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Abstract 

Background Cervical cancer is the leading cause of cancer death in adult women in the developing world includ-
ing Ethiopia. To combat cervical cancer, the World Health Organization (WHO) recommends that girls aged 9–14 years 
have to take the human papillomavirus vaccine. However, there is a lack of information regarding the uptake 
of human papillomavirus vaccine in the study area. Therefore, this study aimed to assess the Human Papilloma Virus 
vaccine uptake and associated factors among adolescent girls in high schools of Nekemte City, Western Ethiopia, 
2020.

Methods A cross-sectional study design was employed among adolescent girls attending grade 9 and age 15 
enrolled at schools in Nekemte City from July 15–30, 2020. Six hundred twenty-six (626) randomly selected adolescent 
girls were interviewed. The data were entered into Epi Info 7 and analyzed by SPSS 25. Multivariable analysis was com-
puted and a P-value < 0.05 was taken as a cut-off point to declare the statistically significant association.

Result The uptake of the HPV vaccine was 61.2%, 95%CI (57.2%, 65%). The Place where adolescents grow 
up (AOR = 3.46, 95%CI [1.95,6.15]), having a mobile phone(AOR = 1.71, 95%CI [1.05, 2.79]), ever heard about HPV 
(AOR = 5.69, 95%CI [1.33, 24.27]), ever heard about HPV vaccine(AOR = 1.917, 95%CI [1.002, 3.667]), Ever had sexual 
intercourse (AOR = 3.04, 95% [1.49,6.20]) and Perceived risk of towards HPV(AOR = 4.63 [2.49, 8.63]) has shown statisti-
cally significant association with Uptake of the HPV vaccine.

Conclusion Nearly two-thirds of the study participants had taken at least one dose of the HPV vaccine. It is better 
if health information on HPV is disseminated considering the available technology like mobile phones and reaching 
rural girls.
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Introduction
Human Papillomavirus (HPV) is the most common type 
of viral infection responsible for a wide range of disorders 
including precancerous lesions that will advance to can-
cer. There are more than 150 types of HPV [1]. More than 
70% global burden of cervical cancer is attributed to the 
two commonest types of HPV 16 &18 [2].
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HPV persistence is one of the most important factors 
for predicting the risk of recurrence. The risk of Cervi-
cal intraepithelial (CIN2 +) recurrence increased with 
increased HPV persistence for up to 1 year [3].

Cervical cancer is the leading cause of cancer death 
among adult women in the developing world and the 
second most common cancer among women worldwide 
[4]. Cervical cancers comprise 84% of all HPV-related 
cancers worldwide [5] and the burden is projected to 
increase to almost 460,000 deaths by 2040 [6].

In 2018, the estimated incidence of cervical cancer was 
570,000 with approximately 311,000 women dying from 
cervical cancer & with more than 85% of these deaths 
occurring in low- and middle-income countries [5–8]. In 
Ethiopia, the estimated number of cervical cancer inci-
dences & deaths in 2018 is 6294 & 4884. In the country 
cervical cancer ranks as the  2nd leading cause of female 
cancer in women aged 15 to 44 years [9].

The chance of being infected by genital HPV increases 
when the women are at a younger age, initiate sexual 
intercourse early, have multiple sexual partners, or have 
a partner who has multiple partners or an HPV infec-
tion and does not use a condom [10, 11]. There is no cure 
for the HPV disease; however, persistent HPV infection 
can be prevented by completing the HPV vaccine series 
before the onset of sexual activity [12, 13].

HPV vaccination is one of the strategies of primary 
prevention of cervical Cancer. It reduces the develop-
ment of precancerous lesions and significantly contrib-
utes to deflecting the incidence of cervical cancer. The 
HPV vaccine is the most cost-effective public health 
measure against cervical cancer. Because of this, it can be 
considered a cornerstone for the prevention of invasive 
cervical cancer [14].

World Health Organization (WHO) recommends 
that the primary target group for the HPV vaccine is 
girls aged 9–14  years [15]. The early vaccine provides a 
superior immune response, and it has been shown that 
2 doses in 9-to 13-year-old children elicited even higher 
antibody levels than 3 doses in young adults [16]. In 
countries where at least 50% of eligible females were vac-
cinated, HPV 16, and 18 infections decreased by almost 
70% [17].

In 2017, WHO identified cervical cancer as a public 
health priority and recommended that all countries have 
to include HPV vaccines within their national immuniza-
tion programs. By 2017, globally 71 countries (37%) had 
introduced the vaccine into their national immunization 
programs for girls, and 11 countries (6%) also for boys 
[18].

The uptake of the HPV vaccine remains sub-optimal 
worldwide, which threatens to undermine its individual 
and public health impact [19]. Scholars reveal that the 

uptake of HPV vaccine varies globally ranging from 
31% in Kenya to 81% in Malaysia among adolescents & 
young girls [20–28]. Besides, in recent years, HPV vac-
cination has suffered from growing public distrust and 
criticism in Europe [29]. A study done in Denmark on 
the uptake of the HPV vaccine shows a declining pat-
tern for girls born after 2000 [30].

