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Abstract
Background: Immunization has remained the most cost effective

strategy of reducing global childhood deaths and disabilities. The
diseases and illnesses targeted by the process of vaccination to
achieving immunization are termed Vaccine Preventable Diseases
(VPD). Vaccine preventable diseases constitute a major burden to
under-five morbidity and mortality in developing countries like
Nigeria.This key strategy is being hindered by factors such as forget-
fulness and accessibility challenges among others. This study seeks
to evaluate the place of using remindersin the form ofShort Message
Services (SMS) and or phone calls in improving health seeking
behavior through immunization.

Materials and Methods: A questionnaire based cross sectional-
studies was carried out between 1st of July to the 31st of December
2019 on the Children Medical Wards of the DalhatuAraf Specialist
Hospital. The role of SMS and preference of care-givers between
SMS and phone calls on immunization activities was determined.
Data analyses were done using the Statistical Package for Social
Sciences (SPSS) version 20.

Results: The mean age of mothers in this study is 27.58±5.82
years, as most mothers (58.5%) were aged between 21-30 years.
Almost all of the responders in this study were married except two
(one single mother and a widow respectively). More than 90% had
a phone. In spite of this, one fifth of the mothers agreed to have
missed immunization at some point. Most (82.2%) of the responders
believed using SMS as a reminder will reduce the rate of missed
immunization. Loss of immunization cards and forgetfulness were
the leading reasons for missed immunization in this study.

Conclusions: Most mothers in the present study believed SMS
will reduce the rate of missed immunization and preferred it to
phone calls.

Introduction
Immunization has remained the most cost effective strategy of

reducing global childhood deaths and disabilities.1 Vaccine pre-
ventable diseases constitute a major burden to under five morbidity
and mortality in developing countries like Nigeria.2,3 Most of these
diseases are no longer of public health importance as a result of
immunization activities.4 This key strategy is being hindered by
factors such as forgetfulness, acceptability and accessibility chal-
lenges among others.5 Tackling forgetfulness can be done through
sending immunization reminders in the form of Short Message
Services (SMS) and or making phone calls.6 Reminders for immu-
nization has been shown to improve health seeking behavior con-
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cerning routine and even supplementary immunization activities.7
Kazi et al.8 in Karachi Pakistan had reported that SMS is effective
and efficient in ensuring on time immunization. The use of mobile
phone has increased among Nigerian women considerably in the
last few years due to reduce cost of phones, reduce charges by the
telecommunication service operators and improved awareness as
well as purchasing power.9 Ekhaguere and colleagues10 in a ran-
domized study in Ondo State, reported a significant improvement
in immunization completion rate and timeliness among those that
received either phone call or SMS compared with the controls. A
study in South Western Nigeria by Adebayo and her colleagues11

on the reasons for delayed on incomplete immunization ranges
from too busy schedule, postponement and lack of motivation by
the mother, all of which can be addressed with either SMS or
phone call. There is paucity of data in Northern Nigeria on the role
of this important tool (SMS) in assessing it impact on the most cost
effective health intervention (immunization). This study therefore
set out to find out the role of SMS on immunization and to deter-
mine mothers’ preference between SMS and phone call as
reminders for immunization. 

Rationale for the study
The few earlier studies cited were either outside Nigeria or

completely in the Southern part of the country. We therefore con-
ducted this study among parents/caregivers of children admitted
and recovering from various ailments at the Children medical ward
of a tertiary health facility in North Central Nigeria to determine
the effect of SMS on immunization. This will provide basic infor-
mation that will guide policy makers on planning for both the rou-
tine and supplementary immunization activities, influence health
care workers in the field of immunization. It will also address the
knowledge gap. The study will answer the following research
questions:i) What is the role of SMS on routine/supplementary
immunization? ii) What is the preference of caregivers between
SMS and phone call?

Aim and objectives
Aim

To determine the role of SMS on immunization activities

Specific objectives
i) To determine the role of SMS on immunization activities; ii) To

evaluate the preference of caregivers between SMS and phone call.

Materials and Methods
Study design

This was a questionnaire based cross-sectional study.

Study site
The study was conducted at the Children Medical Ward of

DalhatuAraf Specialist Hospital (DASH) Lafia in Nasarawa State.
Nasarawa State has boundaries with the FCT Abuja in the

West, Kaduna State in the North, Plateau and Taraba States in the
East, Benue and Kogi States in the South. It has a landmass of
27,117km2 (10,470 m2). Its total population according to the 2006
National Population Census was 1,869,377. Nasarawa State’s
mainstay of economy is Agriculture and has some mineral
resources such as Salt, it is known as the State of solid minerals.
The State has diverse ethnicity with some of the major tribes being
Alago, Eggon, Mada, Kanuri, Hausa-Fulani, Koro (Migili),
Gwandara, Afo, Ebira etc. 

