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Abstract
Background: Vaccines have been demonstrated to reduce the 
incidence of disease. With global and regional guidance, the 
World Health Organization provides information and assistance 
to immunization programs worldwide. Despite all of the efforts, 
some countries’ vaccination rates remain low. When reminder 
and recall strategies are employed, vaccination rates in young-
sters have been proven to improve. Only a few studies have 
looked into the effect of reminders sent through mobile phones 
on vaccine uptake. Objectives and methods: This study aims 
to evaluate how successful mobile phone-assisted reminders 
are at improving vaccination uptake rates. For this research, Pub 
Med, Scopus, Science Direct, and Google Scholar were used to 
look for papers published in the previous ten years that looked 
at the effectiveness of mobile phone vaccine reminders for chil-
dren. These databases’ papers were chosen, extracted, and as-
sessed using the inclusion and exclusion criteria. Out of a total 
of 1016 articles, ten were chosen for review. Results: According 
to the chosen articles, the majority of the study involved ran-
domized control trials in both rural and urban settings spanning 
Africa, Asia, America, and Australia. Most of the research used 
text message/SMS interventions rather than voice call or phone 
call treatments. The outcome was determined by appointment 
adherence, vaccine coverage, and regular immunization com-
pletion. Regardless of the type of intervention utilized, the study 
group had higher vaccination coverage and completion rates 
than the control groups. In terms of vaccine timeliness, the 
research groups demonstrated an improvement. Extra incen-
tives, manual calendars, and training have all been shown to be 
more successful. Providing extra incentives, manual calendars, 
or training is a more successful means of improving outcomes. 
Conclusion: Immunization coverage, schedule compliance, 
and vaccine uptake timeliness have all been proven to improve 

using mobile phone-assisted reminders in the form of text mes-
sages, voice messages, or phone calls. When used in conjunc-
tion with incentives, calendars, and training, these reminders 
help to increase success rates.
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Introduction
Vaccination has been shown to be a cost-effective 

method of disease prevention. According to the World 
Health Organization, vaccination saves 2-3 million 
lives each year, according to the World Health Organi-
zation [1.] According to Ozcirpici (2017), if worldwide 
vaccine coverage could be increased, “an extra 1.5 
million fatalities might be avoided” [2]. Despite this, 
according to 2018 data, “over 19 million newborns 
under the age of one year did not obtain basic immu-
nizations globally.” Data at the sub-national level can 
be monitored to address vaccination gaps. This study 
of data can help nations prioritize and develop global 
immunization strategies and operational plans [3]. 

The causes of vaccine refusal must be identified and 
addressed to make appropriate use of the data. Several 
studies have emphasized the major issues surround-
ing religion, philosophy, and personal beliefs. There 
were also concerns about safety and a lack of infor-
mation to consider [4]. Public awareness efforts that 
provide people with a full grasp of how vaccinations 
work and their safety and efficacy may help alleviate 
these worries. At the time, there is a lack of compliance 
with well-established immunization schedules. There 
are numerous barriers to vaccine adherence, including 
difficulty tracking vaccination schedules and a lack of 
parental knowledge, contributing to non-adherence, 
particularly among youngsters [5]. 

“Vaccinations are frequently said to save lives, 
but vaccination saves lives,” write Orenstein WA and 
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Ahmed R. They claim that a vaccine is worthless while 
held in a vial and that it is only a lifesaving tool when 
used for the majority of people [6]. As a result, it is 
suggested that increased coverage and adoption rates 
be pursued.

The theme for World Immunization Week 2019 
was “Protected Together, Vaccines Work,” implying 
that boosting immunization coverage may be aided 
by a collaborative strategy including a range of play-
ers. Every parent, healthcare professional, policymak-
er, and member of the media has a responsibility to 
ensure that every child in every country receives the 
vaccinations they require [7]. 

In the contemporary digital or information era, 
information and communication technologies (ICT) 
have a considerable impact on society’s various activ-
ities. Computers, software, telecommunications, and 
the internet have all been used to increase the success 
rates of enterprises. Mobile phones have grown in-
creasingly accessible and functional, with promising 
results in transmitting information to a diverse group 
of individuals [8]. Mobile health-based immunization 
programs are ineffective. Obtaining “vaccine-related 
information, recommended immunization regimens, 
vaccination records storage, and appointment and 
schedule reminders” are among the numerous tasks 
that may be carried out via mobile phones, accord-
ing to De Cock et al. (2020]. Mobile phone calls, text 
messaging, and SMS reminders have all been found 
to improve vaccination uptake and timeliness [10]. 
These therapies can help with keeping track of immu-
nization schedules, vaccination dropouts, and missing 
due dates. A thorough analysis will be conducted to 
see how effective these tactics were in boosting child 
vaccination rates.

