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Abstract 

Background Mobile phone-based messaging for maternal education has shown promising outcomes in promoting 
maternal and child healthcare in low- and middle-income countries, where there is poor utilization of healthcare ser-
vices. However, the success of a mobile phone messaging-based intervention depends on identifying and addressing 
the underlying factors that determine its utilization before implementation.

Objective To assess pregnant mothers’ intention to use a mobile phone-based messaging intervention to improve 
maternal and newborn health in Jimma Zone, Ethiopia.

Method This study employed a cross-sectional study design among randomly selected pregnant mothers residing 
in six primary health care units that were selected from three districts of Jimma Zone, Ethiopia. Data were collected 
using an interviewer-administered structured questionnaire. Descriptive statistics such as frequencies, percentages, 
mean, and standard deviation were calculated and presented using tables. Multivariable linear regression analysis 
was used to identify predictors of intention. Standardized regression coefficients were used to understand the effect 
of the independent variables and outcome variable. A 95% confidence interval and a p-value of < 0.05 were consid-
ered significant.

Result Two hundred seventy-nine pregnant mothers participated in this study, resulting in a 98.9% response rate. 
Almost all (98.9%) respondents preferred the Afan Oromo language, 41.9% of respondents preferred the afternoon 
and 48.4% preferred receiving health information as text messages once daily. Having family members who can share 
SMS information (β = 0.098, 95% CI: (0.279—1.867), perceived usefulness (β = 0.283, 95% CI: (0.143—0.341), perceived 
easiness (β = 0.209, 95% CI: (0.054—0.392), perceived acceptability (β = 0.158, 95% CI: (0.007—0.178) and perceived 
feasibility (β = 0.186, 95% CI: (0.057—0.284) were found to have a positive significant association with the intention 
to use mobile phone-based messaging for maternal and newborn health.
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Background
Globally, maternal and newborn remains an urgent pri-
ority due to the high death toll among these population 
groups [1]. Maternal and newborn deaths primarily occur 
due to complications during pregnancy, labor, childbirth, 
and the postpartum period [2]. The majority of these 
deaths takes place in low- and middle-income countries 
(LMICs), where access to and utilization of healthcare 
services are limited [3, 4]. Although the government of 
Ethiopia has implemented several initiatives and strate-
gies to improve maternal and newborn health outcomes 
[5, 6], the country still has the highest maternal and neo-
natal mortality ratios, with a maternal mortality ratio of 
267 per 100,000 live births [7] and a neonatal mortality 
rate of 33 per 1,000 live births [8].

Utilization of essential maternal health care services 
such as antenatal care (ANC), skilled delivery, postnatal 
care (PNC), and newborn care practices plays a signifi-
cant role in promoting maternal and newborn health [9]. 
However, these services are underutilized in LMICs due 
to various factors [10, 11]. In addition to health system-
related factors like infrastructure, finance, and human 
resources, individual factors such as low health literacy 
[12], knowledge [13], attitude [14], and other behavioral 
factors [15] also contribute to inadequate utilization of 
maternal and newborn care services in LMICs. Evidence 
indicates that educational interventions targeting moth-
ers have a positive impact on the utilization of maternal 
health care services and newborn care practices, includ-
ing colostrum administration and early initiation of 
breastfeeding in LMICs [16].

The global growth of mobile connectivity has created 
an opportunity for the emergence of a subset of eHealth 
known as mHealth [17]. mHealth is defined as the use 
of mobile wireless technologies for health [18]. It covers 
using mobile phones and tablets for voice calls, texting, 
audio, images, video, voice short message service (SMS), 
multimedia messaging, and internet access [19]. Accord-
ing to the International Telecommunication Union, 
in 2022, mobile phone coverage reached 97.4% of the 
world’s population, with 72.7% owning mobile phones 
[20]. This high coverage and penetration of mobile 
phones have provided an opportunity to utilize mHealth 
for monitoring health services, facilitating interaction 

among healthcare providers, managing human resources, 
providing educational information, and enhancing 
behavior change [21, 22]. Mobile phone messaging, par-
ticularly through SMS, is a commonly used component 
of mHealth, employed for improving self-management of 
conditions such as diabetes, weight loss, physical activity, 
quitting smoking, medication adherence in antiretroviral 
therapy, and promoting the utilization of maternal and 
newborn health care services [23–26].