Study population
The study was done among all mothers and caregivers of chil-

dren on admission and recuperating from various ailments at the
Children Medical Ward in DASH Lafia Nasarawa State Nigeria
from 1st July 2019 to the 31December 2019.

Sample size
All the mothers and caregivers of children on admission were

approached for participation. 

Sampling technique
A convenience sampling technique was used.

Procedure for recruitment
Parents/caregivers of children admitted within the study period

were approached for participation. Detailed information about the
study, its benefit, risk factors and its confidentiality were
explained. They were also told that participation for the study is
voluntary and they can withdraw anytime they feel like doing so,
non participation won’t affect the care for the child, and all infor-
mation will be treated with utmost confidentiality. A written
informed consent was obtained before enrolment. Those enrolled
have questionnaire administered by the researchers or the trained
research assistants.

Ethical consideration
Ethics approval was obtained from the Hospital Research

Ethics Committee of the Dalhatu Araf Specialist Hospital
LafiaNasarawa State.

Data analysis
The data was coded and enter into an excel spreadsheet before

transferring to a Statistical Package for Social Sciences (SPSS)
version 20. Categorical variables were presented using frequency
and percentages. Association between two categorical variables
was determined using chi square. Results were arranged in tables
and chart. The p value was considered significant at p<0.05. 

Results
Demographic factors of the study population 

A total of a hundred and thirty five mothers were enrolled in
this study. The mean age of mothers was 27.58±5.82 years, as most
mothers (58.5%) were aged between 21-30 years. Almost all the
responders were married except two (one single mother and a
widow respectively).About three quarters of the married respon-
ders were of the monogamous family (Table 1).
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Table 1. Demographic factors of the study population.   

Variables                                Frequencies               Percentages 

Mothers age range (years)                                                                          
      15-20                                                           18                                          13.3
      21-30                                                           79                                          58.5
      31-40                                                          36                                          26.7
      41-50                                                           2                                            1.5
Marital status                                                                                                  
      Married                                                    133                                         98.4
      Single                                                          1                                            0.8
      Widow                                                         1                                            0.8
Marriage type                                                                                                  
      Monogamous                                          105                                         77.8
      Polygamous                                              30                                          22.2
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Distribution of ethnic groups and family size 
The major ethnic groups based on this study population are

Hausa,Eggon, Alago, Fulani and Kambari respectively. Most
mothers have two or less children (Table 2).

Effects of having formal education and a mobile device
on the rate of reduction and the rate of missed immu-
nization

Less than one sixth of the study population had no formal edu-
cation, while more than 90% had a phone. Possession of a mobile
phone as well as the care-givers having a formal education are sta-
tistically significant reduction in the rate of missed immunization.
However, having formal education does not have a significant
effect on the rate of missed immunization. Most (82.2%) of the
responders believed using SMS as a reminder will reduce the rate
of missed immunization although this was not statistically signifi-
cant (p=0.085) Table 3.

Missed immunization: prevalence and contributing factors
The prevalence of missed immunization is 17.8% and it is as a

result of caregivers forgetfulness, unavailability of caregivers and
misplaced immunization card in 18.5%, 14.8% and 29.6% of
respondents respectively (Table 4).

Most of the respondents (n=111, 82.2%) preferred SMS as a
form of reminder, 21(15.6%) preferred phone call alone while the
remaining three (2.2%) the combination of both SMS and phone
call (Figure 1). 

Discussion
Immunization is perhaps the most cost effective intervention

strategy to curtail the burden of most childhood infectious dis-
eases.1 The prevalence of missed immunization in this study is
17.8% and is consistent with other hospital based point prevalence
studies.12,13 This may however, not be a true reflection of status of
immunization in the entire population. Indeed, a secondary data

analysis of the Nigeria Demographic and Health Survey involving
about six thousand children aged 12-23 months, nested in about
900 communities across the 36 states revealed that 76.3% of the
population have not been completely immunized.14 This brings to
the fore the burden of missed opportunity for immunization and
the need for a pragmatic action to stem its tide.

The protective efficacy is however hinged on the completion
of the scheduled vaccination and this could be affected by care-
givers’ forgetfulness. In this study about 30% and 20% of the par-
ticipants cited loss of immunization card and forgetfulness respec-

                             Article

Table 2. Distribution of ethnic groups and family size.   

