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Background: Mobile phone text message-based mHealth interventions have shown promise 
in improving health service delivery. Despite the promising findings at a small scale and few 
contexts, implementing new technologies as part of changes to health care services is 
inherently challenging. Though there is a potential to introduce mHealth initiatives to health 
systems of developing countries, existing evidence on the barriers and facilitators of imple-
mentation in different contexts is not adequate. Therefore, this study aimed to explore the 
acceptability, barriers and facilitators of implementing mobile text message reminder system 
for child vaccination in Ethiopia.
Methods: This study applied a phenomenological study design. The study was conducted in 
north-west, Ethiopia between July 28 and August 19, 2020. A total of 23 participants were 
purposively selected for the in-depth and key informant interviews. We used an interview 
guide to collect data and audio-records of interviews were transcribed verbatim. Coding was 
done to identify patterns and thematic analysis was conducted using ATLAS ti7 software.
Results: The findings indicated that mothers were receptive to mobile text message reminders 
for their child’s vaccination. Low mobile phone ownership, access to mobile network, access to 
electricity and illiteracy among the target population were identified as barriers that would affect 
implementation. Confidentiality and security-related issues are not barriers to implementation of 
text message reminders for child vaccination service. Facilitators for implementation include 
stakeholder collaboration, providing orientation/training to users, and willingness to pay by 
clients.
Conclusion: In this study, using mobile phone text message reminders for child vaccination 
services are acceptable by clients. Barriers identified were related to inadequate ICT infra-
structure and other technical issues. Addressing the potential barriers and leveraging the 
existing opportunities could optimize the implementation in resource-limited settings. Before 
actual implementation, program implementers should also consider providing orientation to 
users on the proposed mHealth program.
Keywords: acceptability, barrier, facilitator, mHealth, text message, vaccination

Background
Ensuring high vaccination coverage is a priority for public health programs recom-
mended by the World Health Organization (WHO).1 However, vaccination coverage 
and timeliness have remained suboptimal in developing countries.2,3 Among the 
contributing factors for the sub-optimal vaccination coverage is missed attendance 
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to scheduled vaccination appointments.2–5 Currently, the 
immunization program of Ethiopia routinely uses vaccina-
tion cards and verbal reminders provided by health workers 
to remind caregivers of infants.6 The 2016 Ethiopian 
Demographic and Health Survey (EDHS) report found 
that only 46% of children age 12–23 months were reported 
to have a vaccination card and interviewers were able to see 
a vaccination card for only 34% of children.7 Other existing 
reminder strategies for vaccination appointment reminders 
are also reported as inadequate to achieve the desired targets 
set at a national level.4

In recent years, the advent of technological innovations 
has created new ways of addressing public health chal-
lenges including health care appointment attendance. The 
use of mobile technologies for health service delivery is 
new and rapidly progressing to improve healthcare deliv-
ery including child vaccination.8–10 As mobile technology 
becomes more affordable and more accessible in low- 
income countries, it presents more opportunities to 
strengthen health services.11–13

Reports indicated that 80% of the population in devel-
oping countries owned a mobile phone and in Sub-Saharan 
Africa more than 60% of individuals have access to 
a mobile phone.14 Similarly, the EDHS report in Ethiopia 
indicated that mobile phone ownership among urban 
households was 88% while it was 47.2% in rural 
households.7 Among the mobile phone features, short 
message service (SMS) remains one of the most popular 
forms of mobile communication and has become the most 
used data transfer system globally.8,15,16

Though mHealth interventions have demonstrated the 
potential to improve health service delivery, implementing 
new technologies as part of changes to health care services 
is inherently challenging.17–21 Evidence also indicated that 
the success of implementing mHealth initiatives varied in 
different contexts.18–21 In resource-limited settings, 
mHealth solutions are infrequently brought to scale or 
integrated into routine health service provision.16,22 

Many promising technological innovations in health care 
are also characterized by non-adoption often explained in 
terms of barriers and opportunities for implementation.17