However, the success of mobile phone messaging-
based interventions depends on the identification and 
addressing of underlying factors prior to implementation 
[27]. Factors such as acceptance, end-users’ preferences 
regarding the receipt of text messages, experience with 
using mobile phones and text messages, perception, and 
intention to use text messages affect the implementation 
of mobile phone messaging-based intervention [28, 29]. 
Additionally, factors such as culture, accessibility, and 
acceptance in the local context play a significant role in 
determining the design and success of an mHealth inter-
vention [30, 31]. Therefore, it is crucial to identify these 
factors when developing mobile phone messaging-based 
interventions to ensure their alignment with the local 
context and to avoid implementing interventions that fail 
due to low user adoption.

This study is part of the formative phase of an inter-
vention aimed at evaluating the effectiveness of mobile 
phone messaging-based message framing to improve 
maternal and newborn care practices among mothers in 
Jimma Zone, Ethiopia. The current study aims to assess 
the intention, perceptions, and preferences of pregnant 
mothers regarding the use of mobile phone-based mes-
saging for maternal and newborn health information 
(MNHI) in the Jimma Zone, Ethiopia.

Method
Study design and setting
A Cross-sectional study was conducted from October 3 
to 28, 2022, in the Manna, Shebe Sombo, and Dedo dis-
tricts of the Jimma Zone, Oromia, Ethiopia. Jimma Zone 
is characterized by poor health infrastructure, including 
a high health worker-to-population ratio (1:329) and a 
limited number of health facilities providing comprehen-
sive emergency obstetric and newborn care. The zone 

Conclusion The majority of respondents preferred receiving mobile phone-based messaging on MNH in the Afan 
Oromo language, during the afternoon, and once daily. Having family members who share text message informa-
tion, perceived usefulness, perceived easiness, perceived acceptability, and feasibility were significantly associated 
with intention. These findings highlight the importance of considering user preferences and determinants of inten-
tion when designing mobile phone-based messaging.
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also has a high maternal mortality ratio (412 per 100,000 
live births). The three districts were selected from a total 
of 21 districts in Jimma Zone, based on the confirmation 
that each of them had no ongoing initiatives focused on 
digital health aimed at improving maternal and newborn 
health. This study was reported in accordance with the 
STROBE checklist for cross sectional studies (Additional 
file 1).

Study participants
Pregnant mothers living in the catchment area of the 
selected primary health care unit (PHCU) were selected 
to participate in the study. The study included pregnant 
mothers who had a follow-up for ANC service, owned a 
mobile phone or had a family member who owned one, 
and provided written informed consent to participate in 
the study.

Sample size calculation and sampling procedure
The sample size for this study was calculated using the 
single population proportion formula. The following 
assumptions were used: a proportion of mother who 
have the intention to use SMS reminders, which is 78.9% 
from previous study [31], a 95% confidence interval, and 
a 5% margin of error. Based on these, the initial sample 
size was calculated to be 256. Considering a 10% non-
response, the final sample size was determined to be 282.
The study participants were recruited using a simple ran-
dom sampling method. First, two PHCUs were randomly 
selected from each of the three districts. The calculated 
sample was then proportionally allocated to each of the 
PHCU based on client flow. All pregnant mothers who 
met the enrollment criteria in the selected PHCU were 
registered, and this list served as sampling frame. The 
list was then entered into Microsoft Excel, and a random 
number generator was run to select participants. With 
the assistance of local volunteers, data collectors identi-
fied and visited the homes of randomly selected pregnant 
mothers. They personally informed the mothers about 
the study, provided a clear explanation of its objectives, 
and invited them to participate in the study.

Data collection tool and procedure
Data were collected using an interviewer-administered 
structured questionnaire, employing a face-to-face inter-
view technique. According to the technology acceptance 
model, intention is determined by perceived easiness and 
perceived usefulness [32], and the questionnaire included 
these variables. The items for the intention to use text 
messages for MNH were adapted from the literature 
[33, 34], as were the perceived usefulness and easiness 
of using text messages for MNH [32–34]. The theoreti-
cal framework of acceptability suggests the possibility of 

assessing acceptability before exposure to the interven-
tion, and the items used to measure perceived accept-
ability were adapted from this model [35] and another 
study that validated implementation outcomes [36]. The 
questionnaire also included socio-demographic charac-
teristics, text message usage experience, and preference 
(language, timing, and frequency), self-efficacy—adapted 
from the literature [34, 37], and perceived feasibility—
adapted from the literature [36] of mobile phone-based 
messaging interventions for MNH. The questionnaire 
was translated into Afan Oromo from English and the 
back-translated into English to ensure consistency. The 
additional file shows the questionnaire in more detail (see 
Additional file 2).