Studies dictate that the factors associated with HPV 
vaccine uptake were: Age [22, 31], race, income, par-
ents’ education, knowledge about cervical cancer, 
awareness about HPV Vaccine, knowing the place of 
Vaccine center [22] parental & health provider influ-
ence[23, 26, 28, 31, 32] Having sexual intercourse, reli-
gious/spiritual belief [33], Diverse HPV vaccine outlet, 
receiving vaccine full information [29], a concern of 
side effects [24, 30].

In Ethiopia, the vaccination is not incorporated in the 
national immunization programs yet, however, since 
2015 it was intended to be provided for the primary tar-
get group recommended by WHO at school, However, 
due to the shortage of the vaccination only girls age 14 
are currently receiving the vaccine. In December 2018, 
Ethiopia’s first nationwide immunization campaign 
against HPV reached over 2.4 million girls [34]. There is 
a lack of information regarding the uptake of HPV vac-
cination in the study area. Therefore, the objective of this 
study was to assess the Human Papilloma Virus Vaccine 
uptake and associated factors among adolescent girls in 
High schools of Nekemte City, Western Ethiopia,2020.

Method and materials
Study area and period
This study was conducted in Nekemte city, the capital 
of East Wollega Zone, which is located at a distance of 
314  km to the West of the capital city, Addis Ababa, in 
Oromia National Regional State. According to the 2011 
E.C. estimated by CSA to be a total of 117,771 popula-
tions of which 60,100 males and 57,671 females. There 
are about 30,019 youths ages between 15 – 29  years of 
which 15,069 are males and 14,950 females. In the city, 
there is one Government University and 2 private uni-
versity colleges, one Teacher training college (TTC), 4 
preparatory schools (grade 11 and 12), 12 high schools,2 
referral Hospitals, and 2 health centers that are giving 
services to the community. The study was conducted 
from July 15–30, 2020.

Study design
A cross-sectional study design was conducted among 
adolescent girls aged 15  years attending high schools in 
Nekemte City.
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Population
Source population
All adolescent girls attending grade 9 and age 15 
enrolled in the high schools of Nekemte City.

Study population
Randomly selected adolescent girls attending grade 9 
and age 15 enrolled in the high schools in Nekemte City 
during the study period.

Inclusion criteria
Adolescent girls whose age was 15 years & enrolled in 
grade 9 at high schools in Nekemte city were included. 
This age group was selected because the Vaccine was 
given in the previous year which is for grade 8 students 
whose age is 14.

Exclusion criteria
Adolescent girls who were unable to respond to a ques-
tionnaire due to illness were excluded. Adolescents who 
were unable to respond due to medical illness were 
excluded from the study.

Sample size determination
The sample size needed for the study will be calculated 
using the single population proportion formula with 
the assumption of a 95% confidence level, 5% margin of 
error tolerated, assuming P= 50% (Because there are no 
studies conducted in Ethiopia or low-income countries 
on a single age group of adolescents).

where: n - Minimum sample size, Z α

2
  critical value at 

95% Confidence interval
P – Proportion of adolescent girls with the HPV vac-

cine uptake =0.5
d – Margin of error 5%
Then, multiply it by 1.5 (design effect) it 

is = 423*1.5 = 634.5 ~ 635

Sampling technique
The data collection period overlaps with the COVID-19 
outbreak and because of this, the schools were closed. 
Therefore, the ethical clearance was secured from the 
respective body, and the adolescent girls were reached 
at their residences. Firstly, four of the six sub-cities in 
Nekemte City named “Derge”, “Cheleki”, “Burka Jato”, 
and “Bekenisa kese” were selected. Then, from each 
sub-city, four zones were randomly selected and all 

n =

(Zα/2)
2p(1− p)

d2
, n =

(1.96)2 ∗ (0.5) ∗ (1− 0.5)

(0.05)2
= 384

n = 384 + non − responserate(10%) = 307+ 31 = 423

adolescent girls enrolled in grade 9 in the zones were 
registered. Then the total sample size was proportion-
ally allocated to the selected sub-cities based on their 
respective number of adolescent girls. Moreover, the 
adolescent girls who participated in the study were 
selected randomly using computer-generated random 
numbers after ordering their first name combined with 
a household number.

Data collection tool and procedures
A Pre-tested structured questionnaire that incorpo-
rates the socio-demographic, HPV-related questions 
was developed from different kinds of literature and 
administered through face-to-face interviews. The 
structured questionnaire was first prepared in Eng-
lish then translated into Afan Oromo and retranslated 
back to English to check its consistency. Thirteen Col-
lege and university female graduates participated in 
the study as data collectors and Two Master of Public 
health holders were supervising the data collection 
procedure. The training was given to the data collec-
tors and supervisors; the training was given by divid-
ing them into three groups to ensure the COVID-19 
restriction precautions.

The recommended Personal Protective Equipment 
(PPE) like wearing masks, hand hygiene, and sitting at 
least 2  m apart were ensured during each training ses-
sion and in-between contacts. They were also, strictly 
advised and supervised to follow the recommended PPE 
measures during data collection. Moreover, the collected 
data were checked daily by the supervisors and investi-
gator for any inconsistencies and clarifications. A Pretest 
was done on 5% of the size of study participants in the 
sub-cities that were not included in the study two weeks 
ahead of the actual data collection.

