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Abstract

Background: Despite the availability of human papillomavirus (HPV) vaccine, its
uptake remains sub-optimal across all the eligible age groups in sub-Saharan Africa
countries. The vaccine hesitancy is driven partly by a lack of information regarding
the safety and efficacy of the HPV vaccine. This study evaluated the use of text mes-
saging to improve HPV vaccine uptake in most at-risk population of adolescent girls
living with HIV.

Methodology: We enrolled 152 vaccine naive adolescent girls and randomised them
to either an intervention or a control arm. The intervention arm received weekly mes-
sages containing information about cervical cancer, HPV and HPV vaccination. The
participants were follow-up for 6 months, with their vaccination status recorded at
every clinic visit. The difference in the vaccination rates between the intervention
and the control arms of the study was analysed using t-test to determine statistical
significance.

Results: Of the 151 participants who completed the study, 35 (23.2%) received the
first dose of the HPV vaccine by the time the study closed at 6 months. Among these,
9 (25.7%) were respondents in the control arm and 26 (74.3%) in the intervention
arm. This difference in HPV vaccine uptake was statistically significant p = 0.001. A
Kaplan-Meier plot showed a shorter time to vaccination in the intervention arm com-
pared to the control arm.

Conclusion: The use of short text messaging services is a viable communication
channel for sharing information about HPV and HPV vaccination with both parents
and adolescent girls. This approach has the potential to improve uptake of HPV
vaccination.
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Background

The global cervical cancer burden was reported to include 662,301 new cases and 348,874 deaths in 2022 [1], an increase from the 604,127
cases and 341,831 deaths recorded in 2020 [2]. This burden is significantly higher in the low and middle-income countries (LMICs) largely,
where preventive services such as vaccination against human papillomavirus (HPV) and diagnosis of precancerous and early-stage cervical
cancer through screening are still not properly entrenched in routine healthcare delivery. The low uptake of HPV vaccine is due to factors
like high costs of the vaccine, stakeholder resistance due to misinformation [3, 4]. Despite the Global Alliance for Vaccines and Immunisation
(GAVI) providing financial support to make the vaccine accessible, challenges still exist, including lack of political good-will and fragmented
policy actors, and weak health systems [3].

Many of the developing countries also experience a high prevalence of HIV, which enhances HPV-induced carcinogenesis that puts women
in sub-Saharan Africa at a greater risk [5]. HIV infection has also been shown to reduce the efficacy of vaccines, including the HPV vaccine,
especially in women and adolescent girls [6]. These two factors underscore the need to focus on this special category of population who, if
not vaccinated and protected, are at an elevated risk of developing cervical cancer as they get into adulthood.

Vaccination rates in LMICs indicate that only 15% of girls in the target age group have received the vaccine, with LMICs recording the lowest
uptake rates globally [7]. Similarly, a systematic review analysing HPV vaccine uptake in LMICs reported a pooled uptake rate of just 4.72%
among the female target population [8]. Vaccination against HPV has been shown to be effective against HPV infection, which increases the
risk of developing cancer of the cervix [9, 10], preventing up-to 90% of HPV infections [11, 12], as evidenced by countries where the HPV
vaccine has been incorporated into routine immunisation programs.

In the United States, HPV vaccine uptake for at least one dose of the HPV vaccine improved between 2019 and 2020 from 71.5% to 75.1%
[13], contributing to the reduction in the number of cervical cancer cases. Similarly, reports from other countries like Rwanda and Bhutan
indicate that the vaccine is effective [14]. A trend analysis for national HPV vaccination and coverage rates in Africa shows that countries
in the East African region, like Ethiopia, Rwanda, Uganda and Tanzania have made significant progress in the uptake of the first dose of the
vaccine ranging from 86% to 73% with a wait time of between 5 and 12 years through the support of GAVI [3]. Concerningly, Kenya has a
first dose coverage of only 29% with a waiting time of 13 years [3].

In Kenya, where HPV vaccine is available in a 2-dose schedule for girls aged 9-14 years [15], report from the HPV information centre shows
that, the vaccine uptake remains low, with only 33% of the girls receiving the first dose and a completion rate of just 16% [16]. A review by
Karanja-Chege [17] reported a pooled vaccination rate of 25%. Further, data from four pilot counties in Kenya in 2020 shows Kisumu lagging
behind in both the uptake of the first and second HPV doses [18].

