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Background. The timely completion of the childhood immunisation schedule for children under the age of 1 year by caregivers is key to
reducing the high morbidity and mortality of vaccine-preventable diseases among infants globally.

Objective. To determine the ownership of mobile phones among caregivers of children under the age of 1 year, their knowledge about immunisation
service delivery and willingness to receive childhood immunisation schedule reminder messages in Ondo State, south-western Nigeria.

Method. A descriptive cross-sectional study using semi-structured interviewer-administered questionnaires was conducted with 615
caregivers of infants, who brought their children to clinics conducting immunisation in 24 health facilities in rural, semi-urban and urban
settlements in Ondo State in December 2014.

Results. The mean (standard deviation, SD) age of respondents was 28.49 (6.01) years, 76.7% were Yoruba, 91.4% were married and living
with their spouses and 4.2% were single. Mobile phone ownership was 74.5% among rural-based respondents, and 95.8% among urban-
based. Forty-six percent of the respondents had good knowledge of immunisation, vaccine-preventable diseases and vaccination schedules,
while 27.5% had poor knowledge. The majority of the respondents (99.7%) were willing to receive childhood immunisation reminder
messages on their mobile phones. About 50% of the respondents preferred to receive reminder messages at any time, rather than specific
times. The most preferred language for reminders was English (54.5%). Residing in an urban area and having post-secondary education
were predictors of mobile phone ownership.

Conclusion. The high mobile phone ownership level, and the willingness of caregivers of infants in this study area to receive immunisation
schedule reminder messages, is encouraging, and should be optimised to improve routine immunisation uptake. However, caregivers
of infants in rural areas need to be provided with mobile phone support, and trained in their usage in order to benefit from such an

intervention in childhood immunisation.
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Immunisation remains the most cost-effective and important public
health strategy for disease prevention." Vaccine-preventable diseases
(VPDs) such as tuberculosis, poliomyelitis, diphtheria, tetanus,
Haemophilus influenzae type B and measles are the main causes of
morbidity and mortality in children, especially in developing countries
such as Nigeria.” Recently, Nigeria has been reported to have the
second highest under-5 mortality rate in the world, with about 2 300
deaths of children under the age of 5 recorded daily.”’ The World
Health Organization stated in 2012 that the estimated number of all
deaths of children under 5 years old from VPDs was 1.49 million in
2008.°'1t is recognised that timely vaccination, particularly within the
first 6 months of life, is extremely important in reducing the burden
of VPDs.”! As Nigeria continues to make efforts to increase the
routine immunisation (RI) coverage, great variation in the amount of
progress still exists, not only between states, but even within states,
local government areas (LGAs) and wards.”” Two main issues have
been identified as associated with poor RI service delivery: access,
which is illustrated by antigen coverage, and utilisation, which is
seen in the immunisation dropout rate.'”® In south-western Nigeria,
where Ondo State is located, the issues of access to immunisation
services have been addressed by strengthening the cultural belief of
the people that immunisation, which is called ajesara in the local
dialect, is highly protective against diseases. However, the issue of
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immunisation utilisation remains a major hurdle to be addressed,
as shown from the high dropout rate.”'” Presently in Nigeria,
immunisation programmes involve the use of the child health card
as a tool for reminding caregivers of children of the dates of their
next immunisation visit.”'" This has been reported to have several
drawbacks, including the card being misplaced, or destroyed by
unattended children and rodents. As a result of these drawbacks
in the use of child health cards as a reminder tool for caregivers of
children eligible for immunisation, vaccines have not been properly
disseminated among children.®"

Mobile phone technology may have great potential to address some
basic issues and challenges related to under- or partial immunisation
of children in Nigeria, thereby improving the completion rate of
children’s immunisation schedules."*"*' It could achieve this through
providing an avenue for parents to be reminded days prior to their
children’s next immunisation appointment by phone calls or SMS
reminders, which could motivate them to take their children to the
planned RI session."”"” Against this background, before any direct
technological intervention is applied, there is a need to determine
the feasibility of using this technological intervention to solve this
problem, by identifying the proportion of ownership of mobile
phones among caregivers, and the willingness to receive childhood
immunisation schedule reminder messages among mothers of
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infants attending immunisation clinics.”"" Therefore, this study was
conducted to determine mobile phone ownership among caregivers
of children under the age of 1 year attending clinics conducting
RI in Ondo State, and their knowledge of immunisation service
delivery and willingness to receive immunisation schedule reminder
messages.