Data processing & analysis
The collected data were entered into Epi info version 7 
statistical software and cleaned and analyzed by using 
SPSS version 25. The findings of this study were pre-
sented in the form of tables, figures, and narration. 
Mean, Median and standard deviation were used to 
summarize the continuous variables. Bivariable and 
multivariable analyses were performed to ascertain fac-
tors associated with the uptake of the vaccine. Those 
variables with a P value of < 0.25 in the bivariable analy-
sis was considered a candidate for a multi-variable logis-
tic regression model. Adjusted odds ratios with their 
95% confidence intervals were computed to measure the 
strength of associations, and statistical significance was 
declared at P < 0.05.
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Result
Socio‑demographic characteristics
A total of 626 adolescent girls enrolled in grade 9 and 
aged 15  years attending the high schools of Nekemte 
City participated in the study making a response rate 
of 98.58%. Nearly three fourth 457(73%) of the par-
ticipants were attending public school. Four hundred 
ninety-two (78.6%) of the girls were grown up in urban 
areas. The majority of the respondents belonged to the 
Oromo ethnic group and followed the protestant religion 
299(47.8%).

Three-fourths of the respondents 469(74.9%) live with 
their mother and father. Most of the study participants 
443(70.8%) reported their perceived family status as mid-
dle income. Four hundred twenty (67.1%) have owned a 
mobile phone and three hundred sixty-eight (59.8%) had 
at least one social media account Table 1.

Awareness of Human Papillomavirus and vaccine
More than three-fourths of 486(77.6%) of the study par-
ticipants have ever heard about human papillomavi-
rus. The two most common sources of information on 
the Human Papillomavirus were Health professionals 
258(52.8%) and teachers 179(36.6%) [Fig. 1]. Eighty-four 
(17.5%) respondents replied that they knew the tar-
get group of the HPV vaccine and all of them preferred 
to mention “adolescent girls” rather than specifying the 
age group. A quarter of the respondents, 126 (25.9%) 
had perceived that they were at risk of human Papilloma 
virus.

History of sexual intercourse
Ninety-one (14.5%) of the respondents had ever engaged 
in sexual intercourse and among them, 85(93.4%) did 
engage in the last year. The median age at first sexual 
intercourse was 14(SD ± 0.64). In their recent sexual his-
tory, most of the respondents 63(73.3%) had mentioned 
that their sexual partners were boyfriends whereas 
7(8.1%) and 4(4.7%) were causal partners and teachers 
respectively.

Uptake of Human Papillomavirus
Of the total respondents, nearly two-thirds of 383(61.2%) 
had taken the HPV vaccine last year (when they were in 
grade eight and age 14). Among those who took the HPV 
vaccine, 283(73.9%) had taken the full dose (two) [Fig. 2]. 
The top motivator for HPV vaccine was School health 
education 281(73.4%) followed by Health professionals’ 
advice 46(12%) while peer influence, Media advertising, 
and family support accounted for 27(7%), 24(6.3%), and 
5(13%) respectively. The most common reasons men-
tioned for missing the second dose by those who took 

only one dose were not trusting the vaccine 45(45%) fol-
lowed by fear of becoming infertile 17(17%) while 8(8%) 
of them were absent from school on the day of delivery of 
the second dose.

Reason for not taking the vaccination
On the other hand, among those who didn’t take the 
HPV vaccine, fear of becoming infertile 76 (31.3%) and 
not ever knowing the vaccine 71(29.2%) were mentioned 
as the major reasons for not taking the vaccine. Besides, 
forty-one (16.1%) of the respondents expressed mistrust 
regarding the vaccine, and thirty-four (14%) feared side 
effects as an excuse to escape the vaccine [Fig. 3].

Moreover, almost three-fourths, 448(71.6%) of the 
study participants believed that they decided by them-
selves to take the vaccine while a quarter, 153(24.4%) 
of them believed that the decision would be of their 
families.

Factors associated with the uptake HPV vaccine
In multivariable analysis, after adjusting for the con-
founding variables place where the adolescent has 
grown up (AOR = 3.46, 95%CI [1.95,6.15]), Having 
mobile (AOR = 1.71, 95%CI [1.05, 2.79]), Ever heard 
about human papillomavirus (AOR = 5.69, 95%CI [1.33, 
24.27], P = 0.019), Ever heard about the HPV vaccine 
(AOR = 1.917, 95%CI [1.002, 3.667],

Ever engaging in sexual intercourse (AOR = 3.04, 95% 
[1.49,6.20]) and perceived risk towards HPV (AOR = 4.63 
[2.49, 8.63]) Table 2.

Discussion
This study assessed the level of uptake of human papillo-
mavirus and its associated factors like socio-demographic 
factors, and awareness of HPV and HPV vaccines.

In this study, the proportion of study participants who 
ever heard about Human papillomavirus was 77.6, 95%CI 
[73.3, 80.1]. This finding was higher than A system-
atic review done in the Middle East and Northern Afri-
can region where 20% of adolescents reported that they 
knew about the human papillomavirus [35] and similarly, 
higher than a study conducted in Cameroon where 20.7% 
of adolescents in school girls were aware of the existence 
of human papillomavirus [36]. The difference would be 
attributed to the time difference between the studies and 
only specific age groups of adolescents were included in 
the recent study.

