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Abstract

Background: Penta3 coverage in Nigeria was low at 33 % in 2017. The most reported reason for non-vaccination
was lack of knowledge about the immunization place, time, and need. To address knowledge gaps and improve
vaccination uptake, we designed an Immunization Reminder and Information SMS System (IRISS) to educate and
remind parents/caregivers about immunization using SMS. A formative study was conducted to understand the
contextual and behavioural factors that would inform the IRISS intervention design and implementation.

Methods: We conducted the study in four Local Government Areas (LGAs) of Kebbi State Nigeria in October 2018,
amongst a diverse selection of participants. Data on social norms about vaccinations, barriers to immunization
uptake, mobile phone use, SMS message testing, and willingness to accept SMS reminders were collected from
focus group discussions (N = 11), in-depth interviews (N = 12), and key informant interviews (N = 13). In addition, we
assessed 33 messages covering schedule reminders, normative, motivational, educational, and informative contents
for clarity, comprehensibility, relevance, cultural appropriateness, and ability to motivate action among community
members from Argungu and Fakai LGAs. All interviews were analyzed using a thematic analysis approach.

Results: We interviewed 135 people, and 90 % were community members. While we found positive perceptions
about immunizations among those interviewed, pockets of misconceptions existed among community members.
Lack of awareness on the importance of vaccination was a consistent reason for under-vaccination across the LGAs.
In addition, most community members do not own phones, could not read SMS messages, and were unaware of
how to check/open text messages received. Despite concerns about low literacy levels and phone ownership,
community members still saw a role in SMS reminders when phone owners receive messages. For instance,
community leaders can disseminate said messages to community members through existing channels such as
town announcers and religious gatherings. Therefore, the SMS becomes a source of information, with phone
owners acting as a conduit to community dissemination mechanisms. We generally found the tested messages to
be relevant, motivating, and culturally acceptable.
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Conclusions: SMS reminders have the potential to bridge the information gap in community awareness for
vaccination, which can translate to improved immunization uptake. In rural communities with low literacy levels
and phone ownership, immunization information can be disseminated when existing community leadership
structures are engaged.

Keywords: Immunization, Vaccination, SMS Reminders, Text messages, Barriers, Mobile phone use, mHealth,
Formative studies, Nigeria

Background
Vaccines are among the most successful and cost-
effective public health interventions today [1]. A decade
of evidence shows that vaccines prevent illness, save
lives, reduce poverty and household expenditure, im-
prove childhood physical development, and enhance
equity [2–8]. However, there are some considerable
challenges in ensuring target populations receive the rec-
ommended vaccinations.
Routine Immunization (RI) in Nigeria is offered free of

charge to children less than two-year-old at government
hospitals, primary health centres (PHCs), mobile/out-
reach stations, and some private hospitals. The current
RI schedule comprises eight vaccines targeted at ten
vaccine-preventable diseases (Table 1). In Nigeria, where
vaccine coverage lags behind national goals, the govern-
ment and development partners have made considerable
supply-side investments over the last five years. How-
ever, despite these investments, uptake and coverage of
immunization services are still suboptimal.
In 2016/2017, a national survey indicated that only

33 % of children aged 12–23 months received all three
doses of the pentavalent vaccine (Penta3) nationally [9].
Additionally, about 40 % of one-year-olds had not re-
ceived any vaccines from the RI program. The survey
found that a lack of awareness (42 %) about the place,
time, and need for immunization was the most fre-
quently reported reason for non-vaccinations in Nigeria
[9]. While the Nigeria RI program has recorded some
progress with Penta3 coverage increasing from 33 % in
2016/2017 [9] to 50 % in 2018 [10], the immunization

coverage rate still falls short of national and global tar-
gets [11]. In addition, coverage varies by region across
the country, with Northern Nigeria having low coverage
compared to the South [10]. This regional difference has
been attributed to demand-side issues rather than
supply-side factors [12], despite the government and
partners' investments and polio campaign efforts in the
last five years. Demand-related issues still included lack
of awareness and vaccine hesitancy due to lack of infor-
mation and knowledge about the RI program and the
benefits of immunization, myths and rumors, religious
beliefs, and other social and political factors [13, 14]. For
instance, polio communication interventions focused on
polio, increasing the knowledge about polio and RI lags.
In addition, the social determinants of vaccine uptake,
such as low maternal education and gender barriers
which undermine women’s autonomy to seek care or
vaccination services, are pronounced in Northern
Nigeria [14]. These fundamental social determinants
continue to have residual effects on vaccination uptake
even when communication campaigns are deployed.
Demand-side interventions that address the lack of

awareness issues and increases mothers’ and caregivers’
knowledge to utilize vaccination programs are essential
in achieving high immunization coverage [15–17]. How-
ever, communication interventions to improve demand
for childhood vaccination in Nigeria, such as health talks
for parents/caregivers in their local health facility and
media, e.g., radio jingles, seldom addressed the most
relevant determinants of low vaccination uptake [18, 19].
Thus, effective communication strategies that can

Table 1 Nigeria Routine Immunization Schedule and diseases they prevent

Age Vaccine Targeted Vaccine-Preventable Disease

Birth BCG, Oral Polio Vaccine (OPV) 0, Hepatitis B 0 Tuberculosis, Poliomyelitis and Hepatitis B

6 weeks OPV1, Pentavalent 1, Pneumococcal Congugate
Vaccine (PCV) 1

Poliomyelitis, Diphtheria, Tetanus, Pertussis, Haemophilus influenza b, Hepatitis B, and
Pneumococcal diseases

