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1. Executive summary 

Introduction 

Ethiopia is a country that has a high maternal mortality rate, which is attributable to multiple factors, 

including the relatively low attendance to ANC and the low percentage of women who deliver in 

attendance of a skilled birth provider. One way to address these factors is through increasing the 

knowledge of (pregnant) women. mhealth interventions are one tool utilized to improve this 

knowledge. mhealth is the use of mobile computing and communication technologies in healthcare 

and public health. In order to improve maternal and newborn health in Ethiopia, 

Health[e]Foundation and partners developed and implemented a mhealth system, called LUCY. LUCY 

is a free and anonymous mobile SMS and IVR messaging service for pregnant women and mothers of 

newborns, who are interested in receiving information about their pregnancy and how to take care 

of their newborn baby. The use and implementation of LUCY is a collaboration between multiple 

disciplines (or user-groups). Hereby, in order to improve LUCY, it is important to conduct a user- 

centered in-depth evaluation of the initial phase. Subsequently, the following research question has 

been formulated: “What are the experiences of different user-groups with respect to the mobile 

health system LUCY?” 

 

Methodology 

A mixed method design, including quantitative and qualitative research parts, was used. Recruitment 

of the different user-groups took place with the help of employees of a local partner, in two different 

areas in which LUCY has successfully been implemented (i.e. Addis Ababa, Gimbi). Self-administered 

questionnaires were held with healthcare workers (n=25). Interviews and focus groups discussions 

(FGDs) were conducted with different user-groups. Included in the interviews were (pregnant) 

women (n=10), healthcare workers (n=11) and system implementers (n=3). One FGD was held with 

(pregnant) women (n=5) and one with healthcare workers (n=5). Most participants were only able to 

speak in the local language, which made the use of a translator necessary in conducting the research. 

The questions used in the different research tools were related to an adapted version of the benefits 

evaluation framework, which holds that there are five dimensions important in the evaluation of 

health information systems, including: system quality, information quality, service quality, use and 

user satisfaction. 
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Results 

The results were structured according to the five dimensions of the conceptual model, in which the 

multiple themes were identified. 

 
For system quality the different methods of delivering the health-related information were of 

significant importance in the experience of the user(s). The different user-groups mentioned that 

both SMS and IVR were perceived as suitable methods for delivering health-related information to 

(pregnant) women. Although both SMS and IVR were perceived to be suitable methods, the SMS 

seemed to provide substantial benefits over the IVR in the context of the study. The quality of the 

information was predominantly determined by the number of messages sent by LUCY. Although the 

frequency of the messages was perceived to be adequate, both (pregnant) women and healthcare 

workers mentioned that more messages would enhance the improvement of maternal health. In 

general, the user(s) believed the content of the message(s) was useful, relevant and comprehensive. 

Healthcare workers and (pregnant) women highlighted that more messages should be included that 

focus on PNC attendance and nutrition. For service quality, it was mentioned that it is important to 

receive up-to-date feedback and to evaluate in order to improve LUCY. Evaluation could take place 

indirectly through a local representative or directly through the system in which (pregnant) women 

are directly approached for evaluation purposes. Healthcare workers mentioned that most women 

did not own a mobile phone, most of the time the phone of the husband or another relative was 

used. Hereby, the men have shown to be more involved in the pregnancy of the women. In general, 

the different user-groups have shown to be satisfied with the system. 

 

Conclusion 

The results of this study suggest that LUCY was perceived as an effective and useful tool for the 

improvement of maternal and newborn health in Ethiopia. The current study, in which the 

experiences of different user-groups were explored, provides useful insight in different aspects of 

LUCY that could be improved. Improvement of LUCY according to the user experiences will help to 

further contribute to the improvement of maternal and newborn health. 
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2. Introduction 

Over the past two decades, Ethiopia has made significant progress towards improving the health of 

women and children. However, it still has one of the highest maternal mortality rates (MMR) in the 

world. In 2015, the MMR in Ethiopia was estimated around 353 per 100,000 live births (World Bank, 

2015a). In comparison, in 2015 the estimated MMR in other developing countries was 239 per 

100,000 live births versus 12 per 100,000 live birth in developed countries (WHO, 2015a). 

 
The improvement of maternal health outcomes is dependent on different factors related to both the 

health of the mother and the unborn child. One important factor in improving maternal health is the 

attendance of pregnant women to antenatal care (ANC). ANC is important to monitor pregnancy and 

reduce morbidity and mortality risks for the mother and child during pregnancy, delivery and 

postnatal period (Backe et al., 2010). Another important factor is the use of a skilled birth attendant 

during delivery. The increased attendance of women to ANC have shown to increase the chance of 

women to deliver in attendance of a skilled birth provider (Alemayehu & Mekonnen, 2015). In 

Ethiopia, both factors show room for improvement, where 37% of women did not receive any ANC 

for their last birth, and only 26% of women give birth in attendance of a skilled provider (FDRE, 

2016). 

 

In order to increase the ANC attendance and delivery in attendance of a skilled provider, it is 

important to increase the knowledge of (pregnant) women. The low utilization of maternal health 

services is related to a number of socio-cultural, perceived benefits and accessibility-related factors 

(Tarekegn et al., 2014). A study by Kucho and Mekonnen (2017) showed that the majority of 

pregnant women and their families, as well as other community members, may not appreciate and 

understand the importance of ANC and delivering the baby in attendance of a skilled birth provider. 

The lack of knowledge among (pregnant) women, and subsequently the decisions they make during 

pregnancy, is believed to be one of the main contributing factors to the high MMR (Dutamo, Assefa, 

& Egata, 2015). 
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2.1. LUCY mhealth service 
One way of improving the decision-making of (pregnant) women in resource poor countries is the 

use of mobile health (mhealth). mhealth is the use of mobile computing and communication 

technologies in healthcare and public health, which is a rapidly expanding area of research and 

practice (Chen et al., 2018). Different studies suggest that the use of mobile phones is a useful tool 

for interventions that seek to increase health-related knowledge, and subsequently improve 

maternal health outcomes (Sondaal et al., 2016; Wagnew et al., 2018). 

 

From April 2017 onwards, Health[e]Foundation, in partnership with Maternity Foundation and 

technical partner TTC Mobile, have been implementing a mhealth service which aims to improve 

maternal and newborn health in Ethiopia. The mhealth service, called LUCY, provides pregnant 

women with text message (or SMS)- and interactive voice response (IVR) about their health, 

pregnancy, water, sanitation and hygiene (WASH), ANC-visits and more. 

 
In order to improve LUCY, it is important to conduct an in-depth evaluation of the initial phase. The 

use of an end-user and implementers perspective, will enable to improve the system according to 

the needs, preferences and values of the different groups involved in the use and implementation of 

LUCY. Therefore, the aim of current study is to formulate context relevant recommendations for 

improvement of the mhealth system LUCY to the Health[e]Foundation by the assessment of the 

experiences of different user-groups. Subsequently, the following research question has been 

formulated: “What are the experiences of different user-groups with respect to the mobile health 

system LUCY?” 
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3. Contextual background 

In order to formulate an answer to the research question it is important to understand to context of 

the study. In the following chapter, more information will be provided on maternal health, mhealth 

and LUCY. 

 
 

3.1 Maternal health 

Maternal health is the health of women during the pregnancy, childbirth, and the postpartum period. 

