
Introduction
Human papillomavirus (HPV) is one of the most common 
sexually transmitted viruses. Most infections are generally 
asymptomatic and can be spontaneously resolved by the 
immune system within a few years, but persistent infections 
can result in anogenital wards and cancers (1). Globally, 
it is estimated that 4.5% of new cancer cases were linked 
to HPV infection, with cervical cancer alone contributing 
to 83% of these cases (2). A high prevalence of HPV was 
found in young adults, peaking at < 25 years old, similar to 
that reported in Brazil, where the HPV prevalence among 
adolescents aged 16–25 years old was 53.6% (3). In China, 
the highest HPV prevalence was also observed in the 
young age group, with infection rates of 55.7–37.6% in the 
18–25-year-old age group (4,5). Hence, traditional college-

age students (18–25 years old) are at an increased risk of 
acquiring HPV. To prevent HPV infection, the Center for 
Disease Control and Prevention’s Advisory Committee on 
Immunization Practices recommends that college students 
under 26 years old complete the HPV vaccine series (6). 

However, the current status of HPV vaccine uptake rates 
among Chinese college students remains low, far behind the 
World Health Organization’s goal of achieving 90% HPV 
vaccination coverage (7). According to a study conducted 
in 136 colleges in China, only 11.0% of college students 
reported being vaccinated against HPV nationwide, and 
53.5% of unvaccinated college students expressed an 
intention to initiate the HPV vaccine (8). Even in Beijing, 
the capital city of China, the HPV vaccination rate among 
female college students was only 9.5% (9). Accordingly, 
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Abstract
Background: Despite the introduction of the human papillomavirus (HPV) vaccine in China in 
2016, the uptake rates of HPV vaccination were low. This study aimed to assess the status of HPV 
vaccination and identify associated factors influencing HPV vaccination among female medical 
college students in Hubei province.
Methods: Using a multistage sampling method, this was a cross-sectional study conducted in 
six colleges in Hubei province in 2023. The data were collected by web-based online software. 
Multiple logistic regression was applied to explore factors associated with the uptake of the HPV 
vaccine.
Results: Overall, 1148 female medical college students were enrolled in this study. Approximately 
13.9% of participants reported receiving the HPV vaccine. About 85.5% of unvaccinated 
participants showed high levels of intention to receive an HPV vaccine in the future, and 89.1% 
of the participants had accessed information about the HPV vaccine from the Internet. Multiple 
logistic regression demonstrated that knowledge pertaining to HPV and the HPV vaccine, factors 
aligned with the protection motivation theory (PMT), and socio-variables such as the mother’s 
educational background and the presence of vaccinated family members were associated with 
the uptake of the HPV vaccine.
Conclusion: Our findings revealed that the HPV vaccination was associated with the knowledge, 
perceived susceptibility, perceived response efficacy, and self-efficacy of HPV and the HPV 
vaccine among female college students. Therefore, increasing HPV and HPV vaccine knowledge 
within the framework of PMT may serve as an effective strategy to promote HPV vaccination 
rates among college students.
Keywords: Human papillomavirus viruses, Vaccination coverage, Medical students, Protection 
motivation theory
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elevating HPV vaccination rates among Chinese college 
students is crucial.

HPV vaccines have proved to be the most effective 
primary prevention strategy for reducing HPV infection 
and HPV-associated disease (10). Although four kinds 
of HPV vaccines are now commercially available in 
China, none of them have been included in the national 
immunization program (11). This may be one of the 
reasons for the low rate of HPV vaccination among college 
students in China (12). In addition, previous research 
revealed factors influencing HPV vaccination, including 
limited knowledge regarding HPV, a family history of 
infection-related diseases, cost, HPV infection prevention 
awareness, a lack of risk perception for HPV infection, 
and a lack of recommendations from a healthcare 
provider (12,13). Of these, the most influential factor in 
the successful delivery of HPV vaccination is likely an 
effective recommendation from a healthcare provider 
(14). Healthcare providers’ attitudes toward vaccination 
and recommendations play a significant role in the 
general population’s trust in vaccination and their HPV 
vaccination intention (15). As future healthcare providers, 
medical students play an important role in promoting 
the spread of correct information and the availability of 
HPV vaccines. However, one study found that more than 
60.0% of the medical college students themselves reported 
hesitancy about the HPV vaccine (16), and only 9% of 
female medical college students received an HPV vaccine 
in China (17).