10
weeks

OPV2, Pentavalent 2, PCV2

14
weeks

OPV3, Pentavalent 3, PCV3, Inactivated Polio Vaccine

9
months

Measles, Yellow fever, Meningitis A Measles, Yellow fever, and Meningitis

15
months

Measles second dose Measles
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address concerns that prevent vaccination uptake, edu-
cate people about the benefits of immunization and, in-
form them where and when to get vaccinated are
needed.
This study aims to bridge the vaccination knowledge

gap among caregivers by delivering geographically tar-
geted and personalized vaccine information and re-
minders via SMS to populations at high risk of non- and
under-vaccination in Nigeria. Studies have shown differ-
ent success levels in deploying SMS reminders to im-
prove immunization uptake and coverage rates [20–22].
However, these studies were done in settings with rela-
tively high baseline immunization coverage ranging from
74 to 82 %, where vaccination services are available and
accessible [20–22]. In addition, SMS reminders’ applic-
ability in the Nigerian context is unknown, as most are
implemented in urban and sub-urban areas [23]. There-
fore, there is a need to design an SMS reminder inter-
vention that can be tested in low immunization coverage
areas, including rural and remote communities.
The Immunization Reminder and Information System

(IRISS) intervention was designed to deliver
immunization information and reminders via SMS to
bridge the knowledge gap and improve vaccination up-
take. Besides, the dissemination of information on dates
of scheduled vaccination visits, the type of vaccines to
receive, and the follow-up on parents who miss vaccin-
ation appointments have been identified as a potentially
effective strategy for attaining and maintaining high
immunization coverage [24]. Evidence from the inter-
vention will provide information on the effectiveness of
SMS for increasing immunization uptake and whether
SMS can be deployed together with other activities to
improve immunization coverage. Information of this na-
ture is especially critical to low-resource settings like
Nigeria, where there is competition for limited health
funds.
To inform the IRISS intervention design and imple-

mentation, a formative study was conducted in Kebbi
State, North-West Nigeria, to understand the drivers of
low immunization uptake and the programmatic and
telephonic context where the intervention would be de-
ployed. The objectives of the formative study were to:

1. Understand social norms that drive demand for
vaccination;

2. Understand key barriers to immunization uptake;
3. Understand mobile phone use patterns in target

communities;
4. Assess parent’s willingness to opt-in for SMS re-

minders; and
5. Test proposed SMS messages for readability (style,

tone, and length), acceptability (content, linguistic,
and cultural), and delivery (timing and frequency).

The theoretical basis of the intervention
Evidence has shown that intent to vaccinate, community
access, and facility readiness are key drivers of
immunization coverage [25]. Our formative study was
designed to influence vaccination by providing informa-
tion on the benefits of immunization and reminders on
vaccination schedules. This approach to increase
intention to vaccinate was based on two theoretical
models of health behavior – the Health Belief Model
[26–28] and the Theory of Planned Behavior [29]. The
Health Belief Model posits that the likelihood of adopt-
ing a health behavior is determined by individual percep-
tions (susceptibility to and severity of disease) and
assessing the benefits and barriers of adopting the be-
havior. Beyond perceptions, individuals may need to be
motivated or cued to action and believe in their ability
to enact a behavior successfully. The Theory of Planned
Behavior, on the other hand, suggests that an individual’s
intention to engage in a behavior is determined by the
individual’s attitude towards behavior, subjective norms,
and perceived behavioral control. Figure 1 illustrates the
adaptation of the two behavioral models.

Intervention description
The IRISS application is a cloud-hosted customized
registration and message scheduling application for par-
ents/caregivers and the public (Fig. 2). It was designed to
provide automated registration and to deliver SMS mes-
sages in three ways:

1. Location-based SMS containing general information
about immunization and advertisement to opt-in to
the IRISS e-registry.

2. Location-based SMS containing information on the
immunization days of the nearest health center(s)
to individuals voluntarily opting-in to the IRISS e-
registry (Leads); and

3. Individualized SMS containing information on the
child’s vaccination schedule to parents/caregivers
who voluntarily opt-in to receive personalized
messages.

Methods
Study design
This was a qualitative study that involved focus group
discussions (FGDs), in-depth interviews (IDIs) and key
informant interviews (KIIs).

Study setting
We selected Kebbi State for IRISS intervention imple-
mentation after a series of in-depth consultations and
recommendations from the National Primary Health
Care Development Agency and the National Emergency
Routine Immunization Coordinating Center based on
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Fig. 1 Adaptation of the health belief model and theory of planned behavior to explain vaccine uptake. We adopted these theoretical models
from the concepts of the Health Belief Model and Theory of Planned Behavior. These models show that beliefs and perceptions can influence
attitudes towards vaccination, which leads to an assessment of behaviors and influences behavioral intentions to vaccinate by ultimately visiting a
health center. Elements highlighted in yellow represent the pathways of interest in the IRISS study

Fig. 2 IRISS Architectural design. IRISS application was designed with an open-source framework using a hypertext pre-processor model view
controller framework (Yii 2 framework) programming language. The design also includes a relational database of contacts, health facility
immunization schedules, message library, and reports section. The application is integrated with an SMS gateway through an application
programming interface to enable the system to send personalized and broadcast messages
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having: (i) the fourth-lowest RI coverage among the 18
low-performing priority states in Nigeria [9]; (ii) a high
RI left-out rate (65 %) [9]; and (iii) the presence of strong
political will for health.
Located in the northwest geopolitical zone of Nigeria,

