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ABSTRACT

Background: Forgotten immunization appointment is a factor associated with low immunization uptake in Nigeria which could be
addressed by a reminder-based intervention. Thus, there is a need to identify the type of reminder which would be preferred by the recipients
which was the aim of this study conducted in Ilorin, Nigeria.

Materials and Methods: A descriptive, cross-sectional study involving 363 mothers was conducted at two public-based immunization
centers. Responses on willingness to receive text message or call reminders, preferred timing of appointment, and language of
communication, willingness to pay, antenatal, and delivery characteristics were obtained via questionnaires. Data were analyzed with the
Statistical Package for the Social Sciences version 20.0 software (IBM Corporation, Virginia, USA).

Results: Text messages were preferred by 189 (52.1%) mothers and call by 174 (47.9%) mothers. A day prior to the scheduled
appointment was the preferred timing by 322 (88.7%) mothers. The local language was preferred by 133 (76.4%) mothers who wanted
calls, and 154 (81.5%) mothers who preferred text messages wanted English language. Logistic regression identified the odds of mothers
preference for text message compared with calls was eightfold to fivefold among those aged 21–25 and 31–35 years, respectively
compared with those aged <21 years, with each P < 0.005. Willingness to pay at most 50 naira for the reminders increased by eightfold
among those who preferred text messages compared with calls (odds ratio 8.4; 95% confidence interval 2.8–25.1).

Conclusion: Phone-derived reminders are a possible deployable tool for increasing immunization coverage in Nigeria. The optimal timing
for sending reminders is the day preceding the appointment. Call reminders are preferred delivered in the local language, whereas English is
preferred for text messages.
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INTRODUCTION

Immunization remains a key strategic tool utilized in
reducing the morbidity and mortality of vaccine
preventable diseases. In Nigeria, where routine immuni-
zation is provided to children according to the National
Program on Immunization (NPI) schedule, the immunization
coverage for the third dose of diphtheria, pertussis, and
tetanus recorded in 2015 was 54% which is lower than the
expected target of 80%.[1] Untimely receipt of vaccines and
poor attendance at immunization clinics have been
identified as a hindrance to childhood immunization
in Nigeria.[2] Some reasons attributable for the poor
attendance include poor access, inadequate knowledge,
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client dropout, and forgetfulness of immunization
appointments.[2-7] Reminder intervention via mobile
technology may serve as a means of overcoming some
of the aforementioned hindrances of immunization such
as forgetting immunization appointments and thereby
improve the vaccination coverage.

There is an increase in mobile phone usage in Nigeria, with a
total of 148million global system formobile communications
(GSM) subscribers reported by the end of March 2016.[8]

Indeed, the GSM subscribers account for 99% of the mobile
subscribers inNigeria,whereas theothermobile technologies
account for approximately 1% of the mobile subscribers.[8]

Thus, a reminder intervention strategy utilizing the GSM is
likely to be readily accessible by the majority of parents.
Reminders on mobile devices may be in the form of
text messages or phone calls. Text messages are low cost,
available for parents to read in their spare time, and readily
sent out, but not easily utilized for explanations. Phone
calls make explanation and clarifications easier, but may
be a hindrance due to interruptions. To deploy a reminder-
based intervention utilizing mobile devices, there is a
need to identify the type of reminder which would be
readily accessible, acceptable, convenient, and readily
understood by the mother/caregiver as the recipients of
the reminder. Therefore, the study’s aim was to determine
the typeof reminders viamobilephones preferredbymothers
for immunization appointments and sociodemographic
factors associated with preference for phone call or text
message reminders among mothers/caregivers in Ilorin,
Nigeria.

MATERIALS AND METHODS

Study design/setting

This is a descriptive cross-sectional study conducted at the
immunization centers of two public-based hospitals
(General Hospital and Adewole Cottage Hospital) located
in Ilorin West Local Government Area, Ilorin, Kwara State.
The two hospitals are owned and managed by the
state government. The immunization centers provide
vaccinations to infants between Monday and Friday, with
an average of 80 babies per month brought for birth dose
vaccination. Other services offered at the immunization unit
include nutrition and general health education which are all
limited to the centers.

Ilorin, the capital city of Kwara State situated in the North
Central geopolitical zone of Nigeria, has a population of
854,737 according to the 2006 census, and the inhabitants
of Ilorin are mainly of the Yoruba, Fulani, and Nupe tribes,
and the major local dialect is Yoruba.
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Sample size determination: The formula used for estimating
the minimum sample size required for the study was
“n= (z2pq)/d2” with a “p” estimated at 62.6% from a
previous study,[9] and an observed difference of 5% or
more taken as being significant. Therefore, the minimum
sample size calculated was 360. However, 363 mother–baby
pairs were recruited.