One of the most commonly used indicators to describe the maternal health in a country is the 

maternal mortality, and the associated maternal mortality rate (MMR). Maternal mortality is defined 

as the death of a woman while pregnant or within 42 days of termination of pregnancy, irrespective 

of the duration and site of the pregnancy, form any cause related to or aggravated by the pregnancy 

or its management but not from accidental or incidental causes (WHO, 2016). The latest number on 

the causes of maternal deaths showed that obstructed labor/uterine rupture (36%), hemorrhage (22 

percent), hypertensive disorders of pregnancy (19%) and sepsis/infection (13%) were the top four 

causes (Berhan & Berhan, 2014). 

 
Although maternal health improved over the last decades, there are different factors that affect the 

improvement. Shortage of skilled midwives, weak referral system at health center levels, lack of 

inadequate availability of equipment, and under financing of the service were identified as major 

supply side constraints that hindered progress. On the demand side, cultural norms and societal 

emotional support bestowed to mothers, distance to functioning health centers and financial barrier 

were found to be the major causes (FDRE, 2010). 

 
Access to adequate medical attention and hygienic conditions during delivery can reduce the risk of 

complications and infections that may lead to serious illness or even death of the mother, the baby, 

or both (Van Leberghe and De Brouwere, 2001). Furthermore, the MMR is expected to decrease 

when women receive appropriate care and information before, during and after their pregnancy 

(Dutamo, Assefa and Egata, 2015). The increased knowledge among (pregnant) women will enable 

them to make better-informed decisions, where the lack of knowledge has shown to be one of the 

main contributing factors to the high maternal mortality (Dutamo, Assefa, & Egata, 2015). 
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3.1.1 Antenatal care 

Important in the reduction of maternal mortality is the provision and availability of ANC for 

(pregnant) women. ANC is a type of (routine) preventive healthcare of presumed healthy pregnant 

women without symptoms, in order to diagnose diseases or complicating obstetric conditions 

without symptoms. Additionally, information and advice are provided to both the pregnant woman 

and other family member about a healthy pregnancy, safe childbirth, postnatal recovery, care of the 

baby, breastfeeding and future pregnancies (Backe et al., 2010; WHO, 2016). ANC from skilled 

providers is important to monitor pregnancy and reduce morbidity and mortality risks for the mother 

and child during pregnancy, delivery and postnatal period (WHO, 2016). 

 

The WHO developed an ANC model, which recommends women should at least attend four ANC 

visits. The first visit should take place in the first trimester (between 8-12 weeks of gestation), one 

visit in the second trimester (between 24-26 weeks of gestation) and two visits in the third trimester 

(at 32 and between 36-38 weeks of gestation). The ultimate goal of this guideline and the 

recommendations given is to improve the quality of ANC and to improve maternal, fetal and 

newborn health outcomes related to ANC. 

 

Recently, the WHO recently developed a new ANC model, the 2016 WHO ANC model, which 

eventually should replace the four-visit focused ANC model. However, it is important to critically 

evaluate if the implementation of the new ANC model is appropriate in different contexts (for 

differences in between the WHO four-visit ANC model and the 2016 WHO ANC model see Figure 1). 

However, the recommendations need to be deliverable within an appropriate model of care than can 

be adapted to the local context and to individual women (WHO, 2016). 
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Figure 1. Comparing ANC schedules (WHO, 2016b) 
 

 
In Ethiopia, 62% of women who gave birth in the period from 2011 – 2016 received ANC from a 

skilled provider at least once before last birth. Three in 10 women had four or more ANC visits for 

their most recent live birth. Urban women were more likely than rural women to have received ANC 

from a skilled provider (90% and 58%, respectively) and to have had four or more ANC visits (63% 

and 27%, respectively). The percentage of women who used a skilled provider for ANC services and 

who had four or more ANC visits before most recent birth in the five years preceding the 2017 

Demographic Health Survey increased greatly with women’s education. Among women with no 

education, 53.3% perceived ANC from a skilled provider and 24.1% had four or more ANC visits, 

compared with 98% and 79.9%, respectively, of women with more than secondary education (FDRE, 

2016). 

 
An effective ANC package is dependent on different factors including, competent healthcare 

professionals, functioning health system with referral services, adequate supplies and laboratory 

support. In addition to the improvement of maternal health, ANC improves the health of infants 

directly by reducing stillbirth and neonatal deaths and indirectly by connecting the women and 

infants to the health system, which is important in the continuation of care. In addition to the 

mortality reduction, due to the relatively low costs, ANC is among the most cost-effective of any 

public health package (WHO, 2016). 
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3.2 mhealth 

Mobile health, or mhealth, is the use of mobile computing and communication technologies in 

healthcare and public health, which is an area 

of research that is rapidly expanding (Chen et 

al., 2018). mhealth is considered to be a 

subcategory of ehealth, telehealth and 

telemedicine, and it comprises of 

multidimensional elements including provider, 

patient and administrative applications (see 

Figure 2) (van Dyk & Schutte, 2013). 

Applications of mhealth include consumer 

education and behavior change, decision 

support and healthcare management (Peiris, 

Mirand and Nohr, 2018). Hereby, the use of 

mhealth services can have great potential for 

improving healthcare systems around the 

world. 
Figure 2. Definitions of ehealth, telehealth, telemedicine, 

mhealth and telecare 

 
 

One of the most frequently used interpersonal mobile communication methods is short message 

service (SMS), or text message. This form of communication is used by almost three-quarters of all 

mobile phone users (Hall, Cole-Lewis & Bernhardt, 2015). SMS demonstrated to be a useful tool for 

healthcare improvements for several reasons, including: it is available on almost every model of 

mobile phone, the costs are relatively low, its use is widespread, it does not require great 

technological expertise, and it is widely applicable to a variety of health behaviors and conditions 

(Cole-Lewis & Kershaw, 2010). Additionally, SMS is considered to be a promising method to care for 

people living in rural and hard to reach areas, without access to (expensive) technology (United 

Nations Foundation and Vodafone Foundation, 2009). 

 

In low- and mid-income countries the use of mobile phones significantly increased in the past 

decades. In 2016, there are 51 per 100 people with a cellular subscription in Ethiopia (World Bank, 

2016). Millions of people who never had access to wireless communication networks, now use 

mobile phones. The use of mhealth services could help to reduce the time, distance, and cost of 

information. Hereby, issues of inadequate financing, poor access to information, and limited human 

resources, in resource limited countries, could be overcome (Sondaal et al., 2016). 
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It is important the content of mhealth services is adapted into the local context and language 

(Aranda-Jan, Mohutsiwa-Dibe, & Loukanova, 2014). It is important to consider the literacy and 

linguistic rate of the (pregnant) women as well as the general understanding and usage of mobile 

phones (Gurman, Rubin and Roess, 2012). In Ethiopia, 41% of women were literate against 57% 

among men (FDRE, 2010). 

 
One of the key-areas addressed by mhealth interventions is the support of pregnant women during 

the antenatal, birth and postnatal period, in order to tackle high maternal and neonatal mortality. It 

has been shown that the use of mhealth can help to improve different outcomes related to maternal 

health, including: attendance to ANC, attendance to post-natal care (PNC), birth at health facilities 

and skilled attendance at birth (Sondaal et al., 2016; Lee et al., 2016). The use of SMS to change 

behavior of (pregnant) women is an invaluable, affordable intervention method to improve maternal 

health (Wagnew et al., 2018). 