As this is a pre-implementation study, a detailed 
description of the planned intervention was presented to 
each participant. The description included a definition of 
the planned mobile phone messaging-based intervention, 
how it is delivered, and its aims to encourage participants 
to utilize maternal health services and practice the rec-
ommended newborn care. Following this, an explanation 
was provided on what a mobile phone messaging-based 
intervention entails, namely sending text messages to 
mothers’ mobile phone, the topic areas of the mes-
sages, the duration of the intervention, and ensuring 
participants receive key messages that are specific to 
their gestational age, infant age and reminders for their 
appointment.

Six data collectors and three supervisors were recruited 
for data collection. The data collectors and supervisors 
were trained for two days on the objectives of the study, 
data collection tools and procedures, providing informed 
consent, maintaining confidentiality, and respecting 
respondents’ rights. Continuous follow-up was con-
ducted by the supervisors throughout the data collection 
period to ensure that the data were collected according to 
the plan.

Measurements
Intention
Intention is defined as an individual’s readiness to engage 
in a given behavior [38]. For this study, a scale consisting 
of seven 5-point Likert scale items was adapted from the 
literature [33, 34] to measure of pregnant mothers’ readi-
ness to receive mobile phone-based messages on MNH. 
Item scores were summed after reverse coding negatively 
worded items and higher composite scores indicate a 
higher intention.

Perceived usefulness
Perceived usefulness is defined as the degree to which 
a person believes that using a particular system would 
enhance his or her job performance [32]. Nine items 
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designed on a 5-point Likert scale, adapted from the liter-
ature [32–34], were used to measure the extent to which 
pregnant mothers believe that using mobile phone-based 
messaging for MNH would enhance their maternal and 
newborn health practices. Item scores were summed 
after reverse coding negatively worded items, and higher 
composite scores indicate a higher perceived usefulness.

Perceived easiness
Perceived easiness is defined as the degree to which a 
person believes that using a particular system would be 
free of effort [32]. In this study, seven items designed 
on a 5-point Likert scale, adapted from previous stud-
ies [32–34], were used to measure mothers’ belief that 
using mobile phone-based messaging for MNH would be 
effortless. Item scores were summed after reverse coding 
negatively worded items, and higher composite scores 
indicate a higher perceived easiness.

Self‑efficacy
Self-efficacy was defined as the extent to which a preg-
nant mother believes that she can use mobile phone-
based messaging for MNH [39]. Seven items designed 
on a 5-point Likert scale, adapted from the literature 
[34, 37], were used to measure this belief. Item scores 
were summed after reverse coding negatively worded 
items, and higher composite scores indicate a higher 
self-efficacy.

Perceived acceptability
Perceived acceptability is defined as the belief that a 
given innovation is agreeable, appropriate, suitable, con-
venient, effective and satisfactory [35, 40]. In this study, 
ten 5-point Likert scale items, adapted from the litera-
ture [36, 41], were used to measure pregnant mothers’ 
belief about appropriateness, suitability, convenience, 
and effectiveness of mobile phone-based messaging for 
improving MNH. Items score was summed after reverse 
coding negatively worded items, and higher composite 
scores indicate a higher perceived acceptability.

Perceive feasibility
Perceived feasibility is defined as an individual’s belief 
in the extent to which an innovation can be successfully 
used or carried out within a given setting [40]. For this 
study, it was used to measure the degree to which preg-
nant mothers believe that mobile phone-based messag-
ing can be successfully used for MNH. This was assessed 
using seven 5-point Likert scale items adapted from the 
literature [36]. Item scores were summed after reverse 
coding negatively worded items, and higher composite 
scores indicate a higher perceived feasibility.

Household wealth level
Household wealth level was calculated using principal 
component analysis by considering 15 household asset 
properties. it was then categorized into wealth quantiles; 
lowest, second, middle, fourth, and highest [42].

Quality assurance
The face and content validity of the data collection 
instrument were ensured by adapting the tool from pre-
vious related studies. Before the actual data collection, 
the tool was pretested on 5% of the sample size. Modi-
fications were made to the questionnaire content based 
on the findings. The internal consistency of the key con-
structs was checked using Cronbach’s alpha, and all the 
constructs showed acceptable values of Cronbach alpha 
coefficient.