Eligibility criteria

Consisted of mother’s bringing their newborn for the birth
dose vaccine, having a telephone contact number (personal
and/or spouse), willingness to receive reminders via
telephone, and consent to participate in the study.

The study was reviewed and approved by the Ethical Board
of the Kwara State Ministry of Health. Informed consent was
obtained from the caregiver after clear explanation about
the study had been given to the individual.

Data collection instrument

This was a semistructured interview-based questionnaire
which was deployed in either English or Yoruba language by
two research assistants, with an average completion time of
4min. The questionnaire was developed by the authors
and had been pretested at another immunization centre
(Children’s Specialist Hospital) prior to deployment for the
study. Every mother–baby pair who presented at the two
centers were asked whether they would want reminders for
the immunization appointments and those who fitted
the eligibility criteria were subsequently enrolled till the
sample size was reached. This was completed over 4 months
(August 15–December 15, 2016). The sociodemographic
details of each mother–infant pair presenting for
vaccination such as gender of child, age of mother,
religion (Christianity/Islam/other), marital status (single/
married/divorced/separated), level of education, and
occupation of the child’s parents was recorded in the
study proforma. The parents’ occupation was grouped
into five groups according to the Oyedeji classification.[10]

Responses on whether mother had antenatal care (ANC),
number of ANC visits and site of ANC, as well as place of
delivery of the baby were sought and recorded. In addition,
the birth order of the infant, number of mother’s
children and history of previous vaccination for a sibling
was noted.

Responses on the type of reminder via mobile phone such as
phone call, text message, both, or other type that the mother
would prefer to receive for the appointment reminders was
sought and recorded. Responses on whether the preferred
language for communicating the reminder would be the
mother’s local language or English were also sought and
e 20 | Issue 1 | January-June 2018 43



Table 1: Some sociodemographic features of the mother–infant
pair

Variable Frequency Percent

Maternal age group (years)
<21 18 5.0
21–25 96 26.4
26–30 145 39.9
31–35 79 21.8
>35 25 6.8

Occupation classification mother
Professional, large business owners (I) 9 2.5
Secondary teachers, medium sized business

owners (II)
41 11.3

Artisan, primary teacher, clerks (III) 197 54.3
Petty traders, laborers (IV) 16 4.4
Student, unemployed, housewives (V) 100 27.5

Maternal education
≤Secondary 110 30.3
Postsecondary 253 69.7

Occupation classification father
Professional, large business owners (I) 62 17.1
Secondary teachers, medium-sized business

owners (II)
109 30.0

Artisan, primary teacher, clerks (III) 167 46.0
Petty traders, laborers (IV) 6 1.7
Student, unemployed (V) 19 5.2

Paternal education level
≤Secondary 77 21.2
Postsecondary 286 78.8

Religion
Islam 262 72.2
Christianity 101 27.8

Number of children (mother)
1 174 47.9
2–3 153 42.1
≥4 36 9.9
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recorded. In addition, responses on the number of
appointments for which the reminder should be given, and
the preferred timing (day) to give the reminder were sought
and recorded. Respondent’s willingness to pay for reminders,
and the amount they were willing to pay for the reminders
were documented. Subsequently, themothers were educated
about the importance of immunization, and informed about
the number and timing of each expected immunization
appointments.

Data analysis

Datawere analyzed using the IBM® Statistical Package for the
Social Sciences version 20.0 (IBM Corporation, Virginia, USA)
2011 software. Continuous variables were expressed asmean
and standard deviation (SD) if normally distributed and as
median (interquartile range) if not normally distributed,
whereas categorical variables were expressed as frequency
and percentage. After the generation of frequency tables and
simple proportions, the chi-square (χ2) was used to identify
significant differences for categorical variables. Variableswith
a P-value <0.10 on bivariate analysis were included in the
multivariate logistic regression model to identify factors
associated with the preference of text messages compared
with phone calls for immunization appointments. Analysis
was not performed for the other options, because these two
options (phone call alone, text alone) were the ones picked by
the mothers. A P-value of <0.05 was considered statistically
significant.

