicating a significant pile-up of scores on the right of the distribution at p < 0.001. As a 
consequence, participants’ attitude to obtain the HPV vaccination was categorized into high and low 
levels. Multicollinearity diagnostics including Pearson-product moment correlation, VIF and tolerance, 
indicated that the predictor variables were not strongly correlated. The assumption of Durbin-Watson test 
was likely to be met as the result was 1.797. There was no funnel pattern on the scatter plot of 
standardized residual and standardized predicted value, indicating that the assumption of 
homoscedasticity had been met. 
 
 
Table 3 Multiple regression analysis of predicting the intention to obtain HPV vaccine (N = 172a). 

Variables B SEB β R2 Adjusted R2 
Model 1    0.42 0.41 

Constant 2.97 0.97    
Perceived behavioral control to obtain HPV 
vaccination 0.12 0.04 0.22**   

Attitude to obtain HPV vaccination 1.31 0.39 0.24**   
Subjective norm to obtain HPV vaccination 0.04 0.03 0.11   
Perceived vaccine effectiveness 0.09 0.04 0.16   
Perceived susceptibility to not obtaining HPV 
vaccination 0.10 0.04 0.17*   

Model 2    0.40 0.39 
Constant 4.70 0.66    

Attitude to obtain HPV vaccination 1.70 0.36 0.31***   
Perceived behavioral control to obtain HPV 
vaccination 0.16 0.04 0.31***   

Perceived susceptibility to not obtaining HPV 
vaccination 0.12 0.04 0.22**   

Note: aEleven multivariate outliers were detected by Mahalanobis test (ꭓ2 > 11.070, df = 5, p = 0.05). Ten 
influential cases were detected by Cook’s distance (Di ≥ 4/n-(k+1), k = 5, n =191). Two same cases 
showed up in both tests; thus 19 cases were excluded and 172 cases were used in multiple regression 
analysis; *p < 0.05; **p = 0.005; ***p < 0.001. 
  

When 5 predictor variables were included in the multiple regression model, significant (p < 0.001) 
improvement of R2 by 0.42 and F-ratio of 24.39 was obtained. Three significant predictors identified from 
the 1st model were 1) attitude to obtain HPV vaccination, 2) perceived behavioral control to obtain HPV 
vaccination and 3) perceived susceptibility to not obtaining HPV vaccination. The 2nd model indicated 
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that these 3 predictors accounted for 40 % of the variance in intention to obtain the HPV vaccine: F 
(3,168) = 37.46, p < 0.001 (Table 3). Table 3 suggest that the odds of obtain HPV vaccine increase when 
Thai female college students were having more positive attitude to obtain HPV vaccination, perceived 
behavioral control to obtain HPV vaccination and perceived susceptibility to not obtaining HPV 
vaccination. The predictors of intention to obtain the HPV vaccine found in this study are illustrated in 
Figure 1.  

The post hoc power analysis has shown that actual Cohen effect size did not align with the expected 
effect size. Nevertheless, based on Cohen’s rules of thumb, the actual effect (0.669) could be categorized 
as large effect size. The probability of finding true significance was 1.00; therefore, the probability of a 
Type II error was 0. 

 
 

Note: *p = 0.005 **p < 0.001    

Figure 1 Best predictive multiple regression model for intention to obtain vaccine of HPV. 
 
 

Discussion 
Several characteristics were significantly different between high intention and low intention. 

Monthly allowance from family was found to be different between the two groups, even though parental 
income was not different. This result was consistent with a prior study among Thai female college 
students showing no differences in parental income between the two intention levels [35].  

Furthermore, current findings appear to be in line with a prior study among college women in 
Chiang Mai, which propounded the view that the participants' level of intention is associated with the 
awareness of the HPV vaccine [19]. More than 3 quarters of the Thai female college students in this study 
had heard of the HPV vaccine. However, the percentage of those who have heard about the HPV vaccine 
among those with low intention was slightly higher than that among those with high intention. This may 
be due to insufficient information about the vaccine, even though the HPV vaccine has been introduced 
for approximately 9 years in Thailand. In addition, although the government has included the HPV 
vaccine as a national mandatory vaccine, their program only targets 5th grade students [11]. In depth 
information regarding the HPV vaccine for the population outside the target population of immunization 
programs is indispensable. Another possible explanation is that women’s reluctance to vaccinate might be 

Attitude to obtain HPV vaccination 

Perceived behavioral control to obtain 
HPV vaccination 

Perceived susceptibility to not obtaining 
HPV vaccination 

Intention to obtain HPV 
vaccination 

β = 0.31
**

 

β = 0.31
**

 

β = 0.22
*
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related to their belief in the effectiveness of HPV vaccine [22]. Thus, sufficient information regarding the 
vaccine efficacy is needed [36].  