Methods
Description of the study area
Ondo State is located in the south-western region of Nigeria, and
covers a land area of 14 793 km’, and has its administrative capital
at Akure."” The total population for Ondo State that was projected
from the 2006 National Census is 4 358 987, while the population of
children under the age of 1 year is 174 359. This is estimated based
on the state’s population making up 4% of the total population. The
early settlers of Ondo State were the Yoruba people. The main ethnic
groups in Ondo State are the Yoruba and Ijaw people. Ondo State
inhabitants are mostly Christians, although a sizeable number of
Muslims can be found in some parts of the state. Ondo State is made
up of predominantly tropical rainforest, with some areas of forest
savannah to its north, and forest and mangrove swamps in the south
of the state. There are eighteen LGAs, grouped into three senatorial
districts (Ondo Central, Ondo North and Ondo South) in the state.
The state, at the time of this study, had 554 health facilities offering
RI, with trained and qualified healthcare workers conducting
monthly planned RI activities. The immunisation unit of the state
is responsible for ensuring that all children aged 0 - 11 months in
the state are immunised against all childhood preventable diseases
(tuberculosis, poliomyelitis, diphtheria, whooping cough (pertussis),
hepatitis B, Haemophilus influenzae type B, tetanus, pneumonia,
measles and yellow fever. The mobile networks in the state are MTN,
Airtel, Glo Mobile, Etisalat, Visafone and Multilinks Telkom.

Data collection

This descriptive cross-sectional study was conducted in 24 public
health facilities (in rural, semi urban and urban settlements), selected
randomly by balloting from a list of health facilities in three LGAs
in the three senatorial districts in Ondo State, Nigeria. Sample size
was calculated for two outcome variables, which were ownership of
mobile phones and willingness to receive immunisation reminder
messages. Sample size was estimated using the standard formula for
descriptive studies,">'”’ assuming a proportion of 0.77 of mothers
willing to receive reminder messages. A sample size of 559 was
obtained. The sample size was increased to 615 to make up for non-
responses. All mothers of infants bringing their children to the 24
clinics conducting RI were enrolled consecutively until the sample
size was attained. The inclusion criterion for the interview was
being a mother of a child aged 0 - 11 months. Mothers who had a
disability that precluded participation (e.g. cognitive impairment)
were excluded from the study. At each site, data were collected from
mothers by means of semi-structured interviewer-administered
questionnaires, by the principal investigators and trained research
assistants. During the interviews, mothers were asked for their
demographic information, educational level, knowledge about
immunisation, VPDs and vaccination schedules, sources of
information about immunisation, ownership and use of mobile
phones, willingness to receive immunisation reminder messages on
their mobile phones and preferred languages and time for reminder
messages.

Data management and statistical analysis

Data were analysed using SPSS version 20.0 (IBM Corp., USA).
Knowledge on immunisation, VPDs and vaccination schedules was
measured using 11 knowledge-based questions in the questionnaire.
All appropriate responses were coded as 1, and wrong responses
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as 0. The total attainable score was 11 points. Percentage scores of
<50%, 50 - 69% or =70% were categorised as poor, average and good
knowledge, respectively. Descriptive statistics such as frequency
counts, percentages, mean and SD were used. Proportions were
reported for categorical variables, while mean and SD were reported
for quantitative variables. The outcome variables of the study were
ownership of mobile phones by mothers, and willingness to accept
the mobile phone intervention for immunisation reminders, while
the explanatory variables were sociodemographic characteristics,
age of mothers in years, urban or rural location, level of education,
ethnicity, mothers’ occupation and husbands’ occupation. Bivariate
analysis using y’ statistical tests and a logistic regression model were
performed, with p values of <0.05 considered significant.

Ethical approval (ref. no. AD. 4693/194) was obtained from the
Research Ethical Review Committee, Ministry of Health, Ondo
State. Written informed consent was obtained from all participating
mothers prior to administering the questionnaire, after the provision
of adequate, clear and complete information about the study.