In Hubei Province, China, previous research reported 
that the highest prevalence of HPV infection (22.65%) 
was also found in the age group below 25 years (18). Thus, 
college-age youths in Hubei province were considered 
at high risk of HPV infection and HPV-related disease. 
However, only 58.7% of the college students at this age had 
heard of the HPV vaccine, and 34.7% considered taking 
the HPV vaccine in Hubei province (19). Further, there 
are a few reports about the HPV vaccination status, and 
the evidence for factors contributing to HPV vaccination 
among female medical students in Hubei remains limited. 
Thus, this study sought to explore the HPV vaccination 
status and its potential associated factors among 
unvaccinated female medical college students in Hubei 
Province, China, which will help us understand factors 
influencing HPV vaccination and provide evidence for 
health decision-makers to plan or implement effective 
strategies to optimize uptake of the HPV vaccine.

Materials and Methods
Study Design and Setting
A cross-sectional study was conducted in six colleges in 
Hubei province, China, from January to May 2023.

Study Population and Sampling
The eligible participants were female medical college 
students aged 18–26 who could speak Mandarin and 
were willing to participate, although they were excluded 

if they provided an incomplete answer or showed a lack of 
interest in participation. The sample size estimation was 
calculated using Daniel’s (20) formula ( )
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an estimator of the percentage of female college students’ 
intention to initiate the HPV vaccine in the central part of 
China being 46.2% (10), a 95% confidence interval, and 
3% maximum allowable error. This accounted for 1033 
participants, plus 10% compensation for nonresponses 
or dropouts. The final sample size was 1148. The female 
college students who met the eligible criteria were 
enrolled using the multistage sampling method. First, the 
selection of six colleges was conducted through a lottery 
method among all 21 colleges with medical majors in 
Hubei province. Second, the six faculties of each college 
were chosen using the lottery method from a predefined 
list. Finally, the student selection process took place 
within each college, employing a systematic random 
sampling approach.

Data Collection Tool and Technique
The structured questionnaires in Chinese were developed 
based on a literature review, which consisted of six parts 
as follows:

Part 1: Sociodemographic factors included age, 
academic year, parents’ education background, family 
yearly household income, history of sexual intercourse, 
vaccinated family members, willingness to pay for the 
vaccine, vaccination status, and sources of information 
about the HPV vaccine.

Part 2: The intention to initiate HPV vaccination 
was measured using one item developed by Huang et al 
(21). The participants were asked to “please rate your 
intention to get HPV vaccination in the future” from 1 
(totally no intention) to 10 (extremely high intention). 
A higher score on the item indicates a higher willingness 
to receive vaccinations afterward. This variable was also 
dichotomized for analysis by median. Participants were 
coded as having low intention if they responded 5 or less; 
otherwise, they were coded as having high intention. 

Part 3: The knowledge of HPV was assessed using a 15-
item HPV knowledge scale (e.g., people with HPV have 
visible signs or symptoms of the infection; close skin-
to-skin touching will infect HPV) adapted from existing 
published measures (22), with all items judged as true or 
false. The participants received one point for a correct 
response, with a higher total score indicating a greater 
level of knowledge of HPV. 

Part 4: The knowledge of the HPV vaccine was measured 
using an 11-item HPV knowledge scale modified from the 
student HPV survey (23). Knowledge of the HPV vaccine 
(e.g., the nine-valent HPV vaccine is recommended for 
females aged 9‒26 years in China; sexually active females 
cannot benefit from the vaccine) is also gained by judging 
whether it is true or false. Participants received one point 
for a correct response, with a higher total score implying a 
greater level of knowledge of HPV. 

Part 5: HPV infection prevention awareness was adapted 
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from a former study (24). The questionnaire consisted of 
three subscales, including HPV infection risk factors (6 
items; e.g., non-use of a condom during intercourse is 
the HPV infection risk factor, or alcohol consumption 
is the HPV infection risk factor). The other subscales 
were transmitted ways (3 items; e.g., HPV is transmitted 
during vaginal or anal sex, or HPV is transmitted through 
cough) and HPV infection prevention (7 items; e.g., the 
HPV vaccine can prevent the HPV infection, or condoms 
can prevent HPV infection). All items were judged as 
true or false. Participants received one point for a correct 
response, with a higher total score representing a greater 
level of awareness of HPV infection prevention. 