On the other hand, regarding the awareness of the HPV 
vaccine, this study dictated that 76.8%, 95%CI [73.1,80.1] 
of the adolescent girls were aware of the existence of the 
HPV vaccine. This finding was higher than the study 
conducted in Los Angeles County among Ethnic Minor-
ity girls about 61% had heard of about HPV vaccine. 
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Table 1 Socio-demographic characteristics of adolescent girls in Nekemte city high schools Western, Ethiopia, 2020

Characteristics Frequency (N = 626), Percentage (%)

School type Public 457 73

Private/NGO 169 27

Grow up place Urban 492 78.6

Rural 134 21.4

Ethnicity Oromo 542 86.6

Amhara 60 9.6

0thers 24 3.8

Religion Protestant 299 47.8

Orthodox 224 35.8

Muslim 75 12.0

Others 28 4.4

Currently Living with Mother and father 469 74.9

Father only 25 4.0

Mother only 48 7.7

Brother/sister 35 5.6

Relatives 49 7.8

Educational status of Father Didn’t attend formal Education 89 14.2

Primary school (1–8) 125 20.0

High school (9–12) 149 23.8

College and above 263 42.0

Occupational status of Father Govt employee 211 33.7

Farmer 106 16.9

Merchant 154 24.6

Daily laborer 97 15.5

NGO employee 49 7.8

Other 9 1.4

Educational status of Mother Didn’t attend formal Education 93 14.9

Primary school (1–8) 192 30.7

High school (9–12) 127 20.3

College and above 192 30.7

Occupational status of Mother House wife 262 41.9

Govt employee 137 21.9

Merchant 170 27.2

NGO employee 19 3.0

Daily laborer 38 6.1

Don’t know 1 0.2

Perceived family status Rich 66 10.5

Very rich 8 1.3

Middle income 443 70.8

Poor 98 15.7

Very poor 11 1.8

Having a Mobile phone Yes 420 67.1

No 206 32.9

Social media account Yes 368 59.8

No 258 41.2
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Fig. 1 Source of information for Hman Papillomavirus vaccine among adolescent girls in Nekemte city high schools Western, Ethiopia, 2020

Fig. 2 Uptake of Human Papillomavirus vaccine among adolescent girls in Nekemte city high schools Western, Ethiopia, 2020

Fig. 3 Reasons for not taking the human Papillomavirus vaccine among adolescent girls in Nekemte city high schools Western, Ethiopia, 2020
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However, it is lower than studies conducted in Valencia, 
Spain [37], and Cameroon [36] where 97.4% and 87.1% 
of adolescent girls had ever heard about the HPV vac-
cine respectively. The difference might be due to the dif-
ferent age groups of adolescent girls who participated in 
the study, the time difference between the studies, and 
the study setting. Furthermore, the finding was nearly 
comparable with the study conducted on school girls in 
Melaka, Malaysia 77.6% had never heard about the HPV 
vaccine [22].

In this study, the uptake of HPV vaccine among 
adolescent girls was 61.2% 95%CI(57.2, 65%) which is 
higher than the study conducted in the United States 

of America, Ohio Country among adolescents aged 
11–18  years 21.3% [28], Bali, Indonesia among ado-
lescent girls (50.7%) [38], Uganda Lira district among 
female adolescents (50.4%) [29]. Besides, it is lower 
than the study conducted in Melaka Malaysia among 
school girls (77.9%) [22]. The gap might be attributed 
to the difference in the study setting, the age group of 
the study population included in the study, and the 
service outlet of the vaccine. However, the finding was 
nearly similar to a study conducted in Germany among 
 10th-grade students (60.2%) [27]. This might be due to 
both of the studies focusing on similar single-age and 
single-grade students.

Table 2 Multi-variable analysis of factors associated with the uptake of HPV vaccine among adolescent girls in Nekemte city high 
schools in Western Oromia, Ethiopia,2020 (N = 626)

**  = P < 0.01, * = P < 0.05   Statistically significant association

Characteristics Uptake of HPV COR (95%CI) AOR (95% CI)

Yes No

Place of growing up Urban 335 157 3.82 [2.56, 5.71] 3.46 [1.95,6.15] **

Rural 48 86 1 1

Father educational status No formal education 44 45 1 1

Primary & High school 170 104 1.67 [1.03, 2.71] 1.20 [0.61, 2.37]]

College and above 169 94 1.84 [1.13, 2.99] 1.98 [0.927, 4.215]

Father Occupation Not Employed 212 154 1 1

Employed 171 89 1.39 [1.01, 1.94] 1.01 [ 0.56, 1.83]

Mother Education No formal education 52 41 1 1

Primary & High school 129 190 1.87 [1.17, 2.98] 1.20 [0.61,2.37]

College and above 62 152 3.11 [1.88,5.15] 1.98 [0.98, 4.22]

Mother Occupation Not Employed 276 194 1 1

Employed 107 49 1.54 [1.05, 2.25] 1.14 [0.453, 2.74]

Perceived Family status Poor 54 55 1 1

Middle income 269 174 1.56 [1.03, 2.40] .585 [.299, 1.4]

Rich 60 14 4.37 [2.18, 8.72] 1.10[0.43, 2.79]

Living arrangement Both parents 313 156 2.68 [1.67,4.29] 1.36 [0.68, 2.73]

