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ABSTRACT
Background: This study was conducted to characterize the long-term effect of mobile-based education 
on Chinese female freshmen and disclose the possible predictors of their willingness to get vaccinated 
based on the information-motivation-behavioral skills (IMB) model.
Methods: We randomly assigned 509 participants to a 7-day mobile-based educational intervention or control 
group and collected information about general information, health, and sexual behavior, HPV vaccination 
intention and action, HPV-related knowledge, cognition, and behavioral skill by an online self-administrated 
questionnaire at baseline, post-intervention, and at the 1-month and 3-month follow-ups.
Results: The intervention arm showed an improvement in IMB scores after education. Despite the 
persistent improvement in knowledge, the improvement in their motivation and behavioral skills 
decreased at the 1-month and 3-month follow-ups. Participants’ vaccination willingness was elevated 
after the baseline survey in both the intervention and control groups, while the overall appointment/ 
vaccination rate was only 3.73% 3 months later. The intention to get vaccinated was associated with 
knowing HPV (adjusted OR: 2.37, 95% CI: 1.44 – 3.89), perceiving more barriers (adjusted OR: 2.16, 95% CI: 
1.44 – 3.25), higher subjective norms (adjusted OR: 2.05, 95% CI: 1.26 – 3.32), and having more behavioral 
skills (adjusted OR: 2.95, 95% CI: 1.79 – 4.87).
Conclusion: Seven-day mobile-based education was effective to increase IMB model scores among 
female freshmen. However, the improvement in motivation and behavioral skills was not persistent. 
Information, perceived barriers, subjective norms, and behavioral skills were discovered to be influencing 
factors of vaccination intention. Future research with longer, more convenient, and more tailored educa
tion to the main influencing factors is warranted.
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Introduction

As the fourth most common cancer and the fourth leading 
cause of cancer death in women,1 cervical cancer is a major 
worldwide health problem. The estimated new cases and 
deaths of cervical cancer worldwide increased from 528,000 
and 266,000 in 2012 to 604,000 and 342,000 in 2020, 
respectively.1–4 Meanwhile, the number of cervical cancer 
cases in China was the highest in the world (106,000),2 and 
the age-standardized rates of cancer incidence (ASIR) of cervi
cal cancer in China increased from 5.86/100,000 in 1998 to 
7.28/100,000 in 2012.5 Fortunately, cervical cancer is preven
table, as almost all cervical cancers are caused by carcinogenic 
human papillomavirus (HPV) infection.6 Thus, the prophylac
tic HPV vaccine effectively prevents HPV infection and 
reduces the mortality of cervical cancer.6

The HPV vaccine has been introduced to more than 111 
member states of the World Health Organization (WHO), and 
106 countries have included HPV vaccines in their national 
immunization programs (as of 12 February 2020).7–9 Although 
the safety and efficacy of the HPV vaccine have been widely 
proven worldwide,6,10–13 vaccination coverage has remained 
low among the ideal target population since its approval in 
mainland China in 2016.14–17

Previous studies have found several reasons for such a low 
vaccination rate and willingness, including concerns about the 
safety, efficacy, and side effects of HPV vaccines, conservative 
sexual attitudes and no sexual activity, a lack of knowledge, low 
perceived susceptibility, and the unaffordable cost of the 
vaccine.8,17–19 Female college students are one of the sexually 
active and HPV susceptible groups, and thus one of the main 
target population of HPV vaccination in China. Besides, studies 
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found that HPV vaccination was cost-effective until the age of 24– 
26.20 Hence, it is important to improve female college students’ 
vaccination willingness and rate through a comprehensive analy
sis of the determinants of vaccination willingness and appropriate 
intervention.

Nowadays, numerous studies applied the information- 
motivation-behavioral skills (IMB) model to promote health 
behaviors like diabetes self-management,21–23 HIV 
prevention,24,25 and HPV uptake.26 The IMB model emphasizes 
that information is not the only thing that individuals need to be 
equipped with to adopt a health behavior. Well-informed indivi
duals require adequate motivation and appropriate behavioral 
skills to overcome all kinds of difficulties and persist in health 
habits.26,27 Therefore, our study aims to detect the long-term 
impact of mobile phone-based education on Chinese female 
freshmen and analyze the predictors of willingness based on 
IMB model.