These findings also highlight the influence of religion on young women’s thought about the HPV 
vaccine [37]. Religion is a complex factor, and specific religious perspectives about vaccines are 
presumably different. Although the majority of Thais are Buddhist, there is a substantial Muslim 
population in the southern Thailand. In this study, about a third of the study population was Muslim, and 
66.15 % had high intention to vaccinate. In contrast, only 51.20 % of the Buddhist population in this 
study had high intention.  

Additionally, the findings from this study provide insight into the father’s educational background 
as an influencing factor on the level of intention of their daughter to obtain the HPV vaccine. However, 
the mother’s educational level in this study was not related to the level of intention among Thai female 
college students. Unlike the aforementioned result, studies from Norway and Sweden showed the 
opposite where the maternal university education level was more strongly associated with HPV 
vaccination status outcome than paternal university education level [38,39]. 

This inconsistency in the findings could be moderated by cultural practice. Thai mothers tend to be 
the main caretakers in the family compared to fathers [30]. However, a possible explanation for the result 
might be that Thai fathers were more likely to receive more support from other family members for 
encouraging their daughters than for encouraging their sons [41]. Moreover, Thai fathers reported they 
were warmer to daughters than sons [42]. This finding might help to understand the importance of a 
fathers’ role in their daughters’ development among Thais.  

As the father plays an important part in his daughters’ intention to obtain HPV vaccine, hence, it 
could be assumed that his attitude regarding the safety of HPV vaccine for the daughter serves as one of 
the main concerns. Across several previous studies, parental attitudes regarding child safety have been 
reported to be among the determinants of parents’ decision to obtain the HPV vaccine for their children 
[43]. Parents with concerns about the safety of the HPV vaccine negatively affected the daughters’ uptake 
of the HPV vaccine, whereas parents who perceived the HPV vaccine as beneficial had a positive effect 
on their daughters’ uptake of HPV vaccine [43]. These findings suggest providing parents with 
information about the safety and the importance of the HPV vaccine in order to increase their positive 
attitude, thus increasing their willingness to explain the benefits of HPV vaccines to their daughters.  

The lack of association observed between maternal education level and level of intention was 
opposite to earlier data from Norway or Sweden [38,39] which seemed to depend on the mother's level of 
education and youth-parent relationship. In the current study, almost 70 % of the mothers had an 
education level of senior high school or lower. Highly educated parents could play active roles in their 
daughter’s decision to vaccinate, as observed in the earlier study in Norway [38], while less educated 
parents seem more passive about their daughters’ decisions concerning vaccination. Well-educated 
mothers have more confidence interacting in health care settings [43]. Well-educated mothers have better 
communication skills, which has a strong association with children’s full immunization [43]. Moreover, a 
previous study showed that mothers tend to hold the majority of responsibility in child care, while the 
involvement of the father in child care appears to be low [42]. Daughters also described a warm or close 
relationship with their fathers. These might be attributed to the lack of relationship between the level of 
intention of the HPV vaccination in these Thai female college students and maternal education. It seems 
that an alternative moderation pathway is needed to involve mothers in their child’s immunization 
decision. Prior research suggests the importance of increasing basic medical knowledge as a beneficial 
route to elevate children’s immunization rate despite the mother educational level [44].  

This research set out to evaluate predictors of intention to obtain the HPV vaccination in Thai 
female college students studying in non-health science programs. It is interesting to note that among         
7 expected predictors, 5 predictors from the TPB, HBM and PMT were correlated with vaccination 
intention, including attitude to obtain HPV vaccination, subjective norm to obtain HPV vaccination, 
perceived behavioral control to obtain HPV vaccination, perceived susceptibility to not obtaining HPV 
vaccination and perceived vaccine effectiveness. These results were supported by those mentioned in 
several prior studies 
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In the 2nd multiple regression model, three predictors found to be significant in the 1st model, which 
were included and explained 40 % of the variances in Thai female college students' intention. The number 
of variance found was in agreement with the earlier meta-analysis of the application of TPB on health 
behavior, in which a predictive value of 0.41 was reported [45]. Further research on the other variables, 
not included in the current study, is worth exploring.  

In the 2nd predictive model, an attitude to obtain the HPV vaccination provided the greatest and 
most significant total effect on intention to obtain the vaccine of HPV. This may be due to a woman’s 
feelings that the HPV vaccine is useful, favorable, safe, pleasing, and desirable. This result seems 
consistent with Ratanasiripong [8], who recommended an intervention to increase favorable attitude to 
obtain the HPV vaccination in order to increase intention. Interestingly, this study revealed that perceived 
behavioral control to obtain HPV vaccination was the 2nd strongest predictor of intention in obtaining 
HPV vaccination. Having intention to receive the HPV vaccination was triggered by Thai female college 
students’ perception that they had full control over obtaining the vaccine. These findings may be 
attributed to participants’ independent feelings. Yet, these findings conflict with several studies which 
reported that perceived behavioral control to obtain the HPV vaccination did not significantly contribute 
to the final model [8,23,30]. Therefore, this finding suggests another significant construct in TPB, despite 
the aforementioned insignificant or weak association with intention. Theoretically, it was evident that the 
actual control over behavior determines the intention to obtain the HPV vaccination. The result of this 
study indicates the importance of employing TPB framework in finding the predictors in the vaccination 
behavior. It is suggested that intervention should be focused on increasing Thai female college students’ 
perceived behavioral control to enhance both intention and vaccination behavior. This is in accordance 
with the claim by Ajzen [46], who proposed that when perceived behavioral control is strong, any 
favorable intention would be able to emerge as a behavior.  