16  

3.2.1 LUCY 

In order to improve the maternal health in Ethiopia, Health[e]Foundation and partners have 

established and implemented a mhealth service (i.e. LUCY), which provides pregnant women and 

mothers of newborns with age- and stage-based health-related information through SMS or IVR. In 

order to improve maternal and newborn health different objectives have been formulated for 

different phases of the implementation of LUCY: 

 

• Increase the percentage of women who complete at least four ANC visits (Phase I) 

• Increase the percentage of women delivering with a skilled birth provider in a facility (Phase 

I) 

• Increase the percentage of women who receive a postnatal visit (either at home of in the 

facility) within one week (Phase I) 

• Increase the percentage of infants who complete the immunization program (Phase II) 

 

The secondary objectives are to increase knowledge, attitudes and practices at the household level 

for healthy pregnancy and baby, including: nutrition, exclusive breastfeeding, birth planning and 

complication readiness (BPCR), water sanitation and hygiene (WASH), and immunization 

 

Messages delivered on mobile phones allow the use of stage-based messages. The woman is enrolled 

with an approximate due date or with the date of birth of the baby; the messages are then tailored 

to her pregnancy stage or the age of her baby (pregnant women, from week five to week 42 of the 

pregnancy (one to three messages per week); mothers with newborn babies, the first 28 days of the 

life of the baby (three messages per week)). If women do not have a mobile phone it is encouraged 

to look for a phone which is close to them to make use of LUCY (i.e. husband, relative, friend 

neighbor). LUCY has been implemented in the capital city, Addis Ababa, and in the rural area of 

Gimbi, which located around 500 kilometers to the west of Addis Ababa. The messages are available 

in English, Amharic and Oromo and have been (for examples of messages see Appendix I). 
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LUCY was designed in two phases, of which the first phase recently has been completed: 
 
 

• Phase I: During the first phase pregnant women and new mothers have been reached 

through the deployment of HEWs. HEWs were trained to 1) inform about the system; 2) 

enroll women into the system by use of either low tech or smart phones; 3) send keywords 

to the system to discontinue the enrolment or to change message track (e.g. from pregnancy 

to newborn messages). Women have been enrolled in the program through community 

health workers (CHWs), midwifes or through sell-enrollment by SMS or a phone call. If a 

woman was enrolled into the program she started to receive SMS or IVR through the phone 

number she has enrolled with. Currently, almost 2000 women have been enrolled in the 

program. 

 
• Phase II: In phase II an additional component will be added to the program, which comprises 

of a full infant messages package for the baby’s first year, including the full immunization 

schedule. The goal of the second phase is to increase the number of women enrolled and 

active within to program to 6000 individuals. 
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4. Theorectical background 

In this chapter, two theories will be described which can help to evaluate the experiences of the 

user(s) of the mhealth system LUCY. Firstly, the information system success model of DeLone and 

McLean will be described. Secondly, the Benefits Evaluation (BE) Framework, which was developed 

by the Canada Health Infoway, will be discussed. Lastly, in the conceptual model an adapted version 

of the BE fitted to the context of the study will be presented. 

 

4.1 Information system success model 

The information systems success model is an information system (IS) framework, originally 

developed by DeLone and McLean in 1992, that aims to identify the underlying factors influencing 

the success of information systems. The framework identifies, describes and explains the relationship 

among six of the most critical dimensions of success along which information systems are commonly 

evaluated. In 2003, the original authors refined the original model, in response to feedback from 

others scholars working in the information system area. The six dimensions of information system 

success include: system quality, information quality, service quality, system use, user satisfaction and 

net benefits (DeLone & McLean, 2003). The adapted IS success model has been cited in thousands of 

scientific papers and is considered to be one of the most influential theories in contemporary 

information system research. 

 

4.2 Health Infoway Benefits Evaluation Framework 

The Benefits Evaluation (BE) framework for Health Information Systems is a framework which can 

help to identify important concepts in the evaluation of health information systems (HIS). The 

framework was developed by Canada Health Infoway and it allows to evaluate the health 

information systems in terms of quality, productivity and access. The framework was based on an 

adapted version of the information system success model of DeLone and Mclean (Lau et al., 2007; 

DeLone & McLean, 2003). 

 
In addition to the 2003 DeLone and McLean dimensions of information system success, the BE 

framework defined additional concepts which have been included in the model (see Figure 3). In 

each dimension, different concepts have been defined based on the success factors from the van der 

Meijden et al. (2003) model of determinants of success of inpatient information systems (for 

definitions of the determinants and sub-categories see Appendix II). 
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The quality of information, system and service could affect the system use, intention to use by the 

users and the user satisfaction. The system usage, intention to use and user satisfaction in turn, can 

have an impact on the net-benefits. The different quality aspects – information, system and service – 

singularly and jointly affect both the use and user satisfaction. The use and user satisfaction both 

have the ability the influence on another. Additionally, the use and user satisfaction can lead to 

positive and negative outcomes of the information system, in term of quality, access and productivity 

(Lau et al., 2007). 

 
 

 
Figure 3. The Health Infoway Benefits Evaluation Framework (Lau et al., 2007) 
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4.3 Conceptual model 

In the conceptual model of the current study, the different dimensions and, subsequently, the 

identified sub-categories of the BE framework were used to evaluate LUCY. The BE framework 

provides an extensive understanding of the different dimensions contributing to the success of 

information systems and allows to evaluate the system in terms of quality (i.e. system, information 

and service quality), access (i.e. use and user satisfaction) and productivity (improved maternal and 

newborn health). 

 
 

 
 

Figure 4. Conceptual model 
 

 
In the original model, different dimensions and sub-categories were identified in order to evaluate 

information systems in terms of productivity (i.e. net benefits). In the context of the study, the 

original dimensions and concepts were replaced by ‘improved maternal and newborn health 

outcomes’ (see Figure 4). 
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Through evaluation of the different dimensions and sub-categories, tailored recommendation could 

be provided for improvement of LUCY. The improvement of LUCY, will enable Health[e]Foundation to 

contribute to the improvement of maternal and newborn health in Ethiopia. Additionally, the user- 

centred approach of the study will enable to further align the needs, preferences and values of the 

user(s) with the design of LUCY. Secondary research questions are formulated to expand on the main 

research question of the study, “What are the experiences of different user-groups healthcare with 

respect to the mobile health system LUCY?”: 

 

• What are the experiences of different user-groups regarding the quality of the mhealth 

system LUCY? 

o System quality 

o Information quality 

o Service quality 

• What are the experiences of different user-groups regarding the accessibility of the mhealth 

system LUCY? 

o Use 

o User satisfaction 

• What recommendation can be made for further improvement of the mhealth system LUCY in 

phase II? 
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5. Methodology 

In this section, the methods will be described used to provide an answer to the research question. 

First, the research design will be discussed, followed by the research population. Next, the 

recruitment, data collection and data analysis will be explained. Lastly, information will be provided 

on the ethical considerations that were taken into account while conducting the research. 

 

5.1 Research design 

In this study, a mixed-method design was used, in which both quantitative data and qualitative data 

were collected (Creswell, 2003). The quantitative and qualitative data were collected concurrently. 