Results

A total of 615 questionnaires were valid for analysis. The age of
the respondents ranged from 13 - 56 years, with a mean (SD) age
of 28.5 (6.01) years. The majority of the participants (91.4%) were
married and living with their spouse, and 80.8% had at least a
secondary school education. About 50.1% resided in urban areas
(Table 1). Forty-six percent of the respondents had good knowledge

Table 1. Sociodemographic characteristics of respondents
(N=615)

Variable n (%)
Marital status of mothers
Married and living with spouse 562 (91.4)
Married but not living with spouse 27 (4.4)
Single 26 (4.2)
Area of residence
Urban 308 (50.1)
Rural 263 (42.8)
Semi-urban 44 (7.2)
Mother’s occupation
Trading 295 (48.0)
Unemployed 108 (17.6)
Private firm/NGO 88 (14.3)
Civil servant/professional 68 (11.1)
Housewife 56 (9.1)
Husband’s occupation
Trading 169 (27.5)
Private firm/NGO 165 (26.8)
Civil servant/professional 132 (21.5)
Farming 89 (14.5)
Unemployed 60 (9.8)
Ethnicity
Yoruba 472 (76.7)
Igbo 63 (10.2)
Hausa 9 (1.5)
Other tribes 71 (11.6)
Educational level of mothers
Below secondary 118 (19.2)
Secondary 326 (53.0)
Tertiary 171 (27.8)

NGO = non-governmental organisation.
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of immunisation, vaccine-preventable diseases and vaccination
schedules, while 27.5% had poor knowledge (Table 2). The majority
(86.0%) of the respondents owned a mobile phone, while 84.9% had
registered phone numbers (Table 3).

Almost all the caregivers (99.8%) responded that immunisation
was beneficial to their children, although few (13.2%) knew the
correct number of vaccines their children should take before the age
of 12 months (Table 4). Over 61% of the respondents reported having
heard about immunisation through health workers, while only 7%
had heard about it through the internet (Fig. 1).

The majority of the participants were willing to receive reminder
messages, with 71.7% preferring either a phone call or SMS,
compared with 28.3% preferring both phone call and SMS. More

Table 2. Composite knowledge score of immunisation, VPDs
and immunisation schedules among respondents (N=615)

Rating Frequency, n (%)
Good 285 (46.3)
Poor 169 (27.5)
Average 161 (26.2)

VPDs = vaccine-preventable diseases.

Table 3. Ownershigl:)f mobile phones and attitude towards

reminders for childhood immunisation appointments (N=615)
Variable n (%)
Owns mobile phone

Yes 529 (86.0)

No 86 (14.0)
Registered phone number

Yes 522 (84.9)

No 93 (15.1)
Willing to receive childhood immunisation
reminder

Yes 613 (99.7)

No 2(0.3)
Preferred means of receiving reminder

Phone call 240 (39.0)

SMS 201(32.7)

Both 174 (28.3)
Preferred time to receive phone call

Any time 310 (50.4)

Morning (08h00 - before 12h00) 147 (23.9)

Evening (16h00 - before 20h00) 83 (13.5)

Afternoon (12h00 - before 16h00) 55 (8.9)
Preferred time to receive SMS

Any time 295 (48.0)

Morning (08h00 - before 12h00) 127 (20.7)

Evening (16h00 - before 20h00) 89 (14.5)

Afternoon (12h00 - before 16h00) 49 (8.0)
Preferred language to receive reminder

English 335 (54.5)

Yoruba 265 (43.1)

Other 13 (2.1)
Preferred day/week to receive reminder

Day before appointment 392 (63.7)

Day of appointment 120 (19.5)

Week before appointment 88 (14.3)

Any day/week 6 (1.0)
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than half of the participants (54.5%) would prefer messages to be sent
in the English language, compared with 43.1% who would prefer the
Yoruba language (Table 3).

Bivariate analysis showed that there were statistically significant
associations between area of residence, level of education and
ownership of a mobile phone (Table 5).

Table 6 shows the predictors of ownership of mobile phones.
Respondents with a post-secondary education were 10 times more
likely to own a mobile phone (odds ratio (OR) 10.40; 95% confidence
interval (CI) 3.27 - 11.64) than those with below-secondary education
only, while those who resided in urban areas were 5 times (OR 5.06,
95% CI 2.50 - 10.26) more likely to own a mobile phone than rural
residents.

Discussion

The high proportion of respondents who owned a mobile phone
in the study is very encouraging, and is comparable to a study
conducted in Lagos, Nigeria, where 99% of respondents owned a
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Fig. 1. Respondents’ source of information on child immunisation.