Part 6: The Protection Motivation Theory (PMT) 
was measured by the PMT scale adapted from previous 
research (25). The PMT questionnaire consisted of 4 
subscales, including participants’ perceived susceptibility 
(3 items; e.g., HPV infection peak in older adults, not 
young people, or I am healthy, I will not contract HPV 
in my lifetime) and perceived severity (4 items; e.g., HPV 
infection can cause women to have cervical cancer, or 
HPV infection can cause women to have genital warts). 
The other subscales were perceived response efficacy (4 
items; e.g., HPV vaccination can reduce the risk of HPV-
related cancer, or HPV vaccination can reduce the risk of 
getting genital warts) and perceived self-efficacy (5 items; 
e.g., I will get the HPV vaccine even if it is not covered by 
health insurance, or I will complete the whole procedure 
of HPV vaccination once I get the first dose). The 
respondents were asked to rate their agreement on a five-
point Likert-type scale, ranging from 1 (strongly disagree) 
to 5 (strongly agree). A higher score on each subscale 
indicated a stronger presence of the corresponding 
construct in the participants’ responses. 

A pilot study was randomly conducted among 50 
medical students studying in a college similar to our setting 
and meeting the inclusion criteria of the study. The Kuder-
Richardson Formula 20 (KR-20) (26) was used to measure 
the internal consistency reliability of a test in which each 
question only has a right or wrong answer, such as the 
knowledge of HPV (KR-20 = 0.90) and HPV vaccine (KR-
20 = 0.90), and HPV infection prevention awareness (KR-
20 = 0.83). The Cronbach’s alpha coefficient was calculated 
for the internal consistency of the PMT scale. Cronbach’s 
alpha for PMT subscale perceived susceptibility, perceived 
severity, perceived response efficacy, and perceived self-
efficacy were 0.94, 0.95, 0.97, and 0.96, respectively. The 
content validity of the measurement was determined 
by the index of item objective congruence (IOC) (27). 
The range of the index score for an item was -1 to 1. 
Accordingly, an expert evaluates each item by giving a 
rating of 1 for clearly measuring the objective, -1 for not 
clearly measuring, or 0 for the unclear objective. The IOC 
for knowledge of HPV, knowledge of HPV vaccine, PMT 
scale, intention to initiate HPV vaccination, and HPV 
infection prevention awareness was 0.92, 0.85, 1.00, 0.88, 
and 0.85, respectively. 

Statistical Analysis
Descriptive statistics were performed for all variables. 
Chi-square tests were utilized for categorical variables, 
and independent sample t-tests were used for continuous 
variables to compare the differences between the groups 
with and without HPV vaccination. Binary logistic 
regression was employed to assess potential factors 
influencing the intention to initiate HPV vaccination. 
Variables that exhibited a significance level (P < 0.25) (28) 
during the bivariate analysis were incorporated into the 
multiple logistic regression model. The adjusted odds 
ratio was estimated from multiple logistic regression 
to determine the relationship between knowledge and 
awareness factors, PMT constructs, socio-demographic 
factors, and HPV vaccination status after adjusting for 
all other predictors. A series model was developed, such 
as in model 1, three knowledge awareness variables were 
added to the model to assess the association between these 
factors and HPV vaccination status only. Then, the PMT 
constructs were entered into Model 1 to investigate the 
relationship between knowledge and awareness factors, 
the PMT constructs, and HPV vaccination status after 
adjusting for each predictor. Finally, all sociodemographic 
factors were entered into Model 3 to examine the 
association between knowledge and awareness factors, 
the PMT constructs, and HPV vaccination status after 
adjusting for all sociodemographic variables. The level of 
statistical significance was set at P < 0.05 in both bivariate 
and multivariate analyses. All analyses were conducted 
using SPSS, version 19.0 (IBM Corporation, Armonk, 
NY, USA). 

Results 
In this study, a total of 1148 female medical college 
students initially participated, 13.9% of whom were ever 
vaccinated against HPV. The result of chi-square tests 
showed that there was a statistically significant difference 
between the vaccine and unvaccinated groups in place of 
birth, father’s education background, mother’s education 
background, vaccinated family members, willingness 
to pay, and vaccination intention (P < 0.05). The score 
of knowledge of HPV and the HPV vaccine and that of 
HPV infection prevention awareness were significantly 
higher in the vaccine group compared to the unvaccinated 
group. Female medical college students who received 
HPV vaccination posed a higher score of perceived 
susceptibility (5.5 ± 1.9), perceived severity (13.8 ± 3.6), 
perceived response efficacy (18.1 ± 2.2), and perceived 
self-efficacy (22.4 ± 2.8) (P < 0.05). More details are 
provided in Table 1.