Single parent 34 39 1.16 [0.62, 2.19] 0.66 [0.28, 1.58]

Sibling/Relative 36 48 1 1

Having a Mobile phone Yes 280 140 2.00 [.42, 2.81] 1.71 [1.05, 2.79] *

No 103 103 1 1

Ever Heard about HPV Yes 324 162 2.75 [1.87, 4.04] 5.69 [1.33, 24.27] *

No 59 81 1 1

Ever had sexual intercourse Yes 66 25 1.82 [1.11, 2.97] 3.04 [1.49,6.20] *

No 317 218 1 1

Perceived risk of acquiring HPV Yes 110 16 5.14 [2.92,9.04] 4.63 [2.49, 8.63] **

NO 206 154 1 1

Heard about the HPV vaccine Yes 327 154 3.38 [2.27,4.96] 1.917 [1.002, 3.667] *

No 96 76 1 1

Perceived decisive My self 297 151 3.497 [1.510, 8.09] 1.64[0.495, 5.418]

person My family 77 76 1.80 [0.75, 4.33] 0.696 [0.19, 2.43]

Teacher/peers 9 16 1 1



Page 8 of 10Hailu et al. BMC Women’s Health          (2023) 23:560 

In this study, among those who took the vaccine, the 
completion of the full dose (two doses) accounts for 
283(73.9%). Similarly, a longitudinal study conducted in 
Kenya Eldoret shows that 72% of girls aged 9–13 have 
completed the recommended dose [3 doses] [39]. How-
ever, the finding in this study was higher than the study 
conducted in the Lira district of Uganda where the full 
dose uptake was 17.6% [31]. This might be due to the dif-
ference in the point of vaccine delivery as the later study 
includes places other than school and the time lapse 
between the two studies.

In this study, among those who didn’t take the vaccine, 
the common reason mentioned was Myth about the vac-
cine (31.3%) and never hearing about the vaccine (29.2%). 
Also, in a longitudinal study conducted in the Nether-
lands, fear of serious side effects (23.2%), and too little 
information about the vaccine availability (17.2%) [40]. 
In Ibadan Nigeria, the most common reason mentioned 
for not taking the vaccine was not knowing where to go 
for the HPV vaccine [85.8%] [41]. These studies dictate a 
common concern of the lack of information as a reason 
for not taking the vaccine.

In this study, having awareness about the HPV virus 
and vaccine were predictors of HPV vaccine uptake. 
Adolescent girls who had awareness about Human papil-
lomavirus were 5 times more likely to take the HPV vac-
cination whereas those who had awareness of the HPV 
vaccine had 2 times more likely to take the HPV vaccine 
than those who didn’t have the awareness. Similarly, In 
Melaka Malaysia knowledge about cervical cancer, and 
hearing about the HPV vaccine were predictors of HPV 
vaccine uptake [22]. Also, a study done in the Lira district 
in Uganda having information on the Human papilloma-
virus showed a statistically significant association with 
the uptake of the HPV vaccine [31].

In a recent study, the residence has shown a statisti-
cally significant association with HPV uptake as those 
who grew up in urban areas were 3.5 times more likely 
to receive the vaccine compared to those who grew up in 
rural areas. This might be due to the exposure of urban 
adolescents to media and healthcare facilities than the 
rural ones.

Similarly, in a study conducted in Germany, residential 
areas of adolescent girls also showed a statistically signifi-
cant association with the Uptake of the HPV vaccine [27].

In the current study, those who ever had sexual inter-
course were 3 times more likely to take the HPV vaccine 
than those who didn’t engage in sexual activity, and also 
those who have perceived risk of acquiring HPV were 
nearly five times more likely to take the vaccine than 
those who didn’t. Similarly, in a study conducted in the 
USA sexually active college women were less likely to get 
the HPV vaccine [32]. This might be due to the low-risk 

perception which was indicated in the current study as 
those who feel more at risk had taken the vaccine.

Furthermore, those who have a mobile phone were 
nearly two times more likely to receive the HPV vaccine 
than those who don’t have a mobile phone. This might be 
due to those who have mobile might be exposed to HPV-
related information through the internet.

Strength
The study has addressed one of the sensitive issues in 
reproductive health among adolescents.

Limitation
The possibility of social desirability bias and recall bias 
might not be avoided despite the great effort made. 
Because the HPV vaccine is given as a school-based pro-
gram the study can’t generalized for out-of-school ado-
lescents. Also, the nature of the cross-sectional study 
design makes it difficult to establish cause-and-effect 
relationships.

Conclusion
In this study, more than three fourth of the study partici-
pants had never heard about Human Papilloma Virus and 
Vaccine. However, the uptake of the HPV vaccine was 
nearly two-thirds. The most common reasons reported 
for not taking the vaccine at all were the myth that the 
“HPV vaccine would make you infertile” and never know-
ing or hearing about the vaccine. A place where adoles-
cent girls grow up, having a mobile phone, ever hearing 
about HPV, Knowledge about the HPV vaccine, ever hav-
ing sexual intercourse, and perceived risk towards HPV 
had shown statistically significant association with the 
uptake of HPV.