Kebbi has a total population of about 4.4 million and
comprises 21 Local Government Areas (LGAs) and 225
political wards [30]. It is mainly rural, with only five
LGAs considered urban or semi-urban. Kebbi's populace
is predominantly Muslim, and LGAs are divided into
four Emirate Councils: Argungu, Yauri, Zuru, and
Gwandu, each with an Emir as the Supreme Leader.
Among individuals aged 15–24 years, only 31 and 42%

of women and men, respectively, were literate or attended
secondary or higher education [31]. Despite the low liter-
acy rate, it was encouraging to see that cell phone owner-
ship was about 50 % [32]. Immunization activities in Kebbi
are provided at government hospitals, PHCs, and mobile/
outreach stations. However, most children (55 %) receive
their vaccination from immunization campaigns such as
yellow fever, measles, and polio campaigns compared to
government hospitals (35 %), PHCs (32 %), and mobile/
outreach stations (1 %) [9, 31]. Before the IRISS interven-
tion study began in 2018, only 23 % of infants in Kebbi re-
ceived BCG compared to 53 % nationally [9, 31]. Also, a
mere 5 % received all recommended vaccines in the RI
schedule compared to 23 % nationally [9, 31]. In addition,
some supply-side challenges such as vaccines stock out at
the health facility level and an insufficient number of and
inequitable distribution of health workers did exist, con-
tributing to sub-optimal RI performance in the State [13].
In recognition of the factors contributing to poor RI per-
formance in the State, the National Emergency Routine
Immunization Coordinating Center in 2017 identified
Kebbi State as one of the 18 low performing states for sub-
sequent RI intensification activities to increase
immunization coverage. While some interventions have
been implemented to address supply-side and demand-
side issues, challenges exist in implementing these activ-
ities [13].
Our formative study was conducted in four LGAs in

Kebbi: Aleiro, Argungu, Fakai, and Shanga (Fig. 3).
These LGAs were selected to have balanced Emirate Dis-

trict representation, rural and urban classifications, and RI
performance data from the 2018 third quarter (Q3) Lots
Quality Assurance Sampling survey (Table 2) [33]. We se-
lected these parameters to understand the different contexts
and cultures in Kebbi, differences in mobile phone owner-
ship and use, social norms that drive demand for vaccination,
and identify key barriers to immunization uptake.

Study participants
FGDs and IDIs were conducted among community

members, including parents of under-five children,

parents of newborns, pregnant women, opinion leaders
(traditional and religious leaders, persons of influence),
Ward Development Committee (WDC) members, trad-
itional birth attendants, young men and women, and
male and female youth groups. In addition, participants
for the KIIs included state-level policymakers, RI pro-
gram managers at state and LGA levels, development
partners, and RI providers in health facilities. We pur-
posively selected the participants to ensure the represen-
tation of key constituencies of the target audience at all
levels.
All community participants were eligible to be in-

cluded if they were community residents for a minimum
of one year and available on the scheduled interview
date. Phone ownership was not required for participa-
tion. In addition, parents/caregivers participated in the
interviews if they had under-five children; and were be-
tween the ages of 25 and 35 for the women and 25 and
45 for the men. The young men and women are those
aged 15 to 24 years. Policymakers, RI managers, and
providers were eligible if they had a minimum of one
year of experience in their current role. The FGD partic-
ipants were identified and recruited at the settlement
level through their community leaders (District Heads
and Mai-unguwas) following sensitization about the
study to these leaders. While recruiting discussants for
the FGDs, we identified individuals for the IDIs whom
community leaders and LGA program managers sug-
gested as eligible individuals interested in participating
in the study. These individuals were contacted by phone
for recruitment at least one day before the interview to
confirm their interest and availability to participate in
the interview. Furthermore, we identified and selected
our KII participants through the study advisory group,
the State Primary Health Care Development Agency, the
Kebbi State Emergency Routine Immunization Coordin-
ating Center, and the LGA program managers.
A total of 11 FGDs, 12 IDIs, and 13 KIIs were con-

ducted among 135 people (see Additional file 1 for the
full list of participants interviewed and type of interview
conducted).

Data collection
FGDs, IDIs, and KIIs were conducted between October
15 and 19, 2018, using semi-structured interview guides.
Interview guides were designed based on the study aim
and objectives and were pre-tested in Jega LGA to en-
sure we correctly framed all questions.
Data collectors trained in qualitative research methods

were responsible for conducting the interviews, the study
team tracked all interviews, and external personnel tran-
scribed them. Before participation in interviews, oral con-
sent was obtained from each participant using a standard
verbal consent script that highlighted identity and
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confidentiality protection. Where necessary, we obtained
consent in Hausa, the most common local language.
We collected socio-demographic information such as

gender, age, educational status, and the participant type
from all interviewed using a cover sheet (see Additional

file 2). In addition, all interviews conducted were tracked
using a tracking sheet (see Additional file 3). Interviews
and discussions lasted an average of 45 min and were
conducted either at the participant’s office, home, or a
convenient location within the community.

Table 2 Characteristics of formative study LGAs

S/N Name of LGA Emirate Council Demography RI Performance1 Phone Ownership2

1 Aleiro Gwandu Rural 23 % 45 %

2 Argungu Argungu Urban 10 % 42 %

3 Fakai Zuru Rural 35 % 5 %

4 Shanga Yauri Rural 53 % 3 %
1RI performance is defined as the proportion of children appropriately immunized for age assessed from the Q3 2018 Lots Quality Assurance Sampling survey;
2Phone ownership is defined as owning a phone or having access to a phone.

Fig. 3 Map of Kebbi state showing the study LGAs Study LGAs are shaded green
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We developed the interview guides in English, but
most interviews (30) held at the community level were
conducted in Hausa. Interviews conducted in Hausa
were transcribed in Hausa and translated to English be-
fore analysis.

