
Okonofua et al. 
BMC Pregnancy and Childbirth          (2023) 23:139  
https://doi.org/10.1186/s12884-023-05424-9

RESEARCH

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

BMC Pregnancy and Childbirth

Texting for life: a mobile phone application 
to connect pregnant women with emergency 
transport and obstetric care in rural Nigeria
Friday Okonofua1,2,3*, Lorretta Ntoimo1,4, Ermel Johnson5, Issiaka Sombie5, Solanke Ojuolape6, Brian Igboin1, 
Wilson Imongan1, Chioma Ekwo1, Ogochukwu Udenigwe7, Sanni Yaya7,8, Anne B. Wallis9 and Joy Adeniran10 

Abstract 

Background Difficulty in transportation to access skilled providers has been cited repeatedly as a major barrier to 
utilization of emergency obstetric care in Nigeria.

Objective The objective of this paper is to describe the design, implementation, and outcomes of a mobile phone 
technology aimed at rapidly reaching rural Nigerian women who experience pregnancy complications with emer-
gency transportation and access to providers.

Method The project was implemented in 20 communities in two predominantly rural Local Government Areas 
(LGAs) of Edo State, in southern Nigeria, as part of a larger implementation project aimed at improving the access of 
rural women to skilled pregnancy care. The digital health innovation named Text4Life, allowed women to send a brief 
message from their mobile phone to a server linked to Primary Health Care (PHC) facilities and to access pre-regis-
tered transport owners. Pregnant women were registered and taught to text short messages to a server from their 
mobile phones or those of a friend or relative when they experience complications.

Results Over 18 months, 56 women out of 1620 registered women (3.5%) texted the server requesting emergency 
transportation. Of this number, 51 were successfully transported to the PHC facilities, 46 were successfully treated at 
the PHC, and five were referred to higher-level care facilities. No maternal deaths occurred during the period, while 
four perinatal deaths were recorded.

Conclusion We conclude that a rapid short message sent from a mobile phone to a central server and connected 
to transport providers and health facility managers is effective in increasing the access of pregnant women to skilled 
emergency obstetric services in rural Nigeria.
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Introduction
Maternal mortality is a major public health challenge in 
developing countries, with a higher proportion of the 
burden among pregnant women living in rural commu-
nities. The World Health Organization (WHO) reports 
that 94% of the world’s 295,000 maternal deaths occur 
in low and lower-middle-income countries. Sub-Saharan 
Africa contributes 66% of these deaths [1]. Nigeria and 
India together account for about one-third of all global 
maternal deaths in 2017, with an estimated 67,000 deaths 
(23%) occurring in Nigeria [1]. According to the WHO, 
Nigeria was one of the countries that reduced its mater-
nal mortality ratio (MMR) by less than 25% in response 
to the Millennium Development Goals (MDGs), while 
the majority of low-income and lower middle income 
reduced MMR by more than 25% [1]. The country’s 
MMR remains high with a lifetime risk of maternal death 
of 1 in 21 women [1].

A significant proportion of the Nigerian maternal 
deaths occur in rural communities and are linked to lim-
ited access to health services, weak health infrastructure, 
and adverse socio-cultural factors [2–6]. The 2018 Nige-
ria Demographic and Health Survey (NDHS) reported 
that overall, 67% of pregnant women accessed skilled 
prenatal services, about 43% accessed skilled delivery 
care, and as many as 72% of women in the rural Nigeria 
were attended at birth by unskilled providers [7]. Some 
of these rural women present in health facilities as un-
booked emergencies and in most cases are too late for 
any meaningful emergency care to be implemented to 
avert death [6].

The Federal Ministry of Health (FMOH) and all 
major health policy agencies in Nigeria have recognized 
increased access to skilled obstetric care, especially 
in rural areas, as critical to reducing the high rate of 
maternal mortality. Although the Nigerian government 
acknowledges the critical role of primary health care in 
improving women’s access to skilled pregnancy care, 
especially in rural areas, the implementation and use of 
this model of care has been poor throughout the country 
[8, 9].