Reviews of mHealth projects in different contexts have 
also identified a range of challenges for implementation 
ranging from ICT infrastructure, digital literacy, cost 
implications, and security-related concerns for effective 
adaptation to local contexts.23–29 Another study also 
reported that adopting technological interventions in health 
care in developing countries is a challenging task and only 

small progress has been made to integrate digital tools into 
immunization programs.30 As Ethiopia aims to adapt and 
scale mHealth initiatives in different health programs, it is 
important to identify issues related with barriers and 
opportunities to the technology adaption.8,11 However, 
the existing evidence on the barriers and facilitators for 
effective implementation of mHealth initiatives is not ade-
quate in Ethiopian local context.8,11,31

This study is a continuation of a randomized controlled 
trial study that assessed the effectiveness of mobile text 
message reminders on timely completion of child vaccina-
tion. The trial was a one-year follow-up study conducted in 
northwest Ethiopia.32 For the trial, a locally developed 
automated mobile text message reminder was developed 
and text message reminders were sent for each study parti-
cipant in the intervention group one day before the due date 
of vaccination. The mobile text message reminders were 
developed and sent in Amharic and English languages for 
all consecutive vaccination appointments of infants.33 

Therefore, this qualitative study aimed to explore the 
acceptability, potential barriers, and facilitators to the imple-
mentation of mobile phone text message reminder system 
for child vaccination in north-west, Ethiopia.

Methods
Study Design and Study Period
In this qualitative study, a phenomenological study design 
was applied. The study was conducted in Gondar city 
administration north-west, Ethiopia from July 28 to 
August 19, 2020.

Study Population and Eligibility Criteria
Mothers who were assigned to the intervention group for 
the trial study and who had functional contact addresses 
during the data collection period were eligible for the in- 
depth interview. Also, mothers were eligible if they had 
received at least one mobile text message reminder for 
their infant vaccination. Besides, individuals who have 
been working as vaccination service provider, head of 
health facilities, Gondar city administration (zonal), regio-
nal, and national EPI coordinators as well as zonal 
(Gondar district) Ethio-Telecom manager were also 
included as key informants.

Sample Size and Sampling Procedures
In this study, we included a total of 23 participants (10 for 
IDI and 13 for KII). Though we determined the initial 
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sample size, the final sample size for this study was 
determined based on the level of information saturation. 
Study participants were recruited based on purposive sam-
pling to achieve maximum variation aimed to capture 
a range of experiences and demographics. For the IDI, 
ten mothers selected from the trial study intervention 
group were included. Additionally, for the KII participants 
were selected purposively at different levels. Accordingly, 
we recruited six health care workers from EPI units of 
health facilities and three health facility heads. Moreover, 
we recruited EPI coordinators at zonal, regional, and 
national levels. The zonal Ethio-Telecom office manager 
was also included to verify specific issues related to the 
role of Ethio-Telecom companies in the health care deliv-
ery process.

Data Collection Tools and Procedures
After reviewing relevant literature, an interview guide was 
developed for in-depth and key informant interviews. The 
English version was translated to Amharic language for 
data collection. The interview guide was reviewed by 
domain experts and refinement has been done accordingly. 
The interview guide was also pretested on three partici-
pants who were not included in this particular study. Based 
on the inputs from the pretest, the interview guide was 
revised for actual data collection. The interview guide 
included questions that address the participant’s socio- 
demographic characteristics and acceptability of mobile 
text message reminders by users. It also included questions 
to explore barriers and facilitators to effective implemen-
tation of mobile text message-based mHealth interventions 
for the immunization program in Ethiopian context.

Data collection was carried out by the principal inves-
tigator and two trained data collectors. Qualitative data 
were collected using both audio-recorded face-to-face 
interviews and telephone-based interviews. Since it was 
not possible to meet mothers through home visits due to 
the COVID-19 pandemic, we recruited them through 
phone calls using the contact addresses they provided at 
the time of the trial study enrollment.