Message testing
A total of 87 messages covering normative, schedule re-
minder, motivational, educational, and informative con-
tents were developed for testing based on a literature
review of the barriers to immunization uptake in Nigeria
[34–43]. These messages were translated into Hausa by
students from the University of Jos, Plateau State, De-
partment of Linguistics, and validated by IRISS project
officers for accuracy. Subsequently, Health Communica-
tion Officers from Kebbi state reviewed the translated
messages for context relevance, where 33 messages were
useful for testing (Table 3). See Additional file 4 for mes-
sages in Hausa. Thus, a two-step process was adopted to
validate the messages. The 33 messages were tested
among 57 community members from Argungu (N = 21)
and Fakai (N = 36) LGAs for clarity, comprehensibility,
relevance, cultural appropriateness, and ability to motiv-
ate action.

We conducted the message testing using an
interviewer-administered questionnaire that was indi-
vidually assessed by participants, followed by a group
discussion. Participants, including groups of opinion
leaders and parents of children under five, were divided
into groups, and each group was assigned a facilitator
and a recorder. Messages were read one after the other
by the facilitator to the group. We provided each partici-
pant with an answer sheet (paper-based). They individu-
ally assessed the messages to ascertain whether they
were clear, relevant, motivating, culturally appropriate,
or had difficult words/phrases. Participants individually
rated each question “Yes” or “No” separately for the fol-
lowing attributes: clarity, comprehensibility, relevance,
cultural appropriateness, and ability to motivate action.
The ratings for each question were then collated by at-
tribute. Any question that was assessed by the majority
to be unclear, not comprehensible, not relevant, not cul-
turally appropriate, and not able to motivate action was
flagged for discussion by the group. During the group
discussion, questions were revised or rephrased to par-
ticipant’s satisfaction.

Data analysis
All interviews were audio-recorded, transcribed verba-
tim, and analyzed using a thematic analysis approach.
COJ and CW reviewed all transcripts and inductively
generated codes relevant to the study aim and objectives.
We assessed the codes for internal homogeneity and

external heterogeneity to form appropriate themes. This
assessment ensured that the data within the themes con-
nected meaningfully together while presenting a clear
distinction between the themes. COJ entered the tran-
scripts, codes, and themes into Atlas.ti® software for ana-
lysis. COJ coded each transcript and queried the data for
meaningful content using the Atlas.ti® software Query
tool. COJ and CW interpreted it based on identified
themes related to the study’s aim and objectives. Social
norms were analyzed using Berkowitz’s social norms
theory framework [44], adopted in a similar
immunization communications study in Northern
Nigeria [45]. We explored the social norms divided into
personal, injunctive, and descriptive norms (Table 4). All
themes were analyzed by respondent type and LGA. We
used exemplar statements for illustrative purposes, but
quotes were anonymized to protect participants’ confi-
dentiality. The completed message testing questionnaire
and interview tracking sheets were entered into Micro-
soft Excel® and analyzed for frequencies.

Results
Socio-demographic characteristics of participants
We interviewed 135 people, of which 90 % were commu-
nity members and 62 % were male. Participants’ age
ranged from 19 to 80 years, with an average mean age of
38 years (standard deviation ± 14.4). More than half of
our participants had formal education (64 %), while
about 30 % attained secondary school or higher
(Table 5).

Social norms about vaccination
Personal norms about vaccination
All participants interviewed in the four LGAs believed
that vaccinations are important for the child’s wellbeing,
having witnessed its benefits. From the interviews with
community members, including parents, we found a
positive shift in vaccination perceptions from a previous
negative belief and rejection of vaccination. This positive
shift had influenced their intention to vaccinate, even
among those without children. Also, vaccinated children
were perceived to be healthier than those who were not
and were at-risk during outbreaks. Finally, there was a
general confirmation that no religious belief or trad-
itional/cultural practice forbade vaccination uptake
across the four study settings.

“RI is very important. I am saying so because I have
experience living in an extended family house. I
wasn’t in support of RI, so I forbid my family from
doing it. But there was an outbreak one day, and it
affected all my children, and the other kids that took
RI were safe; then I realized how I wronged my fam-
ily by not protecting them from diseases. Since then,
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Table 3 IRISS Messages in English

# Content Messages in English

1 Normative messages Are you aware that your neighbour has taken his/her child for vaccination? What are you waiting for, don’t be left
behind

2 Did you know that Emir … supports vaccination? He encourages us to be good parents for our children and get
them vaccinated for better health

3 Husbands allow your wives to take our children for vaccination

4 Our religious leaders have immunized their children. What are we waiting for?

5 God has given us the responsibility to take care of our children. We should make sure to vaccinate them

6 Dear Parents, we need to make out time and get our children vaccinated. That time will save their lives

7 Scheduled reminder
messages

Remember to keep your vaccination card safe! It will guide you for the next vaccination visit at Gafara hospital

8 Don’t forget! It takes 5 visits to the hospital to complete your child’s vaccination: at birth, 6 weeks, 10 weeks, 14
weeks and 9 months

9 There will be a free vaccination outreach at the Chief’s Palace tomorrow. Bring your child to receive vaccines.
Remember, vaccines save lives!

10 Ribah clinic is holding a vaccination session tomorrow from 8 am to 2 pm. Please take your child there to
vaccinate them and encourage your neighbors to bring their children.

11 Motivational messages
Motivating

Guess what? These are 3 top reasons why you should vaccinate your child: (1) vaccines prevent diseases (2)
vaccines save lives (3) vaccines are safe

12 Each visit to the health centre for vaccination will reap many health benefits. Say YES to good health, be on time
and complete your child’s vaccination

13 Get your baby vaccinated. Even though he/she cries after the injection, they will be very happy in the future when
they become healthy and can support you

14 Dear parents, aren’t you happy when your babies greet you with smiles after you come home from work? Make
them happier by vaccinating them against diseases

15 Bearing children and watching them grow into healthy adults is an exciting experience. Give them a healthy start
to life by ensuring they are fully vaccinated

16 All childhood vaccines given in government health centers are free. Yes, FREE. Don’t miss this opportunity to
protect your children at no cost

17 Everyone should be a champion for immunization. Wherever you are, encourage your neighbours to vaccinate
their babies. You are doing a good deed in saving lives

18 Promoting the health benefits of vaccines is a collective effort. Do your part by telling relatives, neighbours, and
friends to vaccinate their children

19 To ensure that every child in this community receives all the basic and necessary vaccines they need, we must
spread the word that vaccines work

20 Please share information about vaccination in your community. You can start by telling that new mother in your
area that vaccines work and saves babies lives

21 Educational messages The first vaccination that your baby will receive are BCG, Hep B and OPV0 and it should be taken within the first
2weeks of birth.

