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Abstract 
Given the challenges of providing quality pre- and post-
natal care to women in developing regions, we examine 

the participatory design of a mobile app for pregnant 
and new mothers living in the rural town of Laare, 
Kenya.  Results from two previous studies inform the 
design of a mobile app, MTOTO (Swahili for “baby”) and 
provide insight into the notion of literacy and the 
implications for the design of tools and technologies for 
women experiencing motherhood for the first time. 
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Introduction 
Regions in sub-saharan Africa face many challenges 
around adequate healthcare services for their 
populations.  One particular problem is the high 
mortality rate mothers who live in rural areas [5]. One 
of the most critical interventions for safe motherhood is 
ensuring that skilled professionals provide adequate 
care during pregnancy and childbirth [5].  Our work 
focuses on Laare, Kenya, a rural market town that lies 
on the cusp of central and eastern Kenya.   

Rural Kenya accounts for the majority of births that 
occur in Kenya.  However, only about 35% of those 
births have a skilled birth attendant (SBA) present at 
delivery, as opposed to 72% of births in urban Kenya 
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(which represents only 19% of all births across the 
country) [2].  The average Kenyan woman will have 
approximately four children by the end of her 
reproductive age, likely in absence of a skilled birth 
attendant, contributing to the high mortality rates 
among mothers.  

Laare has only one medical doctor for its population of 
65,000, one government health center, and two 
dispensaries, or small clinics. The dispensaries are 
manned by nurses with limited training and do not have 
basic medical devices.  As such, they are ill-equipped to 
handle many pregnancy-related complications such as 
pre-eclampsia, gestational diabetes, and post-partum 
hypertension. The closest major hospital is in the Meru 
district, which is more than 200 miles away. 

Given these challenges, cell phones can provide access 
to crucial pre- and post-natal information for both 
mothers and those that assist them during labor and 
delivery. Our previous research indicates that 
leveraging existing technologies within a community 
and enlisting members of the community to be co-
producers  (not just consumers) of new tools and 
technology leads to successful adoption of these tools 
and technology, thereby creating a new community of 
practices that have a long-term impact on the 
community [3,4].  As such, we focus on the 
participatory design of a mobile application called 
MTOTO that provides new mothers with just-in-time 
pre-natal care information and that engages Laarean 
women as co-designers.  

Understanding Pre- and Post-Natal Needs 
While pre- and post-natal care was identified as the 
third most important issue to the Laarean community 

[1], we wanted to better understand the pre- and post-
natal needs of Laarean women and the barriers 
preventing them from accessing the information and 
care they wanted.  To do this, we administered surveys 
from a wide range of villages across Laare.  In 
particular, we surveyed skilled birth attendants (SBAs) 
who had limited formal training, unskilled birth 
attendants (uSBAs) such as elder women in the 
community who served as midwives but had no formal 
training, women who were currently pregnant, and 
women who had been pregnant within the last three 
years [4]. Among the many insights revealed in the 
survey results, SBAs and uSBAs cited illiteracy as the 
major obstacle in providing pre- and post-natal care for 
women in this community.  This suggests that 
interventions promoting access to pre- and post-natal 
care must be delivered in an alternative form other 
than text (e.g., voice, visual images, etc.).  The survey 
also uncovered that an overwhelming majority of 
respondents had access to a cell phone, suggesting that 
mobile technology was an ideal platform for providing 
access to pre- and post-natal supplementary care.  

Participatory Design of a Mobile App  
Armed with the insights gleaned from the survey, we 
wanted to understand the types of pre- and post-natal 
information that Laarean women who were either 
currently pregnant or who had given birth within the 
last two or three years would like to have in a mobile 
app, as well as how they would like to see that 
information displayed on a mobile phone screen.  To do 
this, we developed a large physical prototype of a 
mobile device so that the “screen” could easily be seen.  
Using the key words of Kenya, pregnancy, and women, 
we generated and printed a set of 2” x 2” Google 
images of various people and activities (e.g., a smiling 



 

pregnant woman, a woman holding her baby, a doctor 
giving an exam to a woman, a picture of a smiling male 
holding a baby, a woman in the hospital, etc.), and we 
conducted semi-structured interviews with the women 
interacting with both the pictures and the physical 
prototype.  

We used a physical prototype with images instead of a 
software prototype because creating the physical 
prototype was cheaper and more flexible, allowing each 
woman to move the images on the “screen” easily 
without having to pause the study to reprogram the 
interface.  Using this approach also meant that we did 
not have to make any design assumptions about what 
participants might select or how they might arrange 
images on the screen as a starting point. Instead, we 
were able to allow them to arrange the images in any 
style, pattern, or way that they deemed appropriate.  