Key informant interviews with health care workers, 
heads of health facilities, Zonal and Regional EPI focal 
persons were held through face-to-face interviews. For the 
mothers of infants, the national EPI coordinator and the 
zonal Ethio-Telecom manager, the interviews were con-
ducted through phone calls. During interviews probing 
questions were asked to participants to explore the issues 
in-depth. The interviews lasted on average of 32 minutes.

Data Analysis
Initially, audio-records of interviews were transcribed ver-
batim and translated into English. The translated data 
were cross-checked with the audio file to ensure its proper 
transcription and translation. The principal investigator 
read the translated data repeatedly to understand the con-
cept and related meanings of the data.

We used ATLAS ti7 software for data analysis. Line by 
line coding was done to identify related patterns. Then 
codes with similar pattern were merged to identify themes 
from the data. During analysis, modification to existing 
codes and themes were made based on the information 
from subsequent interviews. Finally, thematic analysis was 
conducted to identify major themes that helped to answer 
the research question.

Ethical Consideration
This study was approved by the University of Gondar 
Institutional Review Board with ethical clearance provided 
(ref no: O/V/P/RCS/05/060/2018) to conduct the study. 
During data collection, all participants provided informed 
consent and the study was conducted in accordance with the 
Declaration of Helsinki. The participant informed consent 
included publication of anonymized responses. Moreover, 
due attention was given to not personalize any of the parti-
cipant’s information during data analysis, interpretation and 
presentation.

Results
Socio-Demographic Characteristics of 
Study Participants
A total of 23 participants (10 for IDI and 13 for KII) were 
interviewed for this study. Mothers’ mean age was 28.1 
years old (range of 22 to 38 years). The key informants 
included for this study had a mean age of 34.4 years old 
(range of 27 to 48 years). The key informants’ work 
experience in their current job position ranges from six 
months to eighteen years [Table 1].

Acceptability of Mobile Text Message 
Reminders
In this study mothers who had received text message 
reminders were asked about their experience in using 
mobile text message reminders for their child’s vaccina-
tion. In addition, key informants were asked about the 
importance of integrating mobile text message reminders 
for the immunization program in Ethiopia. Acceptability 
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of mobile text message reminders for child vaccination 
was organized into three sub-themes: importance, clarity, 
and timing of mobile text messages.

Importance of Mobile Text Message Reminders
The study participants reported that mobile text message 
reminders are important to improve child vaccination ser-
vices. In this study, mothers who received mobile text mes-
sage reminders were receptive towards utilizing text 
message-based mHealth interventions for child vaccination. 
They also explained the benefits of text message reminders 
and they felt that the text message reminders helped them to 
remember their appointment for child vaccination. The key 

informants also mentioned that mobile text message remin-
ders are helpful to improve child vaccination service.

. . . Since they [text messages] remind me of my child’s 
vaccination date, I am happy for getting those text mes-
sages which helped me to remember my child’s vaccina-
tion appointment dates . . . [P16, IDI, Client] 

Another client also reported that;

. . . You know it is a good thing to get those text reminders 
since we may forget our child’s vaccination schedule. 
Moreover, we might lose a child’s vaccination appoint-
ment card, in this case, we will be curious on our child’s 

Table 1 Socio-Demographic Characteristics of Study Participants, 2020

Participant ID Age in Years Educational Status Current Position Work Experience on Current Position

P1 48 Degree EPI unit focal 1 year

P2 29 Degree Health center head 6 years

P3 30 Diploma EPI unit focal 2 years

P4 28 Degree EPI unit focal 10 years

P5 34 Degree Health center head 4 years

P6 35 Degree Regional EPI coordinator 5 years

P7 33 Degree National EPI coordinator 6 years

P8 27 Degree EPI unit focal 6 months

P9 31 Degree EPI unit focal 2 years

P10 36 Diploma EPI unit focal 3 years

P11 38 Degree Zonal Ethio-Telecom manager 2 years

P12 39 Degree Health center head 2 years

P13 39 Degree Zonal EPI coordinator 18 years

P14 38 No formal education Client NA

P15 30 Masters Client NA

P16 22 Grade 9 Client NA

P17 25 Grade 8 Client NA

P18 26 Grade 10 Client NA

P19 23 Grade10 Client NA

P20 27 Diploma Client NA

P21 29 Diploma Client NA

P22 30 Diploma Client NA

p23 31 10+1 Client NA

Abbreviation: NA, not applicable.
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vaccination date since those text messages can alleviate 
this and other related problems . . . [P17, IDI, Client] 

