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Abstract
Background: The immunization program in most developing countries including Ethiopia is challenged by
lack of effective methods to track vaccination schedules. With the unprecedented penetration of mobile
devices in developing world, mHealth applications are being leveraged for different disease
domains. Among the different factors that affect the use of mHealth interventions is the intention of end
users to use the system. In this research, we aimed to �ll the evidence gap by investigating mother’s
intention to use text-message reminders for vaccination in north-west, Ethiopia.

Methods: A cross-sectional study was conducted among 460 mothers presenting with their infants for
vaccination at a health facility from October 1 to 26, 2018. A systematic random sampling technique was
applied to select study participants. Data were collected using validated instrument. Descriptive statistics
were computed and binary logistic regression analyses was used to assess factors associated with the
outcome variable. The regression results were reported as AORs with their 95% CIs. 

Results: Of 456 mothers included for analysis, 360 (78.9%) with 95% CI: (74.9% - 82.4%) of mothers have
intention to use mobile phone text message reminders for vaccination. Of these, 270 (75%) also wanted
to receive the reminders a day before the vaccination due date for the child. The preferred language for
receiving reminders was Amharic language (58.1%). Mothers aged 35 years and above [AOR = 0.352;
95%CI: 0.149- 0.833], secondary education and above [AOR= 4.428; 95% CI: 2.046- 9.580], mobile phone
use for more than two years [AOR= 3.627; 95%CI: 1.657-7.938], perceived usefulness [AOR: 6.372; 95%CI:
3.128-12.981] and perceived ease of use [AOR: 3.847; 95%CI: 2.061- 7.180] were predictors of intention to
use mobile phone text message reminders for vaccination.

Conclusion: Majority of mothers have intention to use mobile phone text message reminders for child
vaccination. Mother’s age, education, duration of mobile phone use, perceived usefulness, and perceived
ease of use were associated with intention of mothers to use mobile phone text message reminders for
vaccination. Considering these predictors and user’s preference could inform the implementation strategy
for use of the mHealth supported text messaging interventions in the resource limited setting of Ethiopia.

Background
Timely completion and uptake of the childhood vaccination is key to reducing the high morbidity and
mortality of vaccine-preventable diseases among infants globally. However, many children still miss
scheduled vaccines in the Extended Program of Immunization (EPI) or are being vaccinated after the
recommended ages (1,2). Adherence to childhood vaccination schedules is a function of various factors
including the information gaps both from the service supply and demand sides (3).

The immunization program is also challenged with lack of effective methods to track vaccination
schedules (4). Immunization programs usually involve the use of the child health card as a tool for
reminding caregivers of children of the dates of their next vaccination (5). However, it was observed that
majority of the mothers who missed their vaccination appointment were due to forgetfulness and
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di�culty in tracking vaccination schedules indicating a need to identify more innovative approaches (6–
8).

With the continuous growth of mobile network coverage and unprecedented penetration of mobile
devices, leveraging mHealth applications in health sector is becoming popular (9). By the end of 2018,
5.1 billion people around the world subscribed to mobile services, accounting for 67% of the global
population (10). In the same year, the mobile subscriber’s in Ethiopia reached 44% (11). A study
conducted on mobile phone access in Gondar city among pregnant women reported that 76.7% of
mothers owned a mobile phone (12).

Mobile health (mHealth) is the use of mobile phone technology to deliver health care (13). mHealth is
now extensively used in healthcare and there is a growing global trend in harnessing this technology for
behavior change, disease surveillance, prevention and control of various health problems and enhancing
attendance for health services. Hence, the �eld of mHealth, has been proposed as a potential solution to
many of the challenges that developing countries face (14–22).

mHealth applications and programs make use of several aspects of mobile technology such as text
messaging, voice and video services (13). Short message service (SMS) is widely applicable appointment
reminder intervention to improve health care seeking behaviors considering participant characteristics
such as forgetfulness and lack of knowledge (23–25). Text messaging is a potential tool for health care
improvement for several reasons; applicability on almost every model of mobile phone, relatively low
cost, widespread, does not require technological expertise, and widely applicable to a variety of health
behaviors and conditions (26,27).