In the context of sourcing information pertaining to the 
HPV vaccine, it is noteworthy that a substantial majority 
of the study’s participants (89.1%) have conveyed their 
reliance on the Internet as their primary information 
outlet. After the internet, the other predominant sources 
of information acquisition were personal connections, 
encompassing friends (50.4%) and teachers (44.9%), 
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respectively (Figure 1). 
In bivariate analyses, factors that were found statistically 

associated with HPV vaccination status at P < 0.05 were 
all three dimensions of knowledge and information-
receiving factors, four factors grounded in PMT, and some 
sociodemographic factors. Among sociodemographic 
attributes, age, place of birth, parents’ educational 
background, yearly household income, vaccinated family 
members, and willingness to pay were contributors to 
HPV vaccination (Table 2).

In multiple logistic regression analyses, Model 1 

revealed that factors related to knowledge and information 
acquisition were positively associated with HPV 
vaccination, which is consistent with the results obtained 
from the univariate model. Model 2 extended upon Model 
1 by incorporating additional factors from the PMT 
factors. Notably, the presence of knowledge regarding 
HPV and awareness of HPV infection prevention 
remained significantly associated with HPV vaccination. 
Moreover, three out of the four PMT constructs, which 
were perceived susceptibility, perceived response efficacy, 
and perceived self-efficacy, showed a positive association 

Table 1. Distribution of Demographic Characteristics of the Study Population by Vaccine Status (N = 1148)

Variable

Vaccine Status

χ2/t PTotal (N = 1148） Vaccine (n = 160) Unvaccinated (n = 988)

n (%) n (%) n (%)

Sociodemographic factors

Age (years) 19.3 ± 1.1 19.5 ± 1.2 19.3 ± 1.1 3.28 0.070

Place of birth

Village 631 (55.0) 54 (33.8) 577 (58.4) 34.65 0.000

City 517 (45.0) 106 (66.2) 411 (41.6)

Father’s education background

Less than high school 705 (61.4) 63 (39.4) 642 (65.0) 38.09 0.000

High school and above 443 (38.6) 97 (60.6) 346 (35.0)

Mather’s education background

Less than high school 787 (68.6) 74 (46.3) 713 (72.2) 42.9 0.000

High school and above 361 (31.4) 86 (53.8) 275 (27.8)

Family yearly household income 

Less than 50,000 CNY 780 (67.9) 77 (48.1) 703 (71.2) 33.52 0.000

50,000 CNY and above 368 (32.1) 83 (51.9) 285 (28.8)

Vaccinated family members

Yes 525 (45.7) 144 (90.0) 479 (48.5) 95.64 0.000

No 623 (54.3) 16 (10.0) 509 (51.5)

Willingness to pay 

Yes 957 (83.4) 144 (90.0) 813 (82.3) 5.90 0.015

No 191 (16.6) 16 (10.0) 175 (17.7)

History of sexual intercourse

Yes 66 (5.7) 10 (6.3) 56 (5.7) 0.08 0.769

No 1,082 (94.3) 150 (93.8) 932 (94.3)

Vaccination intention

High level 994 (86.6) 143 (92.9) 845 (85.5) 6.845 0.008

Low level 154 (13.4) 11 (7.1) 143 (14.5)

Knowledge and awareness

Knowledge of HPV 8.0 ± 3.0 9.4 ± 3.2 7.7 ± 3.0 33.15 0.000

Knowledge of HPV vaccine 7.0 ± 2.7 8.4 ± 3.1 6.7 ± 2.6 21.18 0.000

HPV infection prevention awareness 11.6 ± 1.9 12.7 ± 1.7 11.4 ± 1.9 5.57 0.018

The PMT scale

Perceived susceptibility 5.0 ± 2.1 5.5 ± 1.9 4.8 ± 2.2 30.12 0.000

Perceived severity 12.6 ± 5.4 13.8 ± 3.6 12.8 ± 5.1 61.60 0.000

Perceived response efficacy 16.1 ± 3.6 18.1 ± 2.2 15.7 ± 3.5 9.49 0.001

Perceived self-efficacy 19.8 ± 4.1 22.4 ± 2.8 19.3 ± 4.0 8.25 0.001

Note. Values are presented as numbers (%) or means ± standard deviations; CNY: Chinese Yuan; PMT: Protection Motivation Theory; HPV: Human papillomavirus. 
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with HPV vaccination. Further expanding upon Model 2, 
Model 3 introduced socio-demographic factors. Within 
this model, two knowledge and information acquisition 
factors and three PMT constructs continued to exhibit 
a significant association with HPV vaccination. After 
accounting for the influence of other predictors, it was 
determined that only the vaccinated family member 
and mother’s education background factors, among 
the socio-demographic factors, were related to HPV 
vaccination (Table 2).