Materials And Methods

Search Strategy
The search strategy was devised to refer to more 

relevant articles on my subject while avoiding a huge 
number of papers. I searched for research in several 
databases, including Scopus, Science Direct, Pub Med, 
and Google Scholar. The keywords chosen for this 
reason were connected to two primary subjects: vac-
cination and mobile phone reminders, as previously 
indicated. Search terms linked to vaccinations were 
matched with terms related to interventions. There 
has been a restriction on the usage of terms. The titles, 

abstracts, and keywords of articles that were judged to 
be eligible for further investigation were screened for 
the objectives of this study.

Selection Criteria
Only articles with randomized control trials or 

quasi-experimental studies included vaccinated in-
fants aged 0 to 24 months. Articles over the previous 
ten years that were only published in English were in-
cluded. Also excluded were articles containing merely 
abstracts (no full text), letters, conference proceedings, 
conference abstracts, review papers, and meta-anal-
yses. Papers that were only concerned with phone 
reminders and mobile phone applications were also 
discarded. The research also looked towards reducing 
paper duplication across databases. Only articles that 
looked at vaccine research for children were included. 
Parents as participants and the therapeutic technique 
are among the study’s eligibility criteria. Interventions 
include text messages, phone calls, and phone remind-
ers, to name a few.

Study Selection
The titles and abstracts of the previously classi-

fied publications were examined to see if they met 
the selection criteria. Full papers were obtained for 
the study that was chosen. The reference list, which 
included research, yielded any relevant papers. Only 
reminders for vaccination uptake through phone calls 
to mobile phones, text messaging to mobile phones, 
or automated SMS on mobile phones were included in 
the research.

Data Extraction
Table 1 shows statistics on important information 

gathered and assessed without alteration, such as gen-
eral study information, study characteristics, interven-
tional aspects, and assessment.

Table 1
Data extracted from the selected articles

Information Data extracted
General study information Title, year, publication of 

journal and the authors.
Study characteristics Study design,study popula-

tion, study setting.
Interventional characteristics The form of rem inder,the 

intended targets.
Evaluation The impact on vaccination 

coverage and timeliness.
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Analysis
Only descriptive summary graphs and tables were 

utilized to show the findings due to the small number 
and variety of research discovered and analyzed. With 
such a tiny sample size, any statistical research or ap-
praisal of publication bias was impossible.

Results

Studies Identified
A preliminary keyword search yielded a total of 

1016 items in various databases. To narrow them 
down to the analysis issue, filters like exact phase, time 
filter (just the last ten years), and language filter (only 
English) were employed. Publications with only ab-
stracts (no full text), letters, conference proceedings, 
conference abstracts, review papers, and meta-analy-
ses were excluded. Papers that appeared in several da-
tabases were also filtered. After that, 959 things were 
filtered out. A total of 57 full-text articles were evaluat-
ed for relevance, with 46 being excluded owing to the 
inclusion mentioned above and exclusion criteria and 
11 included [11]. Studies identified in Figure 1

Characteristics of Studies Included
The examination of the 11 articles comprised nine 

RCTs and two quasi-experimental designs in Table 2 [12]. 

Geographic Location of Included Studies
Six of the eleven persons that were probed were Af-

ricans [13]. Three are from Nigeria, the others from 
Zimbabwe, Côte d’Ivoire, and Kenya [14]. Similar-
ly, one item comes from Australia, Central America 
(Guatemala), and Asia (India, Bangladesh, and Paki-
stan). This is seen in Figure 2.

Study Setting
Figure 3 indicates that five investigations were un-

dertaken in rural areas, four in urban areas, and two in 
urban and rural areas.

The Following Are the Annual Numbers of 
Papers That Are Included

Figure 4 indicates that the year 2018 had the most 
papers written on the subject, with three in 2018, two 
in 2017, and two in 2018. In contrast, each of the years 
2013 and 2020 has only one paper.