Data analysis plan
The collected data were entered into Epi-data V.3.1 and 
exported to SPSS V.25 software for analysis after ensuring 
completeness. Descriptive statistics, such as frequencies, 
means, standard deviations and percentages were com-
puted, and presented using tables. Pearson’s correlation 
analysis was done to identify associations between con-
tinuous variables and the intention to use mobile phone-
based messaging for MNH. An independent sample t-test 
was performed to see association between dichotomous 
variables and intention. Multivariable linear regression 
analysis was employed to identify predictors of the inten-
tion to use mobile phone-based messaging for MNH. 
Variables that showed significant associations with the 
outcome variable in the bivariable analysis were included 
in the multivariable linear regression analysis to control 
for potential confounding effects. Standardized regres-
sion coefficients, along with their 95% CI, were used to 
understand the effect of the independent variables on 
outcome variable. A p-value < 0.05 was considered statis-
tically significant.

Patient and public involvement
The technical committee for the project included mater-
nal and child health experts from zonal and district 
health office, information technology experts, and acad-
emicians. This group evaluated the content of the ques-
tions and the overall research method. Three maternal 
and child health experts at the district level assisted with 
the data collector selection for this study. Six volunteers 
living in the catchment area of the selected primary 
health care unit contributed to the study by helping us 
review the Afan Oromo language version of the ques-
tions. We refined the questionnaire based on the feed-
back we received from the volunteers. The pregnant 
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mothers provided their opinions, experiences, prefer-
ences, and perceptions about the mobile phone messag-
ing-based intervention after receiving a brief description 
of the proposed intervention.

Result
Sociodemographic characteristics
A total of 279 mothers participated in this study, result-
ing in a response rate of 98.9%. One hundred twenty 
(43%) of the study participants were in the age group of 
25–29 years. One-third (66.7%) of the respondents lived 
in rural areas. A large number of the respondents were 
married (95%), identified as Oromo in ethnicity (96.1%), 
and were Muslim (94.3%). The majority of the partici-
pants (59.9%) and their husband (62.6%) had completed 
primary school. Regarding occupation, a large number 
(72.8%) of the respondents were housewives, followed by 
farmers (18.3%). The majority (63.1%) of the study partic-
ipants had a family size of four and fewer. All of the study 
participants had family members who can read and write, 
and two-third (66.7%) of them had two family members 
who can read and write Table 1.

Mobile phone use and preference to receive 
message for maternal and newborn health
The majority (69.5%) of respondents had been using a 
mobile phone for 1 to 4 years. A Large number (91.8%) 
of respondents were using the standard mobile type. The 
majority of the participants can read (79.9%), and around 
half (54.1%) of them were able to send mobile phone 
text messages. Only 16.8% of the respondents had ever 
received health information from a healthcare provider 
through their mobile phone. More than three-fourths 
(77.4%) of the respondents stated that a family member 
shares information they receive through their phone. For 
almost all (98.9%) of respondents, Afan Oromo was the 
preferred language to receive health information as text 
messages. Regarding the preferred time of day to receive 
health information as text messages, 41.9% of respond-
ents preferred the afternoon, and 35.8% preferred the 
evening. Around half (48.4%) of respondents preferred 
receiving one health information text message per day 
(Table 2).

Descriptive statistics of items and internal 
consistency measure of constructs
Table  3 presents the descriptive statistics for individual 
items and the internal consistency of key constructs. 
Among the items related to intention, using SMS in the 
future for information about pregnancy and newborn 
care had the highest mean score (µ = 4.15), followed 
by the willing to receive SMS about service provided 
at health facilities for mother and newborns (µ = 4). 

Table 1 Sociodemographic characteristics of pregnant mother 
in Jimma Zone, Ethiopia (n = 279)