In 2017, we initiated formative, intervention, and 
implementation research to identify innovations and evi-
dence for improving women’s access to skilled pregnancy 
care in Primary Health Centres (PHCs) in rural Nigeria. 
In the formative research, we identified difficulty with 
transportation as a major barrier to the use of existing 
PHCs by pregnant women [10, 11]. Through multiple 
qualitative research with women, men, and community 
leaders it became evident that women resorted to tra-
ditional methods of pregnancy care because of the lack 
of transportation when complications occurred, and 
unavailable providers at the facility, preferring to use 

unskilled providers such as unskilled traditional birth 
attendants (TBAs) that were easily accessible to them.

Maternal and child health initiatives across sub-Saha-
ran Africa are embracing the use of electronic or mobile 
technology to improve access to and use of skilled obstet-
ric care, particularly in marginalised and vulnerable pop-
ulations. These initiatives have proven to be effective in 
improving women’s use of health facilities, in enhancing 
two-way communication between healthcare workers 
and pregnant women, and in increasing pregnant wom-
en’s self-efficacy through the provision of relevant health 
information [12–14].

Working in collaboration with women, community 
leaders, and policymakers and using community-based 
participatory research methods, we designed an inter-
vention, Text4Life, which coordinates women with pro-
viders, transport, and supports triage of cases by the 
PHCs. The interventions were implemented for nearly 
24 months, with impressive results, and with no recorded 
maternal mortality in the rural communities [15]. The 
objective of this paper is to describe the design and 
implementation of this technology and to reflect on its 
potentials for reducing the rate of maternal morbidity 
and mortality in rural communities.

Methods
Study design
This paper is drawn from a larger separate sample pre-
test-posttest quasi-experimental research conducted in 
rural Edo State, Nigeria between July 2017 and March 
2020, and the post-project activities. The general aim of 
the larger research was to increase rural women’s access 
to skilled pregnancy care in primary healthcare centres.

Study setting
The project was implemented in 20 randomly selected 
rural communities in two Local Government Areas 
(LGAs) of Edo State in Nigeria. Edo State is one of the 36 
Federal states in Nigeria, with a population of over 4 mil-
lion people, the majority of whom live in rural areas [16]. 
Edo State has 18 LGAs, each with at least 10 administra-
tive wards, with 5000–10,000 people living in each ward.

The study was set in Etsako East and Esan South East 
LGAs, two predominantly rural LGAs located in the 
northern part of Edo State, both bordering the southern 
part of the River Niger as it enters the Atlantic Ocean. We 
chose Okpekpe in Etsako EastLGA and Ewatto in Esan 
South East LGA, two wards comprising 31 villages and 
hamlets, from which 20 were randomly selected for the 
project. Both wards have two PHCs each for four PHCs 
covering the villages and hamlets.

These communities were chosen because of their rural 
locations and the fact that PHCs are the only available 
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sources of healthcare. There are no secondary or tertiary 
health care facilities in the immediate proximity although 
transfers can be made to secondary or tertiary facilities in 
other locations which are between 20 and 173 km.

Study population and sample size
The sample size for the larger implementation research 
comprised 1408 ever married women at baseline and 
1411 at endline who were randomly selected from house-
holds. The detailed description of the design, the selec-
tion of the study communities, sample size determination 
at the baseline and endline, and the intervention activi-
ties which included Rapidsms (Text4Life) have been 
described elsewhere [11, 15]. However, what is reported 
in this paper also includes pregnant women who regis-
tered in Text4Life after the larger project ended in March 
2020.

Formative research
The formative research included qualitative needs assess-
ment to identify gaps and challenges. Women reported 
that the major challenges related to care were transpor-
tation difficulties and access to skilled providers, among 
others [10]. We then worked closely with community 
leaders where the use of rapid short message service 
(SMS) to link pregnant women to health providers was 
proposed as a solution. The plan to use mobile phones 
was considered viable because of the wide mobile phone 
usage in Nigeria. About 85% of the population in rural 
Nigeria have mobile phones [7], while the remaining 
with no phones often have access to those owned by their 
spouses, children, relatives, or friends. Thus, along with 
information communication technology (ICT) experts, 
we designed a rapid SMS model named Text4Life to be 
managed by members of the Ward Development Com-
mittees (WDC) in the communities.