Recommendation
The town health office, Education bureau, schools, and 
mass media need to work on raising the awareness of 
adolescent girls on HPV and Vaccines as well as correct 
the misconceptions regarding vaccination. It would be 
better to provide due attention to adolescent girls who 
come from rural areas. Besides, regular school-based 
health education and the use of mobile technology for 
health information dissemination have to be considered. 
Finally, it would be better if a large-scale follow-up study 
were done to assess the coverage and also, the willing-
ness of those who are eligible but not yet enrolled in the 
vaccination.

Abbreviations
AOR  Adjusted Odds Ratio
CI  Confidence Interval
CSA  Central Statistical Agency



Page 9 of 10Hailu et al. BMC Women’s Health          (2023) 23:560  

E.C.  Ethiopian Calendar
HPV  Human Papilloma Virus
PPE  Personal Protective Equipment
SD  Standard Deviation
TTC   Teachers Training College
USA  United State of America
WHO  World Health Organization

Acknowledgements
Our deepest gratitude goes to Nekemte city administration, Nekemte city 
Educational Burau, the study participants, data collectors, and supervisors for 
their contribution to the accomplishment of this research project.

Authors’ contributions
G.H. & M.G. conceived the study. G.H., D.W., T.T, & M.G. participated in the 
development of the proposal, G.H., M.G., D.W. & T.T. participated in data col-
lection and analysis, and G.H., D.W. &T.T. participated in the report write-up, 
interpretation, and draft final report. G.H. and M.G. prepared the manuscript. 
All authors have read and approved the final manuscript.

Funding
There was no financial support made for this study.

Availability of data and materials
The datasets used and/or analyzed for this study are available from the cor-
responding author on reasonable request.

Declarations

Ethics approval and consent to participate
All the study protocols were performed as per the guidelines of the Helsinki 
Declaration. After approving the study protocol ethical clearance was 
obtained from Wollega University institutional Ethical review Board commit-
tee and a letter of permission was taken from the respective administrative 
organizations. Written consent was secured from the study participants 
according to the Ethiopian National Ethics review guideline fifth edition article 
(8.3.5) and sub-article (8.3.5.3). Furthermore, the recommended COVID-19 
preventive precautions were ensured during data collection as well as training 
of the data collectors.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 27 June 2023   Accepted: 11 October 2023

References
 1. American College of ObstetricianGynecologist A. Human Papillomavirus 

(HPV) vaccination questions, frequently asked. 2017.
 2. IAC. Human papillomavirus guide line; vaccine introduced to national 

immunisation schedule 2010 (girls); (girls and boys) NOTIFIABLE. 2019.
 3. Bogani G, Sopracordevole F, Ciavattini A, Vizza E, Vercellini P, Giannini A, 

Ghezzi F, Scambia G, Raspagliesi F, Di Donato V; Italian Society of Colpos-
copy and Cervico-Vaginal Pathology (SICPCV); The Investigators of the 
Italian HPV study group (iHPV study group). Duration of human papillo-
mavirus persistence and its relationship with recurrent cervical dysplasia. 
Eur J Cancer Prev. 2023. https:// doi. org/ 10. 1097/ CEJ. 00000 00000 000822.

 4. WHO. Cervical cancer, Human Papiloma Virus & HPV vaccine: key points 
for policy-makers & health professionals. 2017.

 5. WHO. Human Papillomavirus. 2018.
 6. Cohen PA, Jhingran A, Oaknin A, Denny L. Seminar cervical cancer. Lan-

cet. 2019;393(10167):169–82.

 7. NIAC. Human papillomavirus Guide line;vaccine introduced to national 
immunisation schedule 2010 (girls);2019 (girls and boys) NOTIFIABLE. 
2019.

 8. WHO. Draft: global strategy towards the elimination of. 2019.
 9. Center Health information. Human papillomavirus and related diseases 

report: Ethiopia. 2019.
 10. Dunne EF, Unger ER, Sternberg M, McQuillan G, Swan DCPS. Preva-

lence of HPV infection among females in the United States. JAMA. 
2007;297(8):813–9.

 11. Pathology MS. epidemiology of HPV infection in females. Gynecol Oncol. 
2010;117(2):5–10.

 12. Harper DM, Franco EL, Wheeler CM, Moscicki AB, Romanowski B, Roteli-
Martins CM, Dubin G. Sustained efficacy up to 4.5 years of a bivalent L1 
virus-like particle vaccine against human papillomavirus types 16 and 18: 
Follow-up from a randomised control trial. Lancet. 2006;367:247–1255.

 13. D’Augè TG, Giannini A, Bogani G, Di Dio C, Laganà AS, Di Donato V, 
Salerno MG, Caserta D, Chiantera V, Vizza E, Muzii L, D’Oria O. Prevention, 
screening, treatment and follow-up of gynecological cancers: state of 
art and future perspectives. Clin. Exp. Obstet. Gynecol. 2023;50(8), 160. 
https:// doi. org/ 10. 31083/j. ceog5 008160

 14. Hilton S, Hunt K, Langan M, Bedford H, Petticrew M. Newsprint media 
representations of the introduction of the HPV vaccination programme 
for cervical cancer prevention in the UK (2005–2008). Soc Sci Med. 
2010;70:942–50.