The qualitative research part consisted of both semi-structured interviews and FGDs. The qualitative 

research part incorporates the motivation, emotions, prejudices and incidents of interpersonal 

cooperation and conflict of participants, which can help to obtain insight in the perspectives of 

participants on specific issues regarding different aspects of the mhealth system LUCY (Charmaz, 

1995; Strauss and Corbin, 1990). The quantitative research part, in which questionnaires were used, 

helped to obtain the perspectives of the different user-groups with respect to different aspects of 

LUCY. 

 

5.2 Study population 

The study population of the current study comprised of different user-groups, namely healthcare 

workers, (pregnant) women and system implementers. For the quantitative research part healthcare 

workers were involved, where for the qualitative part all user-groups were included. All participants 

needed to be over the age of 18 and needed to be actively involved in the usage of LUCY for inclusion 

in the study. Additionally, participants needed to be from the predetermined study sites in which 

LUCY has successfully been implemented (i.e. Addis Ababa and Gimbi). Participants who did not 

speak Afaan Oromo, Amharic or English were excluded. The inclusion of different user perspectives 

enabled the researcher to obtain a broad overview of the different user experiences. 
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5.3 Recruitment 

The recruitment of participants of the quantitative research part took place with the help of an 

employee of the partner organization (i.e. Maternity Foundation). In Gimbi, the researcher asked the 

employee of the partner organization to recruit healthcare workers. The employee of the partner 

organization called or directly approached healthcare workers in the districts around Gimbi. In turn, 

these healthcare workers were asked to directly contact and recruit other healthcare workers. In 

Addis Ababa, a similar recruitment process took place. 

 

For the qualitative research part recruitment of participants took place through different means. In 

Gimbi, healthcare workers were approached for interviews directly by the employee of the partner 

organization and indirectly through other healthcare workers. After completion of both the 

questionnaire and interview healthcare workers were asked if they would be interested to 

participate in a group discussion. Local healthcare workers were asked to recruit (pregnant) women, 

because of the fact that local healthcare workers are in close contact with the women. After the 

interviews, (pregnant) women were approached if they would be interested to participate in a FGD. 

System implementers were directly contacted by the researcher. In Addis Ababa, a similar 

recruitment process took place. 

 

5.4 Pilots 
Both the questionnaires and interview were piloted in both study areas. This was of great 

importance because of the (potential) cultural differences (i.e. language and living circumstances). 

Hereby, it was ensured that the questions were easy to understand for the participants. The research 

tools were updated and improved according to the pilots and from feedback of other members of 

the research team. 
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5.5 Data collection 

In this study, both quantitative and qualitative data was collected, where both research methods 

were used concurrently in order to get a comprehensive understanding of the perspectives of the 

different user-groups involved in the use and implementation of LUCY. 

 

5.5.1 Quantitative data collection 

Self-administered questionnaires were distributed in order obtain the general experiences of 

healthcare workers with respect to LUCY (for questionnaire see Appendix IV). Questionnaires were 

only held with healthcare workers, where questionnaires demand a certain type of literacy. The 

questionnaire, which was only available in English, consists of mostly closed questions, with room for 

minor qualitative elaborations when participants felt this was necessary. The questionnaire was 

designed to follow the structure of the five different dimensions and sub-categories of the 

conceptual model. In total 25 healthcare workers completed the questionnaire. 

 

5.5.2 Qualitative data collection 

5.5.2.1 Semi-structured Interview 

In order to further explore the experiences of the users, semi-structured interviews were conducted. 

Interviews were held with all different user-groups (i.e. (pregnant) women, healthcare workers, and 

system implementers). Before the interview, participants were asked to sign an informed consent, 

which was needed for inclusion in the study (for informed consent see Appendix III). In this study 11 

interviews were conducted with healthcare workers, 10 interviews with (pregnant) women, and 

three interviews with system implementers, after which saturation was reached. Saturation was 

reached at the point at which no new information was mentioned in the interviews. Most of the 

times, the interviews with healthcare workers and women were held in the local language (Afaan 

Oromo/Amharic), which required the presence of a translator. The translator directly translated the 

questions from English to the local language. The answers given in the local language were directly 

translated in English to the primary researcher. Two different translators were used to help in the 

translation (one for each local language). The interviews with system implementers were exclusively 

held in English and did not required the presence of a translator. 
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The interview consisted of three parts, namely: the introduction, the main part, and the round-up of 

the interview (for interview guide see Appendix V). In the introduction, the researcher introduced 

himself and briefly explained the interviewee what the research entailed. The main part of the 

interview was structured according to the five dimensions of the conceptual model, including: 

system quality, information quality, service quality, use, and user satisfaction. 

 

In the course of the interview, participants were asked to share their experiences regarding each of 

the dimensions, and subsequently the different sub-categories and measures which have been 

included in the conceptual model. In the course of the study, different insight obtained from 

previous interviews were used to supplement and improve the following interviews. At the end of 

the interview the researcher discussed the main finding with the interviewee. The interviewee was 

given the opportunity to respond and make additional changes, if needed, in the conclusion of the 

researcher. The interviews were recorded in order to properly analyze the data. In order to ensure 

the attendance of the participants, an incentive was given at the end of the sessions to cover the 

travel costs of the participants. 

 

5.5.2.2 Focus group discussion 

FGDs were conducted with both (pregnant) women and healthcare workers, because group settings 

may be better at generating discussion around shared and unshared attitudes and experiences, 

compared to interviews (Seal et al., 1998). Both FGDs were held in Gimbi and required the presence 

of a translator, because both user-groups only spoke Afaan Oromo. Participants were asked to sign 

an informed consent, which was needed for their inclusion in the study. Prior to the execution of the 

FGD the researcher introduced himself and the purpose of the research and the group discussion. 

The course of the FGD was dependent on the responses of the participants and was used to further 

clarify inconsistencies in the data collected from the interviews and questionnaires. The FGD was 

moderated in collaboration with the translator, which was present at both FGDs. Audio-recordings 

were made in order to properly analyze the data. In order to ensure the attendance of the 

participants, an incentive was given at the end of the sessions to cover the travel costs of the 

participants. 
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5.5.3 Methodological data collection 

An overview of the methodological data collection is provided in Table 1. 
 
 

Research part Quantitative Qualitative 

Research tools Questionnaire Semi-structured 

interview 

Focus group 

discussion 

Target population Healthcare worker Healthcare workers & 

women & system 

implementers 

Healthcare workers 

& women 

Sampling technique Purposive Purposive Homogeneous 

Number of participants 25 11 healthcare workers 

10 (pregnant) women) 

3 system implementers 

FGD #1: 5 

healthcare workers 

FGD #2: 5 

(pregnant) women 

Study site Addis Ababa & Gimbie Addis Ababa & Gimbie Gimbie 

Duration 5 – 10 minutes 30 – 45 minutes ± 1 hour 

Location Health center Health center 

(healthcare 

workers/(pregnant) 

women), residence 

(women), office 

(system implementers) 

Health center 

(healthcare 

workers/women) 

Language English, Afaan Oromo English (healthcare 

workers/system 

implementers), 

Amharic/Afaan Oromo 

(healthcare 

workers/(pregnant) 

women) 

Afaan Oromo 

(healthcare 

workers/ 

(pregnant) women) 

Translator Sometimes Yes Yes 

 

Table 1. Methodological data collection 



27  

5.4 Data analysis 

The analysis of the questionnaires was done by the use of Microsoft Excel (version 16.10). The self- 

administered questionnaires were collected and manually entered in Microsoft Excel. For each 

questionnaire the researcher manually read through all questions whether it they were filled in 

correctly. Questions that were not answered or of which the answer was unclear were marked as 

blank. For each question, the responses of the participants were obtained and visualized by the use 

of bar charts. No further statistical analysis was performed due to the small sample size. 