When introducing mobile phone based health services, it is critical to study the factors that in�uence user
intention to adopt those services (28). Hence, investigating user’s intention, preference and engagement is
crucial (29–34) to design more effective mHealth interventions (35,36). Cultural and contextual
differences should also be considered when developing text message reminder systems (28,37,38).

Although text messaging has expanded in popularity worldwide, there is limited evidence on user’s
intention and preference in Ethiopia, particularly in the study area. Therefore, this study aimed to assess
the intention of mothers and its associated factors to use of mobile phone text message appointment
reminders for routine vaccination in Gondar city, north-west, Ethiopia.

Methods

Study design and setting
A health-facility based cross sectional study was conducted from October 1 to October 26, 2018 in
Gondar city administration, northwest, Ethiopia. Gondar city administration has a total of 24 Keble’s (13
urban and 11 rural). The city administration had an estimated total population of 390, 644. Of which,
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12,149 were under one year of age. The city administration has also a total of 23 public health facilities
(one comprehensive specialized hospital, eight health centers and fourteen health posts (39).

Source and study populations
The source population consisted of mothers paired with infants attending the vaccination units at health
facilities. The study population included those eligible mother-infant pairs who visited the selected health
facilities during the study period.

Inclusion and exclusion criteria
Those mothers of infants who visited vaccination units of health facilities and remaining with at least
one vaccination appointment were included. Mothers who resided in the study area for at least 6 months
prior to the study period and who owned mobile phone were included for this particular study. Mothers
whose infants had already received the last doses of vaccines were excluded from the study.

Sample size and sampling procedures
We could not �nd any study conducted in Ethiopia to determine the intention of mothers to use text
message reminders for routine vaccination. Therefore, we did pilot study to determine the proportion of
those mothers who have intention to use the text message reminders and it was found to be 77.6%.
Finally, the sample size required for this particular study was calculated by considering the following
assumptions; proportion of intention to use text message reminder for child vaccination as 77.6% (from
pilot study), 95% CI and 4% margin of error. With this assumptions, the sample size was 418. Taking 10%
non-response rate, the �nal sample size was 460.

All the eight health centers and the comprehensive specialized hospital in Gondar city were included for
this study. The sample in each health facility were allocated proportional to the number of clients who
attended vaccination schedules in the same period of the previous year. A systematic random sampling
technique was applied to select the study participants.

Study variables
The outcome variable was intention to use text message reminder for vaccination. Based on the
technology acceptance model; perceived ease of use and perceived usefulness were considered as
predictor variables for this study (40). Additionally, the socio-demographic characteristics of mothers
were included as predictors for the outcome of interest.

Intention to use mobile text message reminders was de�ned as the user’s likelihood to use mobile phone
text message reminders for child vaccination. (28,29,41–43). Perceived ease of use was de�ned as the
extent to which a person believes that using a particular system (in this case the text message reminder)
would be free from effort (28,29,41,42). Perceived usefulness was de�ned as the degree to which a
person believes that using a particular system (in this case the text message reminder) would enhance
his or her task (in this case timely vaccination of children) (28,29,41,42).
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All items were measured on a 5-point likert-type scale ranging from “strongly disagree” (score 1) to
“strongly agree” (score 5). Item scores for each composite variable were summated and averaged to
create variable scales for data analysis (44,45). Finally the composite variables were dichotomized based
on the average scores taking 3 as cut of point. Hence, those variables with average score of higher than 3
were categorized as “Yes” while those variables with average score lower than or equal to 3 were
categorized as “No” (46,47).

The household socio-economic status was created by principal components analysis (PCA), including
variables on asset ownership, housing characteristics and ownership of animals and farming. This was
done for urban and rural households separately. Urban and rural households PCA loading scores were
merged for household wealth index classi�cation using quintiles. Finally, the merged scores for urban
and rural were divided into three quintiles as poor, middle and rich households (48).