Next, we worked with the local leaders to identify and 
appoint members of WDCs, with a chairperson for the 
two project sites and to develop and manage the applica-
tion functions. The WDC is an initiative recommended 
by Nigeria’s Federal Ministry of Health to build com-
munity linkages and partnerships for the management 
of PHCs across the country [17]. Based on the formative 
research and subsequent brainstorming, we created Tex-
t4Life as a technology to establish real-time dual commu-
nication and alerts. The system was designed to run on 
an uninterrupted power supply, with a central database 
server located at the project office in Benin City, Nige-
ria. The system included a platform for the registration 
of new pregnancies with support to monitor pregnancies 
through the antenatal, delivery, and post-partum periods.

Text4Life design and function
Text4Life was built upon an open-source framework for 
basic short message services, data collection, and com-
munication platforms written in Python and Django 
programming language [18]. It was developed to enable 
instant reporting of pregnancy-related complications and 
timely notification of health facilities. The provider sys-
tem ran on a desktop computer which served as the cen-
tral server where all patient information is stored using a 
web user interface called “Textit”.

Textit receive messages from women and automatically 
sends dual replies to the phones of the WDC chairper-
sons and PHC workers. The device included a reversed 
billing method that triggers an alert message at no cost. 
We worked with the WDCs to identify reliable taxi own-
ers in the communities who agreed to participate in the 
fully explained project. The technology included a web-
user interface created for the project by Textit. This inter-
face is a visual platform for interactive messaging. The 
account gives access to aggregated and disaggregated 
data for the team and enables the tracking of individual 
history of patients and reports. The password-protected 
web interface provides an overview of the system’s out-
puts, including individual messages sent out, reports, sta-
tistics, and administrative data.

The automated messages were designed to reply with 
customized messages (i.e., chatbots) that are then relayed 
to the sender, healthcare providers, and a WDC Chair-
man. This conversation workflow ran on an electronic 
communication device, looking out for SMS keywords 
and sending appropriate responses. Additionally, it can 
act on data from messages using Textit integrations and 
an application programming interface (API). It sends 
bulk SMS messages, managing them in an email-like 
inbox, sending automated messages, building bots for 
social networks, and keeping track of users in a simple 
customer relationship management (CRM) software.

In addition, each Textit® interaction is defined by a 
systematic workflow, which defines how the user of the 
application will progress through the flow. Textit® cre-
ates a logic flow routine to route users based on their 
responses. At any point in the flow, one can trigger an 
action, such as sending personalized short messages, 
emails, or calling through an external software interme-
diary such as the API, which can speed response time. 
Group messages are sent to pregnant women, the health 
workers, and WDC chairmen on a regular basis to pro-
vide health information and platform updates.

Each interaction creates a record associated with each 
user. The records are transferred into MS Excel rep-
resenting data for all registered pregnant women. The 
user interface connects data across user groups for each 
project site, thereby serving as a tracker for the number 
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of women registered and the inputs and outputs over 
the system. The system was designed to provide access 
to PHCs for pregnant women in case of an emergency. 
Text4life is accessed by pregnant women through reg-
istration with the WDC and the payment of a small fee 
- Naira 4000 (equivalent to less than $10) which could 
be paid in instalments. It enables the use of all facilities 
including antenatal, delivery, and postnatal care as well as 
the transportation at no cost. This was a part of a com-
munity health fund created as one of the intervention 
activities for the larger project [15].

Text4Life implementation
Women were recruited and registered, with records of 
contact details including their telephone numbers and 
those of their next of kin and neighbours. If a pregnant 
woman were in distress, she would trigger an alert system 
by sending a keyword to a dedicated registered phone 
number configured to the central server. The pregnant 
woman receives automated feedback from the server 
for her to wait while an action is being taken. Simulta-
neously, a dual SMS is relayed through a web-designed 
interface to the phone number of the WDC Chairman in 
the ward, and the health care provider at the PHC. Addi-
tionally, the pregnant woman’s information is displayed 
on the message relayed to the WDC and PHC, which 
prompts them to take immediate action. The WDC then 

calls the transport owner to pick up the woman in dis-
tress, while the healthcare providers prepare to receive 
the woman in the PHC (see Fig. 1).

The WDC Chairs oversee the project in their commu-
nities and report directly to the community leaders for 
timely decisions. The WDC educates community mem-
bers about the need for antenatal clinics through village 
meetings. They also arrange the transport system, includ-
ing referrals and transport to higher-level health facilities 
as needed. The WDC managed the community health 
fund, from which the cost of transportation and delivery 
care were paid.