Content Clarity of Mobile Text Message Reminders
Delivering a mobile text message which clients can read and 
understand easily is important for the effective implementa-
tion of text message-based mHealth programs. In this study, 
mothers who received those mobile text message reminders 
were comfortable with the content and clarity of text mes-
sages sent for their infant’s child vaccination appointments.

I think the existing content is adequate, so it is better if 
you continue using it for the future. I also recommend text 
messages to be written in Amharic since that is the com-
munity easily understood language. [P15, IDI, Client] 

. . . You know the current content of text messages itself is 
descriptive with precise information, so I can read and get 
its main point easily. I experience no technical challenge 
related to that . . . [P22, IDI, Client] 

The key informants also mentioned that the text messages 
should be clear and easy to understand by end-users.

I think it is better to make messages more friendly, 
a message which clients can understand easily, 
a message which clients can read easily and a message 
which can remind them easily. In terms of language, it is 
better to send messages in a language which clients better 
understand and can read. [P6, KII, Regional coordinator] 

Timing of Mobile Text Message Reminders
To increase its chance of readability, the timing of text 
messages to intended users is crucial. This study revealed 
that mothers are comfortable receiving those mobile text 
messages sent before a child’s vaccination due date 
on day-time hours.

. . . I am fine with the text messages sent a day before her 
[child’s] vaccination date. Since our mobile phone might 
be turned off due to battery power, it is good sending the 
text messages a day before the vaccination appointment 
date during daytime hours. [P16, IDI, Client] 

Potential Barriers to Implementation
Despite the huge potential in mHealth, there are potential 
barriers to its implementation. Subthemes were emerged to 
explain how potential barriers could hinder the initiation 
and implementation of the mHealth intervention. 
Infrastructure-related barriers like mobile phone access 
and access to electricity were reported as potential barriers 

during implementation. Besides, the literacy status of end- 
users and language barriers were mentioned as potential 
barriers for implementation of text message-based 
mHealth interventions for immunization program in 
Ethiopia.

Infrastructure-Related Barriers
Better network coverage and access to electricity create 
a greater opportunity for a wider implementation of 
mHealth interventions. Though there is growing expan-
sion in the ICT infrastructure at the national level, net-
work and electricity access or interruption were 
mentioned as potential barriers for scale-up of mHealth 
interventions. In terms of mobile phone ownership, low 
and inconsistent phone ownership of mothers especially 
in rural areas were reported as a potential barrier for 
future implementation.

If we plan to implement at the national level, there is 
a high rate of mobile access nationally. Around 
60 million individuals in Ethiopia are mobile phone 
users and this is a big opportunity for us. We can reach 
millions of children using this mobile network. But still, 
there are challenges related to infrastructure availability 
and access like electricity and network, especially in rural 
areas. Whenever there is an expansion of network, elec-
tricity and ICT infrastructures, our chance to reach clients 
will be increased similarly. [P7, KII, national EPI 
coordinator] 

One of the challenges is that most individuals do not have 
a mobile phone at the household level, they give their 
neighbors or relatives phone numbers. So, when we try 
to reach them through such individuals, most of the time 
we will not be effective since they give different reasons 
as they do not meet with mother or caretaker of that child. 
[P10, KII, EPI unit focal person] 

With the given barriers in access to mobile phones and 
mobile networks, a key informant from Ethio-Telecom 
elaborated that these challenges are getting solved as 
time goes by, creating greater opportunities for future 
implementation.