Data collection tools and procedures
Data collection instrument for this study was adapted from the scales used in the technology acceptance
model (TAM) which has four major variables: Perceived Usefulness (PU), Perceived Ease of Use (PEOU),
Behavioral Intention (BI) and actual use. The scales perceived usefulness and perceived ease of use were
adapted from Davis’s study (42) and the scale intention to use was adapted from Venkatesh et al’s study
(46) to �t the study context. During adaption, the data collection instrument underwent forward and
backward translation. Face and content validity of the data collection instrument was assessed by six
experts and the proposed changes from the expert panels were considered for re�nement of the data
collection instrument.

Then, prior to the actual data collection, pilot study was done out of the study area, in health facilities of
Bahir Dar city administration with a sample size of 100. The results of the pilot study were used to assess
the validity and reliability of the data collection instrument. The internal consistency for each dimension
of the data collection instrument was checked using Cronbach’s alpha and scores on perceived
usefulness (Cronbach alpha = 0.95), perceived ease of use (Cronbach alpha = 0.91) and intention to use
text message reminders (Cronbach alpha = 0.93) were deemed acceptable.

Finally, nine data collectors and three supervisors were recruited for the actual data collection. Training
was given to data collectors and supervisors on the data collection tools and procedures.

Mothers who visited the selected health facilities for their infant’s vaccination were approached for
interviews. Face to face interview technique was used to collect data from eligible study participants
using the validated data collection instrument.

Data processing, analysis and parameter estimation
methods
The data were checked for completeness, entered into Epi-data version 3.1 and exported to STATA version
14 software for analysis. Descriptive statistics on frequencies and percentages were computed and have
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been presented using graphs and tables. Binary logistic regression analysis model was used to identify
the predictor variables for intention to use text message reminders for child vaccination. Those
independent variables which had p-value of less than 0.2 during the bivariable logistic regression
analysis were considered for the multivariable logistic regression analysis. Then, the results were reported
as Adjusted Odds Ratio (AOR) with their 95% CIs.

The presence of multicollinearity was checked among independent variables using Variance In�ation
Factor (VIF) at cut off point of 10. Finally, Hosmer and Lemshow goodness of �t test was used to check
the model �tness (49).

Ethical considerations
Ethical approval was obtained from the University of Gondar ethical review board before the
commencement of the study. Study permission was sought at all levels of governmental administration
systems including health o�ces and health facilities. Informed written consent was obtained from each
study participant. Moreover, con�dentiality assurance was provided to study participants on any
information provided by them and their privacy was kept during data collection.

Results

Socio-demographic characteristics
This study considered a sample size of 460 with a response rate of 99.1%. As shown in Table 1, 260
(57%) mothers belonged to an age group of 25–34 years. Majority of the mothers were currently married
(90.8%), orthodox by religion (87.5%) and more than half (54.8%) of the mothers attained secondary
education and above [Table 1].

Pertaining to occupation of the mothers, the largest 263 (57.7%) of the total mothers were housewife’s
followed by merchants 89 (19.5%). The study also indicated that vast majority (93.9%) of the mothers
were resided in urban kebele’s [Table 1].
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Table 1
Socio-demographic characteristics of mothers who vaccinated their infant’s in

health facilities of in Gondar city administration, north-west Ethiopia, 2018 [N = 
456]

Characteristics Total (%)

Age of mother ≤ 24 138 (30.3)

25–34 260 (57.0)

≥35 58 (12.7)

Marital status Married 414 (90.8)

Others 42 (9.2)

Religion Orthodox 399 (87.5)

Muslim 45 (9.9)

Others 12 (2.6)

Mother’s education No formal education 62 (13.6)

Primary 144 (31.6)

Secondary and above 250 (54.8)

Mother’s occupation Housewife 263 (57.7)

Employed 60 (13.2)

Merchant 89 (19.5)

Others 44 (9.6)

Residence Rural 28 (6.1)

Urban 428 (93.9)

Family size < 5 304(66.7)

≥5 152 (33.3)

Household wealth Index Poor 153(33.6)

Middle 152 (33.3)

Rich 151 (33.1)

Distance to health facility (in minutes) <15Minute 192 (42.1)

15-30Minute 213 (46.7)