Training of WDC members, PHC providers, and community 
volunteers
To build capacity among community stakeholders to 
manage the system, a series of capacity-building work-
shops were organised. This consisted of four two-day 
workshops for the WDCs, PHC providers, and pregnant 
women (and their spouses or caregivers) in the two pro-
ject sites (two per site) and two workshops for the health 
providers in the PHCs. During the workshops, train-
ers described the system and demonstrated the use of 
the Text4Life app. The education included explanation 
of the possible complications of pregnancy for which 
women would require immediate transfer. They were also 
taught the specific ways to send messages in English and 

Fig. 1 Summary of Text4life design and implementation
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interpret replies from the central server. Health providers 
were taught to prepare to receive women and the specific 
actions to be taken to respond to emergencies, includ-
ing referrals to specific secondary care hospitals within 
the vicinity of the PHCs (with contact details) to which 
women with severe complications could be referred. 
On completion of the training, mobile phones were dis-
tributed to the healthcare workers in the PHCs and the 
WDC members. Each phone number was registered with 
all network providers in the communities.

The second training series was training of female vol-
unteers in each community. These volunteers were 
selected based on literacy and ability to triage emergen-
cies using the SMS system. Further trainings were con-
ducted at each PHC.

Analysis
Each participant and interaction are automatically 
uploaded to the server and transformed into variables. 
Additional variables were added to each record to denote 
outcomes of interactions and the pregnancy. Records 
were checked against WDC and PHC records to track the 
number of referrals to higher-level health facilities and 
the outcomes of treatment in the referral facilities.

Data were exported to Microsoft excel and analysed 
to review descriptive information about the number 
of women who registered in the project, number who 
reported complications using Text4Life, used the trans-
port, treated in the PHCs or referred. The number of 
maternal and perinatal deaths was calculated.

Results
The use of the device began in June 2019 and has contin-
ued since. The results presented here are for the period 
June 1, 2019, to December 31, 2020, spanning approxi-
mately 18 months of implementation.

As shown in Table 1, 1,620 pregnant women were reg-
istered in the two LGAs during the 18 months. There 
were slightly more registered women in Ewatto than in 
Okpekpe. The number of women reporting pregnancy 
complications to the Text4Life platform was 31 in Ewatto 
and 25 in Okpekpe for 56 women in both LGAs.

Of those reporting complications to the platform, 51 
(91.1%) were transported by registered taxis to the PHCs. 
The common complications reported included bleeding, 
preterm labour, severe lower abdominal pain, and severe 
back pain among others. The reasons for five women not 
being transported included “taxi not available (on other 
duties) at the time” (4), while one woman delivered at 
home before the taxi arrived.

Among the 51 women transported to the PHCs, 46 
were successfully treated, while five were referred and 
transferred by the same taxi to a referral hospital.

No maternal deaths were recorded among the women 
registered under the platform during the period, 
although four perinatal deaths occurred. Among the per-
inatal deaths, one was a macerated stillbirth in a woman 
who had foetal death in utero; two were stillbirths follow-
ing labour at a secondary care hospital, while the remain-
ing death was an early neonatal death due to preterm 
delivery.

Discussion
This study described the implementation of a mobile 
phone app designed to rapidly reach rural pregnant 
women who experience complications with emergency 
transportation and access to providers. The results indi-
cate that the intervention is feasible, especially when 
applied with the active participation of community 
members and transport services. Difficulty with trans-
portation has featured repeatedly as one of the major 
challenges that limit women’s use of skilled pregnancy 
care especially in rural settings [10, 19–21]. While sev-
eral interventions and innovations to address the bottle-
necks have been proposed [22–26], this is one of a few 
such interventions that rely on the use of mobile phones. 
In this study, women who used the platform were suc-
cessfully transported to the PHCs. While the majority 
were treated in the PHCs, a few were referred to higher 
level facilities, with no maternal deaths and four perinatal 
deaths reported.

We had also earlier reported the results of the post-
intervention compared to the pre-intervention survey 
which showed a near elimination of transportation diffi-
culty and provider unavailability as a cited barrier to the 
use of PHCs in the communities after the introduction of 
the text4life model [15]. The results of the study indicate 
what can be achieved in the prevention of maternal and 
perinatal deaths when a careful use of mobile phones is 
planned and implemented.