Variables Frequency Percent

Age of mothers
  <  = 24 75 26.9

 25—29 120 43

 30—34 62 22.2

  >  = 35 22 7.9

Residence
 Rural 186 66.7

 Urban 93 33.3

Marital status
 Married 265 95

 Not married 14 5

Ethnicity
 Oromoo 268 96.1

 Others 11 3.9

Religion
 Muslim 263 94.3

 Others 16 3.7

Education status
 No formal education 55 19.7

 Can read and write 9 3.2

 Primary school 167 59.9

 Secondary school 36 12.9

 College and above 12 4.3

Husband educational status (n = 265)
 No formal education 25 9.4

 Can read and write 12 4.5

 Primary school 166 62.6

 Secondary school 42 15.9

 College and above 20 7.6

Occupation
 Housewife 203 72.8

 Farmer 51 18.3

 Others 25 9

Wealth index
 Lowest 53 19

 Second 68 24.4

 Middle 47 16.8

 Fourth 55 19.7

 Highest 56 20.1

Family size
  <  = 4 176 63.1

  > 4 103 36.9

Number of family member who can read and write
 One 42 15

 Two 186 66.7

 Three and above 51 18.3
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The reversely coded item, which was about unwilling-
ness to be contacted by one’s own or a family mem-
ber’s mobile phone for important health message, had a 
lower mean score (µ = 3.18) within this construct. Items 
of perceived usefulness related to respondents’ beliefs 
about convenience of SMS for maternal and newborn 
health information and its capability to improving their 
communication with healthcare providers had similar 
mean score (µ = 4.10). The item concerning the role of 
SMS-based interventions in reducing the time pregnant 
mother spend receiving routine education at health facil-
ities had a lower mean score (µ = 3.75) compared to other 
items in perceived usefulness construct.

 All five items used to measure perceived easiness had 
relatively similar mean score, ranging from 3.86 to 3.99, 

indicating that a large number of the respondents agreed 
on easy to use of SMS-based intervention. All items of 
self-efficacy also had nearly similar mean score within 
the 3.8 – 3.93 range. The item concerning the capability 
to differentiate health information from other SMS mes-
sages received on their phone scored the highest mean 
(µ=3.93), while items on participants’ confidence in 
their ability to read SMS and belief in their capability to 
manipulate their own mobile phone to read health infor-
mation had a mean score of 3.8. Most items of perceived 
acceptability showed relatively higher mean scores. The 
item stating that using texts is a good way to teach about 
maternal and newborn health scored the higher mean 
(µ=4.09). Items related to respondent’s belief in other 
mothers’ interest in receiving maternal and newborn 

Table 2 Pregnant mothers mobile phone use and preferences to receive message for maternal and newborn health in Jimma Zone, 
Ethiopia (n = 279)

Variables Frequency Percent

Duration of mobile use
 Less than 1 year 26 9.3

 1—4 years 194 69.5

 Above 4 years 59 21.1

Type of current mobile phone
 Standard 256 91.8

 Smart 23 8.2

Can read mobile phone text message
 Yes 223 79.9

 No 56 20.1

Can send mobile phone text message
 Yes 151 54.1

 No 128 45.9

Ever used mobile phone to get health information from healthcare providers
 Yes 47 16.8

 No 232 83.2

Family members share SMS information
 Yes 216 77.4

 No 63 22.6

Preference language for receiving MNHI as phone text message
 Afan Oromo 276 98.9

 Amharic 3 1.1

Preferred time of a day for receiving MNHI as phone text message
 Morning (12:01—6:00) 20 7.2

 Afternoon (6:00—12:00) 117 41.9

 Evening (12:01—6:00) 100 35.8

 Any time 42 15.1

Preferred number of text message to receive per day
 One 135 48.4

 Two 79 28.3

 Above two 65 23.3
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Table 3 Descriptive statistics of items and internal consistency measure of constructs

Items Mean Std. Dev α

Intention 0.72
 I will use SMS in the future to have information about my pregnancy and newborn 3.99 0.93

 I believe I will use SMS in the future to have information about my pregnancy and newborn 4.15 0.99

 I think I would like to receive maternal and newborn health information through SMS frequently 3.82 0.99

 I am not willing to be contacted by my/my family mobile phone to get important health message 3.18 1.55

 I am willing to receive SMS about the service my baby and I can get from health facility 4 1.08

 I am not willing to receive reminder SMS about service that my baby and I can get from health facility 3.27 1.45

Perceived Usefulness 0.86
 Text messaging is a better way of getting important pregnancy and newborn related health messages 3.90 1.05

 I believe texting is convenient way of receiving maternal and newborn related health information for mothers 4.10 0.99

 I believe SMS based intervention can improve communication between pregnant mothers & health workers 4.10 0.94

 SMS based intervention will reduce the time pregnant mother spend to get routine education at health facility 3.75 1.13

 Using SMS based would improve the care I will give to my new-born 3.85 1.13

 I believe SMS based service reminder will help me not to miss service appointment date 4.07 0.96

 Using SMS based would make it easier to receive important health message about newborn and maternal health 3.92 1.08

Perceived easiness 0.87
 I would find it easy to read health messaged sent over SMS 3.87 1.11

 SMS based health messages are easy to use 3.99 1.03

 Learning to operate my/family phone to read message would be easy for me 3.98 1.02

 I would find SMS based intervention to be flexible to interact with 3.86 1.07

 I am comfortable using a mobile phone 3.89 1.10

Self-efficacy 0.93
 I am confident about my ability to read SMS sent to me 3.8 1.12