Figure 1. Studies identified
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Location of the included 

Africa Asia Central 
America

Australia

Figure 2. The geographical location of included papers

Figure 3. Study setting

Figure 4. Number of papers per year of publication

Journals from where the papers were identified are: 
(Figure 5)

The Therapies That Were Employed
In 9 out of 11 studies, an extra message remind-

er/SMS was used as an intervention. Phone calls were 
used in two studies [15]. In one study, a voice message 
and a text message were also used. Incentives, on the 
other hand, have been discovered in numerous studies 
[16]. This is depicted in further detail in Figure 6.
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Figure 6.Intervention types

Measuring the Outcome
Compliance with appointments (3 studies) Vacci-

nation coverage (4 studies) Immunizations must be 
completed regularly (4 studies) Immunizations must 
be completed regularly (4 studies) in Figure 7 [17]. 

Figure 7. Outcome measures

The Following Are the Results 
of the Outcome Measures

a. Appointment adherence was measured in three 
studies using three different types of interventions: 
phone recall, SMS, and SMS + Personalized calendar 
[18]. Figure 8 shows the study group beat the control 
group in terms of timeliness in all three trials, and the 
study group required less time to become vaccinated.

Coverage of Vaccinations
All four types of research on vaccine coverage re-

vealed a positive impact on study groups’ vaccination 
rates. However, when vaccination completion incen-
tives were given, the coverage rate rose. 
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Completion of Regular Immunization
When the research group and the controls were 

compared, a similar pattern was discovered with 
Completion. Regardless of the intervention approach, 
the research group had more children complete the 
vaccination schedule than the controls [19]. The num-
ber of children who completed the timetable was high 
when the intervention was paired with an incentive or 
training. When the incentive was raised, the number 
of children who completed their vaccination sched-
ules rose [20]. Figure 9 explained the immunization 
coverage and Completion of regular immunization 
percentages explained in Figure 10.

Discussion
This extensive study backs up the effectiveness of 

mobile phone reminders in increasing kid vaccination 
uptake. Articles from Asia, Australia, America, and 
the majority of Africa were picked for review. This im-
plies that the population under study was diverse. The 
study was conducted in both rural and urban settings. 
Only children under the age of 24 months were stud-
ied for vaccine uptake.

The intervention types discovered in the chosen 
publications were SMS/Text reminders, Voice messag-
es, and Phone recalls. The intervention was coupled 
with various incentives, calendars, and training in nu-

 
Figure 8. Findings for compliance with appointment

 
Figure 9. Immunization coverage
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merous studies. The three major outcomes discovered 
were appointment compliance, vaccination coverage, 
and regular immunization completion.

Compared to the control group, the outcome measures 
in the study group showed a positive trend regardless of 
the intervention technique. To begin, three trials were 
chosen that comprised SMS, phone calls, and SMS + per-
sonalized calendar interventions. All of these measures 
assisted in boosting vaccination uptake timeliness among 
the general public. The study group showed a shorter de-
lay in vaccination uptake than the control group.

Four different studies were looked at when it came 
to coverage. One study compared the study group and 
control group median vaccination coverage before 
and after intervention [13]. The median vaccination 
coverage of both the study and control groups has 
improved. In contrast, the population with only an 
SMS reminder had lower coverage (40.1%) than the 
controls (41.7 percent). The group that received both 
an incentive and a reminder, on the other hand, had 
better coverage (50.0 percent) than the control group. 
Another study examined coverage in both urban and 
rural settings. Coverage in the control areas was low-
er than in the intervention areas in both urban and 
rural settings. Rural baselines varied from 65.9% to 

55.2 percent in control regions, while urban baselines 
ranged from 44.5 percent to 33.9 percent. The rural 
baseline ranged from 58.9% to 76.8% in intervention 
regions, whereas the urban baseline ranged from 40.7 
percent to 57.1 percent. The coverage of the 6th, 10th, 
and 12th weeks was compared in two further investi-
gations [18, 19]. There was a substantial difference in 
coverage between the study and intervention groups at 
different points in both investigations. Only in the 6th 
week was a difference observed in one study and at the 
12th week in the other [19]. 

The Completion of the normal vaccination sched-
ule was examined in four research. When comparing 
the study group to the controls, the completion rates 
with any form of intervention were higher in the re-
search group. However, completion rates were better 
for a reminder sent three times weekly for ten months 
than a reminder sent only once two days before the 
schedule [12]. Completion rates were significantly 
higher in groups who received incentives or vaccina-
tion provider training as well as reminders [20]. 

Limitations
The study evaluated a smaller number of publi-

cations, and the sample chosen was heterogeneous, 

Figure 10. Completion of regular immunization
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leading to comparison bias. Because research char-
acteristics such as population size, setting, inclusion 
and exclusion, methodology, and outcome measure 
change for each study, comparisons are less secure.