>30Minute 51 (11.2)
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Mobile phone utilization
Three hundred twenty four (71.1%) of the mothers have been using mobile phones for more than two
years and 232 (50.9) of the mothers were using smart phones. Mobile phone network challenges were
encountered by 41 (8.9%) of the participants and 36 (7.9%) encountered a problem to keep their mobile
phones charged. Regarding text message use, 415 (91%) and 398 (87.3%) of the mothers can read and
send mobile text messages respectively. Pertaining to phone sharing, 56 (12.3%) shared their mobile
phones to household members [Table 2].
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Table 2
Mobile phone utilization of mothers who vaccinated their infant’s in health

facilities of Gondar city administration, north-west, Ethiopia, 2018

Characteristics Total (%)

Duration of mobile phone use < 1 year 54 (11.8)

1–2 years 78 (17.1)

> 2 years 324 (71.1)

Type of current mobile phone Standard 232 (50.9)

Smart 224 (49.1)

Changed phone number in the last 12 months No 425 (93.2)

Yes 31 (6.8)

Have additional phone number No 411 (90.1)

Yes 45 (9.9)

Experienced mobile network challenges No 415 (91.1)

Yes 41 (8.9)

Problem keeping a mobile phone charged No 420 (92.1)

Yes 36 (7.9)

Switch off mobile phone during day time No 427 (93.6)

Yes 29 (6.4)

Can read mobile text message No 41 (9)

Yes 415 (91)

Can send mobile text message No 58 (12.7)

Yes 398 (87.3)

Shared mobile phone with others in the house No 400 (87.7)

Yes 56 (12.3)

Intention to use text message reminders for child
vaccination
In this study, 360 (78.9%) with 95% CI: (74.9% − 82.4%) of mothers intended to use text message
reminders for child vaccination, if offered the opportunity. Three hundred eighty-eight (85.1%) of the
mothers perceived the mobile phone based text message reminders as useful to child vaccination.
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Similarly, 359 (78.7%) of the mothers perceived the mobile phone based text message reminders for child
vaccination as easy to use [Figure 1].

Preference of mothers to receive text message reminders
for child vaccination
Most of the mothers preferred receiving text message reminders starting the �rst vaccination
appointment (47.8%) followed by second vaccination appointment (31.1%). Regarding the number of text
messages, around two third (64.2%) preferred to receive one text message reminder per each vaccination
appointment. The study also indicated that three fourth (75%) and 131 (36.4) of the mothers wanted to
receive the text message reminder a day before the due date and on the due date of the vaccination
appointment respectively. Regarding language preference, more than half (58.1%) of the mothers would
prefer to receive text messages in local (Amharic) language while 38.9% preferred to receive the text
message in both Amharic and English languages [Table 3].
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Table 3
Preference of mothers to receive text message reminders for child vaccination in Gondar city

administration, north-west, Ethiopia, 2018 [N = 360]

Characteristics Total (%)

Preferred appointment to begin receiving reminders First appointment 172
(47.8)

Second 112
(31.1)

Third 47 (13.1)

Fourth 29 (8.1)

Preferred number of text messages per visit One 231
(64.2)

Two 115
(31.9)

Three 14 (3.9)

Preferred date to receive text message reminders On due date 131
(36.4)

A day before due date 270 (75)

Two days before due date 82 (22.8)

Three days before due date 16 (4.4)

Others 4 (1.1)

Preferred time of the day for receiving text message
reminders

Morning (6:01am-before
12am)

86 (23.9)

Afternoon (12am- 6 pm) 147
(40.8)

Evening (6:01 pm-12 pm) 30 (8.3)

Any time 97 (26.9)

Preferred language Amharic only 209
(58.1)

Both Amharic and English 140
(38.9)

English only 11 (3.1)

Predictors of intention to use text message reminders for
child vaccination
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The bivariable analysis indicated that age, mother’s education, mother’s occupation, marital status,
household wealth index, place of residence, duration of mobile phone use, mobile phone type, perceived
ease of use and perceived usefulness were signi�cantly associated (p < 0.2) with intention of mothers to
use text message reminders for child vaccination. In the �nal multivariable logistic regression model the
variables age, mother education, duration of mobile phone use, perceived ease of use and perceived
usefulness were found to have statistically signi�cant association with intention of mothers to use text
message reminders for vaccination.