22 The second vaccination that your baby will receive are Penta1, PCV1 and OPV1 and it should be taken at 6
weeks of age.

23 Have you heard of Penta vaccine? It protects against 5 diseases: they are diphtheria, whooping cough, tetanus, HiB
and Hepatitis B

24 The third vaccination that your baby will receive are Penta2, PCV2 and OPV2 and it should be taken at 10 weeks
of age.

25 The fourth vaccination that your baby will receive are Penta3, PCV3, OPV3 and IPV and it should be taken at 14
weeks of age.

26 The fifth vaccination that your baby will receive are Measles and Yellow Fever, and it should be taken at
9months of age.

27 It is your right to have free and safe vaccination at all government hospitals. Go and let your child receive their
vaccination in the hospital closest to you

28 Informative messages Having a fever or swelling in the injection area after vaccination is normal. If the baby gets worse, quickly take the
child to the hospital for proper care

29 Vaccines do not cause sickness. Vaccines protect babies and little children against germs which cause diseases
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my family are always at the front in RI activities”.
(Father of under-five)

Additionally, the community members reported they
had complete trust in their health workers, the informa-
tion they provide, and the services they render. For ex-
ample, most community members reported satisfaction
with the information health workers provided on man-
aging vaccination side effects in children.

“We are satisfied with the services they are rendering
because they use to explain to us about what to ex-
pect after our children receive their immunization
and how to manage them”. (Mother of under-five)

Interestingly, we found little concern about adverse
events following immunization (AEFI) among all com-
munity participants interviewed.

“Yes, we do have such cases, but we didn’t take that
to be a problem since they’ve already told us that RI
can sometimes give little reactions such as fever. So,
they give paracetamol for that, and it helped send
the fever away”. (Father of under-five)

Injunctive norms about vaccination
We discovered that traditional and religious leaders
wielded significant social influence and were a strong
force in promoting vaccination in communities. Their
trust and approval of vaccination translated into ultimate
acceptability in the community.

“What encourages us to take our children for
immunization is how our religious leaders give a

sermon and tell us about the benefit of vaccination
and assurance that this immunization does not have
side effects. Once the District Head and Imam come
to the mosque and give a sermon, and command us,
I feel much at rest to take my child for
immunization”. (Influential person)

However, some community members reported that
while some religious leaders promote vaccination, others
perceive receiving vaccination as not believing in God’s
utmost protection. As a result, these said groups of reli-
gious leaders had negative attitudes towards vaccination
uptake and other health services.
Despite the general assertion that vaccination was im-

portant, there were still pockets of misconceptions.
These misconceptions were related to community mem-
bers’ beliefs that too much focus is placed on vaccination
at the expense of other community needs/issues, vac-
cines are unsafe and cause sterility, and other personal
or religious beliefs. The misconceptions mentioned
above were attributed to a lack of knowledge and ignor-
ance about the benefits of RI.

Participant 1: Some people don’t believe in
immunization simply because their parents didn’t
take it during their time, and they are still okay. Par-
ticipant 2: Some of them believe the immunization
antigen they bring to us is already expired. Partici-
pant 3: Some people believe that immunization anti-
gens kill their eggs. (Mothers of under-five)

Descriptive norms about vaccination
We found that behaviors of relevant others influenced
vaccination uptake in the study settings. For example,

Table 3 IRISS Messages in English (Continued)

# Content Messages in English

30 All vaccines given in Nigeria’s vaccination schedule are confirmed by the government to ensure safety before they
are given to children

31 A child can still get vaccinated if they have a mild illness or fever or are taking antibiotics. But contact your health
provider if you have any questions

32 Giving a child more than one vaccine at a time does not affect the child. Instead, it protects the child from many
germs that cause diseases

33 Getting more than one vaccine at the same time does not harm a child. It is very important to receive all vaccine
doses for full protection completely

Table 4 Description of Personal, Injunctive and Descriptive norms

Category Description

Personal norms These norms are personal beliefs and feelings regarding vaccination and RI services provided by health workers in our study
settings. It relates to attitude towards vaccination and personal decision about vaccinating or not vaccinating their children.

Injunctive
norms

This is an assessment by people interviewed of how much others approve or disapprove, encourage or discourage vaccination.

Descriptive
norms

This explains how most people’s beliefs and behavior, i.e., behavior of others regarding vaccination in our study setting,
encourage or discourage vaccination.
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community leaders used town announcers to inform
community members about immunization days. They
also mobilized community volunteers to educate com-
munity members on vaccination benefits to encourage
uptake and resolved non-compliance issues and sanc-
tioned defaulters. On another note, some community
leaders desired to be informed and involved in
vaccination-related activities by health workers.

“At times, the RI workers do not announce to the
community when they are coming. Had it been, they
informed us as community leaders, most of the prob-
lems will not arise. We, the community leaders, need
to be part of the RI work, which will make it easy for
our people to co-operate”. (WDC member)

Gender roles also played a crucial role in informing
decisions for vaccinations. For example, while there was
general acceptability and support from fathers in Aleiro,
Argungu, and Fakai LGAs for vaccinating newborns,
some fathers in Shanga LGA did not approve of new-
borns being vaccinated.