. . . The main thing to provide such a service is to ensure 
whether individuals have access to mobile phones and 
mobile networks. Our SIM card sell rate is increasing at 
a significant rate. As Ethio-Telecom, we are now accessi-
ble with mobile networks in many areas, except in some 
remote areas. Even we are working to reach those areas 
through different expansion activities. If you look at the 
network access at the national level, 90% of the country 
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has access to mobile network . . . [P11,KII, Zonal Ethio- 
Telecom Manager] 

Moreover, the participants reported that power shortage 
for mobile phone charging and mobile network access 
could also compromise message delivery to the intended 
users of the program.

. . . since you only send a text message I do not know what 
measures you will take for individuals whose phone is not 
functional due to different problems like loss of power to 
charge mobile and network access. Besides that some 
individuals might lose or change their contact address . . . 
[P21,IDI, Client] 

In this study, establishing a reliable ICT environment and 
readiness of health facilities was reported as a prerequisite 
for the successful implementation of mHealth interven-
tions. Regarding health facility readiness, a key informant 
reported that;

There is no any available resource from the health center 
since our health center had no income beside budget 
assigned from government, we cannot fulfill required 
materials and software unless the government allocate 
budget for such services. [P4,KII, EPI unit focal person] 

Illiteracy of Users
Illiteracy is an issue for future implementation of text 
message-based mHealth interventions on the target popu-
lation. One of the obstacles for end-users is a lack of 
digital skills to work with mHealth interventions on iden-
tifying, reading, and understanding the received text mes-
sages. It was suggested that mHealth technologies should 
be user-friendly and very easy to use by end-users of the 
program.

. . . You know the educational status of mothers might 
affect the effectiveness of this program. The majority of 
the community has difficulty answering or receiving calls 
live alone to read and understand text messages. Even 
when we call and try to communicate with them, some-
times they will give their phone to other individuals near 
them to receive voice call messages . . . [P21,IDI, Client] 

A key informant also supplemented that; 

In a rural community, if they are not educated, they will 
not read messages sent to their mobile phone at all. If they 
do not read, they will not know what kind of message they 
have received even. In such a scenario, their educational 
status will have a serious effect. But in an urban setting, 

the majority of residences can read and write, so it will not 
be difficult for them to easily understand text messages 
and apply messages immediately for its intended purpose. 
[P3,KII, EPI unit focal person] 

Language Barrier
In terms of language, study participants reported that mes-
sages should be sent in a language that clients can read and 
better understand, with a preference for the received infor-
mation to be in the local language. Though individuals can 
read texts written in their local language, the language 
barrier could exist if text messages are written in 
a language they cannot read and understand. A key infor-
mant also emphasized the need to send those text mes-
sages using national and local languages for national scale- 
up.

. . . Though I have no problem receiving text messages 
written in English, I recommend sending text messages 
in local/national language that is Amharic to reach the 
community. Moreover sending messages in Amharic 
might improve its readability among illiterate mothers. 
[P19,IDI, Client] 

At the national level, we use text messages for behavioral 
change communication activities. Most of the time MOH 
send messages using Amharic language and there are 
phones which do not detect Amharic phonetic or alphabet, 
this is might be one of the challenges. Even language can 
be a huge barrier for many individuals, for example, if we 
send messages using Amharic language there might be 
individuals who cannot read and understand Amharic 
though this challenge might not be as such huge. [P7, 
KII, National EPI coordinator] 

Confidentiality and Security Issues
Building end-user trust in mHealth intervention implemen-
tation is important to increase the promotion of mHealth 
initiatives. Concerns regarding the confidentiality and 
security of personal health information residing on 
a mobile device were hypothesized to present as 
a barrier, but this was not found to be an inhibitor to use 
for the immunization program.