As shown in Table 4, mothers above 35 years of age were 65% less likely [AOR = 0.352; 95%CI: 0.149–
0.833] to have intention to use text message reminders for child vaccination than those who are less than
25 years of age after controlling for other variables. Mothers who had primary education were 2.7 times
more likely [AOR = 2.749; 95%CI: 1.249–6.053] and who had secondary education and above were 4.4
times more likely [AOR = 4.428; 95%CI: 2.046–9.580] to have intention to use text message reminders for
child vaccination than those who had no formal education after controlling for other variables.

After controlling for other factors, mothers who used mobile phones for more than two years were 3.6
times more likely [AOR = 3.627; 95%CI: 1.657–7.938] to have intention to use text message reminders for
child vaccination as compared to those who used mobile phone for less than one year. The study also
indicated that perceived ease of use has a positive and signi�cant effect on mother’s intention to use text
message reminders for child vaccination. Keeping other factors constant, those who perceived the text
message reminder as easy to use were 3.8 times more likely [AOR: 3.847; 95%CI: 2.061–7.180] to have
intention to use text message reminders for child vaccination as compared to their counterparts.
Similarly, mothers who perceived the text message reminder as useful were 6.3 times more likely [AOR:
6.372; 95%CI: 3.128–12.981] to have intention to use text message reminders for child vaccination as
compared to their counterparts.

In the �nal multivariable model, marital status, occupation, household wealth index and the type of
mobile phone mothers are currently using didn’t have a statistically signi�cant association with intention
of mothers to use mobile phone text message reminders for child vaccination.
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Table 4
Bivariable and multivariable regression analysis of factors associated with intention to use text message

reminders for child vaccination in Gondar city, northwest, Ethiopia, 2018

Characteristics Intention to
use [N]

COR [95% CI] AOR [95% CI]

No Yes

Age of mother ≤ 24 23 115 1 1

25–34 48 212 0.883[0.511,
1.525]

0.766 [0.379,
1.551]

≥35 25 33 0.263 [0.132,
0.524]

0.352 [0.149,
0.833]

Mother’s Education No formal
education

33 29 1 1

Primary 29 115 4.512[2.369,
8.592]

2.749 [1.249,
6.053]

Secondary and
above

34 216 7.229[3.903,
13.386]

4.428 [2.046,
9.580]

Marital status Married 81 333 1 1

Others 15 27 0.437[0.222,
0.861]

0.628 [0.241,
1.635]

Mother’s occupation Housewife 60 203 1 1

Employed 11 49 1.316[0.644,
2.690]

0.940 [0.369,
2.394]

Merchant 11 78 2.095 [1.047,
4.194]

1.194 [0.503,
2.834]

Others 14 30 0.633[0.315,
1.271]

0.910 [0.359,
2.305]

Household wealth
index

Poor 50 103 1 1

Middle 24 128 2.588 [1.491,
4.494]

1.272 [0.603,
2.682]

Rich 22 129 2.846[1.618,
5.004]

1.149[0.507,
2.605]

Duration of mobile
phone use

< 1 year 21 33 1 1

1–2 years 31 47 0.964[0.474,
1.963]

1.084 [0.450,
2.611]

> 2 years 44 280 4.049 [2.150,
7.624]

3.627 [1.657,
7.938]
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Type of current mobile
phone

Standard 66 166 1 1

Smart 30 194 2.571 [1.592,
4.149]

1.407 [0.687,
2.881]

Perceived ease of use Not easy 50 47 1 1

Easy 46 313 7.238[4.371,
11.986]

3.847 [2.061,
7.180]

Perceived usefulness Not useful 37 31 1 1

Useful 59 329 6.655 [3.832,
11.556]

6.372 [3.128,
12.981]

Multicollinearity and model �tness
Multi-collinearity test was performed for the variables included in the �nal multivariable model. Hence, the
variable place of residence had a VIF value of 12.3 and removed from the �nal model due to its
multicollinearity effect. The �nal model �tness was also assessed using Hosmer and Lemshow test. The
Hosmer and Lemshow test showed that the model �ts the data well (P-value of 0.905).