Methods

Study design and population

This was a randomized control trial conducted at Shanxi 
University of Finance and Economics in China, which 
involved a 7-day mobile phone-based educational intervention 
with the 1-month and 3-month follow-ups. Female college stu
dents from either literature or science majors were recruited in 
April 2020 using convenience sampling. Female freshmen over 
18 years old who had not been vaccinated against HPV with no 
contraindications to vaccination were invited to participate in the 
study. Students who met the inclusion criteria were stratified 
according to majors and then randomly assigned to the interven
tion group or control group in a 1:1 ratio. Thus, we balanced 
intervention and control groups on the baseline characteristics. 
The random sequence was generated by SAS V.12. (SAS Institute) 
software. This study was approved by the Institutional Review 
Board of the Chinese Center for Disease Control and Prevention. 
All subjects were informed of the purposes, expected risks, and 
benefits and signed the informed consent before the study 
implementation.

Data collection and outcome measurement

An online anonymous self-administered baseline question
naire was designed to collect data, including general informa
tion, health and sexual behavior, HPV vaccination intention, 
HPV-related knowledge, cognition involving perceived sever
ity, perceived susceptibility, perceived benefits, and perceived 
obstacles, social norms, and behavioral skills involving self- 
decision making, self-efficacy, and objective skills. The post- 
education questionnaire was the same as the baseline ques
tionnaire except for socio-demographic characteristics and 
health-related perceptions and experiences.

Primary outcomes were the IMB model scores. True answers 
of HPV-related knowledge received a “+1” point, while false or 
don’t know answers received a “0” points. Motivation and 
behavioral skills scores were assessed by a 5-point Likert scale 
(“−2” points for strongly disagree, “−1” point for disagree, “0” 
point for not sure, “+1” point for agree, and “+2” points for 

strongly agree). The higher scores indicated better knowledge, 
motivation, and behavioral skills, except for the perceived bar
riers item. Secondary outcomes were the rate of HPV vaccina
tion willingness, recommend vaccination willingness, and 
reservation/vaccination action (“Yes” or “No”).

Baseline survey and intervention

Before the intervention, all participants were required to com
plete the baseline questionnaire. Then, the intervention group 
received mobile phone-based education over 10 minutes 
every day for 7 days, which included the following topics: (1) 
information on the prevention of infectious diseases, vaccination 
and sexual health, (2) information on HPV infection, cervix, and 
cervical cancer among Chinese women, (3) information on the 
preventive measure for cervical cancer: HPV vaccine, (4) case 
study of the prognosis of Chinese women with advanced cervical 
cancer, (5) a story of a college girl’s experience from being 
unaware of HPV to deciding to get the HPV vaccine, (6) infor
mation on how to improve self-efficacy and self-determination 
to adopt a healthy behavior, and (7) information on the avail
ability, cost and other behavioral techniques of the HPV vaccine. 
When the intervention finished, participants were asked to fill 
out the post-education questionnaire. As for control group, we 
offered them health information on COVID-19 and collected 
questionnaires at the same time as the intervention group.

Follow-Up

At 1 and 3 months after the intervention, participants in both 
intervention and control groups were asked to finish the post- 
education questionnaire again to assess the sustainability of the 
intervention effects. A flow diagram of the study is shown in 
Figure 1.

Statistical analysis

SPSS 20.0 software (IBM Corp, Armonk, New York) was used to 
conduct statistical analysis for this study. Categorical variables 
such as socio-demographic characteristics used the chi-square 
test, while continuous variables such as the score of perceived 
susceptibility used Student’s t test or one-way ANOVA to identify 
the difference between intervention and control groups. 
Significant parameters found by univariate analysis (P < .10) 
were incorporated and examined using multivariate analysis. 
Odds ratios (ORs) with corresponding 95% confidence intervals 
(CIs) were calculated and reported based on Wald chi-square 
statistics.