RESULTS

A total of 536 mother–infant pairs presented during the
study period; 10 (1.9%) mother–infant pairs were excluded
due to the lack of ownership/access to a mobile phone,
whereas 526 (98.1%) owned/had access to a phone. Among
the 526 mother–infant pairs with access/ownership of a
phone, 163 (31.0%) mothers did not want reminders,
whereas 363 (69.0%) were willing to have either phone
call or text reminders via mobile phone and were
enrolled in the study. Of the 363 mothers enrolled, 344
(94.8%) mothers had a personal phone, whereas 19 (5.2%)
mothers had access to phones via their spouses.

There were 181 (49.9%) male and 182 (50.1%) female infants.
Eight (2.2%) of the infants had single mothers and 352
(97.8%) infants had married mothers. Majority of the
infants had Muslim parents (262, 72.2%) and 101 (27.8%)
infants had Christian parents. The overall mean (SD) age of
the mothers was 28.14 (4.82) years, with a range between 17
and 45 years. Artisans and primary school teachers were the
predominant occupations of 197 (54.3%) mothers and
167 (46.0%) fathers. Majority (69.7%) of the mothers had
44 Journal of Medicine in the Tropics | Vo
postsecondary level of education, and 268 (73.8%) mothers
had either one or two children as shown in Table 1.

Text messages were the type of reminder preferred by 189
(52.1%) mothers, and phone calls were preferred by 174
(47.9%) mothers, P= 0.431. Neither a combination of phone
call and text message reminders nor other type of reminder
was chosen by the mothers. Table 2 shows a higher
proportion of mothers with postsecondary education
preferred receiving text messages to phone calls,
P= 0.002. A significantly higher proportion of the
mothers aged between 21 and 35 years, preferred text
messages reminders to call reminders, P= 0.037. There
was no significant relationship between mothers’
reminder preference and ANC attendance or place of
delivery, each P > 0.05 as shown in Table 2.

Majority (88.7%) of the mothers preferred to receive the
reminder a day prior to the scheduled appointment, 293
lume 20 | Issue 1 | January-June 2018



Table 2: Association between some sociodemographic features and the type of reminder

Variable Type of reminder P*

Calls; N = 174; Frequency (%) Text; N = 189; Frequency (%)

Gender of child
Male 92 (52.9) 89 (47.1) 0.271
Female 82 (47.1) 100 (52.9)

Religion
Islam 126 (72.4) 136 (72.0) 0.923
Christianity 48 (27.6) 53 (28.0)

Maternal age group (years)
<21 15 (8.6) 3 (1.6) 0.037
21–25 42 (24.1) 54 (28.6)
26–30 66 (37.9) 79 (41.8)
31–35 38 (21.8) 41 (21.7)
>35 13 (7.5) 12 (6.3)

Occupation classification mother
Professional, large business owners (I) 2 (1.1) 7 (3.7) 0.218
Secondary teachers, medium sized business owners (II) 21 (12.1) 20 (10.6)
Artisan, primary teacher, clerks (III) 99 (56.9) 98 (51.9)
Petty traders, laborers (IV) 10 (5.7) 6 (3.2)
Student, unemployed, housewives (V) 42 (24.1) 58 (30.7)

Maternal education
≤Secondary 66 (37.9) 44 (23.3) 0.002
Postsecondary 108 (62.1) 145 (76.7)

Occupation classification father
Professional, large business owners (I) 25 (14.4) 37 (19.6) 0.137
Secondary teachers, medium sized business owners (II) 47 (27.0) 62 (32.8)
Artisan, primary teacher, clerks (III) 88 (50.6) 79 (41.8)
Petty traders, laborers (IV) 5 (2.9) 1 (0.5)
Student, unemployed (V) 9 (5.2) 10 (5.3)

Paternal education level
≤Secondary 44 (25.3) 33 (17.5) 0.068
Postsecondary 130 (74.7) 156 (82.5

Marital status
Single/separated 5 (2.9) 3 (1.6) 0.404
Married 169 (97.1) 186 (98.4)

Number of children (mother)
1 88 (50.6) 86 (45.5) 0.255
2–3 66 (37.9) 87 (46.0)
≥4 20 (2.3) 16 (1.6)

*Chi-square derived P-value.

Ibraheem, et al.: Mothers’ preference of phone-derived reminder for immunization appointment
(80.7%) mothers wanted reminders for all appointments
[Table 3]. A higher proportion of mothers who preferred
phone call reminders wanted the reminder given in their
local language, whereas a higher proportion of mothers who
preferred text messages wanted the reminder in English
language, P≤ 0.001 as shown in Table 3. Respondents who
were willing to pay for the reminders were higher in the text
message group than the phone call group mothers [Table 3].
The median (interquatile range) amount of money mothers’
were willing to pay for the reminders was 50.0 (0.0–1000.0)
naira.