Table 1 Results of use of Text4life platform: June 2019 to 
December 2020

Ewatto (Esan Southeast) and Okpekpe (Etsako East) LGAs, Edo State

Indicator Okpekpe Ewatto Total

Number of registered participants 774 846 1620
Number (%) reporting pregnancy 
complications in Text4Life

25 (3.2) 31 (3.7) 56 (3.5)

Number (%) transported to PHCs 23 (92.0) 28 (90.3) 51 (91.1)
Number (%) received and treated in 
PHCs

23 (100) 28 (100) 51 (100)

Number (%) referred to other facilities 2 (8.7) 3 (10.7) 5 (9.8)
Number (%) of maternal deaths 0 (0.0) 0 (0.0) 0 (0.0)
Number (%) of perinatal deaths 1 (0.1) 3 (0.4) 4 (0.2)
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The use of technology in health has gained much 
attention in recent times [27]. With the continuous 
growth of mobile network coverage and unprecedented 
penetration of mobile devices in the developing world, 
several mobile health (eHealth) initiatives are being 
implemented to connect health workers and their 
patients, thereby improving the speed of decision-mak-
ing and improving the lives of millions of underserved 
populations. In Uganda for example, an eHealth sys-
tem has been used to manage the rollout of a malaria 
rapid diagnostic test by the country’s National Malaria 
Control Program [28]. Similarly, an SMS system to 
reduce delay in sending infant HIV testing results from 
a centralized laboratory to remote rural health facili-
ties improved communication among health workers 
on family planning and reproductive health in rural 
areas in Zambia [29]. In addition, the Rwanda UNICEF 
eHealth project reported a 51% maternal mortality 
reduction from 750 per 100,000 live births estimates in 
2005 to 476 per 100,000 live births by 2015 [12] These 
successes were reported to be associated with a com-
prehensive information technology strategy plan that 
included the use of combined electronic communica-
tion and information technology.

In Nigeria, while the use of electronic communication 
for registration of birth has been reported [30], there 
has been no evaluation on the use of mobile technology 
devices to improve maternal health services. Nigeria has 
a wide mobile phone usage with 89.1% of the population 
using mobile technology devices [7]. The wide coverage 
and use of mobile phones in Nigeria should provide an 
effective medium for increasing women’s access to skilled 
maternal care.

Several factors account for the success of this study. 
The first and the most important is the involvement and 
engagement of community stakeholders in the design 
and implementation of Text4Life. Well-selected WDC 
members that report periodically to community chiefs 
was critical to the project’s success as it ensured a high 
level of commitment to the project. This engagement 
process helped to build trust and accountability, which 
contributed to the project’s success. We believe that this 
approach will stimulate the sustainability of the project as 
key members of the community gained knowledge from 
the training and skills they received during the project 
implementation. Second, the project received garnered 
support from multi-stakeholders as described elsewhere 
[31], while the associated knowledge transfer helped 
to stimulate and sustain the interest of the public with 
expectations of positive project outcomes. Furthermore, 
the community benefitted from the information on opti-
mal practices relating to maternal and child health that 
took place as part of the project activities.

This Text4Life app is different from other models. For 
example, in contrast to a project in Rwanda [12], our 
project enabled women in distress to trigger the SMS 
themselves, while the WDCs and health care workers 
are informed at the time the message is triggered. The 
Rwanda study required a community health worker to 
trigger the SMS. Our approach saves critical time. Tex-
t4Life averts the burden of keeping a health worker 
static in a position awaiting a call to trigger an SMS, and 
because its web interface is user-friendly, it can be eas-
ily installed on the mobile phone. Mobile phones allow 
for easy movement, communications, and monitoring of 
messages.

Strengths and weaknesses
To the best of our knowledge, this is one of the most 
comprehensive eHealth technology innovation for 
increasing access to emergency skilled obstetrics care 
ever undertaken in the African region. The involvement 
of local community leaders ensured the project effec-
tiveness and would likely promote its sustainability over 
time. The additional information provided on risks and 
methods of management of pregnancy during the project 
delivery also helped to expand the benefits of the project 
to include women’s agency and knowledge to use mater-
nity services provided by skilled providers.