Results

Participants’ characteristics

Among 509 respondents who had finished the baseline ques
tionnaire, 272 were allocated to the intervention group, and 
237 were allocated to the control group. As shown in Table 1, 
52.7% majored in science, and virtually all of them (97.6%) 
were Han Chinese. A total of 68.8% had lived in urban areas for 
more than 1 year, 65.2% had monthly living expenses ranging 
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from 1000 to 2000 Chinese Yuan (CNY), and 77.4% had no 
relatives or friends with cancer. There was 68.8% of the parti
cipants’ parents had lived in urban areas for more than 
one year, 83.1% were married, and 26.1% had a college degree 
or higher.

For health-related variables, most of participants (95.3%) 
believed vaccination helps to prevent disease. Yet, only 62.1% 
had ever received self-paid vaccines, and even fewer partici
pants (29.7%) had ever searched for the HPV vaccine. Among 
the participants, the majority (71.9%) had ever received sexual 
education, they (98.2%) scarcely had prior sexual experience, 
and most of them (71.1%) held negative attitudes toward pre
marital sex. The bulk of participants (85.1%) were in 
a relationship. However, there were marginally more partici
pants in a relationship in intervention group than in control 
group (P = .032).

Intervention effects on IMB

Information
At baseline, approximately half of the participants in both 
intervention and control groups had ever heard of HPV, 
HPV-related disease, and the HPV vaccine (Table S1). After 
the intervention, more than 90% of participants in inter
vention group knew the three issues listed above (96.1%, 
91.2%, and 93.1% for HPV, HPV-related disease, and HPV 
vaccine, respectively) and the awareness rates sustained at 
a high level over time (P < .001). Although control group 
received no formal education, we discovered that the 
awareness of the three items increased over time, with 
over 80% of them knowing HPV (89.3%), HPV-related 
disease (84.4%), and the HPV vaccine (87.8%) after 3 

months (P < .001). In terms of total knowledge scores, we 
identified a significant improvement in intervention arm 
after education (P < .001), while we detected no similar 
changes in control arm (P = .161, Figure 2). In addition, 
the level of knowledge was higher in intervention 
arm (6.98 ± 1.55) compared to control arm (4.75 ± 2.41) 
after 7-day mobile-based education (P < .001). During the 
3-month follow-up period, the knowledge score of inter
vention group sustained at a high level (P < .001). Although 
it was not statistically significant, we observed a slightly 
improvement of knowledge score in control group 
(P = .188).

Motivation
Before the intervention, there were no differences in motivation 
between the two groups, except that control group scored higher 
on subjective norms than intervention group (3.21 ± 0.61 vs. 3.10  
± 0.57, P = .043). The intervention group had a statistically signifi
cant increase in perceived susceptibility (2.49 ± 0.85 vs. 2.90 ± 0.88, 
P < .001), perceived benefit (3.86 ± 0.59 vs. 4.02 ± 0.49, P = .001), 
and perceived barrier (2.76 ± 0.59 vs. 2.87 ± 0.60, P = .045) from 
baseline to post-intervention and significantly scored higher than 
control group in these three aspects after education (P < .010). 
However, the differences between intervention and control groups 
in perceived severity and subjective norms scores were not statis
tically significant after education (P > .05). One month later, only 
an increase in perceived susceptibility in intervention group was 
statistically significant (1-month follow-up: 2.76 ± 0.92, P = .002). 
Nevertheless, compared to the baseline level, we detected signifi
cant changes in perceived severity (3.56 ± 0.76 vs. 3.38 ± 0.79, P  
= .014), perceived susceptibility (2.49 ± 0.85 vs. 2.72 ± 0.96, P  
= .008), and subjective norms (3.10 ± 0.57 vs. 3.22 ± 0.65, P  

Figure 1. Study flowchart.
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= .042) in intervention group at the 3-month follow-up. The 
perceived susceptibility score was higher after 3 months than at 
baseline in control group (2.65 ± 0.93 vs. 2.45 ± 0.88, P = .022). 
Figure 3 depicts the changes in motivation over time in interven
tion and control groups.