. . . you know, coordinators of the program informed me as 
they would send text message reminders for my child 
vaccination appointment when they recruited me to this 
program. Since they gave me clear information about the 
program initially, I had no such concerns. If anyone did 
not orient me about the program and as they would send 
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text message reminders, I might hesitate to have trust on 
those received text messages . . .. [P19,IDI, Client] 

The key informant from Ethio-Telecom also assured that 
confidentiality and security issues will not be a barrier for 
future implementation given that only authorized people to 
have access to the health information sent via mobile 
devices.

We can give 100% guarantee on ensuring the confidenti-
ality of clients’ data. For example, anyone had no author-
ity and chance to look at text messages sent to clients 
except those individuals who can look at that phone per-
sonally. We only allow access to personal information only 
if there is an issue of national security from an authorized 
body. [P11, KII, Zonal Ethio-Telecom manager] 

Facilitators to Implementation
Being in the era of technology is one of the major oppor-
tunities to implement this program. Moreover, there is 
a huge demand to support health services with technology. 
Facilitators for successful implementation of using mobile 
text messages as a reminder for child vaccination appoint-
ments are explored in three sub-themes: stakeholder col-
laboration, providing orientation/training, and willingness 
to pay for the mobile text message reminder.

Stakeholders Collaboration
Participants mentioned that multi sectoral-collaboration 
among different stakeholders as one of the facilitators to 
support effective implementation. A crucial facilitator is 
therefore to create collaborative platforms including key 
stakeholders, such as end-users, health workers, Ethio- 
Telecom, and other stakeholders in shaping the adoption 
process.

. . . I believe it demands participation from different stake-
holders including the community, this should not be left 
for the health sector alone. So to expand this service all 
stakeholders whose role is demanded need to contribute 
based on their responsibilities. Unless all stakeholders 
contribute their share responsibly, we might not bring the 
desired change by involving only one or two of the stake-
holders. If the program scaled up and all stakeholders 
participate and take responsibility, I believe it will improve 
the vaccination program . . . [P1,KII, EPI unit focal person] 

The respondents also explained that to help support the 
transitions to scale, national guidelines and regulations are 
needed to coordinate the objectives of mHealth initiatives 
with nationally defined goals and objectives, primarily 

before implementation. The key informants also empha-
size the need for service integration where the mHealth 
platform could be integrated into the routine immunization 
program of the health facilities.

To make this program more effective there need to be 
a guideline on how to implement it starting from the 
federal level and the guideline need to answer the follow-
ing questions. How to make it workable? How to imple-
ment it on the ground? Who needs to take responsibility to 
implement it? What system needs to be implemented and 
other questions? If we will try to implement such an 
approach, Amhara regional health bureau will have its 
responsibility and other government structures like the 
district health office, zonal health administration, and 
health facilities will have their responsibility too. To 
make this program more effective activities need to be 
implemented in an integrated manner. [P6, KII, Regional 
EPI coordinator] 

Another key informant also supplemented that;

. . . the system needs to be integrated with health facilities 
routine health service delivery. For example, if this pro-
gram will be managed by other bodies and send text 
messages for mothers to bring their child for Measles 
vaccination on Thursday to our health center, she will 
not get her desired service since we give measles vaccina-
tion only every Tuesday. So if we do not implement it in 
an integrated way, we might lead to client dissatisfaction 
and abuse . . . [P12, KII, Health Center Head] 

As the main stakeholder to implement this program, 
Ethio-Telecom is fully cooperative to collaborate with 
the health sector for successful implementation of 
mHealth programs.

. . . Such cooperation between telecom companies and the 
health sector is a global trend. So if we will have an 
official letter and agreement, we are very happy and inter-
ested to support the full-scale implementation in any area 
which demands our role . . . [P11, KII, Zonal Ethio- 
Telecom Manager] 

Providing Orientation/Training to Users
Proving education on how to use and implement technol-
ogies was mentioned as a facilitator in tackling barriers 
related to knowledge and skills. For successful implemen-
tation, participants reported that end-users need to be 
adequately informed and trained about the packages of 
the new mHealth program before actual implementation.
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. . . They need to give a clear description of what text 
messages they might get, what those messages are all 
about, and what they need to do when they get such 
messages. Mothers and caretakers need to be informed 
enough about the program and as they will receive text 
messages from health facilities and where they will bring 
their child for vaccination. Besides this, when we initiate 
this program there needs to be training and orientations to 
managers and health care workers . . . [P6, KII, Regional 
EPI coordinator] 