Despite these laudable outcomes, limitations of con-
cern include the fact that only 56 women out of the 1620 
registered pregnant women (3.5%) used the Text4life 
platform for emergency transportation. This may be 
because the use of the platform was recommended for 
women who lived far away from the PHCs and who had 
no immediate transport at the time they experienced a 
complication. Our record indicates that among women 
requesting transportation through the Text4Life plat-
form, a large proportion (> 90%) were moved to the PHCs 
with emergency transport. Among those not reached 
with transport, this was due to late arrival or non-avail-
ability of the taxis at the time the request was made. 
This implies that a system involving the use of multiple 
and alternative methods of transport and that includes 
a response from the transport owners regarding their 
availability at the time of the request would have to be 
considered.

In addition, the study is limited by its restricted scope 
given that only two wards in two LGAs were included 
in the sample. A research design based on a larger sam-
ple size involving several sites in different parts of the 
country would be necessary to identify the challenges 
and bottlenecks that need to be overcome for scal-
ing the innovation throughout Nigeria’s health care 
system. This may perhaps include a more systematic 
randomised or quasi-experimental research designed 
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in the format of implementation research to provide 
information on the appropriate context for the delivery 
of the intervention in the country.

Conclusion
In conclusion, this study demonstrates the potential 
of a rapid short message sent from a mobile phone to 
a central server and connected to transport provid-
ers and health facility managers to increase the access 
of pregnant women to skilled emergency obstetric 
services in rural Nigeria. Further study with a larger 
sample of women and covering wider population seg-
ments will be needed to firmly establish this approach 
as effective for reducing transportation delay as a cause 
of the high rate of maternal mortality in Nigeria.

Abbreviations
WHO  World Health Organization
MDGs  Millennium Development Goals
MMR  Maternal Mortality Ratio
NDHS  Nigeria Demographic and Health Survey
FMOH  Federal Ministry of Health
PHC  Primary Health Centre
TBA  Traditional Birth Attendant
LGA  Local Government Area
SMS  Short Message Service
ICT  Information Communication Technology
WDC  Ward Development Committee
API  Application Programming Interface
CRM  Customer Relationship Management

Acknowledgments
The authors acknowledge the West Africa Health Organization (WAHO) for 
financial assistance, and the Federal Ministry of Health, Nigeria, for project 
support and coordination.
The project was part of a larger grant funded by the International Develop-
ment Research Centre (IDRC), Canada in partnership with the Global Affairs 
Canada and Canadian Institute for Health Research under the Innovating for 
Maternal and Child Health in Africa (IMCHA) project. The content is solely the 
responsibility of the authors and does not necessarily represent the official 
views of the funding organisations.

Authors’ contributions
FE conceived the study, developed the methodology, wrote sections of the 
paper, and revised the final draft. LN supervised the data collection, analysed 
the data, and wrote sections of the paper. EJ and IS contributed to the study 
design; SY contributed to the conception of the study, and methodology. BI, 
SO and CE facilitated data collection and organisation. WI contributed to the 
study design and supervised data collection. OU and ABW edited sections of 
the manuscript; JA developed the software and edited sections. All authors 
approved the final version of the paper.

Funding
The International Development Research Centre, Canada in partnership with 
the Global Affairs Canada and Canadian Institute for Health Research under 
the Innovating for Maternal and Child Health in Africa (IMCHA) project and 
West African Health Organisation funded this study.

Availability of data and materials
The data presented in this paper can be accessed on request from the corre-
sponding author. The larger dataset for the intervention can be accessed from 
OpenICPSR https:// doi. org/ 10. 3886/ E1233 02

Declarations

Ethics approval and consent to participate
All procedures were performed in accordance with relevant guidelines. Ethical 
approval for the study was obtained from the National Health Research Ethics 
Committee (NHREC) of Nigeria – protocol number NHREC/01/01/2007–
10/04/2017. The communities were contacted through lead contact persons, 
and permission to undertake the study was obtained from the heads of the 
communities. The participating women and their partners were informed 
of the purpose of the study, and individual written informed consent was 
obtained from them to conduct the study. They were assured of the confiden-
tiality of information obtained, and that such information would only be used 
for the study and not for other purposes. No names or specific contact infor-
mation were obtained from the study participants. Only women that agreed 
to participate in the fully explained study were enlisted in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 27 May 2022   Accepted: 3 February 2023

References
 1. World Health Organization. Trends in maternal mortality 2000 to 2017: 

estimates by WHO, UNICEF, UNFPA, World Bank Group and the United 
Nations Population Division: World Health Organization; 2019.