Table 4. Correct responses on immunisation, VPDs and
vaccination schedules (N=615)

Variable n (%)*
Immunisation is beneficial 614 (99.8)
Measles causes fever and skin rash 539 (87.6)
Tuberculosis causes cough 520 (84.6)
Yellow fever causes jaundice and liver damage 493 (80.2)
Poliomyelitis causes permanent paralysis 470 (76.4)
Caregivers mentioned one of the vaccines to be 470 (76.4)
taken

When a child should receive pentavalent vaccine 294 (47.8)
Doses of pentavalent a child should receive 266 (43.3)
before age of 12 months

Doses of OPV that a child should receive before 255 (41.5)
age of 12 months

When a child should receive OPV 245 (39.8)
Number of vaccines a child should have before 81 (13.2)

age of 12 months

VPDs = vaccine-preventable diseases; OPV = oral polio vaccine.
*Multiple responses per respondent.
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Table 5. Relationship between sociodemographic characteristics and mobile phone ownership (N=615)

Owns mobile phone

Yes, n (%) No, n (%) Total, n X df p-value
Residence
Rural 196 (74.5) 67 (25.5) 263 53.29 2 0.0001*
Urban 295 (95.8) 13 (4.2) 308
Semi-urban 38 (86.4) 6 (13.6) 44
Mother’s occupation
Housewife 48 (85.7) 8 (14.3) 56 6.63 4 0.157
Civil servant/professional 65 (95.6) 3 (4.4) 68
Trading 249 (84.4) 46 (15.6) 295
Unemployed 90 (83.3) 18 (16.7) 108
Private firm/NGO 77 (87.5) 11 (12.5) 88
Husband’s occupation
Unemployed 57 (95.0) 3 (5.0) 60 73.24 4 0.0001*
Civil servant/professional 122 (92.4) 10 (7.6) 132
Private firm/NGO 146 (88.5) 19 (11.5) 165
Farming 51 (57.3) 38 (42.7) 89
Trading 153 (90.5) 16 (9.5) 169
Mother’s education
Below secondary 65 (55.1) 53 (44.9) 118 118.27 2 0.0001*
Secondary 299 (91.7) 27 (8.3) 326
Tertiary 165 (96.5) 6 (3.5) 171
Mother’s age (years)
13-29 291 (85.8) 48 (14.2) 339 0.02 2 0.889
30 and above 238 (86.2) 38 (13.8) 276

NGO = non-governmental organisation.
*Statistically significant at p-value <0.05.

mobile phone."” The proportion of mobile phone ownership in this
study was probably not as high as that reported in Lagos, Nigeria,
because that study was conducted in an urban setting, while this
study was conducted in rural, semi-urban and urban settings.
Almost all respondents (99.8%) mentioned that immunisation was
beneficial to their children."” This is consistent with results of a study
conducted in Sabongidda-Ora, northern Nigeria, on determinants of
vaccination coverage in rural Nigeria, which reported that almost all
mothers (99.1%) felt that immunisation was beneficial to their children.
The majority of the respondents in this study reported that the source
of their information on immunisation was health workers."” This
finding is similar to that of a study conducted on the uptake
and behavioural and attitudinal determination of immunisation of
hepatitis B among infants in a province outside of the Vancouver-
Richmond health region, which showed that immunisation was
significantly associated with recommendations from healthcare
professionals. This finding also suggests a unique opportunity to
positively influence the attitude of caregivers towards immunisation
uptake through healthcare workers, as caregivers consider them the
most important source of information on immunisation.”” Health
personnel should be mindful of this, because caregivers commonly
comply with the information they receive at health facilities. Only
7.0% of respondents had heard about immunisation via the internet,
suggesting that access to this technology is limited, which may be
a result of the fact that many of the respondents are not computer
literate.” This is in contrast to the findings of a study on the digital
divide, titled ‘Variation in internet and cellular phone use among
women attending an urban sexually transmitted infections clinic,
carried out in Baltimore, USA, where the prevalence of internet use
was higher than expected, and significantly associated with higher
educational attainment. This is understandable, as it was conducted
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in a developed country. In a lower-middle-income country such
as Nigeria, the use of the internet varies, and is related to location.
In this study we included women from rural, semi-urban and
urban communities, and the state itself is an indigenous one, with
information technology not as developed as in the metropolitan
cities. The findings in this study also showed that knowledge
increased with level of education.” This finding is similar to that of
a study on mothers’ knowledge, perception and practice of childhood
immunisation in Enugu, Nigeria, which found that up to 90% of
mothers in the study had at least a secondary education, which
influenced their knowledge. A study on the knowledge, perception
and beliefs of mothers on RI in a northern Nigerian village similarly
reported that mothers with formal education were more likely to be
aware of childhood immunisation than those who had no formal
education.””