Variables identified with a “P” value <0.05 in Table 2,
Table 3 were entered into a binomial logistic regression
Journal of Medicine in the Tropics | Volum
model which had a goodness-of-fit measure that was
statistically significant (chi-square= 157.267; df= 10 and
P≤ 0.001) with Cox & Snell R2 of 35.2% and a Nagelkerke
R2 of 46.5 whereas the classification plot effect changed
from 52.1 to 81%. Table 4 shows that mothers who wanted
text message had a 17-fold increased odds of preferring
English as the language of the reminder. Mothers who
preferred text messages were eight times more likely to
pay a maximum of 50 naira for the reminders. The odds
of mothers preference for text message compared with
phone call reminders ranged from eightfold to fivefold
among those aged between 21–25 and 31–35 years
when compared with those aged <21 years, with each
P < 0.005.
e 20 | Issue 1 | January-June 2018 45



Table 3: Bivariate analysis of maternal experience, knowledge, attitude to immunization appointment reminders, and the type of
reminder

Variable n (%) Type of reminder P

Calls; N = 174; n (%) Text; N = 189; n (%)

Previous immunization experience
Yes 184 (50.7) 85 (48.9) 99 (52.4) 0.502
No 189 (49.3) 89 (51.1) 90 (47.6)

Knows NPI schedule
Correct 169 (46.6) 80 (46.0) 89 (47.1) 0.832
Wrong 194 (53.4) 94 (54.0) 100 (52.9)

ANC attendance
None 11 (3.0) 3 (1.7) 8 (4.2) 0.164
Yes 352 (97.0) 171 (98.3) 181 (95.8)

Place of delivery
Outside hospital 27 (7.4) 11 (6.3) 16 (8.5) 0.437
In hospital 336 (92.6) 163 (93.7) 173 (91.5)

Preferred language for reminder
English 195 (53.7) 41 (23.6) 154 (81.5) <0.001
Yoruba 168 (46.3) 133 (76.4) 35 (18.5)

Visit of reminder preference
All 293 (80.7) 142 (81.6) 151 (79.9) 0.679
One 70 (19.3) 32 (18.4) 38 (20.1)

Preferred time of reminder
Day before 322 (88.7) 154 (88.5) 168 (88.9) 0.989
Morning of visit 31 (8.5) 15 (8.6) 16 (8.5)
Both 10 (2.8) 5 (2.90 5 (2.6)

Payment feasible
Yes 206 (56.7) 93 (53.4) 113 (59.8)
No 157 (43.3) 81 (46.6) 76 (40.2) 0.223

Amount willing to pay (naira)
1.00≤50.00 33 (9.1) 7 (4.0) 26 (13.8) 0.006
51.00–100.00 135 (37.2) 71 (40.8) 64 (33.9)
>100.00 38 (10.5) 15 (8.6) 23 (12.1)
0.00 157 (43.3) 81 (46.6) 76 (40.2)

*Chi-square derived P-value.
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DISCUSSION

A higher proportion of mothers in the current study
preferred text messages which is similar to some earlier
findings reported in the United States,[11-13] but differs from
the findings reported in Nigeria that identified phone calls
as the major preference.[9,14,15] The findings of text message
as the more preferred type of reminder may be due to its low
cost, fast delivery, and reduced interference with daily
activities. In addition, text messages are likely to be
accessible at a later time for mothers who are unable to
read the message initially, but phone calls need to be
received and a mother who is busy at the time of the call
misses the call. On the other hand, phone calls enable better
interaction between the healthcare provider and the person
receiving the call, such that explanations or clarifications
may be sought from the healthcare provider.[16] Phone calls
have been shown to be more expensive than short message
service (SMS) in health-based interventions,[17] and may be a
cause of interruptions during mother’s various activities.
46 Journal of Medicine in the Tropics | Vo
The language for the reminders was a major factor
influencing the type of reminder in the current study as
evident from the fact that mothers who wanted text
message had a 17-fold increased the odd of preferring
English as the reminder language. The current study
findings of English language as the preferred language for
text messages is similar to the report of Balogun et al.[14] It is
noteworthy that 44% of the mothers preferred the reminder
to be provided in Yoruba, the predominant language spoken
in the study locale, and these accounted for a higher
proportion of those who preferred phone calls. In
Nigeria, the official language is English but several other
languages exist, though Yoruba, Hausa, and Igbo are the
three major languages, in the different geographical zones
of the country.[18] Reminders provided need to be concise,
and delivered in a language easily understood in view
of the diverse language and ethnic groups in the country.
Thus, strategies involving the incorporation of reminders to
improve vaccination uptake should take into consideration
the type of reminder to be utilized and the diverse
lume 20 | Issue 1 | January-June 2018