Another important finding highlighted in the 2nd model was that perceived susceptibility to not 
obtaining the HPV vaccination was found to be a significant predictor of intention to obtain HPV 
vaccination. This is an HBM construct, which significantly predicts the intention to obtain HPV 
vaccination. When Thai female college students perceive a likelihood of contracting genital HPV, 
cervical cancer and genital warts, they tend to get vaccinated and have a higher expectation to obtain the 
HPV vaccination. A prior study revealed similar findings that when TPB and HBM were employed, 
perceived susceptibility was the only HBM construct that significantly predicted intention to obtain HPV 
vaccination [30]. Moreover, this study indicates the moderate capability of TPB in determining the 
predictors for intention of vaccination behavior, while HBM offers limited capacity in determining the 
predictors of this behavior. 

The results of this study did not detect a significant predictive ability of perceived vaccine 
effectiveness toward intention to obtain HPV vaccination in the 2nd model. Thai female college students’ 
decision-making process to obtain the HPV vaccination was not influenced by their belief in the 
effectiveness of the HPV vaccine. Even though the participants were familiar with the HPV vaccine, they 
might have had insufficient understanding or knowledge of the effectiveness of the HPV vaccine. In fact, 
the HPV vaccine was not fully covered for the target population at the time this study was conducted. It is 
somewhat surprising that these findings were in contrast to the findings by Gainforth et al., which 
conducted the study in Canadian college women [22]. The variation in findings between Thailand and 
Canada may be attributed to the release date of the HPV vaccine, where HPV vaccine was introduced in 
Canada earlier than Thailand. 

An unanticipated finding was that the subjective norm to obtain HPV vaccination was the only TPB 
construct which was unable to significantly predict the intention to obtain the HPV vaccination. This may 
be explained by the fact that Thai female college students’ intention to obtain the HPV vaccination is 
largely a personal decision, rather than on the approval of a boyfriend or girlfriend, parents, best friends, 
teachers, public health nurse or physician. This result differs from some published studies that repeatedly 
suggest that the subjective norm was a significant predictor of intention to get HPV vaccination among 
undergraduate women in the US [23,24,26,30]. Yet, this contradictory result may be due to the nature of 
the subjective norm. The subjective norm is a social factor which was based on normative beliefs [16]. 
Normative factors play a different role in different cultural contexts [47]. In the US, undergraduate 
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women’s perceptions are affected by their significant others’ perceptions of the HPV vaccination. Thai 
society is relatively more collective than the US culturally speaking [48]. In Thailand, cultural norms 
regarding preferable behavior exert a greater influence than social pressure from significant others. 
 
Limitations 

There are some research limitations which should be noted in this study. First, this study comprises 
a relatively small and convenience sample, limiting the generalization of the findings to a larger 
population of Thai female college students, a country of 76 provinces with diverse cultural and religious 
backgrounds. Secondly, the measurement was a self-administered questionnaire, hence generating an 
overestimation of the answers on their beliefs. Third, participants may have been reluctant to provide 
truthful answers for questions relating to sexual health practice, since sex is considered an inappropriate 
subject to discuss openly in Thai culture. Fourth, a decent-sized number of participants indicated either 
uncertainty or unwillingness to answer the vaccination status, yet the answer was not verified.  
 
Conclusions 

This research contributes new information on factors that predict the intention to obtain HPV 
vaccination among Thai female college students enrolled in non-health science programs. The findings of 
this study suggest that Thai female college students believe that they would plan or expect to obtain the 
HPV vaccination if they had the confidence to obtain HPV vaccination and to overcome obstacles that 
prevent them from obtaining HPV vaccination. The intention can be predicted by attitude to obtain HPV 
vaccination. The intention can also be predicted by perceived susceptibility to not obtaining HPV 
vaccination. An intervention to increase the intention to obtain HPV vaccination should focus on attitude 
to obtain HPV vaccination, perceived behavioral control to obtain HPV vaccination and perceived 
susceptibility to not obtaining HPV vaccination by specifically designing promotional or educational 
material for Thai female college students. The intervention should be focused on Facebook, websites, and 
TV advertising which Thai female college students most prefer to deliver the promotion or information 
about the HPV vaccination. In the university setting, student health care centers might take the initiative 
to obtain the vaccination data through the mandatory filling of vaccination status on the admission of new 
students. Moreover, a survey on the university mailing list or social media groups might be effective in 
identifying enrolled unvaccinated students who are interested in catching up.  
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