Behavioral skills
At baseline, the mean scores of behavioral skills of intervention 
and control groups were 3.31 ± 0.58 and 3.35 ± 0.63, respectively 
(P = .520, Table S1). After 7-day mobile-based education, there 
was an improvement of behavioral skills in intervention group 
(P = .001), and the mean score of behavioral skills was lower in 
control group (3.34 ± 0.65) than in intervention group (3.48 ±  
0.57, P = .018). During the follow-up period, we only detected an 
increase in intervention group from baseline to the 3-month 

follow-up (P = .033), while there was no statistically significant 
change from baseline to the 1-month follow-up in intervention 
group (P > .05).

Vaccination willingness and action

As shown in Table 2, the vaccination and recommended vaccina
tion willingness were 28.2% and 62.1% in intervention group at 
baseline. In control group, the vaccination willingness and recom
mended vaccination willingness at baseline were 25.7% and 
57.8%, respectively. In addition, vaccination and recommended 
vaccination intentions increased over time regardless of group 
allocation (P < .001). It is worth noting that the vaccination and 
recommended vaccination willingness in both groups increased 
evidently 3 months later (see Table 2). Furthermore, despite the 

Table 1. Socio-demographics and health-related characteristics of study participants at baseline (N = 509)

Variables Total, n (%) Control group, n (%) Intervention group, n (%) P

Socio-demographic
Major in school

Literature 241 (47.3) 103 (43.5) 138 (50.7) .101
Science 268 (52.7) 134 (56.5) 134 (49.3)

Ethnicity
Han Chinese 497 (97.6) 229 (96.6) 268 (98.5) .158
Other 12 (2.4) 8 (3.4) 4 (1.5)

Permanent residence (for more than one year)
Urban 350 (68.8) 164 (69.2) 186 (68.4) .843
Rural 159 (31.2) 73 (30.8) 86 (31.6)

Parental residence (for more than one year)
Urban 350 (68.8) 162 (68.4) 188 (69.1) .853
Rural 159 (31.2) 75 (31.6) 84 (30.9)

Marital status of parents
Married 423 (83.1) 191 (80.6) 232 (85.3) .158
Divorce/Separation/Cohabit/Widowed 86 (16.9) 46 (19.4) 40 (14.7)

Education level of parents
≤ 9 years 222 (43.6) 98 (41.4) 124 (45.6) .624
10 - 12 years 154 (30.3) 74 (31.2) 80 (29.4)
≥ 13 years 133 (26.1) 65 (27.4) 68 (25.0)

Living expenses (CNY/month)
< 1000 148 (29.1) 66 (27.8) 82 (30.1) .619a

1000 - 2000 332 (65.2) 155 (65.4) 177 (65.1)
> 2000 29 (5.7) 16 (6.8) 13 (4.8)

Family/friends with any cancer
Yes 115 (22.6) 51 (21.5) 64 (23.5) .588
No 394 (77.4) 186 (78.5) 208 (76.5)

Health-related variables
Believe vaccination is effective in preventing disease

Yes 485 (95.3) 222 (93.7) 263 (96.7) .109
No 24 (4.7) 15 (6.3) 9 (3.3)

Received self-paid vaccines
Yes 316 (62.1) 145 (61.2) 171 (62.9) .696
No 193 (37.9) 92 (38.8) 101 (37.1)

Received sexual education
Yes 366 (71.9) 165 (69.6) 201 (73.9) .284
No 143 (28.1) 72 (30.4) 71 (26.1)

Actively searched for or consulted on HPV vaccine
Yes 151 (29.7) 78 (32.9) 73 (26.8) .135
No 358 (70.3) 159 (67.1) 199 (73.2)

Previous sexual experience
Yes 9 (1.8) 6 (2.5) 3 (1.1) .315a

No 500 (98.2) 231 (97.5) 269 (98.9)
Currently relationship

Yes 433 (85.1) 193 (81.4) 240 (88.2) .032
No 76 (14.9) 44 (18.6) 32 (11.8)

Attitude toward premarital sex
Yes 147 (28.9) 71 (30.0) 76 (27.9) .617
No 362 (71.1) 166 (70.0) 196 (72.1)

aFisher’s exact test. CNY, Chinese Yuan; 6.92 CNY = 1 USD; HPV, human papillomavirus.
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persistent increasing of vaccination intention in both intervention 
and control group, the cumulative appointment/vaccination rate 
of intervention group was 2.94% 3 months later, which was 
similar to that of control group (4.64%).