Gaps
The studies had some notable flaws, such as no 

data on the causes that caused the controls to have 
less coverage. There was no mention of the healthcare 
delivery system or the regular vaccination procedures 
in such circumstances. The country’s transportation 
system, health services, and amenities should also be 
included for a more accurate analysis of the initiatives.

Opportunities
The majority of research opts to send reminders 

to the infant’s moms. The interventions can be car-
ried out with either the dads or both parents, and the 
outcome measures can be analyzed. Reminders were 
sent regarding immunization regimens and due dates; 
modifications could be made, and information about 
the significance of vaccination may be included. The 
number of articles published on this subject is small, 
which means there will be more opportunities to work 
on it in the future.

The emphasis of this research is on mobile phone 
reminders and the pattern of association between such 
services and kid immunization. However, one key as-
pect of these services that were not addressed in the 
selected articles was the scenario in which parents 
changed their phone numbers or switched service pro-
viders to get a better deal. A possible study opportuni-
ty would be to emphasize such instances and prepare 
interventions.

CONCLUSION
Bibliometric analysis conducted in the paper sug-

gests that mobile phone aided reminders in the form 
of text messages, voice messages, or phone calls shave 
prevent to be effective in improving the immunization 
coverage, compliance to schedules, and timeliness of 
vaccination uptakes. These reminders, coupled with 
incentives, calendars, and training, enhance the out-
come rates. Text message reminders on mobile phones 
have the potential to enhance kid immunization rates. 
The potential benefits of adding text message remind-
ers into the usual administration of childhood vacci-
nations, particularly in low- and middle-income coun-
tries, are highlighted in this analysis. The frequency 

and timing of text message reminders are critical fac-
tors in determining their effectiveness for children’s 
immunization. It can be observed throughout this ar-
ticle how technology has aided the senior population 
in aging in place, whether by researching the evolution 
of older persons’ everyday life or by enhancing their 
connectedness with community and health experts. 
As a result, technology increases social involvement 
and promotes a happier life by treating health as a 
preventative measure and enabling the early identifi-
cation of dangers and diseases. Over a 20-year peri-
od, the huge number of authors with only one or two 
articles implies a low level of specialization. This is in 
stark contrast to the increase in interest in this field 
over the previous five years.

ACKNOWLEDGMENT
The authors are thankful for the constant support 

of the Symbiosis Institute of Health Sciences and Sym-
biosis Institute of Technology. Manasa is deeply thank-
ful to her parents Vulpee Shobha and Vulpee Raju, for 
their constant guidance and encouragement. 

CONFLICT OF INTEREST
There is no conflict of interest among the authors. 

FUNDING
Self-funded 

ETHICAL APPROVAL
Not applicable 

REFERENCES
1. Bangure. D, D. Chirundu, N. Gombe, T. Maru-
fu, G. Mandozana, M. Tshimanga and L. Takundwa, 
“Effectiveness of short message services reminder on 
childhood immunization programme in Kadoma, 
Zimbabwe - a randomized controlled trial,” BMC Pub-
lic Health, vol. 15, no. 1, p. 137, (2015). DOI10.1186/
s12889-015-1470-6.
2. Birgul Ozcirpici, “Overview of Vaccines and 
Global Vaccination Coverage. Vaccines & Vaccination 
Open Access,” vol. 2, issue 2, (2017). DOI:10.23880/
VVOA-16000112.
3. Brown V.B, O. A. Oluwatosin, J. O. Akinyemi and 
A. A. Adeyemo, “Effects of Community Health Nurse- 
Led Intervention on Childhood Routine Immuniza-
tion Completion in Primary Health Care Centers in 
Ibadan, Nigeria,” Journal of Community Health., vol. 