Discussion 
In this study, HPV vaccine uptake was 13.0% among 
female college students in Hubei province, the central 

division in China, which was higher than that of a prior 
study in Beijing (9.5%) (29) and Guangzhou (3.1%) (30) 
among college students in 2018. However, it is still lower 
than that in countries such as the United States (75%) 
(31), Ethiopia (61.2%) (32), and Melaka Malaysia (77.9%) 
(33). It was even lower than the global coverage of the 
first dose of HPV vaccination (21%) in 2022 (34). This 
may be because, in comparison to other countries, China 
has not yet included the HPV vaccine in the national 
immunization program, so the HPV vaccination rates 
have remained rather low. According to the evidence, if 
50% of eligible females were HPV vaccinated, HPV type 
16 and 18 infections would decrease by almost 70% in 
countries (35). Our study findings demonstrated that the 
majority of the participants (94.3%) had never had sexual 
intercourse, and all of them were less than 26 years old, 
so catch-up vaccination can provide unvaccinated college 
students with substantial benefits. Thus, to improve 
HPV vaccination rates, this age group should receive 
special attention.

This study also revealed that knowledge played an 
important role in HPV vaccination among female medical 
college students. The students who had higher scores 
of knowledge of HPV and HPV infection prevention 
awareness were more likely to be vaccinated. This aligns 
with the findings of previous research by Mihretie et 
al (36) and Wu et al (37), indicating that having HPV 
vaccine knowledge was significantly associated with 

Table 2. Odds Ratios and 95% Confidence Intervals From Logistic Regression for HPV Vaccination Status 

Variables

Bivariate Model 1 Model 2 Model 3

Unadjusted OR
(95% CI)

P Value
Adjusted OR

(95% CI)
P Value

Adjusted OR
(95% CI)

P Value
Adjusted OR

(95% CI)
P Value

Knowledge and awareness

Knowledge of HPV 1.28 (1.19-1.38)  < 0.001 1.27 (1.14-1.41)  < 0.001 1.14 (1.04-1.24) 0.005 1.18 (1.08-1.29) 0.012

Knowledge of HPV vaccine 1.37 (1.25-1.49)  < 0.001 1.18 (1.08-1.29)  < 0.001 1.12 (1.01-1.25) 0.032 1.04 (0.94-1.04) 0.303

HPV infection prevention awareness 1.46 (1.32-1.61)  < 0.001 1.36 (1.23-1.51)  < 0.001 1.37 (1.24-1.54)  < 0.001 1.22 (1.09-1.37)  < 0.001

The PMT theory

Perceived susceptibility 1.12 (1.05-1.20) 0.001 - - 1.14 (1.14-1.23) 0.002 1.01 (0.91-1.13) 0.002

Perceived severity 1.04 (1.02-1.08) 0.004 - - 0.99 (0.95-1.02) 0.455 1.06 (1.01-1.11) 0.375

Perceived response efficacy 1.29 (1.21-1.38)  < 0.001 - - 1.09 (1.01-1.20) 0.030 1.10 (1.03-1.17) 0.026

Perceived self-efficacy 1.27 (1.20-1.34)  < 0.001 - - 1.19 (1.11-1.27)  < 0.001 1.09 (1.00-1.16) 0.001

Sociodemographic factors

Age (year) 1.23 (1.06 -1.41) 0.006 - - - - 0.86 (0.68-1.07) 0.810

Place of birth (Ref.: village) 2.76 (1.94~3.92)  < 0.001 - - - - 0.78 (0.43-1.40) 0.311

Father went high school and above 
(Ref.: less than high school)

0.35 (0.25-0.49)  < 0.001 - - - - 0.70 (0.40-1.23) 0.233

Mother went high school and above 
(Ref.: less than high school)

3.01 (2.14-4.23) 0.001 - - - - 1.02 (0.56-1.86) 0.019

Yearly household income 
(Ref.: less than 50,000)

2.66 (1.89 -3.73)  < 0.001 - - - - 0.16 (0.08-0.30) 0.137

History of sexual intercourse 0.90 (0.45-1.81) 0.769 - - - - 1.46 (0.48-4.45) 0.365

Vaccinated family members 0.11 (0.61-0.17)  < 0.001 - - - - 1.07 (1.51-2.25)  < 0.001

Willingness to pay 0.34 (0.18-0.64)  < 0.001 - - - - 0.16 (0.09-0.28) 0.866

Note. OR: Odds ratio; CI: Confidence interval; Ref: Reference group; CNY: Chinese Yuan; HPV: Human papillomavirus.