Variables                              Frequencies                 Percentages 

Ethnicity                                                                                                         
      Hausa                                                      28                                            20.7
      Eggon                                                       17                                            12.6
      Alago                                                        17                                            12.6
      Fulani                                                      12                                             8.9
      Kambari                                                   12                                             8.9
      Yoruba                                                      5                                              3.7
      Igbo                                                           5                                              3.7
      Koro                                                          5                                              3.7
      Mada                                                         4                                              3.0
      Gwandara                                                 3                                              2.2
      Nupe                                                         2                                              1.5
      Afo                                                             2                                              1.5
      Others                                                    23                                            17.0
Number of children                                                                                       
      1-2                                                             75                                            55.6
      3-4                                                             39                                            28.9
      ≥5                                                             21                                            15.5

Table 3. Effects of having formal education and a mobile device
on the rate of reduction and the rate of missed immunization.

Variables Missed immunization      
                                  Yes n (%)      No n (%)         c²       p-value

Have formal education?                                                                                     
     Yes                                   21 (17.9)            96 (82.1)            8.830          0.039
     No                                     3 (16.7)             15 (83.3)                                   
Have mobile device                                                                                            
     Yes                                   20 (16.1)           104 (83.9)           33.60          0.001
     No                                     4 (36.4)              7 (63.6)                                    

Table 4. Contributors to missing immunization.

Variables                                      Frequencies          Percentages  

Missed immunization (N=135)                            
       Yes                                                                    24                                    17.8
       No                                                                     111                                   82.2
Reasons                                                                                                             
       Loss of immunization card                          40                                    29.6
       Forgot immunization day                              25                                    18.5
       Travelled                                                          20                                    14.8
       Unpleasant experience                                10                                     7.4
       Conflict                                                             5                                      3.7
       Vaccine stock out                                            5                                      3.7
       Father’s refusal                                               5                                      3.7
       Child was sick                                                  5                                      3.7
       Mother’s ill health                                          5                                      3.7
       Lack of transport fare                                   4                                      3.0
       Others                                                              11                                     8.2Figure 1. Reminder preference of respondents.
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tively as the reason for missing immunization clinic visits and this
is consistent with the earlier reports, suggesting that it is a major
problem.15 Forgetfulness is human but there is a strong evidence
that simple reminders about timing of appointments are effective at
helping forgetful clients keep their appointments.15,16

Consistently, over eighty percent of this study population
believed that SMS is a viable and effective tool to strengthening
immunization by reducing the rate of missed immunization. This is
comparable to the 84% reported by Ekhaguere et al.10 in Ondo
State in a randomized study. The similarity in socio-demographic
characteristics of the recruited subjects may have been responsible
for the observed similarity.

According to Oladepo and colleagues however, 90.5% of their
respondents were affirmative of the impact of mobile phone as
reminder on the completion of immunization and reducing missed
immunization.9 This relatively higher rate may be attributed to a
larger sample size of heterogenous respondents drawn from immu-
nization clinics across the six geopolitical zones of Nigeria and the
use of focused group discussion for data collection.

Only 15.6% of caregivers in the present study preferred phone
call only while majority preferred SMS as a reminder for immu-
nization. This is perhaps because phone calls might be missed but
an SMS would remain on the phone for reference and could
improve the effectiveness of the reminder. In contrast, a study by
Ibraheem et al.1 in Ilorin, found close to 50% of their respondents
preferring phone calls alone. Breach of their confidentiality and the
concerns over possibility of receiving multiple messages over time
as been cited as draw back to the use of SMS reminders and may
have been responsible for the phone call preference in their study.16

A significant proportion of the responders with formal education
had immunization as at when due similar to the report from Ilorin.1

It is therefore imperative that mobile phone based reminder
programs should take into consideration the preference of end
users in the planning and execution of such interventions.
Furthermore, possessing a mobile phone was associated with a sig-
nificantly lower rate of missed immunization underscoring the
huge potential of mobile phone in health care service delivery. This
is very important as majority (>90%) of respondents in this study
had mobile devices and this would be pivotal to planning interven-
tion programs geared towards improving childhood immunization
and other child health programs.

Conclusions
Most of the caregivers wanted to be reminded about their chil-

dren immunization as they mostly posited that a reminder via their
mobile devices will reduce the rate of missed immunization.
Additionally, having formal education as well as a mobile phone
were associated with a significantly lower rate of missed immu-
nization and this would be critical to planning intervention pro-
grams geared towards improving childhood immunization.
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