Willingness to Pay for Mobile Text Message 
Reminders
Full-scale implementation of mHealth interventions is not 
without financial implications. Hence, the service charges 
assumed by end-users would negatively affect mHealth 
uptake. Concerning the cost for the text message remin-
ders, most of the mothers who received the text message 
reminders were willing to bear the cost, although few had 
the opinion that government should pay for the text mes-
sage reminders.

. . . the payment for text messaging service is very mini-
mal, it might not exceed fifty cents for one message. I do 
not think it will be difficult to pay such an amount of 
money for any individual. Since it is for my child’s health 
I do not oppose it if you deduct it from my balance. But 
for individuals who give other persons’ mobile phone as 
contact address, they might not be happy if you deduct 
from their balance for other individuals’ child . . . [P21, 
IDI, Client] 

Discussion
This study indicated that mobile text message reminders 
for child vaccination are acceptable by mothers. In the 
study setting, the potential barriers for implementation 
include low mobile ownership, access to electricity, poor 
network connectivity, language barrier, and illiteracy of 
the target population. On the other hand, the facilitators 
for effective implementation of text message-based 
mHealth interventions include stakeholder engagement, 
willingness to pay for the service, and provision of orien-
tation or training for users of the mHealth intervention.

In this study, using mobile text message reminders for 
child vaccination is acceptable by end-users. Findings in 
this study are consistent with previously reported 
studies.34–38 The findings of text messages as the preferred 
type of reminder may be due to their low cost, fast deliv-
ery, and reduced interference with daily activities. In terms 

of content clarity of text messages, respondents reported 
that the text messages sent in English and Amharic lan-
guages are clear and understandable. Studies also reported 
that text message reminders need to be concise and deliv-
ered in a language easily understood by the 
community.34,35,39,40 However, with the existing technol-
ogy there is a limitation of sending only 160 characters as 
mobile text message, which could become even less when 
translated into multiple languages41 affecting the content 
of text message reminders during development. In this 
study majority of the mothers were comfortable receiving 
the text messages one day before the due date which is 
consistent with findings reported in other studies.42–44

The availability of network and electricity access is 
very crucial for the operations of mHealth initiatives. In 
this study network and electricity, access were mentioned 
as potential barriers for effective implementation of 
mHealth interventions. Other studies have also shown 
that infrastructural challenges like poor network coverage 
and poor access to electricity are often major limitations to 
the implementation of mobile technologies for health care 
service delivery.24,37,45–48 This is because mHealth inter-
ventions need to have a stable mobile network and 
a continuous power supply to automatically send the text 
message reminders and recharge the mobile phones of 
end-users.

The illiteracy of end-users was reported as a potential 
barrier by some of the study participants. This finding 
corroborates with other studies that indicated illiteracy as 
an important barrier to mobile text-message-based 
reminders.34,48–54 This result may be explained by the 
fact that higher education may facilitate the use and the 
ability to read SMS. Evidence also showed that technical 
challenges would be faced by illiterate clients while using 
mHealth interventions.55 Illiteracy has been a problem 
when it comes to technical issues and as users do not 
appreciate device functionality and are unable to operate 
them, leading to failure in implementation.

Security and confidentiality issues were not reported as 
a barrier for implementation in this study which is consis-
tent with another study.56 But, this finding contradicts with 
results reported by other studies.37,57,58 This could be 
justified in a way that confidentiality challenges may 
arise during the application of mHealth interventions for 
sensitive and stigmatizing health services with frequent 
sharing of mobile phones. In this particular study, mobile 
text messages were sent for vaccination service which is 
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a preventive service with routine advocacy done at the 
community level.