 15. WHO. Comprehensive cervical cancer prevention and control : a healthier 
future for girls and women. 2013.

 16. World Health Organization (WHO). Human papillomavirus vaccines : 
WHO position paper , May 2017 Vaccins contre les papillomavirus 
humains : note de synthèse de l ’ OMS ,. 2017.

 17. Drolet M, Bénard É, Boily MC, et al. Population-level impact and herd 
effects following human papillomavirus vaccination programmes: a 
systematic review and meta-analysis. Lancet Infect Dis. 2015;15:565–80.

 18. WHO. Weekly epidemiological record. 2017.
 19. Cooper S, Schmidt BM, Ryan J, Leon N, Mavundza E, Burnett R, Tanywe 

AC, Wiysonge CS. Factors that influence acceptance of human papilloma-
virus (HPV) vaccination for adolescents: a qualitative evidence synthesis. 
Cochrane Database Sys Rev. 2019(9):CD013430. https:// doi. org/ 10. 1002/ 
14651 858. CD013 430.

 20. Vermandere H, van Stam MA, Naanyu V, et al. Uptake of the human 
papillomavirus vaccine in Kenya: testing the health belief model through 
pathway modeling on cohort data. Glob Health. 2016:12(72). https:// doi. 
org/ 10. 1186/ s12992- 016- 0211-7.

 21. Fernandes R, Potter BK, Little J. Attitudes of undergraduate university 
women towards HPV vaccination: a cross-sectional study in Ottawa, 
Canada. BMC Women’s Health. 2018;18(134). https:// doi. org/ 10. 1186/ 
s12905- 018- 0622-0.

 22. Al-Naggar RA, Bobryshev YV, Al-Jashamy K, Al-Musli M. Practice of HPV 
vaccine and associated factors among school girls in Melaka. Malaysia 
Asian Pac J Cancer Prev. 2012;13(8):3835–40. https:// doi. org/ 10. 7314/ 
apjcp. 2012. 13.8. 3835.

 23. Tung ILY, Machalek DA, Garland SM. Attitudes, Knowledge and Factors 
Associated with Human Papillomavirus (HPV) Vaccine Uptake in Adoles-
cent Girls and Young Women in Victoria, Australia. PLoS ONE. 2016;11(8). 
https:// doi. org/ 10. 1371/ journ al. pone. 01618 46.

 24. Bartlett JA, Peterson JA. The uptake of Human Papillomavirus (HPV) 
vaccine among adolescent females in the United States: a review of the 
literature. J Sch Nurs. 2011;27(6):434–46. https:// doi. org/ 10. 1177/ 10598 
40511 415861.

 25. Choi EPH, Wong JYH, Lau AYY, Fong DYT. Gender and Sexual Orienta-
tion Differences in Human Papillomavirus (HPV) Vaccine Uptake among 
Chinese Young Adults. Int J Environ Res Public Health. 2018;15(6):1099. 
https:// doi. org/ 10. 3390/ ijerp h1506 1099.

 26. Deleré Y, Böhmer MM, Walter D, Wichmann O. HPV vaccination coverage 
among women aged 18–20 years in Germany three years after recom-
mendation of HPV vaccination for adolescent girls: results from a cross-
sectional survey. Hum Vaccin Immunother. 2013;9(8):1706–11. https:// doi. 
org/ 10. 4161/ hv. 24904.

 27. Stöcker P, Dehnert M, Schuster M, Wichmann O, Deleré Y. Human 
papillomavirus vaccine uptake, knowledge and attitude among 10th 
grade students in Berlin, Germany, 2010. Hum Vaccin Immunother. 
2013;9(1):74–82. https:// doi. org/ 10. 4161/ hv. 22192.

https://doi.org/10.1097/CEJ.0000000000000822
https://doi.org/10.31083/j.ceog5008160
https://doi.org/10.1002/14651858.CD013430
https://doi.org/10.1002/14651858.CD013430
https://doi.org/10.1186/s12992-016-0211-7
https://doi.org/10.1186/s12992-016-0211-7
https://doi.org/10.1186/s12905-018-0622-0
https://doi.org/10.1186/s12905-018-0622-0
https://doi.org/10.7314/apjcp.2012.13.8.3835
https://doi.org/10.7314/apjcp.2012.13.8.3835
https://doi.org/10.1371/journal.pone.0161846
https://doi.org/10.1177/1059840511415861
https://doi.org/10.1177/1059840511415861
https://doi.org/10.3390/ijerph15061099
https://doi.org/10.4161/hv.24904
https://doi.org/10.4161/hv.24904
https://doi.org/10.4161/hv.22192


Page 10 of 10Hailu et al. BMC Women’s Health          (2023) 23:560 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 28. Bhatta MP, Phillips L. Human papillomavirus vaccine awareness, uptake, 
and parental and health care provider communication among 11- to 
18-year-old adolescents in a rural Appalachian Ohio county in the United 
States. J Rural Health. 2015;31(1):67–75. https:// doi. org/ 10. 1111/ jrh. 12079.

 29. DC. European centre for disease prevention and control. Rapid literature 
review on motivating hesitant population groups in Europe to vaccinate. 
Stockholm, Sweden. 2015;

 30. Suppli CH, Hansen ND, Rasmussen M, et al. Decline in HPV-vaccination 
uptake in Denmark – the association between HPV-related media cover-
age and HPV-vaccination. BMC Public Health. 2018;18(1360). https:// doi. 
org/ 10. 1186/ s12889- 018- 6268-x.