“I truly can’t give my 2-weeks baby to be vaccinated
because I believe he is not strong enough for that,
but I can take him myself if he got 2 months older.
Then I will have more confidence”. (Father of under-
five)

Furthermore, we learned that some community mem-
bers do not perceive vaccination as important.

“One key thing I’ve observed is that here, they have
not yet seen it as an obligation to go and take
immunization. It’s still a lot of “we want you to come
and take immunization”. They haven’t yet seen it as
“I need to go and take immunization.” (Development
partner).

Barriers to immunization uptake
Key barriers to immunization uptake and availability of
immunization services identified in the study settings are
listed in Fig. 4. Ignorance of the benefit of vaccination
and AEFI, specifically Penta vaccination pain and fever,
were the most common barriers to vaccination uptake in
all the LGAs. These two barriers were the primary rea-
sons for poor vaccine initiation with the BCG vaccine
and low completion of the three Penta vaccine doses. In
addition, while almost every community member inter-
viewed knew how to manage AEFI cases, some parents
did not continue subsequent vaccinations due to the as-
sociated pain and discomfort. Participants attributed
these two barriers to a lack of awareness of RI in
general.

“Yes, some of the villagers do not complete the
immunization because when they did vaccinate, and
their children’s leg swell or they got a fever, they will
not go for the next immunization due to lack of the
knowledge of its important”. (Young women)

Probing further on community awareness of RI, we
found that most RI information is received from town
announcers who mainly publicize immunization days
but do not educate community members on the import-
ance or benefits of RI. While most participants knew
about the benefits of vaccination, the majority lacked
knowledge about the complete RI schedule and only
learned about vaccines against polio and measles. Mean-
while, community members expressed the need for in-
centives to motivate them to vaccinate their children.
Participants from Aleiro, Argungu, and Fakai LGAs

also reported other barriers such as lack of funds for
transportation to vaccination center and negligence or
mothers forgetting.
From the RI provider perspective, low awareness of RI

is further complicated by limited social mobilization ac-
tivities, attributed to a lack of funds. RI providers be-
lieved most RI activities were inadequately funded,
especially logistics support for outreach sessions and
vaccine collection.

“The reason is lack of awareness to the community
and lack of support to the RI providers by the gov-
ernment. The RI providers have to use their money

Table 5 Socio-demographic characteristics of participants

Characteristics Number (n = 135) Percentage (%)

Sex

Male 84 62 %

Female 51 38 %

Attended formal education

Yes 86 64 %

No 49 36 %

Highest level of formal education completed

None 49 36 %

Primary School 19 14 %

Secondary School 40 30 %

Graduate 25 19 %

Post Graduate 2 1 %

Respondent type

Community members 122 90 %

Program managers 6 4 %

Health workers 6 4 %

Policymaker 1 1 %
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to pay for transport while the government is not pay-
ing enough salary”. (Health worker)

Other programmatic issues affecting the availability of
immunization services and RI performance include
supply-side problems, poor governance, and commit-
ment from providers and health workers (Fig. 4).

Mobile phone use pattern
Mobile phone ownership in the study communities was
low, especially among those in rural areas, and the ma-
jority of phone owners were husbands/fathers who could
not read SMS messages.

However, most participants who own a phone but
cannot read indicated willingness to ask someone to
read the SMS messages.

“Some of us cannot read, but we can give it to some-
one to read to us”. (Mother of under-five)

Mobile phone behaviors also varied among partici-
pants. While some acknowledged that they view their
phones when they get SMS messages and returned
missed calls, others primarily used their phones to re-
ceive calls and were not aware when they received SMS
messages or ignored them. Other participants indicated
that some people switch off their phones or hang up
when called by unknown numbers.

“I am telling you, most people do not use to view the
messages sent to them. There is a man that I checked
his phone; he has over 100 unread messages, so send-
ing a message will not be a helping matter. And this
man, when his phone ring, checked and did not
know the number or did not recognize the voice he
switched off the phone immediately or drop the call.
(Opinion leader)

Meanwhile, paying attention to one’s mobile phone or
SMS messages was associated with the person’s educa-
tional and employment status; and if he/she was expect-
ing an SMS message.

Civil servants are the ones that pay attention to
their SMS because of their work. The women at
home who are not working don’t care about SMS.
Also, not every woman has a phone. (RI provider)

IRISS design and implementation
We assessed participant’s perception on several attri-
butes: (i) the IRISS intervention and SMS reminders; (ii)
acceptability of the intervention; (iii) preferred person to
receive SMS reminders from and the preferred mode of
communication, language, frequency, and delivery time;
(iv) willingness to sign-in for SMS reminders; (v)

Fig. 4 Thematic map of the causes of low RI coverage in Kebbi State. Causes of low RI coverage in Kebbi State can be divided into demand-side
issues and programmatic-side issues. Lack of awareness of immunization’s importance was a major contributor to poor uptake, while inadequate
funding and other programmatic issues contributed largely to the unavailability of immunization services
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potential challenges; and (vi) strategies to address those
challenges.
All participants perceived IRISS as a timely interven-

tion that will promote RI demand, especially help re-
mind those who forget their child’s immunization
sessions and educate parents on the importance of RI.

“This is really a good idea, which will remind those
who easily forget their RI scheduled date, and it will
all encourage others to see the importance of RI.”
(Opinion leader).

We identified no cultural and religious objections to
receiving SMS reminders in all study LGAs. If received,
the participants indicated a willingness to disseminate
SMS messages to community members without phones.