 

The interviews and FGD were transcribed verbatim in order to properly analyze the data. Data 

analysis started immediately after the first interviews and FGD was completed – data collection and 

analysis were concurrent (Krueger and Casey, 2009). Both qualitative research methods were further 

analyzed by the use of Atlas.ti (version 1.6.0). The analysis started with reading through the 

transcript in order to get familiarized with the data. Further analysis through coding took place 

parallel to further data collection, in order to increase the reliability of the results. The coding 

process comprised of different stages. Firstly, an open coding strategy was conducted, which means 

that text fragments of the transcripts were labelled with a code that described the meaning of that 

fragment (Boeije, 2005). Secondly, axial coding was conducted in which similar characteristics in the 

codes were identified and clustered according to the five dimensions of the conceptual model 

(Kendall, 1999). 

 

5.6 Ethical considerations 

While conducting this research, various ethical considerations needed to be taken in into account. In 

order to participate, participants were asked to sign an informed consent form prior to the interview 

and FGD, which was available in Amharic, Oromo and English. Participants were informed about the 

research objectives, the utility of the obtained data, anonymity and confidentiality of the data, and 

asked for approval for data recording. When participants were unable to read and write, the 

informed consent was read out loud to the participants with the help of translator if needed. 

 
Ethical approval has been given by the Commission of Science and Ethics (VCWE)* from the VU 

University in Amsterdam. Ethical approval from local authorities has been requested for publication 

purposes and was not necessary for the execution of the current study. 

 
 
 

*De Vaste Commissie Wetenschap en Ethiek (VCWE) 
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6. Results 

In this section, the results of the study will be discussed in order to formulate an answer to the 

research question: “What are the experiences of different user-groups with respect to the mobile 

health system LUCY?”. First, an overview of the characteristics of the participants who participated in 

the study will be presented (see Table 2, 3 and 4). Secondly, the sub-research question will be 

answered where the experiences of the users regarding the different components of the conceptual 

model (system quality, information quality, service quality, use, user satisfaction) were explored. 

 

6.1 Study population 

In total 30 participants participated in the data collection of this study, of which 16 were healthcare 

workers, 11 were (pregnant) women, and three were system implementers. Table 2 shows the 

demographic characteristics of the healthcare workers participated in the study, and the number of 

women they enrolled. Healthcare workers had a median age of 28.5 years and most of them were 

from Gimbi. Additionally, mostly midwifes participated in the study and most of them were 

protestant. Individual characteristics of healthcare workers are shown in Appendix VI. 
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Characteristics Sample 

Age (years) RANGE: 24 – 38 

MEDIAN: 28.5 

Sex (%) 

Male 

Female 

 
8 (50.0%) 

8 (50.0%) 

Residence (%) 

Addis Ababa 

Gimbi 

 
3 (18.8%) 

13 (81.2%) 

Profession (%) 

MD 

Midwife 

Nurse 

HEW 

Other 

 
0 (0.0%) 

9 (56.3%) 

2 (12.5%) 

3 (18.7%) 

2 (12.5%) 

Religion (%) 

Protestant 

Orthodox 

 
11 (68.7%) 

5 (31.3%) 

Language (%) 

Amharic 

Afaan Oromo 

 
3 (18.7%) 

13 (81.3%) 

Number of women enrolled RANGE: 0 – 25+ 

MEDIAN: 10 – 25 

Table 2. Overview of characteristics of healthcare workers (n=16) 
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Table 3 shows the characteristics of the 11 (pregnant) women who participated in the study. The 

(pregnant) women had a median age of 24 and almost all were from Gimbi. Most of the women were 

housewives and were protestant. Individual characteristics of (pregnant) women are shown in 

Appendix VII. 

 
Characteristics Sample 

Age (years) RANGE: 22 – 45 

MEDIAN: 24.0 

Seks (%) 

Male 

Female 

 
0 (0.0%) 

11 (100.0%) 

Residence (%) 

Addis Ababa 

Gimbi 

 

1 (9.1%) 

10 (90.9%) 

Profession (%) 

House wife 

Civil servant 

Government employee 

Community worker 

 
7 (63.6%) 

2 (18.2%) 

1 (9.1%) 

1 (9.1%) 

Religion (%) 

Protestant 

Orthodox 

Muslim 

 
8 (72.7%) 

2 (18.2%) 

1 (9.1%) 

Language (%) 

Amharic 

Afaan Oromo 

 
1 (9.1%) 

10 (90.9%) 

Mobile phone ownership (%) 

Yes 

No 

 
11 (100.0%) 

0 (0.0%) 

 

Table 3. Overview of characteristics of (pregnant) women (n=11) 
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Lastly, Table 4 shows the characteristics of the three system implementers, who participated in the 

study. System implementer’s individual characteristics are shown in Appendix VIII. 
 
 

Characteristics Sample 

Age (years) RANGE: 24 - 37 

MEDIAN: 34.0 

Seks (%) 

Male 

Female 

 
2 (66.6%) 

1 (33.3%) 

Residence (%) 

Addis Ababa 

Gimbi 

 
2 (66.6%) 

1 (33.3%) 

Profession (%) 

Local department manager 

IT manager 

 

2 (66.6%) 

1 (33.3%) 

Religion (%) 

Protestant 

Orthodox 

Orthodox Christian 

 
1 (33.3%) 

1 (33.3%) 

1 (33.3%) 

Language (%) 

Amharic 

Afaan Oromo 

 
1 (33.3%) 

2 (66.6%) 

 

Table 4. Overview of characteristics of the system implementers (n=3) 
 

6.2 Experiences of different user-groups regarding LUCY 

The results are structured according to the different components of the conceptual model. Table 5 

gives an overview of the results, including the different components and sub-categories of the 

conceptual model with the corresponding themes. In addition to the dimensions and sub-categories 

as described in the conceptual model, the sub-category of ‘awareness’ was added to the dimension 

of ‘service quality’ in the conceptual model of the current study. 
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Dimension Sub-category Themes 

System quality Performance & Functionality • Enrollment (barriers) 

• SMS vs. IVR 

Security • (additional) personal 

information 

Information quality Content • Important topics of the 

messages 

• Additional content 

Availability • Frequency of the messages 

Service quality Responsiveness • Healthcare workers training 

• (technical) support 

• Evaluation 

Awareness • Current awareness methods 

• Future awareness 

Use Self-reported use • Mobile phone ownership 

• Relevancy LUCY 

Intention to use • Encouragement to use LUCY 

• Male involvement 

User satisfaction  • Satisfaction different user 

groups 

 

Table 5. Overview of the results according to the dimensions and sub-categories of the conceptual model. 
 
 

 

6.2.1 System quality 

6.2.1.1 Performance and functionality 

In order for (pregnant) women to receive messages from LUCY, enrollment in the system was 

required. Most of the times, women were enrolled in LUCY with the help of the healthcare worker. 