In this study, stakeholder engagement was reported as 
a facilitator for the sustainable and effective implementa-
tion of mHealth initiatives. In another study, it was stated 
that key strategies to facilitate the integration of mHealth 
interventions in existing health systems demand collabora-
tion between stakeholders.59 Evidence also indicated that 
there is a huge interest by the government of Ethiopia to 
integrate and implement mHealth initiatives for various 
health programs.8,11 Hence, multi-sectoral collaboration 
is very important for the success of mHealth initiatives 
in Ethiopia since its implementation is dependent on the 
collaboration of various sectors including Ethio-Telecom 
and non-governmental organizations.

Orientation and training for users are suggested by 
respondents for better implementation of the SMS-based 
mHealth interventions. A study from Kenya also suggested 
that some advocacy of the intervention and teaching of 
SMS content and use might be required for improved 
acceptability and sustainable implementation of mHealth 
interventions.47 Most end users may be technically chal-
lenged to use the reminder system and hence training, 
awareness creation, and education are highly recom-
mended under such conditions.

Evidence indicated that one of the barriers to m-Health 
implementation in LMICs might be a service fee for 
users.60 In this study, mothers were willing to pay for the 
mobile text message reminders which corroborates with 
findings of other studies.34,35,39,44 This may demonstrate 
the importance placed on the vaccination of children by 
mothers. It is not surprising in this study that some of the 
mothers agreed with the idea of the government paying for 
the text message reminders. This may be because they are 
used to support the government provided free child immu-
nization services in Ethiopia. The willingness of mothers 
to pay for the mobile text messages could indicate the 
potential of integrating the mHealth intervention costs to 
the health system payment modality including the commu-
nity-based health insurance system.

This study has the following strengths and limitations. 
The study included a diverse sample of participants. To 
increase the transparency of the interpretation, findings 
were illustrated with quotations from responses of partici-
pants. This study was conducted in the urban community 
which may limit the transferability of the findings to 
different contexts. Self-reported data is subject to social 
desirability bias, and thus participants might have 

exaggerated responses. We also acknowledge that data 
saturation is a disputable concept and novel themes may 
have emerged from further interviews.61

Implications for Practice
Findings from this study could guide the future implemen-
tation of mHealth initiatives in the routine immunization 
program, thus optimizing their chances for success. 
Successful mHealth design, which takes barriers into 
account, may complement current practice and optimize 
the use of limited resources. Sustainable and effective 
implementation of mHealth initiatives would be daunting 
without providing technical support to end-users, expand-
ing mobile networks and electricity, and health facility 
readiness. For mothers who cannot read mobile text mes-
sages, adding a direct call or voice message option on the 
mHealth system could be used as an option to improve 
program effectiveness in reaching the larger community. 
Besides, close family members could have a role to tech-
nically support mothers in this regard. For the low mobile 
phone ownership, alternative mitigation strategies like 
phone sharing among household members could be con-
sidered additionally. During implementation, taking into 
account the language diversity in Ethiopia is also 
important.

Conclusion and Recommendations
Mobile phone text message reminders for child vaccina-
tion service are acceptable by clients. Mothers who 
received the mobile text message reminders found it 
clear and understandable. ICT Infrastructure (phone own-
ership, network, and electricity), literacy, and language- 
related issues were considerable barriers to implementa-
tion. In this study, security and confidentiality concerns 
were not a barrier to the implementation of SMS-based 
mHealth initiatives for the EPI program in the study set-
ting. Stakeholder’s collaboration, willingness of clients to 
pay for the mobile text message reminders, and provision 
of orientation/training to end-users before actual imple-
mentation are the facilitators for implementation.

Future implementation should pay particular attention 
to potential barriers and leveraging the existing opportu-
nities to optimize the implementation in resource-limited 
settings. Before actual implementation, program imple-
menters should also consider providing orientation to end 
users on the mHealth program. Moreover, designing future 
strategies that could encourage collaboration between 
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stakeholders and service integration to enhance large-scale 
implementation is recommended.
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