Discussion
In this study, mothers have high perceived usefulness, perceived ease of use and intention to use mobile
phone text message reminders for their infant’s vaccination. Mother’s age, educational status, duration of
mobile phone use, perceived ease of use and perceived usefulness were signi�cantly associated with
intention of mothers to use mobile phone-based text message reminders for child vaccination. Mothers
preferred to receive mobile phone based text messages one day before the due date of vaccination and in
Amharic (local) language.

This study indicated that majority of the mothers have intentions to use text message reminders for child
vaccination. This �nding corroborated �ndings from a study in Lagos Nigeria where most mothers
indicated a willingness to receive reminder text messages for vaccination appointments through mobile
phones (50). A willingness study on pregnant women in Gondar city also reported consistent �nding
where around three fourth of women were willing to receive text messages (12). However, this �nding was
slightly higher than a �nding from another study in Nigeria (35). On the other hand, this �nding is lower
than a study �nding from Kenya (9). The difference might be due to the difference in the ICT
infrastructure and investment in digitalization across countries that can potentially be re�ected among
the study participants intention to use mobile technologies for health service.

In this study, older mothers were less likely to use text message reminders for child vaccination in the
future that is consistent with studies conducted in Ethiopia among pregnant women (12) and ART
patients (51). A study from China also indicated that young individuals are more open to new
technologies (52). Evidences also indicated that younger population has higher tendency of interacting to
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new technological products including mHealth with more control over ICT to adapt to the operating
procedures (53,54).

Educational status of mothers was also positively associated with their intention to use mobile phone-
based text message reminders for child vaccination. This �nding is in accordance with other studies
(6,30,50,52,55). This may be explained by the fact that educated women are likely to be aware of
incoming text messages and are likely to read and act on the received messages promptly. Evidence also
showed that literacy status was shown to be an issue in text message reminder system implementation
that has to be addressed when text message reminder system is being planned for implementation (26).
A potential drawback to implementing a mobile phone based text messaging intervention is that it
requires the recipient to have an adequate level of literacy, marginalizing some population groups who
could potentially bene�t from the mHealth intervention (22). In our study population this could affect
around 14% of women having no formal education.

In this study duration of mobile phone use was found to positively affect intention of mothers in receiving
text message reminders for child vaccination. Another study also indicated that offering experienced
people an opportunity to get acquainted with an e-Health application will increase their intention to use e-
Health in future (55). These days, as clients often use mobile phones in their daily activities for longer
duration, it may re�ect their intention towards the usage of their mobile phones for additional services
including health care (56).

The study also found that perceived usefulness has a positive signi�cant association with intention of
mothers to use text message reminders for child vaccination. This �nding is consistent with other studies
where users who did not believe in the possible advantages of e-Health were less inclined to use e-Health
(52,55,57,58). If the users perceived that the new system can provide useful health information and
improve performance, then this usefulness will directly lead to the intention to use the proposed system
(56,57,59). End users need to perceive the system as being useful or they will not attempt to use it
regardless of how easy or di�cult it is to use. Therefore, during system development, there is a need to
ensure that the system will improve the intended health outcomes (26,56).

The �ndings also showed that perceived ease of use was positively associated with intention of mothers
to use text message reminders for child vaccination. This �nding corroborates with �ndings of other
studies (45,52,55,57). When users have no or little previous experience of using a system, they usually
pay more attention to the system’s ease of use. This implies that users would be unwilling to use a new
mHealth service regardless of how useful the system would be, if they perceive it to be di�cult to use.
Research also showed that users will stop using mHealth interventions that are not user friendly (45).
Di�culty in using a new system could be solved if the user thinks that the system will be useful to them.
One study reported that training users on the new mobile health technology improves perceived ease of
use and, thereby, increases intention to use the actual system (45). Hence, deployment of new mHealth
service may require extra guidance on how to operate and use the new system for improved
implementation (26, 56).
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Mobile services are mainly designed for individual users, who may have different expectations and needs
in accordance with their preferences. In order to develop an effective text message reminder system for
vaccination, parental preferences must be fully understood and taken into consideration (54). In this
study, more than half of mothers would like to receive the text message reminders in Amharic (local)
language. This �nding is consistent with evidence from India (27). In contrary, from studies in Nigeria
(8,30,50) and Kenya (60) majority of the mothers preferred English language for reminders on their
mobile phones which could be attributed to their high literacy levels.