Setting 
We returned to the same villages where we 
administered the surveys.  All of the interviews were 45 
minutes to an hour, recorded, and conducted either in 
the interviewees’ homes or in the hospital.  A woman 
conducted the interviews to create a sense of rapport 
with the women.  

Participants 
We interviewed nine women from 17 years old to 39 
years old, who had given birth to at least one child 
during the last two to three years.  The pool of 
participants grew organically with one participant 
suggesting another woman we should interview, and so 
on. The younger mothers were interviewed at the local 
hospital, having recently given birth within one week, 
and the older women were interviewed in their homes. 

Activity 
We first asked participants questions about themselves 
(name, age, etc.).  Then, we laid out the images and 
asked them to choose images that had meaning to 
them as it related to pre- and post-natal care.  As the 
participants identified images, we asked them to 
describe the meaning they attributed to those images.  
Once participants identified images that were 
meaningful to them, we asked them to arrange those 
images on the physical prototype in any order they 
preferred.  We then asked participants questions about 
their arrangement. Though we are still in the midst of 
analyzing the full set of interview data, the data 
suggests several important preliminary findings. 

Identifying Images With Meaning 
We asked participants to select images from the larger 
set of images we provided that seemed to have 
meaning for them as it related to pre- and post- natal 
care.  Initial findings indicated that many women 
selected a subset of the same images and attributed 
the same meaning to them.  For example, the majority 
of the women selected the picture of the man holding a 
child and referred to him as being representative of the 
father.  This suggests that the images, though selected 
by American researchers, created synergy around 
meaning for women in this community.  

Organization of Images on Physical Prototype 
We asked participants to arrange the images they 
selected from the larger set of images onto the physical 
prototype of the mobile phone.  We did not restrict the 
organization of these images; women could place the 
images in any order or arrangement they wished, and 
they were free to rearrange the ordering or layout of 
the images.  The data reveals that many women 



 

organized their images in similar ways.  First, women 
placed the images on the prototype in a grid fashion, 
with an equal number of images on each row, which we 
expected as the icons on most of the phones they used 
were laid out in a similar fashion.  Second, many 
women organized the images chronologically from 
conception through labor and delivery, with images 
near the top of the “screen” relating to pregnancy, 
images further down relating to labor and delivery, and 
images toward the bottom relating to newborn care.   

Discussion and Future Work 
Our continued analysis of data from both the survey 
and the interview data raises additional questions and 
future directions for the research. For example, 
illiteracy remains a major barrier to accessing pre- and 
post-natal information for women in Laare.  However, 
many Laarean women use their mobile devices to send 
text messages, indicating a degree of textual literacy.  
This suggests that literacy can be defined in multiple 
ways and designers of technology should account for 
different modes of communicative competency. 

Furthermore, our initial ideas about the design of the 
mobile app involved arranging the images topically 
(e.g. nutrition, medication, etc.). However, we were 
surprised to discover that all nine women chose to 
arrange the images in chronological order, even 
providing similar meaning to the images. As such, we 
utilized the fluid design of the physical prototype and 
the set of images to help transition the women into the 
role of co-designers of the mobile app, allowing their 
voices to be heard and included as an integral part of 

the design process.  Utilizing fluid design techniques 
(i.e. interchangeable components of the mobile app 
interface) to engage targeted communities, of which we 
are not members, as co-producers of tools and 
technologies is critical in addressing language and 
cultural barriers and opens the door to understanding 
and designing what users really want. 

Acknowledgements 
We would like to thank the community of Laare for 
engaging with us as co-designers during this on-going 
project. 

References 
[1] Mibuari, E. & HST-MIT. HST-Kenya Update and 
Summary Report – October (2008). Internal report. 

[2] ORC Macro. Measure DHS STATcompiler (2007). 
http://www.measuredhs.com. 

[3] Rankin, Y., Thomas, J.O. & Ndwe, T.J. (2009). 
Human-Centered Computing in International 
Development Workshop: Tightly Integrating Cultural 
Exploration and Understanding into Design.  In 
Extended Abstracts for SIGCHI ’09 Workshop for 
Human-Centered Computing in International 
Development, April 2009. 

[4] Thomas, J. O., Rankin, Y., Tuta, M. & Mibuari, E. 
(2011). Supporting greater access to pre- and post-
natal information and services for women in rural 
Kenya.  Presented and published at SIGCHI 2011 
extended abstracts: works-in-progress, June 2011.  

[5] World Health Organization. Kenya Country Profile– 
Department of Making Pregnancy Safer (2010). 
http://www.afro.who.int/en/clusters-aprogrammes/ 
frh/making-pregnancy-safer/mps-countryprofiles. html.

 