 31. Esther Kisaakye, et al. Level and factors associated with uptake of Human 
papillomavirus infection vaccine among female adolescents in Lira Dis-
trict, Uganda. Pan Afr Med J. 2018;31:184. https:// doi. org/ 10. 11604/ pamj. 
2018. 31. 184. 14801.

 32. Barnard M, George P, Perryman ML, Wolff LA. Human papillomavirus 
(HPV) vaccine knowledge, attitudes, and uptake in college students: 
Implications from the Precaution Adoption Process Model. PLoS One. 
2017;12(8):e0182266. https:// doi. org/ 10. 1371/ journ al. pone. 01822 66.

 33. Best AL, Thompson EL, Adamu AM, Logan R, Delva J, Thomas M, Cunning-
ham E, Vamos C, Daley E. Examining the Influence of Religious and Spirit-
ual Beliefs on HPV Vaccine Uptake Among College Women. J Relig Health. 
2019;58(6):2196–207. https:// doi. org/ 10. 1007/ s10943- 019- 00890-y.

 34. PATH’s Center for Vaccine Innovation and Access - PATH; 2020. Available 
from: http:// sites. path. org/ cvia/. Accessed 23 July 2020.

 35. Gamaoun R. Knowledge, awareness and acceptability of anti-HPV vaccine 
in the Arab states of the Middle East and North Africa region: a systematic 
review. East Mediterr Health J. 2018;24(6):538–48. https:// doi. org/ 10. 
26719/ 2018. 24.6. 538.

 36. Mve Koh Valere, Essome Henri, Eta Vivian Enow Ayamba, et al. Female 
Secondary School Students Sexual Exposure, Anti HPV Vaccine Aware-
ness and Practice in High Cervical Cancer Prevalence Environment. 
Gynecol Reprod Health. 2019;3(3):1–6.

 37. Navarro-Illana P, Diez-Domingo J, Navarro-Illana E, et al. Knowledge and 
attitudes of Spanish adolescent girls towards human papillomavirus 
infection: where to intervene to improve vaccination coverage. BMC 
Public Health. 2014;14:490. https:// doi. org/ 10. 1186/ 1471- 2458- 14- 490.

 38. Prayudi PK, Permatasari AA, Winata IG, Suwiyoga K. Impact of human 
papilloma virus vaccination on adolescent knowledge, perception of 
sexual risk and need for safer sexual behaviors in Bali. Indonesia J Obstet 
Gynaecol Res. 2016;42(12):1829–38. https:// doi. org/ 10. 1111/ jog. 13123.

 39. Mburu A, Itsura P, Mabeya H, Kaaria A, Brown DR. Knowledge of Cervi-
cal Cancer and Acceptability of Prevention Strategies Among Human 
Papillomavirus-Vaccinated and Human Papillomavirus-Unvaccinated 
Adolescent Women in Eldoret. Kenya Biores Open Access. 2019;8(1):139–
45. https:// doi. org/ 10. 1089/ biores. 2019. 0007.

 40. Hofman R, van Empelen P, Richardus JH, de Kok IM, de Koning HJ, van 
Ballegooijen M, Korfage IJ. Predictors of HPV vaccination uptake: a longi-
tudinal study among parents. Health Educ Res. 2014;29(1):83–96. https:// 
doi. org/ 10. 1093/ her/ cyt092.

 41. Ndikom CM, Oboh PI. Perception, acceptance and uptake of human 
papillomavirus vaccine among female adolescents in selected secondary 
schools in Ibadan. Nigeria Afr J Biomed Res. 2017;20(3):237–44.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1111/jrh.12079
https://doi.org/10.1186/s12889-018-6268-x
https://doi.org/10.1186/s12889-018-6268-x
https://doi.org/10.11604/pamj.2018.31.184.14801
https://doi.org/10.11604/pamj.2018.31.184.14801
https://doi.org/10.1371/journal.pone.0182266
https://doi.org/10.1007/s10943-019-00890-y
http://sites.path.org/cvia/
https://doi.org/10.26719/2018.24.6.538
https://doi.org/10.26719/2018.24.6.538
https://doi.org/10.1186/1471-2458-14-490
https://doi.org/10.1111/jog.13123
https://doi.org/10.1089/biores.2019.0007
https://doi.org/10.1093/her/cyt092
https://doi.org/10.1093/her/cyt092

	Human papillomavirus vaccine uptake and associated factors among adolescent girls in high schools of Nekemte city, Western Ethiopia, 2020
	Abstract 
	Background 
	Methods 
	Result 
	Conclusion 

	Introduction
	Method and materials
	Study area and period
	Study design

	Population
	Source population
	Study population
	Inclusion criteria
	Exclusion criteria

	Sample size determination
	Sampling technique
	Data collection tool and procedures
	Data processing & analysis


	Result
	Socio-demographic characteristics
	Awareness of Human Papillomavirus and vaccine
	History of sexual intercourse
	Uptake of Human Papillomavirus
	Reason for not taking the vaccination
	Factors associated with the uptake HPV vaccine

	Discussion
	Strength
	Limitation

	Conclusion
	Recommendation

	Acknowledgements
	References