Healthcare workers believed that the steps of the enrollment were easy to understand. However, 

different barriers were identified. One of the difficulties with the enrollment was the lack of telecom 

connection, where 55% of healthcare workers mentioned the lack of connection was a barrier for 

enrollment. The lack of telecom connection resulted in a delay in the enrollment, where a SMS needs 

to be sent or a phone call needs to be made to LUCY for successful enrollment into the system. 44% 

of healthcare workers highlighted that the average time for enrollment was between 5-10 minutes, 

while 20% of healthcare workers mentioned that sometimes registration could take up to 10-25 

minutes. Because of the fact that healthcare workers expressed to be very busy, they did not always 

have the time to complete the enrollment (mentioned by 6% of healthcare workers). 
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“The other one is, we are very busy, because there are many patients. If we provide ANC, we 

cannot fully orient them about the system and enroll the women, because other patients are 

waiting for us. If we spend too much time on a single woman, the other one may be disappointed” 

(H14, female, 24) 

 

Lastly, because of the fact LUCY was not for free in the early stages of the implementation, 23% of 

healthcare workers mentioned that the financial barrier influenced the enrollment. 

 

Different factors were described by (pregnant) women to influence the performance and 

functionality. The lack of telecom connection was highlighted by (pregnant) women to be one of the 

main factors influencing the performance and functionality of LUCY. Because of the lack of telecom 

connection (pregnant) women mentioned they were not able to receive the messages from LUCY. 

The lack of electricity caused that (pregnant) women were able to charge their phone on a regularly 

basis. Lastly, the discontinuity of the service was discussed to influence the ability for (pregnant) 

women to receive the messages, where LUCY has been out of the air for some time. 

 
Both SMS and IVR were used to provide (pregnant) women with health-related information. Most of 

the healthcare workers strongly agreed (48%) that SMS and IVR were suitable methods for delivering 

health-related information (see Figure 5). Both SMS and IVR were believed to provide different 

benefits. The SMS was believed to be most suitable for literate women, where the SMS can be read 

multiple times because the SMS will remain in the inbox of the phone. The IVR was believed to be 

most suitable for illiterate women, where healthcare workers highlighted that most women who 

come to the clinic are illiterate. Healthcare workers, (pregnant) women, and system implementers 

mentioned that the SMS and IVR should be used complementary to each other, depending on the 

literacy rate and the personal preference of the (pregnant) woman. 
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Figure 5. Healthcare workers’ answers to the statement: “Text- and voice-message(s) are suitable methods for delivering 

health-related information to women” 

 
 

The SMS and IVR were believed to be suitable methods for delivering health-related information by 

the healthcare workers, (pregnant) women and system implementers. However, the success rate of 

the IVR was influenced by some specific characteristics of the service. If a (pregnant) woman was 

enrolled for the IVR, LUCY called the woman to provide her with an age- and stage-based message. 

The IVR only provided the message once, women could not listen to the message twice, which is in 

contrast with the SMS that can be accessed multiple times. 

 

“The SMS can be read at different times, you know. The IVR is only one time, it cannot be accessed 

later. Additionally, due to the lack of connection is this area I think the SMS is better” (H7, male, 

25) 

 

Additionally, when LUCY called the (pregnant) woman, the number may not be recognized. Hereby, 

when women picked up the phone they might asked who is calling. When women picked up the 

phone LUCY immediately started to provide the information to them. Hereby, (pregnant) women 

could have missed important information. 
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6.2.1.2 Security 

Although security originally is defined as ‘the technical capability of the system to protect the user 

data that is being recorded, stored and accessed for later use’, in this study the sense of security 

perceived by the (pregnant) women was obtained. Security does not seem to be a concern, the 

reasons for this are that none of the (pregnant) women in the sample mentioned to have difficulties 

with sharing their phone number with the healthcare worker (or with LUCY). Additionally, none of 

the women mentioned to have difficulties with the collection of additional personal data (e.g. age, 

number of children, residence, marital status). However, one women mentioned it is important the 

information provided should stay confidential and should not be shared with other organizations 

without consent (i.e. the government). 

 

6.2.2 Information quality 

6.2.2.1 Content 

In general, (pregnant) women, healthcare workers and system implementers believed the content of 

the message(s) sent by LUCY was comprehensive, relevant, and useful. 52% of healthcare workers 

agreed that the messages sent by LUCY cover all relevant themes for (pregnant) women (see Figure 

6). 
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Figure 6. Healthcare workers’ answers to the statement: “The message(s) sent by LUCY cover all relevant themes for 

(pregnant) women. 
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Both healthcare workers and (pregnant) women were asked to mention and substantiate the most 

important topics for (pregnant) women to receive during pregnancy and after delivery. According to 

them, different topics were believed to be of great importance. 

 
Firstly, messages about the proper use of medication were highlighted by both healthcare workers 

and (pregnant) women. Prior to the implementation of LUCY (pregnant) women were often not 

aware of how to properly take different types of medication or supplements. The messages about 

medication made women aware of the best practices with regard to medication or supplement use. 

For example, the message(s) about the use of iron folate during pregnancy was mentioned to be of 

great importance by pregnant women. 

 
“The other one is before I was not used to take iron folate, but after I got the message related to 

taking the iron folate I started to take it on regular basis.” (W6, female, 28) 

 

Additionally, it was mentioned by healthcare workers that (pregnant) women may be scared of the 

side-effects of the medication, which may interfere with their (daily) adherence. 

 

Secondly, healthcare workers mentioned it is important to emphasize on the importance of ANC and 

PNC attendance. Before the implementation of LUCY, healthcare workers mentioned that most of 

the time (pregnant) women went to the clinic for their first ANC visit after being pregnant for several 

months and that the total number of women who completed four ANC visit prior delivery was low. 

Additionally, the PNC attendance was low as well. After the implementation of LUCY both healthcare 

workers and pregnant women mentioned that time of the first ANC visit and the total number of 

ANC visits of pregnant women improved. However, the PNC attendance remains low. Healthcare 

workers notice there is a culture in the population not to attend PNC. Healthcare workers believe 

that more messages regarding PNC should be included in order to stimulate women to come to the 

clinic after the birth of the baby. 

 

Thirdly, the importance of messages about birth preparedness were highlighted. One healthcare 

worker mentioned there was (and still is) a taboo on delivery at the health facility in attendance of a 

skilled birth provider, where most of the time women preferred to give birth at home. Healthcare 

workers mentioned that information about the benefits of delivery in attendance of a skilled birth 

provider for the life of the mother and the baby helped to prevent complications. 
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Fourthly, information about breastfeeding was believed to be important. Prior to the use of LUCY, 

most of the (pregnant) women mentioned that they were not fully aware of the best breastfeeding 

practices. The (pregnant) women mentioned that LUCY helped them to provide with adequate 

information about breastfeeding. This is in accordance with the experiences of healthcare workers, 

who often saw women using supplementary foods for the baby when exclusive breastfeeding was 

recommended. 

 

Lastly, healthcare workers highlighted the importance of messages about nutrition. Before the 

implementation of LUCY, healthcare workers noticed there was a gap in the knowledge of (pregnant) 

women with regard to the importance of a balanced diet. Often the food is not nutritious and there 

was not much variation. Although messages about nutrition were included in the current package, it 

was recommended by healthcare workers to include more messages about how women can prepare 

a balanced diet, since it still seems to be difficult for women to prepare a balanced diet. One 

healthcare worker mentioned that preparing a balanced diet does not have to be expensive, but that 

(pregnant) women just lack the adequate knowledge. 