“My advice is to send the message, but it should be
in time before Juma’at prayers so that I can deliver
the message after or before prayer. But you should
send the message in Hausa saying this, and this will
take place, then you leave us, we know how to han-
dle it. The problem we are having here is a lack of
information, and when we get the information, there
will be no problem. And we will spread the news.”
(Opinion leaders).

Most participants preferred to receive SMS reminders
from their traditional leaders because they are well-
respected, while few preferred health workers because it
is health-related.

“Through the traditional leaders, because they can
send the message to all the town member that this
message has arrived.” (Parent of under-five).

“Information spread by the health personnel is the best
because it is a health-related issue” (Pregnant woman).

Again, some mothers suggested sending SMS re-
minders to their husbands whose consent was needed
before a child received immunization. They stressed this
to be important as most husbands own mobile phones,
and their permission will encourage more opt-in for
SMS reminders.

“It is better if you can send the message to our hus-
bands because they are the ones who take things ser-
iously and give permission to the mothers to take their
children for immunization”. (Mother of under-five)

There were similarities in how people preferred to re-
ceive immunization SMS reminders and messages.

Among 29 community members and health workers,
52 % preferred phone/voice calls, while 48 % reported
SMS messages preference. Those that chose phone/voice
calls cited reasons around most people’s low literacy
level and may not notice when they receive SMS. In con-
trast, those who preferred text messages said it would
serve as a reminder, unlike phone calls, that people will
quickly forget, and most people do not pick unknown
numbers. However, to ensure all community members
have an equal chance of getting the messages, partici-
pants suggested using text messages and town
announcers.

I suggest using both ways, the text and the town an-
nouncers, because some of us are so busy that we
can easily get carried away by our day-to-day activ-
ities, but the text can be a reminder. (Fathers of
under-five)

While most participants preferred to receive the SMS
messages in Hausa a day before the immunization ses-
sion, there were differences in preferred delivery time.
Most preferred the early hours of the morning, while
others preferred late evenings.
Furthermore, all community members indicated a will-

ingness to opt-in for SMS reminders. Similarly, health
workers were happy to help register mothers during
fixed and outreach vaccination sessions.
There were concerns about low mobile phone owner-

ship and network connectivity, especially in remote
areas. Likewise, the inability to read text messages due
to the State’s low literacy level was challenging.

“Truly, we don’t have a phone, and we don’t know
how to read even if you send us a message, we can-
not read it, but if you message our husband, they
will inform us, but we cannot say if they would be
able to reply you”. (Mother of under-five)

On promoting the IRISS intervention, participants
recommended engaging community leaders and con-
ducting sensitization activities in communities before
the commencement of the intervention.

I want to add on the third one, which is to inform
the district head, but still, you have to enlighten the
people on the importance of the message and the
immunization so that when they receive the message,
they will know how important the message is.”
(Opinion leader).

Program managers suggested designing the interven-
tion as a “status symbol” by sending reminders to indi-
viduals already accessing the services to encourage more
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registrations. The broadcast messages should be kept
short and simple and include time, date, venue, and RI
importance. Health workers should also be engaged to
register newborns because of their literacy level rather
than traditional birth attendants and traditional barbers.

Message acceptability
We generally found the tested messages in Table 3 to be
relevant, motivating, and culturally acceptable in Fakai
LGA. However, 6 % of participants felt normative mes-
sage #1 was unclear, while 5 % felt the same message
had a problematic word/phrase. During the FGD, fathers
felt the message had a bit of advice and question that
could be confusing. They suggested including the bene-
fits of immunization to prompt action.
Participants in Argungu LGA felt normative message

#6 was irrelevant (52 %), discouraging (52 %), culturally
unacceptable (52 %), obscure (24 %), and had difficult
words/phrases (24 %). Furthermore, they judged sched-
ule reminder message #8 to contain a difficult word/
phrase (5 %); #9 was culturally unacceptable (52 %), and
motivational message #11 was also socially unacceptable
(52 %).

Additionally, participants read text messages sent to
their phones and attempted registering into IRISS using
a format provided. However, typos and date formatting
issues were common. Due to these texting errors, we
could not complete the registration into IRISS without
additional facilitators’ guidance, and simplification of the
registration process was needed.

Discussion
Our study revealed that participants generally support
immunization, showed a willingness to receive
immunization SMS reminders and messages, and ac-
knowledged community leaders’ influence to help pro-
mote the IRISS intervention in their communities.
Nevertheless, our results revealed several vaccine uptake
barriers consistent with other studies in Nigeria [38–41,
46–49]. This study identified a lack of awareness of vac-
cination’s importance as the major contributor to
immunization uptake barriers across the study LGAs.
Though the number of educated participants was slightly
higher than those uneducated, the results show that not
everyone fully understood the full range of benefits from
vaccination and the diseases prevented through the RI
schedule. These findings corroborate the evidence that
low awareness and knowledge about RI affect
immunization uptake and coverage rates [41]. This un-
derscores the need to improve RI awareness and educa-
tion and provide information on vaccine services at
health facilities, which the IRISS intervention aims to
achieve through SMS reminders. Despite the general be-
lief that vaccination was important, the role of

community members’ consistent education cannot be
overemphasized. Indeed, evidence has shown that chil-
dren are more likely to get vaccinated if their parents
understand vaccine-preventable diseases, vaccination
benefits, and the RI schedule [41, 50].
We also found that inadequate funding and other pro-

grammatic issues contributed to the unavailability of
immunization services and low vaccine coverage in the
State. Availability and accessibility of vaccination ser-
vices are key to improving immunization coverage [25,
51]. Therefore, policymakers and program managers
should promote best practices by ensuring the availabil-
ity of funds through basket funding to support outreach
and vaccination sensitization activities and instituting a
strong accountability mechanism that holds all stake-
holders responsible for the poor implementation of RI
programs.
While those interviewed perceived vaccination as im-