Figure 1. Sources of Information About HPV Vaccines. Note. HPV: Human 
papillomavirus



J Educ Community Health, 2024, Volume 11, Issue 272

Yang et al 

the uptake of this vaccine. One possible explanation is 
that gaining relevant knowledge may affect individuals 
by influencing their understanding of this virus (38). 
However, our results also represented that female medical 
college students only had a moderate knowledge level 
about HPV and HPV vaccines, which is consistent with 
the results of a previous study (37), implying that college 
students did not know much about HPV and HPV 
vaccines. To increase their knowledge about the HPV 
vaccine, providing more information from various sources 
will be helpful. In our study, participants stated that their 
primary three information sources about the HPV vaccine 
were the internet, friends, and teachers, respectively. The 
same results were also found in a previous study, which 
pointed out that the internet and teachers were the main 
sources of information about HPV and HPV vaccination 
(19). One data-driven computational model also revealed 
that peer influence is one of the key determinant factors 
for vaccine perception (39). This suggests that online 
health information-seeking behavior may have a potential 
positive correlation with college students’ intentions to get 
the HPV vaccine. This observation provides insight into 
the potential reliance on these avenues for HPV-related 
education in the future.

Based on our findings, HPV vaccine uptake was 
influenced by PMT-related factors, particularly perceived 
susceptibility, perceived response efficacy, and perceived 
self-efficacy. Thus, participants who perceived HPV 
infection as easy to get, believed in the effectiveness of the 
vaccine, and felt confident in their ability to receive and 
benefit from the vaccine were more inclined to get the HPV 
vaccine. Our results are consistent with those of previous 
studies by Huang et al (21) and Mohammad Nabizadeh et 
al  (40). They postulated that individuals’ perceptions of 
threat and efficacy were significantly linked with health-
related behaviors. However, our results showed that the 
perceived severity of HPV infection and HPV-associated 
diseases was not a predictor of HPV vaccination. This 
may be because participants perceive HPV as less severe 
or less personally threatening, leading to variations in 
vaccination decisions. Tailored education interventions 
to enhance participants’ understanding of the severity 
of HPV infection and its potential consequences are still 
necessary.

Furthermore, our findings revealed that the vaccinated 
family member and mother’s educational background 
were related to HPV vaccine uptake, which conforms to 
the findings of studies conducted in Turkey (41) and the 
USA (42), indicating that the mother’s HPV experience 
and knowledge were associated with daughters’ HPV 
vaccine uptake. Parents who had a strong belief that the 
HPV vaccine was safe in terms of adverse effects were 10 
times more likely to decide to vaccinate their daughters 
against HPV (43). A recent study conducted by Dickinson 
et al (44) also pointed out that more than half of the parents 
had knowledge of HPV and the HPV vaccine, with 79.2% 
of them considering having their child vaccinated. Hence, 

ways to improve parents’ knowledge and awareness should 
be adopted to improve the acceptance of the HPV vaccine 
and then the vaccination status of college students.

Limitations and Recommendations
Several limitations must be acknowledged in this study. 
First, the cross-sectional design restricted our ability to 
establish causal relationships between the predictors and 
HPV vaccine uptake. Further longitudinal research would 
be beneficial in elucidating the temporal dynamics of these 
factors. Second, the study relied on self-reported data, 
which may introduce response biases. Future research 
could employ objective measures or utilize mixed-
method approaches to enhance data validity. Additionally, 
the study was conducted among a specific population 
of female medical college students, which limits the 
generalizability of the findings to other populations.

Conclusion
Overall, our findings demonstrated that HPV vaccination 
coverage in Hubei province was still low among female 
medical students. The students in our study exhibited low 
levels of perceived susceptibility but a moderate level of 
perceived severity and knowledge and awareness of HPV 
and the HPV vaccine, as well as high levels of perceived 
response efficacy and self-efficacy toward HPV and 
the HPV vaccine. Knowledge about HPV and the HPV 
vaccine, three PMT constructs, and sociodemographic 
factors (mother’s educational background and familial 
vaccination history) were identified as factors for 
promoting HPV vaccination coverage. These results 
indicated that future interventions should aim to increase 
appropriate knowledge, enhanced perceived susceptibility, 
perceived response efficacy, and self-efficacy to promote 
HPV vaccination coverage among college students.
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