 

In addition to the messages about medication, ANC/PNC attendance, birth preparedness, 

breastfeeding and nutrition, additional topics were highlighted which are not yet included in the 

current package of messages. Healthcare workers observed an increased trend in cancer. It is 

believed that more messages about the different types cancers like cervical cancer (or ovarian 

cancer) will help to make (pregnant) women more aware of the risk factors and danger signs. 

Additionally, it was mentioned by (pregnant) women it is important to include messages about the 

recommended sleeping position for women. Some of the (pregnant) women mentioned they are not 

aware of the best sleeping position for the health of the baby. 
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6.2.2.2 Availability 

The current frequency of the messages sent by LUCY (1-3 times a week) was perceived to be good by 

the different users of LUCY. 64% of healthcare workers believed the current frequency is excellent 

(see Figure 7). Healthcare workers mentioned that if LUCY would send less messages but with an 

increased amount of content, the message will contain too much information for women to fully 

understand, where most of the (pregnant) women are uneducated. However, system implementers 

mentioned that if LUCY would send more message, women may be bored, and subsequently will not 

read the message. However, some healthcare workers (and (pregnant) women mentioned that more 

messages would be better, because it will (1) help women to remember the message(s), (2) increase 

the chance women visit the health clinic, and (3) will increase the knowledge of women. 

 

“It is good if more messages are being send, because when I receive more message, I obtain 

additional new information and knowledge. If it is limited the information will be limited as well.” 

(W7, female, 24) 
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Figure 7. Healthcare workers’ answers to the statement: “The frequency of the message(s) sent by LUCY is excellent”. 
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In the FGD, the (pregnant) women mentioned that a lack of telecom connection, electricity or a 

mobile phone impedes the accessibility of information provided by LUCY. It was mentioned that in 

one way or another women should be able to access the same information without the availability of 

telecom connection, electricity, or a mobile phone. 

 

6.2.3 Service quality 

6.2.3.1 Responsiveness 

The healthcare workers were provided with a one-day training on the (use) of LUCY. In general, the 

training was perceived as good and comprehensive (see Figure 8). 64% of healthcare workers agreed 

with the statement "The training I received before I started to use LUCY, was of good quality” 
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Figure 8. Healthcare workers’ answers to the statement: “The training I received was of good quality” 

 
 

The healthcare workers liked different aspects of the training including the practical part, which 

allowed them to practice with LUCY (more specifically, the enrollment). Additionally, the extensive 

information on the content of the messages and the steps of the enrollment was perceived as clear 

and comprehensive. 
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Despite the fact that healthcare workers liked the current training schedule, they mentioned that a 

refreshment training may be preferable, in which their knowledge can be refreshed and 

supplemented. Healthcare workers mentioned that this will keep them motivated and will help to 

ensure they continuously promote LUCY. In the refreshment training healthcare workers would like 

to see a similar training, in which the steps of the enrollment are explained to them and updates 

about LUCY can be provided. The refreshment training should be provided on an annual basis and on 

district level. In order for them to be able to still provide different services to members of the 

community, the training should be conducted in the weekend. Additionally, the healthcare workers 

would like to receive the training in the morning because some of them have to travel great 

distances and would like to be home for dark. 

 

“It would be good if the training was provided on a continuous basis. The training helps us to 

follow-up and monitor women who have been registered in the system.” (H9, female, 27)  

 
 

It is important that (technical) support is available if there are problems with LUCY. Most healthcare 

workers mentioned that the adequate support was available when needed (see Figure 9). However, 

it was also mentioned by healthcare workers that it is important to have a local-representative, who 

monitors the process and can assist if there are problems with LUCY. The healthcare workers 

mentioned that the local representative will be able to assist more adequately and faster compared 

to the current structures. 
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Figure 9. Healthcare workers’ answers to the statement “When I experienced difficulties with LUCY, there was (technical) 
support available” 

 
 

One of the system implementers mentioned it is important to receive up-to-date feedback about 

LUCY and to evaluate in order to improve LUCY over time. Indirectly, the local representative can 

share the experiences of the different users in the field with the system implementers of LUCY. 

However, one of the system implementers believed that direct evaluation by the (pregnant) women 

would provide the most useful feedback for improvement of the system. This is believed because of 

the fact that the sense of anonymity will help to increase the validity of the outcomes. This 

evaluation could take place through the system, where (pregnant) women can be directly 

approached for real-life up-to-date feedback. 

 
6.2.3.2 Awareness 

In order to implement a mhealth service like LUCY, awareness needed to be created. Awareness can 

be defined as the knowledge that something exists (Oxford Dictionaries, 2018), which in this case is 

the knowledge about LUCY. Although awareness was not included in the conceptual model it 

appeared to be crucial for the successful implementation of LUCY. 
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In order to create awareness about LUCY, different ways were (successfully) used. Firstly, a 

community education program was used in which men, women, and religious leaders are informed 

about LUCY. Healthcare workers and system implementers mentioned that this way of creating 

awareness helped to actively involve the men in the community in the pregnancy of women. 

 
Secondly, a healthcare worker program, in which healthcare workers were provided with a one-day 

training where LUCY was introduced. Most of the healthcare workers mentioned to have promoted 

LUCY, with an average of six months. However, it was highlighted by some healthcare workers that 

they would like to be paid for the promotion of LUCY in their daily practices. 

 

Lastly, LUCY was promoted through a monthly-meeting in which HEWs and (pregnant) women come 

together to talk about different aspects of the pregnancy. LUCY was successfully promoted through 

this monthly meeting, where many women mentioned to have heard about LUCY here. Additionally, 

the women who attended this meeting have told to encourage other women in their community to 

use LUCY. 

 
“We discuss in the monthly meeting, we have regular meeting with the HEWs. Here, we exchange 

information with other participants of the meeting.” (W1, female, 23) 

 

In order to create future awareness for national scale-up, different methods could be of great 

importance. System implementers mentioned that it is important to collaborate with regional and/or 

zonal health offices. This collaboration will enable to increase the awareness about LUCY, and 

subsequently can help to increase the use of the system. Additionally, healthcare workers and 

(pregnant) women mentioned that the use of media (i.e. radio, television) could be an appropriate 

tool to create further awareness. 
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6.2.4 Use 

6.2.4.1 Self-reported use 

In order for women to receive the message(s) from LUCY, access to a mobile phone was needed. 

Healthcare workers mentioned that most of the women in the community do not have a mobile 

phone. In order to receive messages from LUCY, women used the phone of the husband, relative or a 

friend. However, when women came to the clinic they do not bring the mobile phone or did not 

remembered the number of their husband. Healthcare workers mentioned this affected the level of 

engagement with the service. 

 

Both healthcare workers and women were convinced of the relevancy of the system throughout the 

pregnancy of the woman. Most of the women mentioned it was important to enroll in LUCY in the 

early stages of the pregnancy in order to avoid complication or danger for the life of the mother or 

the newborn. One woman mentioned it was important especially in the third trimester, because of 

the fact she believed the most complication occur in the last trimester. Healthcare workers thought 

LUCY was important throughout all stages of the pregnancy, but emphasized the importance in the 

first trimester, where many women do not come to the clinic in the first trimester. Multiple 

healthcare workers emphasized the importance of LUCY in the third trimester, because women could 

be stimulated to deliver at a health facility in attendance of a skilled birth provider. It is believed by 

healthcare workers that many women still prefer to give birth at home if there are no complications 

during the pregnancy. 