 I believe I can differentiate health information from other SMS that I receive though my phone 3.93 1.03

 I believe I can read and understand information if there is no one around to tell me what to do 3.85 1.09

 I feel very confident of reading health messages I receive through SMS 3.82 1.09

 I am confident that I can understand health messages I receive through SMS 3.85 1.05

 I believe I can manipulate my mobile to read health information even if I never have such experience before 3.8 1.06

Perceived acceptability 0.91
 I believe most mothers are interested in receiving maternal and newborn related education by text message 3.87 1.09

 I think I would like to use SMS as means of communication about maternal and newborn frequently 4.00 1.04

 Allowing text message communication between mothers & health worker is too complex and not worth the time 3.92 1.08

 I think most pregnant mothers would be interested in communicating by text about maternal and newborn health 3.90 1.15

 The current SMS based education approach can improve maternal and newborn health 4.00 1.03

 I believe SMS-based maternal education approach can effectively meets my need 3.95 0.97

 I believe SMS-based maternal education approach fits the target issue and settings 3.95 1.07

 I believe SMS-based maternal education is appropriate to address existing maternal & newborn health problem 3.98 1.05

 I would recommend using SMS based maternal education if it is to be implemented in the future 4.06 0.97

 Using texts is a good way to teach about maternal and newborn health 4.09 0.98

Perceived feasibility 0.9
 SMS based education and service reminder intervention seems practical in this setting 3.99 1.02

 I believe I will use SMS based maternal and newborn related education in the future 3.95 1.04

 SMS based education and service reminder intervention seems easy to implement in this community 3.99 1.03

 SMS based education and service reminder seems realistic 3.96 1.01

 SMS based education and service reminder intervention components seems implementable 3.97 0.99

 SMS based education and service reminder intervention seems possible 3.97 1.01
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related education by text message (µ=3.87) and belief 
that the SMS-based maternal education approach can 
effectively meet need and fit the target issue and setting 
(µ=3.95) had relatively lower score compared with other 
items in this construct. All items of the perceived feasibil-
ity had similar mean score between 3.95 and 3.99.

The Cronbach’s alpha coefficient was used to check the 
internal consistency of key constructs, and all constructs 
showed acceptable alpha coefficient. The alpha score of 
intention was (α = 0.72) after deleting one item due to 
a lower item-total correlation. The alpha score for per-
ceived usefulness and perceived easiness was 0.86 and 
0.87, respectively, after deleting two items from each 
dimension for lower item-total correlation. The alpha 
score for self-efficacy and perceived acceptability was 
0.93 and 0.91 respectively. Perceived feasibility scored an 
alpha of 0.9 after removing one item (Table 3).

Descriptive statistics and correlations of key 
constructs
The Mean score of intention was 22.4 (SD = 4.59, 
range = 6—30). The mean score of perceived usefulness 
and perceived easiness was 27.69 (SD = 5.37, range = 7 
– 35) and 19.59 (SD = 4.31, range = 5 – 25) respectively. 
Self-efficacy was found to have a mean score of 23.04 
(SD = 5.5, range = 6 – 30). The perceived acceptability and 
feasibility had mean score of 39.72 (SD = 7.2, range = 10 – 
50) and 23.82 (SD = 5.01, range = 6 – 30) respectively.

Correlations between Intention, perceived useful-
ness, perceived easy to use, self-efficacy, perceived 
acceptability, and perceived feasibility were moderate to 
strongly positive with r values between 0.54 and 0.84, 
(p < 0.01). The highest positive significant correlation was 
observed between self-efficacy and perceived easy to use 
(r = 84, p < 0.01). All the perceptions and the self-efficacy 

constructs have shown positive correlation with intention 
with r value in the 0.64 – 0.72 range, p < 0.01) (Table 4).

Factors associated with intention to use mobile 
phone‑based messaging for MNH
Bivariable and multivariable linear regression analy-
ses were conducted to identify factors associated with 
the intention to use mobile phone-based messaging for 
MNH. Variables that were significant during the bivari-
able analysis were included in the multivariable linear 
regression analysis. Accordingly, age, education, husband 
education, the number of literate family members, abil-
ity to read a text message, having a family member who 
can share SMS information, perceived usefulness, per-
ceived easiness, self-efficacy, perceived acceptability, and 
perceived feasibility of mobile phone-based messaging 
for MNH, were included in the multivariable regres-
sion.  However, only having  family members  who can 
share SMS information, perceived usefulness, perceived 
easiness, perceived acceptability, and perceived feasi-
bility  showed a statistically significant association with 
pregnant mothers’ intention to use mobile phone-based 
messaging for MNH with (p < 0.05).