Influencing factors of HPV vaccination willingness

We divided the participants into two groups that were willing 
or unwilling to get vaccinated according to their intention at 
baseline to explore the differences between the two groups. The 
variables with a statistically significant difference (P < .10) 

between the two groups were having heard of HPV, HPV- 
related disease, HPV vaccine, knowledge of HPV and HPV 
vaccine, perceived susceptibility, perceived benefit, perceived 
barrier, subjective norms, and behavioral skills (Table S2).

As shown in Table 3, four variables were found to be 
associated with HPV vaccination willingness by multivariable 
logistic regression analysis. Participants who had ever heard of 
HPV were more willing to receive the HPV vaccine than those 
who had not heard of HPV (adjusted OR: 2.37, 95% CI: 1.44 – 
3.89). Participants who perceived more barriers were more 
inclined to take HPV vaccine uptake (adjusted OR: 2.16, 95% 
CI: 1.44 – 3.25). In addition, participants who had higher 
subjective norms tended to get vaccinated (adjusted OR: 2.05, 
95% CI: 1.26 – 3.32). Besides, participants equipped with more 
behavioral skills were more likely to get vaccinated (adjusted 
OR: 2.95, 95% CI: 1.79 – 4.87).

Discussion

Enhancing HPV vaccination coverage is of great impor
tance for preventing cervical cancer, which necessitates 
raising public awareness.28 We had previously reported 
that a mobile phone-based educational intervention 
could improve vaccine knowledge among female college 
students,8 and more excitingly, we found that this improve
ment was persistent. Similar impacts were found in other 
educational interventions.29–32 However, as a health educa
tion that is not constrained by time and space, mobile 
phone-based education intervention conforms to the habits 
of college students and appears to be as effective as tradi
tional education intervention.33 Meanwhile, it would be 

Figure 2. Mean value of intervention and control groups for total knowledge 
scores for condition across time.

Figure 3. Mean values of intervention and control groups for (A) perceived severity, (B) perceived susceptibility, (C) perceived benefit, and (D) perceived barrier for 
condition across time.
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easier to promote this educational intervention because of 
the widespread use of mobile technology.34 Although lower 
than intervention group, we found that the awareness and 
knowledge level also increased in control group during the 
1 month and 3-month follow-ups, which was consistent 
with a study by Perez et al.26 The reasons for this improve
ment are worth exploring. First, filling in the questionnaire 
may help to popularize the conception of the HPV vaccine 
and induce participants to learn more about the HPV 
vaccine.35 Second, the COVID-19 pandemic arouses public 
interest in vaccines, and countless resources are available to 
college students on the internet and at universities.26,36 So, 
participants in control group may learn pertinent informa
tion by these means to improve themselves.

Consistent with our hypothesis, the motivation to get vac
cinated was promoted in intervention group after 7-day educa
tion, mainly reflected in the following aspects: perceived 
susceptibility, perceived benefit, and perceived barrier. The 
motivation of intervention group was higher compared with 
control group, indicating that mobile phone-based education 
can draw female college students’ attention to related issues. 
Nevertheless, this improvement faded to some extent during 
follow-up, which was consistent with other studies.26,30 The 
same change was found when we tested the effects of education 
on behavioral skills. Significant improvement of behavioral 
skills was made immediately after the intervention, but this 
kind of improvement gradually decreasing over time. Thus, to 
promote and maintain female college students’ motivation and 
behavioral skills to get vaccinated, we recommend an inter
mittent long-term education rather than a single 7-day educa
tional intervention.26,33