 2. Adebowale S, Fagbamigbe F, Bamgboye E. Rural-urban differential in 
maternal mortality estimate in Nigeria, sub-Saharan Africa. J Med Appl 
Biosci. 2010;2:74–91.

 3. Agan TU, Monjok E, Akpan UB, Omoronyia OE, Ekabua JE. Trend and 
causes of maternal mortality in a Nigerian tertiary hospital: a 5-year retro-
spective study (2010-2014) at the University of Calabar Teaching Hospital, 
Calabar, Nigeria. Open Access Maced J Med Sci. 2018;6:1153.

 4. Ariyo O, Ozodiegwu ID, Doctor HV. The influence of the social and cultural 
environment on maternal mortality in Nigeria: evidence from the 2013 
demographic and health survey. PLoS One. 2017;12:e0190285.

 5. Chirowa F, Atwood S, Van der Putten M. Gender inequality, health 
expenditure and maternal mortality in sub-Saharan Africa: a secondary 
data analysis. Afr J Primary Health Care Fam Med. 2013;5:1–5.

 6. Ntoimo LF, Okonofua FE, Ogu RN, Galadanci HS, Gana M, Okike ON, et al. 
Prevalence and risk factors for maternal mortality in referral hospitals in 
Nigeria: a multicenter study. Int J Women’s Health. 2018;10:69.

 7. National Population Commission (NPC) [Nigeria] and ICF. Nigeria Demo-
graphic and Health Survey 2018. Abuja and Rockville: NPC and ICF; 2019.

 8. Federal Government of Nigeria. Integrating primary health care govern-
ance in Nigeria (PHC under one roof ): implementation manual: National 
Health Care Development Agency; 2013.

 9. NPHCDA. National Primary Health Care Development Agency: minimum 
standards for primary health Care in Nigeria. Abuja: Department of Plan-
ning, Research and Statistics, National Primary Health Care Development 
Agency; 2012.

 10. Ntoimo LFC, Okonofua FE, Igboin B, Ekwo C, Imongan W, Yaya S. Why 
rural women do not use primary health centres for pregnancy care: 
evidence from a qualitative study in Nigeria. BMC Pregnancy Childbirth. 
2019;19:1–13.

 11. Okonofua FE, Ntoimo LFC, Ogungbangbe J, Anjorin S, Imongan W, Yaya 
S. Predictors of Women’s utilization of primary health Care for Skilled 
Pregnancy Care in rural Nigeria. BMC Pregnancy Childbirth. 2018;18:106.

 12. Ngabo F, Nguimfack J, Nwaigwe F, Mugeni C, Muhoza D, Wilson DR, et al. 
Designing and implementing an innovative SMS-based alert system 
(RapidSMS-MCH) to monitor pregnancy and reduce maternal and child 
deaths in Rwanda. Pan Afr Med J. 2012;13:31.

 13. Amoakoh-Coleman M, Borgstein AB-J, Sondaal SF, Grobbee DE, Milten-
burg AS, Verwijs M, et al. Effectiveness of mHealth interventions targeting 

https://doi.org/10.3886/E123302


Page 8 of 8Okonofua et al. BMC Pregnancy and Childbirth          (2023) 23:139 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

health care workers to improve pregnancy outcomes in low-and middle-
income countries: a systematic review. J Med Internet Res. 2016;18:e5533.

 14. Oyeyemi SO, Wynn R. Giving cell phones to pregnant women and 
improving services may increase primary health facility utilization: a 
case–control study of a Nigerian project. Reprod Health. 2014;11:1–8.

 15. Okonofua F, Ntoimo LF, Yaya S, Igboin B, Solanke O, Ekwo C, et al. Effect of 
a multifaceted intervention on the utilisation of primary health for mater-
nal and child health care in rural Nigeria: a quasi-experimental study. BMJ 
Open. 2022;12:e049499.

 16. National Bureau of Statistics (NBS). 2017 Demographic statistics bulletin. 
Abuja: National Bureau of Statistics; 2018.