As shown in Table 5, having family members who can 
share SMS information (standardized β = 0.098, 95% 
CI: (0.279—1.867), perceived usefulness (standard-
ized β = 0.283, 95% CI: (0.143—0.341), perceived easi-
ness (standardized β = 0.209, 95% CI: (0.054—0.392), 
perceived acceptability (standardized β = 0.158, 95% 
CI: (0.007—0.178) and perceived feasibility (standard-
ized β = 0.186, 95% CI: (0.057—0.284) had a positive 
significant association with the intention to use mobile 
phone-based messaging for MNH. Although it showed 
moderately strong positive correlation with intention 
during bivariable analysis, self-efficacy was the only psy-
chometric variable not predicted with the intention to 

Table 4 Correlations of intention to use and perceptions of mobile phone-based messaging for MNHI among pregnant mothers in 
Jimma Zone, Ethiopia, (n = 279)

a  Correlation is significant at the 0.01 level (2-tailed)

SN Variables 1 2 3 4 5 6

1 Intention 1

2 Perceived usefulness 0.716a 1

3 Perceived easiness 0.720a 0.767a 1

4 Self-efficacy 0.634a 0.646a 0.839a 1

5 Perceived acceptability 0.718a 0.684a 0.722a .677a 1

6 Perceived feasibility 0.666a 0.597a 0.587a 0.536a 0.818a 1

Number of items 6 7 5 6 10 6

Scale range 6–30 7–35 5–25 6–30 10–50 6–30

Means 22.4 27.69 19.59 23.04 39.72 23.82

Standard deviations 4.59 5.37 4.31 5.5 7.2 5.01
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use mobile phone-based messaging for MNH. Hence, the 
intention to use mobile phone-based messaging for MNH 
was mainly explained by having family members who can 
share SMS information, perceived easiness, perceived 
usefulness, perceived acceptability, and perceived feasi-
bility (Table 5).

Discussion
The purpose of the current study was to assess pregnant 
mothers’ intention and perceptions regarding the use 
mobile phone-based messaging for MNH. The study also 
assessed respondents’ mobile phone usage and prefer-
ence for receiving mobile phone-based messages about 
MNH. The findings showed that having  family mem-
bers  who can share SMS information, perceived easi-
ness, perceived usefulness, perceived acceptability, and 
perceived feasibility were positively associated with 
the intention to use mobile phone-based messaging for 
MNH.

This study also showed that 79.9% of the respondents 
can read mobile text messages, while only 54.1% of them 
can send them. This finding is comparable with a study 
conducted in India, where only 52.5% the participants 
could type and send text messages [43]. However, it is 
lower than the finding of study conducted in northern 
Ethiopia, where 91% and 87.3% of participants could read 
and send mobile text messages, respectively [31]. The dif-
ference might be due to variations in educational status 
of study participants. Although only about half of the 
participants in our study were able to send a text mes-
sage, four out of five could read them, which would make 
a mobile phone-based messaging intervention feasible. 
Focusing on designing a one-way messaging intervention 
would likely maximize the provision of information on 
MNH to respondents in this study setting.

In this study, almost all participants preferred to 
receive maternal and newborn-related text messages in 
the Afan Oromo language. This high preference for the 
Afan Oromo could be because it is not only the official 
language but also the mother tongue for nearly all of the 
community members in the study setting. The preference 
for receiving message in the common language of their 
locality was also reported by the majority of participants 
in other studies [31, 43]. The afternoon was the preferred 
time for 41.9% of participants, followed by the evening, 
preferred by 35.8%. A study conducted in northern Ethio-
pia also revealed a comparable percent of mothers who 
preferred to receive text message reminders in the after-
noon, although fewer preferred the evening [31]. Around 
half (48.4%) of the participants preferred receiving a 
text message on MNH once a day. To be successful, any 
mobile phone-based messaging intervention in this set-
ting should fully consider the language, timing, and fre-
quency preferences of mothers during the development 
process before implementing the intervention [29].