In spite of tremendous improvement in knowledge level 
about HPV-related issues in intervention group, we did not 
detect significant increase in their vaccination willingness until 
3 months after 7-day education, which was inconsistent with 
other studies involved educational intervention.29,30,37 An 
explanation may be our restriction of vaccination willingness 
in the next 6 months38 while our study time happened to be 
carried out during the COVID-19 pandemic, which may also 
contribute to lower vaccination willingness at baseline in our 
study compared to prior studies taking college students as their 
study participants.38–41 The 3-month follow-up was conducted 
from June to July 2020, when most cities in mainland China 
had recovered from the COVID-19 pandemic. Furthermore, 
we found similar variation tendency of vaccination willingness 
after intervention and during the 3-month follow-up in inter
vention and control group. One possible attribution for this is 
that control group acquired knowledge through questionnaires 
in the study,35 which aroused their intention to seek further 
information and get vaccination. In accordance with Liu’s 
study,38 we found recommend vaccination willingness was 
higher than vaccination willingness in both groups, and the 
reasons need further study.

As a harmful but ameliorable global public health issue, the 
WHO proposed “90-70-90” targets to be achieved by 2030 to 
effectively lower the incidence and mortality of cervical cancer 
worldwide and increase the rate of early diagnosis and 
treatment.42 Specifically, the goal for HPV vaccination is for 
90% of girls aged 15 to be fully vaccinated.42 However, there is 
still a long way to go to achieve this goal in China. Despite the 
improvement in IMB scores, the cumulative HPV vaccine 
appointment/vaccination rate in our study was only 3.73% 
three months after the intervention, which was similar to 
other studies.14,15,17,26 The following factors may contribute 
to the low reservation/vaccination rate. First, the study was 
conducted in the period of the COVID-19 pandemic, which 
increased the subjective and objective barriers to 
vaccination.43–46 During the COVID-19 pandemic, some 
regions were forbidden from distributing the HPV vaccine, 
and experts recommended that the HPV vaccine and the 
COVID-19 vaccine not be administered concurrently.47 

Second, the HPV vaccine is not covered by the national 
expanded program on immunization (EPI) in China, resulting 

Table 3. Factors associated with HPV vaccination willingness among female 
freshmen before intervention

Variables OR (95% CI) P

Information
Ever heard of HPV

No 1.00
Yes 2.37 (1.44 - 3.89) .001

Motivation
Perceived barrier 2.16 (1.44 - 3.25) <.001
Subjective norms 2.05 (1.26 - 3.32) .004

Behavioral skills 2.95 (1.79 - 4.87) <.001

Table 2. Changes of HPV vaccination willingness and behavior in the intervention and control group before intervention, after intervention, 1-month and 3-month after 
intervention.

Vaccination willingness Recommend vaccination willingness Booked an appointment / got vaccinated

Yes No Yes No Yes No

Intervention group
Pre-intervention, n (%) 77 (28.3) 195 (71.7) 169 (62.1) 103 (37.9) 0 (0.0) 272 (100.0)
Post-intervention, n (%) 62 (30.5) 141 (69.5) 161 (78.9) 43 (21.1) 1 (0.5) 203 (99.5)
One-month, n (%) 61 (28.4) 154 (71.6) 162 (74.7) 55 (25.3) 2 (0.5) 215 (99.5)
Three-month, n (%) 109 (62.6) 65 (37.4) 166 (92.7) 13 (7.3) 5 (2.8) 174 (97.2)
P <.001 <.001 .015a

Control group
Pre-intervention, n (%) 61 (25.7) 176 (74.3) 137 (57.8) 100 (42.2) 0 (0.0) 237 (100.0)
Post-intervention, n (%) 51 (24.9) 154 (75.1) 128 (62.1) 78 (37.9) 1 (0.5%) 205 (99.5)
One-month, n (%) 59 (30.1) 137 (69.9) 132 (66.0) 68 (34.0) 4 (2.0) 196 (98.0)
Three-month, n (%) 121 (60.8) 78 (39.2) 172 (83.9) 33 (16.1) 6 (2.9) 199 (97.1)
P <.001 <.001 .013a

aFisher’s exact test. The numbers of participants at post-intervention, 1 month later, and 3 months later were not equal to the pre-intervention participants’ number in 
both groups due to loss of follow-up.
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in a considerable financial burden for college students and their 
families.17,18,38,40 Third, the demand for the HPV vaccine, 
especially the nine-valent HPV vaccine, has outpaced the sup
ply in mainland China, making appointments challenging to 
come by.48,49 On the other hand, the 3-month follow-up period 
may not be long enough to detect changes in vaccine uptake.50 

Fourth, subjects might not have sufficient motivation and 
behavioral skills to make an appointment or obtain the HPV 
vaccine, according to our findings.