Another key finding in this study was that the majority of
the respondents were willing to receive childhood immunisation
reminder messages on their mobile phones. This is important, as the
most common reason given for missing clinic appointments has been
found to be that mothers forgot the dates of appointments."” This
finding is consistent with that of a study conducted in Lagos, Nigeria,
which showed that 77% of respondents were willing to receive
SMS reminders about their child’s immunisation schedule.”" It is
also consistent with a study in Kenya that showed that willingness
to receive text message reminders was near-universal among the
respondents (99.7%). This may be a result of the fact that mothers of
infants would know when vaccinations were due, irrespective of the
availability of their child health card.

Also, a key finding in this study was that a higher proportion of
mothers were willing to receive immunisation reminder messages
in English than in other languages, which corroborates the findings
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Table 6. Factors influencing ownership of a mobile phone among respondents: Results of multivariate analysis

Variable OR 95% CI p-value
Mother’s occupation

Housewife (ref.) 1.00

Civil servant/professional 0.65 0.13-3.24 0.60

Trader 0.49 0.17 - 1.36 0.17

Unemployed 0.54 0.17-1.78 0.31

Private firm/NGO 0.88 0.26 - 2.96 0.84
Husband’s occupation

Student/unemployed (ref.) 1.00

Civil servant/professional 0.21 0.04 - 1.17 0.08

Private firm/NGO 0.14 0.03 - 0.74 0.02

Farmer 0.13 0.03 - 0.64 0.01

Trader 0.35 0.07 - 1.88 0.22
Educational level

Below secondary (ref.) 1.00

Secondary 6.17 3.27 - 11.64 0.00

Tertiary 10.40 3.39-31.92 0.00
Marital status

Single (ref.) 1.00

Married and living with spouse 0.93 0.22-3.94 0.92

Married and not living with spouse 0.42 0.06 - 2.86 0.38
Area of residence

Rural (ref.) 1.00

Urban 5.06 2.50 - 10.26 0.00

Semi-urban 3.10 1.09 - 8.88 0.03
Mother’s age (years)

13 - 29 (ref.) 1.00

30 and above 0.99 0.61-1.53 0.89

OR = odds ratio; CI = confidence interval; ref. = reference category; NGO = non-governmental organisation.

of a study conducted in Lagos, Nigeria, where 94% of respondents
preferred English for reminders on their mobile phones,*” and
the findings of a similar study conducted in Kenya that found
that mothers’ preference for English language reminders could be
attributed to their high literacy levels.* It was also found that most
of the respondents would prefer a phone call reminder to an SMS."”
This is also similar to a finding from a study conducted in the USA
on parents’ experiences and preferences for immunisation reminder
or recall technologies, where the preferred mode was a phone call to
the home telephone."” The findings of this study also corroborate
those of a study in the African context, in Lagos, Nigeria, where 67%
of respondents said they would prefer phone call reminders to SMS.
This study also revealed that the preferred day to receive a reminder
message is the day before the appointment."” This also corroborates
the findings in Lagos, Nigeria, where 60% of the respondents would
prefer a day before appointment reminder.

The findings presented in this study suggest that urban residence
and maternal education make a mother more likely to own a mobile
phone. This may be a result of the fact that educated mothers know
the benefits of mobile phone technology, and can better afford the
cost of a phone, compared with mothers with little or no formal
education.” Similarly, in a study on mobile phone ownership and
social integration in persons with spinal cord injuries (SCIs), which
reported that out of 7 696 participants with traumatic SCIs surveyed,
73% owned a mobile phone, and people who had achieved education
beyond grade school were more likely to own one. Also, mothers in
urban residences are more likely to have access to a regular power
supply than those in rural areas, which may encourage the use of
mobile phones.
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There are some limitations to this study, as only mothers of infants
found in the health facilities during the researchers’ visits were
recruited for the study. It is possible that the inclusion of mothers
of infants who were not present during the period of data collection
would have had a significant impact on the study. In addition, the
findings are applicable only to mothers attending public health
facilities, while a significant proportion of mothers receive services in
private health facilities. However, with the large number of mothers
owning a mobile phone and their willingness to have reminder
messages, it is possible that the findings from this study could be
generalised.

Conclusion

The findings of this study are encouraging, as the majority of
caregivers of children under the age of 1 year owned mobile phones
and were willing to receive reminder messages. However, caregivers of
infants in rural areas need to be provided with mobile phone support
and trained in their usage, to benefit from such an intervention in
childhood immunisation.
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