Table 4: Logistic regression analysis of the determinants of
preferred type of mobile phone reminder (text versus phone
calls) for immunization appointments

Variable* B P OR (95%CI)

Preferred language of
reminder
English 2.886 0.000 17.975 (10.015–32.040)
Yoruba†

Maternal age group (years)
>35 1.485 0.085 4.432 (0.813–23.960)
31–35 1.605 0.037 5.011 (1.101–22.808)
26–30 1.694 0.023 5.480 (1.267–23.698)
21–25 2.100 0.006 8.205 (1.819–36.995)
<21†

Maternal educational level
Postsecondary −0.093 0.782 0.911 (0.472–1.661)
≤Secondary†

Paternal educational level
Postsecondary 0.059 0.871 1.061 (0.509–2.168)
≤Secondary†

Payable amount (naira)
≤50 2.123 0.000 8.360 (2.787–25.076)
51–100 −0.152 0.616 0.859 (0.474–1.556)
>100 0.023 0.961 0.978 (0.389–2.454)
None†

B= estimated logistic coefficient, OR= odds ratio, 95%CI= 95% confidence interval.
*Compares text messages against phone call. †Reference category.
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languages spoken in Nigeria. In addition, mothers have to be
literate to be able to access the text message and this is
supported by the preference of a higher proportion of
mothers with postsecondary education to receiving text
messages compared to phone calls in the current study.
Although it was not a significant finding in the regression
model of the current study, other authors had reported a
preference for text messages among mothers with
postsecondary education.[9,14,15] This highlights the need
for emphasis on female education.

Almost 57% of the mothers in the current study were willing
to provide personal payment for the reminders, which is
slightly higher than the 53 and 42.8% reported in Lagos
and Ibadan, respectively.[14,15] This current study finding
of mothers’ willingness to pay may demonstrate the
importance placed on the immunization of children by
the parent. On the average, SMSs cost about 4 naira per
page and at a rate of 4 naira per SMS reminder for each
appointment, the cost implication for the five scheduled
immunization visits is approximately 20 naira. This amount
is easily affordable without putting a strain on the
household purse as demonstrated by the fact that
mothers who preferred text messages had an increased
eightfold odd of opting to pay ≤50 naira for the
reminders. The fact that the majority of the mothers
willing to pay are opting for <50 naira has important
Journal of Medicine in the Tropics | Volum
implication and should be taken into consideration by
the government and public health program planners in
utilizing reminders as an intervention strategy for
improving vaccination uptake.Mothers in the age group
of 21–35 years were likely to prefer text messages to
phone calls in the current study and the findings that
women of this age bracket preferred text messages is
similar to the report of Balogun et al. in Lagos.[14]

However, it is in contrast to the findings of Sadoh and
Okungbowa[9] and Brown et al.[15] who reported no
association between maternal age and the preferred type
of reminder. This age bracket is the optimal age of child
bearing among women,[19] and the increased disposition of
these mothers to SMS may be attributable to an open mind
and willingness on the part of the mothers to embrace
methods that would promote a healthful life for their
children. A study in Bangladesh had identified mothers in
this age group as more likely to complete immunization for
their children due to these mothers being more
knowledgeable about modern health care services.[20]

CONCLUSION

Textmessageswerepreferred tophonecalls for the reminders
on immunization appointment by a majority of mothers,
whereas the optimal timing for sending reminders was the
day preceding the scheduled appointment. Call reminders are
preferred delivered in the local language, whereas English is
preferred for text messages. The mothers who wanted SMS
reminders were likely to be aged between 21 and 35 years,
preferredEnglish as theutilized languageof the reminder, and
were willing to pay a maximum of 50 naira for the reminders.
Phone-derived reminders should be considered as a
deployable tool for increasing childhood immunization
coverage in Nigeria. Despite the findings of the study
which reflects the likely norm in urban settings, the
limitation of the study is that it was hospital-based and
conducted in the urban community where the use of
telecommunication devices is common. Thus, there is the
need for a community-based study, especially in the rural
community, to reflect the picture in that setting.
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