Having a family member who shares text mes-
sage information was significantly associated with the 
intention to use mobile phone-based messaging for 
MNH. The presence of text message information shar-
ing within a family might have created awareness and 
increased the perceived importance of text messages, 
leading to the intention to receive the messages. Moreo-
ver, all participants have a family member who can read 
and write, and these family members might play more 
supportive role, and could influence pregnant mothers’ 
intention to use mobile phone-based messaging [44]. 
Therefore, the implementation of mobile phone-based 
messaging intervention could consider family mem-
bers who can read and write to serve as facilitators and 
help in reading and explaining MNH information that 

Table 5 Factors associated with intention to use mobile phone-based messaging intervention for MNHI Among pregnant mothers in 
Jimma Zone, Ethiopia, (n = 279)

Variables Unstandardized β Standardized β 95.0% CI for β P value

Age in years -0.053 -0.050 (-0.132, 0.026) 0.187

Educational status -0.462 -0.106 (-1.163, 0.238) 0.195

Husband educational status -0.011 -0.002 (-0.452, 0.430) 0.961

Family member who can read and write 0.604 0.076 (-0.055, 1.262) 0.072

Can read mobile text message -0.046 -0.004 (-1.042, 0.950) 0.927

Have family who share SMS information 1.073 0.098 (0.279, 1.867) 0.008

Perceived usefulness 0.242 0.283 (0.143, 0.341) 0.000

Perceived easiness 0.223 0.209 (0.054, 0.392) 0.010

Self-efficacy 0.025 0.030 (-0.085, 0.135) 0.654

Perceived acceptability 0.093 0.158 (0.007, 0.178) 0.034

Perceived feasibility 0.171 0.186 (0.057, 0.284) 0.003
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mothers with lower literacy levels receive through their 
own or a family member’s phone.

Perceived usefulness was positively associated with 
the intention to use mobile phone-based messaging 
for MNH. This finding aligns with other studies where 
perceived usefulness positively predicted the intention 
to use mHealth-based services [31, 45–47]. These find-
ings imply the importance of providing the end users 
with clear and concise information about the purpose, 
how it works, and benefits of mobile phone-based mes-
saging before its implementation. Additionally, this 
study found a significant positive association between 
perceived easiness and intention to use mobile phone-
based messaging for MNH. Similar findings have been 
reported in other studies, where perceived easiness was 
a predictor of intention [31, 46] and willingness to use 
mHealth services [48]. Therefore, involving mothers in 
the design and development process of mobile phone-
based messaging intervention- through interviews, 
message content testing, pilot testing, and feedback 
ensures its easiness.

In this study, perceived acceptability and perceived 
feasibility were also significantly associated with inten-
tion to use mobile phone-based messaging for MNH. 
It implies perceived acceptability and feasibility can be 
used as facilitators, increasing the belief in the mobile 
phone-based messaging service and thereby increasing 
the intention to use it. Making the intervention conven-
ient, accessible, personalized, easiness and providing 
clear information about its benefits could enhance the 
perceived acceptability and feasibility of mobile phone-
based messaging for MNH [49, 50]. This, in turn, could 
increase the intention to use and eventually lead to its 
adoption.

Limitation of the study
This study has some limitations, and its findings should 
be interpreted with consideration of these limitations. 
Since the study included only pregnant mothers who 
visited a health facility for ANC service, its findings may 
not be generalizable to all pregnant mothers, particu-
larly those who do not have ANC follow-up. Focusing on 
pregnant mothers who own a mobile phone is a draw-
back of this study, as it has the potential to marginalize 
those who do not have a mobile phone.

Failing to publish the protocol of the study may limit 
its transparency, which could result in publication bias. 
This study addressed only individual level factors and did 
not assess systemic factors that affect the implementation 
of technology. Furthermore, social desirability bias might 
exist since the data was collected using interviewer-
administered technique.

Conclusion
Most respondents preferred to receive mobile phone-
based messaging on MNH in the Afan Oromo language, 
during the afternoon and once a day. A Pregnant moth-
er’s intention to use mobile phone-based messaging for 
MNH is determined by having family members who 
share text message information, perceived usefulness and 
perceived easiness, perceived acceptability and feasibility 
of mobile phone-based messaging for MNH.

In addition to these predictors of intention, engaging 
mothers through interview and message content testing, 
as well as involving stakeholders in the design process, 
is crucial. Considering the identified pregnant moth-
ers’ preferences and tailoring messages to gestational 
and newborn age are very important when designing 
mobile phone-based messaging intervention for MNH. 
Providing a clear description of the intervention is also 
important during its implementation to maximize its 
utilization.
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SPSS  Statistical packages for the social sciences
AOR  Adjusted odds ratio
CI  Confidence interval
SMS  Short Message services
LMIC  Low- and middle-income countries
ANC  Antenatal care
PNC  Postnatal care
MNH  Maternal and newborn health
PHCU  Primary health care unit
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