Use of technology has been shown to have a great potential in improving service uptake in various segments of the population [19, 20].
However, among adolescents, this could be hindered due to lack of access to phones, technological literacy, inferior network coverage and
legislative barriers to phone ownership [21, 22]. Lack of information is one of the major barriers to vaccine uptake, as reported by the ado-
lescent girls [23]. Despite the parents being the overall decision maker when it comes to vaccination, the role of informed adolescents in
influencing the parents/guardians to have them vaccinated cannot be over emphasised [24, 25]. Communication about vaccination should
target adolescent girls who are the primary beneficiaries, in a culturally sensitive and age-appropriate manner, to improve awareness and
acceptance. The objective of this study was to evaluate the effectiveness of short message services (SMS) in improving the uptake of HPV
vaccine amongst adolescent girls living with HIV in Kisumu County, Kenya.

Methods

Study area

The study was conducted in Kisumu County, Kenya, among adolescent girls enrolled at the comprehensive care clinics (CCCs) in Kisumu
County Referral Hospital (KCRH) and Lumumba Sub-County Hospital (LSCH). The county has seven sub-Counties; Nyando, Nyakach, Seme,
Kisumu East, West and Central, and Muhoroni but the main CCC and HPV vaccination centres are Lumumba, and KCRH. According to
NASCOP report, the HIV prevalence of the county is 17.3%, ranking second in the country [26].
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Study design and procedures

This study adopted a longitudinal study design, collecting baseline and endline data to assess the HPV vaccine uptake. The intervention
involved sending weekly text messages with information about HPV, HPV vaccination and cervical cancer to the adolescent girls in the inter-
vention arm over 6 months. These weekly messages were shared with the adolescents through the guardian’s contacts.

Using the sample size calculation formula by Prasad [27] for two equal-sized groups with dichotomous outcome. A total of 152 unvaccinated
girls aged 10-14 years, enrolled at two clinics and were randomised into intervention and control arms through simple randomisation. The
participants were enrolled by a research assistant then assigned participant identifiers; through simple randomisation, the lead researcher
allocated the participants into the study arms. The participants were blinded and did not know which arms they belonged to. All the study
participants received health messages on medication adherence, nutrition, hygiene and corona virus on a weekly basis. However, the inter-
vention arm received additional weekly messages with information about cervical cancer, HPV, HPV vaccine and vaccination and cancer of
the cervix. These messages varied weekly to cover different aspects of the topics.

Participants in both the intervention and control arms were followed up for a period of 6 months. During the 6-month study period,
they received text messages irrespective of a change in the vaccination status. The vaccination status was updated at each monthly
clinic visit.

During the monthly clinic visits, research assistants confirmed that the messages reached the intended recipients by asking the participants

and documenting how many messages the guardians or parents had shared with them. For those who reported to have been vaccinated, the
research assistant recorded the date of vaccination.

Results
The study enrolled 152 HPV vaccine-naive adolescents, of whom 151 completed the follow-up, which started on 1st August 2023 and ended

on 31st January 2024. One participant in the control arm withdrew from the study during the second week of follow up. Consequently, the
final analysis excluded this withdrawal (Figure 1).

Vaccinated= 26
Intervention arm=
76
Not vaccinated=
50

HPV vaccine-naive

adolescent girls
enrolled= 152 Vaccinated=9
Control arm= 76 Not vaccinated=
66
Withdrawal= 1

Figure 1. Flowchart of the study.

There was no significant difference between the profile of participants in the control and in the intervention arms with almost half (49.3%)
reporting to have never heard about HPV and majority (60.9%) having never heard about the HPV vaccine (Table 1). The majority of the
respondents 97.4% in the SMS-arm and 98.7% in the non-SMS arm received between 20 and 24 SMS (Table 2).
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Following the text messaging intervention, 35 (23.2%) of the respondents received at least one dose of the HPV vaccine. These were 9
(25.7%) respondents in the control arm and 26 (74.3%) in the intervention arm. This difference in HPV vaccine uptake was statistically sig-
nificant (p = 0.001) (Table 3).

Further, the Kaplan-Meier plot showed a difference in vaccination status between the non-SMS and the SMS arms (Figure 2).

Table 1. Baseline assessment of the study participants.