portant and beneficial to a child’s wellbeing, some reli-
gious leaders and husbands in the community did not
support vaccination due to religious and personal beliefs.
It was evident that such beliefs could contribute to the
low uptake of vaccination services. Several studies have
shown that sociocultural norms and beliefs exert a
powerful influence on an individuals’ attitude and deci-
sion towards vaccination and how they react to health
promotion messages and interventions [42, 52–56].
Thus, it is pertinent to ensure that religious leaders and
husbands understand and promote the benefits of
immunization, considering their strong influence in
decision-making in Northern Nigeria [57]. Including
men in this formative study was done, in part, to address
their resistance to vaccination and build support for
mothers to vaccinate [58].
This study also revealed two key challenges to deliver-

ing an SMS-based intervention: low literacy levels and
low phone ownership. Given the State’s low literacy
level, it was not surprising that most community mem-
bers cannot read SMS messages. Furthermore, among
participants owning a phone, many did not use SMS
messages as a standard means of communication, and
some attested to not being aware when they received
SMS messages. Regardless of these challenges, partici-
pants generally welcomed the use of SMS messaging
through IRISS to bridge the knowledge gap on RI. Add-
itionally, the willingness of mothers to vaccinate their
children reflected the desire for immunization services.

When discussing the IRISS intervention specifically,
participants believed the IRISS strategy would be suc-
cessful when combined with other message deployment
methods as add-ons to the strategy. For example, send-
ing messages to community gatekeepers such as the
traditional leaders, religious leaders, WDC members,
and community volunteers to disseminate the

Obi-Jeff et al. BMC Health Services Research          (2021) 21:844 Page 13 of 17



information using town announcers and community
gatherings. Most notable was involving community
leaders, who are well-respected in the communities, in
disseminating SMS messages. Their endorsement and
involvement in the intervention would ensure equitable
distribution of the SMS messages even to those without
phones. Community members also envisaged greater
project acceptability and feasibility if both SMS delivery
to the public and through town announcers – who are
under the employ of traditional leaders – were used as
RI message dissemination modes. In essence, using town
announcers would benefit community members who do
not own phones and those who cannot open/read SMS
messages.

Participants were willing to encourage other commu-
nity members to check/read their SMS messages and
seek assistance if they could not, which is an added
benefit for the intervention. This also aligns well with
participants’ preference to receive SMS reminders from
health workers since the SMS messages were health-
related. As trusted community members, health workers
could educate and assist mothers in registering their
newborns for personalized SMS messages based on the
RI schedule.
We believe that introducing the IRISS mHealth inter-

vention in these communities would serve as the needed
impetus to improve RI awareness and knowledge and
engender community capacity building in mobile SMS
usage [59–61]. Additionally, it would strengthen health
workers’ capacity in using mHealth technology [62–64].
Following the message testing results, we modified the
SMS messages to include immunization benefits to
prompt community members.

Modification of IRISS intervention design
Based on these formative study results, we modified the
IRISS intervention design to ensure its successful
implementation.

1. We leveraged existing community institutions/
structures such as community leaders and
gatekeepers to promote IRISS intervention and
health workers to facilitate IRISS registration.

2. We sent targeted IRISS broadcast messages to
select individuals and community gatekeepers such
as the traditional leaders, religious leaders, WDC
members, and community volunteers to
disseminate the messages.

3. We revised IRISS messages to include information
dispelling misconceptions around vaccination and
highlight the health implications of non-
vaccination.

4. We conducted sensitization activities before
deploying IRISS intervention to encourage people to

open and read their text messages and seek
assistance if they cannot read.

5. We encouraged community leaders to disseminate
immunization messages received using town
announcers and at community gatherings.

6. We simplified the registration process and included
a step-by-step guide with examples on registering
into IRISS in all information, education, and com-
munication materials.

7. We advocated for the state policymakers to ensure
adequate funding, implementation of RI activities,
and services availability.

Limitations
Given the study methodology, our analysis was based on
the study participant’s responses, which was limited by
their size. Thus, our findings may not be generalizable to
all populations. Despite these limitations, there were sev-
eral strengths. First, we ensured most participants were
community members in the interviews since they were
the project’s ultimate beneficiaries. We did this to pro-
vide a comprehensive and more grounded approach to
inform the IRISS intervention design and implementa-
tion. Second, since men were the primary decision-
makers in families in Northern Nigeria [65, 66], we en-
sured that a more significant proportion of those inter-
viewed were males to facilitate decision-making to
vaccinate.
Overall, we were able to discover perceptions about

vaccination among other community members as well as
cognitive (relating to the understanding of
immunization), psychosocial (about lack of motivation
to vaccinate), and practical (relating to access to vaccin-
ation) barriers to immunization in the community. We
were also able to identify strategies for designing and
implementing the IRISS intervention to achieve its goal.

Conclusions
Lack of awareness on the importance of immunization
was a consistent reason for incomplete vaccinations in
Kebbi State, Nigeria. SMS reminders have the potential
to bridge the vaccine information and education gap in
community awareness, which could translate to im-
proved uptake of immunization services. Our study find-
ings have provided insight into the IRISS intervention
design, including refinement of SMS messages, sensitiz-
ing community members before implementation, and
SMS messages targeting community leaders. The in-
volvement of community leaders and health workers
would greatly support using an SMS-based intervention.
While there were challenges with low phone ownership
and poor literacy rates, sending the text messages to
community leaders and using existing community struc-
tures to disseminate SMS messages offline can extend
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the intervention’s reach to caregivers who do not own
phones or cannot read/write. Integrating the IRISS inter-
vention with existing leadership community structures
may create the needed awareness to drive RI demand
and uptake.
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