402 | Cardiometry | Issue 25. December 2022

41, no. 2, pp. 265-273, (2016). DOI: 10.1007/s10900-
015-0092-3.
4. de Cock. C, M. van Velthoven, M. Milne-Ives, M. 
Mooney and E. Meinert, “Use of Apps to Promote 
Childhood Vaccination: Systematic Review,” JMIR 
Mhealth Uhealth, vol. 8, no. 5, p. e17371, (2020).
5. Dissieka. R, M. Soohoo, A. Janmohamed and D. 
Doledec, “Providing mothers with mobile phone 
message reminders increases childhood immuniza-
tion and vitamin A supplementation coveragein Côt-
ed ‘Ivoire,” Arandomized controlled trial,” J Public 
Health Afr, vol. 10, no. 1, p. 1032, (2019). doi:10.4081/
jphia.2019.1032
6. Domek G. J., I. L. Contreras-Roldan, S. Bull, S. T. 
O’Leary, G. A. B. Ventura, … and E. J. Asturias, “Text 
message reminders to improve in fant immunization in 
Guatemala, A randomized clinical trial. Vaccine, vol. 
37, issue 42, pp. 6192-6200, (2019). ISSN0264-410X
7. Effect of mobile phone reminder test messag-
es on mothers; knowledge and Completion of rou-
tine immunisation in rural areas OYO State, Nige-
ria. African Digital Health Library (ADHL) Author: 
DIPEOLU, I. O.http://adhlui.com.ui.edu.ng/jspui/
handle/123456789/873
8. Eze N. C., C. N. Onwasigwe and A. F. Una, “Im-
plementationofMobilePhoneReminder System to Im-
prove Immunisation Uptake in Abakaliki, Southeast, 
Nigeria: Its Feasibility and Acceptability,” Asian Jour-
nal of Medical Principles and Clinical Practice, vol. 1, 
no. 2, pp. 1-9, (2018).
9. Greenlee C. J. and S. S. Newton, “A review of tradi-
tional vaccine-preventable diseases and the potential 
impact on the otolaryngologist,” Int Arch Otorhino-
laryngol, vol. 22, no. 3, pp. 317-329, (2018).
10. Immunization coverage. https://www.who.int/en/
news-room/fact sheets/detail/immunization-coverage 
[Accessed on15/07/2020] 
11. Kazi A. M., M. Ali, K. Zubair, H. Kalimuddin, A. 
N. Kazi, S. P. Iqbal, J. P. Collet and S. A. Ali, “Effect 
of mobile phone text message reminders on routine 
immunization uptake in Pakistan: Randomized con-

trolled trial,” Journal of Medical Internet Research, vol. 
20, issue 3, (2018). DOI:10.2196/publichealth.7026
12. Kumarapandian S. Melanoma classification using 
multiwavelet transform and support vector machine. 
International Journal of MC Square Scientific Re-
search. Vol 10, no 3, pp, 01-7, (2018).
13. McKee. C and K. Bohannon, “Exploring the rea-
sons behind parental refusal of vaccines,” J Pediatr 
Pharmacol Ther, vol. 21, no. 2, pp. 104-109, (2016).
14. Menzies R., L. Heron, J. Lampard, M. McMillan, 
T. Joseph, J. Chan, A. Storken and H. Marshall, “A ran-
domized controlled trial of SMS messaging and cal-
endar reminders to improve vaccination timeliness 
in infants,” Vaccine, vol. 38, issue 15, pp. 3137-3142, 
(2020). ISSN0264-410X
15. Orenstein W. A. and R. Ahmed, “Simply put: 
Vaccination saves lives,” Proc Natl AcadSci U S A. 
vol. 114, no. 16, pp. 4031-4033, (2017). doi:10.1073/
pnas.1704507114
16. Patel. T and N. Pandit, “Why infants miss vaccina-
tion during routine immunization sessions? Study in a 
rural area of Anand District, Gujarat,” Indian J Public 
Health, vol. 55, no. 4, p. 321, (2011).
17. Raising awareness of immunization.https://www.
who.int/westernpacific/activities/raising- aware-
ness-of-immunization. [Accessed on15/07/2020] 
18. Seth. R, I. Akinboyo, A. Chhabra, Y. Qaiyum, A. 
Shet, N. Gupte,….and S. K. Jain, “Mobile Phone In-
centives for Childhood Immunizationsin Rural India,” 
Pediatrics, vol. 141, no. 4, p. e20173455, (2018). DOI: 
https://doi.org/10.1542/peds.2017- 3455
19. Uddin M. J., M. Shamsuzzaman, L. Horng, A. 
Labrique, A. Vasudevan, K. Zeller,… and N. Alam, 
“Use of mobile phones for improving vaccination cov-
erage among children living in rural hard-to-reach ar-
eas and urban streets of Bangladesh, Vaccine,” vol. 34, 
issue 2, pp. 276-283, (2016). ISSN 0264- 410X
20. World Health Organization. 2019. Immunization 
Coverage URL: https://www.who.int/news- room/
fact-sheets/detail/immunization-coverage [Ac-
cessed15/07/2020] 