Variables Control, n (%) Intervention, n (%) Total, n (%) p-value
Age Mean (SD) 12.3(1.7) 12.2(1.4) 12.2 (1.6) 0.465
Median (IQR) 13.0(11.0, 14.0) 12.0(11.0, 13.0) 13.0(11.0, 14.0)
Level of education In primary school 32(42.7) 40 (52.6) 73 (48.0) 0.106
In secondary 43 (57.3) 36 (47.4) 79 (52.0)
Heard about HPV 1- Yes 41 (54.7) 34 (44.7) 77 (50.7) 0.382
0- No 34 (45.3) 42 (55.3) 75 (49.3)
Heard about HPV-vaccine 1- Yes 31 (41.3) 28 (36.8) 59 (39.1) 0.576
0- No 44 (58.7) 48 (63.2) 92 (60.9)
Table 2. SMS delivery rates.
No. of SMS received SMS-arm {n = 76(%)} Non-SMS-arm {n = 75(%)} p-value
10-14 0(0.0) 1(1.3)
15-19 2(2.6) 0(0.0)
20-24 74 (97.4) 74 (98.7) 0.709
Total 76 (100.0) 75 (100.0)
Table 3. HPV vaccine uptake following the text messaging intervention.
Variable Non-SMS arm, n (%) SMS arm, n (%) Total, n (%) p-value
Vaccinated 9(12.0) 26 (34.2) 35(23.2) 0.001
Not vaccinated 66 (88.0) 50 (65.8) 116 (76.8)

Discussion

The study enrolled vaccine-naive adolescents majority of who had never heard about the HPV vaccine, they were either in primary or sec-
ondary level of education. There was a significant difference in the HPV vaccination rates between the intervention (34.2%) and the control

Level of significance was determined at p < 0.05. Bold are statistically significant

(12.0%) arms following the text messaging intervention.
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Kaplan-Meier survival estimates
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Figure 2. Kaplan-Meier plot of time to vaccination by arm.

The use of text messaging have been used in other setting yielding similar positive results where they have been reported to be effective
when addressing diabetes self-management, weight loss, physical activity, smoking cessation and medication adherence for antiretroviral
therapy [28]. Similarly, a combination of text messaging and mobile social networking have also been reported to be effective in promoting
physical activity and reducing anthropometric indices [29].

Receiving SMS reminders has also shown to increase participants likelihood of taking up the seasonal influenza vaccine by up-to 30% [30].
Furthermore combination of SM) with phone calls has been found to improve the rate of pentavalent vaccine completeness [31]. A review
of literature highlights the impact of SMS vaccination reminders in improving vaccination metrics, including increase in vaccination coverage,
decrease in dropout rates, improving completion rates and minimising vaccination delays [32].

However, our results differ from findings from other studies, such as a study that evaluated weekly text messages sent to pregnant women to
reinforce the recommendation for and safety of the influenza vaccine in pregnancy, which did not increase the likelihood of actually receiving
the vaccine [33]. Further, a behavioural SMS intervention aimed at improving cardiovascular health in women, although feasible and well-
received, did not lead to improved health outcomes [34].

We also documented the dates of vaccination to determine the time to vaccination. The results also demonstrated a shorter time-to-
vaccination in the intervention arm compared to the control arm. Similar results have been reported in the literature, for example, use of
SMS vaccination reminder has led reduction in the delay for vaccination [32]. However, the study did not collect data on the number of
those who declined the vaccine when offered. This highlights the potential of SMS intervention to stimulate and boost the demand for
HPV vaccine.

As Kenya makes steps towards realisation of the first 90 in the WHO 90-70-90 targets of elimination of cervical cancer as a public health
problem, targeted communication models will play a key role in getting the adolescent girls to vaccinate. Text messaging provides a unique
opportunity for the Ministry of Health to reach this critical population with the relevant, culturally sensitive and personalised information to
address the misinformation that is dragging back the uptake of the HPV vaccine.

The current study was able to demonstrate how use of SMS can improve uptake of at least once dose of HPV vaccine and shorten
the decision-making time for vaccine uptake. However, the current study did not assess vaccine completion rates due to the short
follow-up period. Further, delivery of the SMSs and comprehension of the messages could not be verified and only based on respon-
dents’ verbal report. Future studies should assess vaccine completion rates, delivery of the SMSs and comprehension of the mes-
sages shared.
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Conclusion
Targeted communication using SMS is an effective channel of vaccine communication, which is required to address vaccine hesitancy and

create demand for HPV vaccine. The SMS intervention can reduce the time it takes for the parents and their adolescent girls to make decision
on taking up the vaccine and actually being vaccinated.

Limitations of the study

The current study did not assess vaccine completion rate and the intention to vaccinate among those yet to get the vaccine. Future studies
should consider assessing the vaccine completion rates and the intention to vaccinate among those yet to be vaccinated.
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