In the current study, factors associated with the intention of 
HPV vaccination were information about whether one had ever 
heard of HPV, perceived barriers, subjective norms, and beha
vioral skills. Knowledge gaps concerning HPV have been widely 
reported,17,51–54 highlighting the significance of an education 
intervention for the vaccine’s target population. In contrast to 
earlier findings,55–58 participants who perceived more barriers 
would be more inclined to get vaccinated in our findings. 
Nonetheless, the association between perceived barriers and 
vaccination intention was cross-sectional. Hence, one probable 
explanation was that those who desired to get vaccinated knew 
more thoroughly about the HPV vaccine and understood the 
practical barriers that they might come across in mainland China 
to getting vaccinated, such as getting a reservation, completing 
multiple shots, and paying for vaccination. Consistent with prior 
studies,19,55,59–61 we found that subjective norms play a crucial 
part in people’s decision-making processes. Thus, a vaccine- 
friendly environment should be prioritized, and peer-led educa
tional intervention would be more beneficial.55 We discovered 
that people with poor behavioral skills would have difficulty 
getting vaccinated, which could partially explain the low reserva
tion/vaccination rate in our study. To enhance behavioral skills, 
we should focus on the role of the college youngster in the 
decision-making process because some female college students 
were unwilling to get vaccinated due to a lack of self- 
determination.19 Furthermore, previous studies have highlighted 
the importance of self-efficacy in getting vaccinated.62–64 Hence, 
future education should place a greater emphasis on boosting 
self-efficacy.

Compared with previous studies, our study has some 
strengths. First, our mobile-based education was more conve
nient and seemed equally valid compared to traditional educa
tion. Thus, the prospect for the mobile-based educational 
intervention looks bright. Second, we explored the effects of 
education not only immediately after the intervention but also 
the long-term impact on information, motivation, and beha
vioral skills after 1- and 3-month intervals. Third, to assure 
study quality, the components in the IMB model were derived 
from high-quality research. Forth, we adopted the IMB model 
to investigate the predictors of HPV vaccination willingness 
and underline another strategy to improve the vaccination 
intention and action of the target population, namely, to pro
mote personal and social motivation as well as behavioral skills.

However, the limitations of this study should be noted. 
This was a single-center study with limited representative
ness and sample size, so we should be cautious about pro
moting the conclusion. In addition, the coincidence of the 
COVID-19 pandemic and follow-up may affect vaccine 
booking and vaccination. Therefore, we may underestimate 
the influence of our 7-day mobile phone-based educational 

intervention on improving the intention to get vaccinated. 
Besides, we could not compare the advantages and disadvan
tages of the current intervention with other educational 
interventions since we designed a blank control. 
Furthermore, missing data due to the loss of follow-up can 
lead to bias to some extent. Fifthly, we found an increase in 
awareness and vaccination willingness in control group, 
which may be caused by some confounders we had not 
considered in study design. Lastly, although the question
naire used in this study was compiled by literature review 
and expert discussion, and had been widely used in preview 
studies. The questionnaire has not been validated among 
Chinese female college students.

Conclusion

This IMB model-based study set out to evaluate the long-term 
effect of a 7-day mobile-based educational intervention on 
female college youngsters’ intention to receive the HPV vacci
nation and determine the potential predictors of vaccination 
intention. The results revealed that our intervention was effec
tive in persistently improving college young people’s knowl
edge. However, after the 7-day intervention, continued 
education was required to maintain the improvement in moti
vation and behavioral skills. Besides, information, perceived 
barriers, subjective norms, and behavioral skills emerged as 
influential factors of HPV vaccination intention. In summary, 
these results suggest that we should prolong the intervention 
period and tailor education to the main influential factors.
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