For successful implementation of mHealth programs, clients should be able to choose when and how
frequently they would receive text messages (22). The �ndings of this study indicated that majority of
mothers preferred to receive one text message reminder per each vaccination appointment. The optimal
timing most preferred by mothers for receiving the text message reminders is the day preceding the
vaccination appointment date which corroborates the �ndings in other studies (6,35,50). This might be
due to the fact that sending text messages to mothers one day before their vaccination appointments will
increase the chances of the messages being seen and help them to get prepared for their child
vaccination appointments ahead of time.

The time of day at which mothers would receive text messages varied greatly. In this study afternoon is
the most preferred time of the day to receive text message reminders which is consistent with another
study (54). On the other hand in a study from Nigeria, about two �fths of mothers were willing to receive
reminder text messages any time of the day (4).

This study also showed that marital status, mother’s occupation, household wealth index and type of
current mobile phone were not found to have a statistically signi�cant association with intention of
mothers’ to use mobile text messages for child vaccination. In another study it was also reported that the
type of mobile phone didn’t have signi�cant association with intention to use SMS reminders (12). Thus,
the type of mobile phone the mother had and the differences in economic status would not be a major
challenge for implementing text message reminder interventions for child vaccination. Though it didn’t
have signi�cant effect in another study (12) the variable place of residence has been removed from the
�nal model due to its multicollinearity effect.

Implications for practice and research
This study has practical implications in particular for immunization program managers. Given the high
proportion of mothers who had intention to use mobile phone-based text message reminders for
vaccination, incorporating mobile text messages is a promising avenue to strengthen the routine
immunization program in Ethiopia. If designed appropriately by considering users preference in terms of
frequency, timing and language; text message based mHealth interventions may be an innovative way for
engaging users in care for improved child vaccination outcomes. The study also provides a basis for
further interventional studies that can develop and assess effectiveness of mobile text messaging
interventions as a tool to improve the routine immunization program in Ethiopia.
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Declarations

Limitations
The �ndings of this study should be interpreted in light of some limitations. First, we studied intention for
text message based appointment reminder for those who already has mobile phone and visiting
vaccination units of health facilities in north-west, Ethiopia. So, the �ndings may not be generalizable to
the population of entire country particularly for those residing in rural areas.

As most mHealth programs focus on those with mobile phones, a potential drawback to the use of
mobile phone based text-message-reminders is potential marginalization of certain populations, such as
those that do not have a mobile phone. In the study area, it has been reported in another study that three-
fourth of pregnant women owned a mobile phone (12) who actually are eligible for mHealth
implementation. Finally, supplying mobile phones for those mothers who do not have mobile phones
would not be a sustainable approach during actual implementation of mHealth interventions. However,
these limitations may be reduced as mobile technology advances and mobile subscriptions grow in
developing countries. In addition, further study would be helpful to assess the needs of the population
that is not eligible for mHealth interventions and explore available methods to reach them. Secondly, the
responses might have been affected by bias introduced by the interviewers. To reduce this bias, we
trained the interviewers and standardized the interviewing procedures.

Conclusion
In this study, we found that majority of mothers have intention to use mobile phone text message
reminders for child vaccination. Most of the mothers also would like to receive the text message
reminders in Amharic (local) language one day before the vaccination due date. Predictors of mothers’
intention to use mobile phone text message reminders include mother’s age, mother’s education, duration
of mobile phone use, perceived ease of use and perceived usefulness of the proposed system.

Considering these predictors and user’s preference could inform the implementation strategy for use of
the mHealth supported text messaging interventions in the resource limited setting of Ethiopia. Program
planners should also consider utilizing mobile text message reminders as a strategy to increase
adherence to vaccination services. Taking in to account the �ndings of this study, development of
automated mobile phone based text message reminder system and testing its effectiveness is
recommended.
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Figure 1

Intention, perceived usefulness and perceived ease of use in using text message reminders for
vaccination, Gondar city administration, northwest, Ethiopia [N=456]