 17. Azuh DE. The role and challenges of Ward development committees 
in promoting grassroots health awareness in Ogun state Nigeria. J Bus 
Manag. 2017;19:41–8.

 18. Rapid SMS: Build Scalable Devise with Python. https:// www. rapid sms. org.
 19. Yaya S, Bishwajit G, Uthman OA, Amouzou A. Why some women fail to 

give birth at health facilities: a comparative study between Ethiopia and 
Nigeria. PLoS One. 2018;13:e0196896.

 20. Atuoye KN, Dixon J, Rishworth A, Galaa SZ, Boamah SA, Luginaah I. Can 
she make it? Transportation barriers to accessing maternal and child 
health care services in rural Ghana. BMC Health Serv Res. 2015;15:1–10.

 21. Parkhurst JO, Ssengooba F. Assessing access barriers to maternal health 
care: measuring bypassing to identify health Centre needs in rural 
Uganda. Health Policy Plan. 2009;24:377–84.

 22. Oguntunde O, Yusuf FM, Nyenwa J, Dauda DS, Salihu A, Sinai I. Emer-
gency transport for obstetric emergencies: integrating community-level 
demand creation activities for improved access to maternal, newborn, 
and child health services in northern Nigeria. Int J Women’s Health. 
2018;10:773–82.

 23. Hofman JJ, Dzimadzi C, Lungu K, Ratsma EY, Hussein J. Motorcycle 
ambulances for referral of obstetric emergencies in rural Malawi: 
do they reduce delay and what do they cost? Int J Gynecol Obstet. 
2008;102:191–7.

 24. De Costa A, Patil R, Kushwah SS, Diwan VK. Financial incentives to 
influence maternal mortality in a low-income setting: making available 
‘money to transport’–experiences from Amarpatan, India. Global Health 
Action. 2009;2:1866.

 25. Raj SS, Manthri S, Sahoo PK. Emergency referral transport for maternal 
complication: lessons from the community based maternal death 
audits in Unnao district, Uttar Pradesh, India. Int J Health Policy Manag. 
2015;4:99.

 26. Pariyo GW, Mayora C, Okui O, Ssengooba F, Peters DH, Serwadda D, et al. 
Exploring new health markets: experiences from informal providers of 
transport for maternal health services in eastern Uganda. BMC Int Health 
Hum Rights. 2011;11:S10.

 27. World Health Organization. mHealth: new horizons for health through 
Mobile technologies. Global observatory for eHealth series. Geneva: 
World Health Organization; 2011.

 28. Asiimwe C, Gelvin D, Lee E, Amor YB, Quinto E, Katureebe C, et al. Use of 
an innovative, affordable, and open-source short message service–based 
tool to monitor malaria in remote areas of Uganda. Am J Trop Med 
Hygiene. 2011;85:26–33.

 29. UNICEF. Project Mwana: Using mobile technology to improve early infant 
diagnosis of HIV UNICEF Zambia. 2012.

 30. UNICEF. Nigeria-Using RapidSMS for Birth Registration. 2012. https:// 
blogs. unicef. org/ innov ation/ Niger ia- using- rapid sms- for–birth- regis trati 
on.

 31. Ntoimo LFC, Brian I, Ekwo C, Yaya S, Imongan W, Okonofua FE. Building 
community ownership of maternal and child health interventions in rural 
Nigeria: a community-based participatory approach. Afr J Reprod Health. 
2021;25:43–54.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.rapidsms.org
https://blogs.unicef.org/innovation/Nigeria-using-rapidsms-for%E2%80%93birth-registration
https://blogs.unicef.org/innovation/Nigeria-using-rapidsms-for%E2%80%93birth-registration
https://blogs.unicef.org/innovation/Nigeria-using-rapidsms-for%E2%80%93birth-registration

	Texting for life: a mobile phone application to connect pregnant women with emergency transport and obstetric care in rural Nigeria
	Abstract 
	Background 
	Objective 
	Method 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design
	Study setting
	Study population and sample size
	Formative research
	Text4Life design and function
	Text4Life implementation
	Training of WDC members, PHC providers, and community volunteers
	Analysis

	Results
	Discussion
	Strengths and weaknesses

	Conclusion
	Acknowledgments
	References