 

“It has to be in the first trimester, because some women who get pregnant for the first time may 

not know about danger signs. As a result, they come to the health facility after they get suffered or 

harmed. It can result in stillbirth you know. So, after they faced many complication or become 

seriously ill they come to the health facility. It has to be from the beginning. They don’t know.” 

(H9, female, 27) 

 

6.2.4.2 Intention to use 

There were different ways in which women were encouraged to use LUCY. Firstly, women were 

encouraged by the healthcare workers to use LUCY. The healthcare workers promoted LUCY in their 

daily practices and convince women of the relevance of the system (see Figure 10). For example, 

healthcare workers encouraged (pregnant) women to enroll in LUCY in a monthly meeting at 

community level. 
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Figure 10. Healthcare workers’ answers to the statement: “I would recommend the use of LUCY to all women” 
 

 
Women were willing to use LUCY because they wanted to increase their knowledge regarding 

pregnancy and a healthily lifestyle. LUCY provided opportunities to increase this knowledge and to 

share this knowledge with other members in the community. One healthcare worker described the 

enthusiasm of (pregnant) women and their motivation to enroll in LUCY by coming to the clinic the 

day after they were informed about LUCY. 

 

Because of the fact that (pregnant) women uses the phone of their husband and men heard about 

LUCY in the community, (pregnant) women mentioned that their husbands are more involved in the 

pregnancy. One woman mentioned that her husband heard about LUCY in the community and 

encouraged her to make use of it. Additionally, it was mentioned that men talked to other men in the 

community about LUCY. 

 

6.2.5 User satisfaction 

In general, healthcare workers were satisfied with LUCY (see Figure 11). Healthcare workers liked the 

fact that women who live in remote areas can now be educated about a healthy pregnancy and a 

healthy baby. The system reminded women to attend ANC and PNC in the clinic. Healthcare workers 

indicated to see more women in the clinic due to the system. Additionally, in a previous time there 

was a culture among women not to attend to PNC visits. LUCY helped to improve the attendance to 

PNC. 
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Figure 11. Healthcare workers’ answers to the statement: “What is your overall experience with LUCY?” 
 

 
The (pregnant) women mentioned different aspects they liked about the system. The content and 

the relevancy of the message(s) is what women liked most about LUCY. Additionally, one women 

highlighted to have increased self-confidence due to the use of LUCY. Women were more aware of 

their pregnancy and use LUCY in their daily life’s. For example, women mentioned to take more rest, 

do less heavy work, to be more aware of danger signs and to attend to the clinic more often. 

However, (pregnant) women mentioned that there are some key problems such as connectivity and 

electricity which need to be solved in order for LUCY to be more successful. 

 

“I am very interested with the messages sent by the system, because it gives me knowledge about 

nutrition, what kind of nutrition the mother must eat, and also how to take care of the fetus, all 

the precautious measures you know. It is my first pregnancy. I am very inspired by the 

message(s).” (W5, female, 23) 
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7. Discussion 

This study aimed to provide an overview of the experiences of different user-groups regarding the 

mhealth system LUCY, in order to give context relevant recommendations for improvement of LUCY 

to Health[e]Foundation. The mixed methods employed in this study showed to be effective to 

explore these experiences of different user-groups. The experiences of the different user groups 

have led to tailored recommendations for the improvement of LUCY 

 

7.1 Interpretation of results in the wider context 

The system quality was determined by the performance and functionality of the system and is 

dependent on the effectiveness of both IVR and SMS in delivering health-related information to 

(pregnant) women. Crawford et al. (2014) compared the IVR and SMS in terms effectiveness and 

success in delivering maternal, newborn, and child health information. The findings of Crawford et al. 

(2014) are in accordance with the findings of the current study, in which the SMS seems to be more 

effective compared to the IVR. Compared to the IVR, the SMS can be delivered any time, even if the 

phone is switched off. In addition to the lack of telecom connection, the fact that women have to 

answer their phone and the phone has to be charged are believed to be the main reasons why SMS is 

a better tool compared to the IVR (Crawford et al., 2014). Although the SMS seems to be more 

effective the IVR may be a desirable option in the context of Ethiopia, where 41.1% of women are 

illiterate (Crawfrod et al., 2014; CIA, 2015). The study of Crawford et al. (2014) further more 

indicated that the time at which it was most it was most likely for phones to be charged and switched 

on, was determined between 2:00 pm and 6:00 pm. This timeframe can help to increase the 

effectiveness and success of the IVR. 

 

The availability of the messages is an important component in the information quality of mhealth 

systems. Multiple studies have been conducted in which the desired frequency of the messages for 

similar mhealth interventions was determined. These studies showed that the desired frequency of 

messages ranged from two messages per week to daily messages (MAMA Bangladesh, 2012; MAMA 

South Africa, 2012). The wide range of messages observed from these studies, suggest there is no 

consensus on the optimal frequency of messages. In the initial phase of LUCY, 1-3 message(s) a week 

are sent to (pregnant) women. Although participants indicated the current frequency is adequate, it 

was mentioned that increasing the frequency could be beneficial for the health of the mother and 

newborn. In order to determine the optimal frequency of messages it is important to consider and 

recognize the different contextual factors influencing the needs, preferences and values of 

(pregnant) women and take into account the appropriate amount of new information conveyed in 



47  

the messages that can be effectively digested by (pregnant) women. Continuous evaluation of user 

experience will enable to determine the most suitable frequency. 

 

The involvement of men is a phenomenon which is believed to be a crucial component in the 

optimization of maternal and newborn health (Ditekemena et al., 2012). Male involvement is the 

process of social and behavioral change that is needed for men to actively participate in maternal 

health care with the purposes of ensuring women’s and children’s well-being (United Nations, 2014). 

Different studies have reported positive benefits of male involvement in maternal health in 

developing countries, including: increased maternal access to ANC and PNC; discouragement of 

unhealthy practices; improved maternal mental health; contraception usage; and allayment of stress, 

pain and anxiety during delivery (Yargawa & Leonardi-Bee, 2015; Ditekemena et al., 2012). However, 

involvement tends to focus on traditional gender roles, in which men are responsible for provision of 

funds (Singh et al., 2014). A striking, non-anticipated, finding that came forward from the current 

study is that (pregnant) women mentioned that men were more involved in the pregnancy of 

women. This positive side-effect of LUCY may be due to the fact that (pregnant) women use the 

phone of the husband or because different men in the community have been involved in the 

promotion of LUCY in the community. Additional support in which men support women in the 

planning, attendance to ANC and the physical presence in the vicinity of where the birth is taking 

place was not explicitly mentioned. Aborigo et al. (2018) advocated that in order to promote male 

involvement the focus should be on young men, chiefs and opinion leaders as advocates to re-orient 

men towards more proactive involvement in ensuring the health of their partners (Aborigo et al., 

2018). 
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7.2 Strengths & limitations 

The current study was successful in exploring the experiences of different user-groups in order to 

formulate context relevant recommendation for improvement of LUCY, due to a number of reasons. 

Firstly, the exploration of different user perspectives provided the researcher with a comprehensive 

understanding of the different experiences with respect to LUCY. Secondly, the use of triangulation 

of methods, which entail the gathering of information by multiple sources or by multiple data 

gathering tools, helped to improve the reliability of the results. Thirdly, the use of a framework was 

of critical importance in the creation of consistency, where it enabled the researcher to guide the 

conversation and cover all relevant themes. Lastly, the research methods have been revised in the 

course of the research, which helped to increase the validity of the research methods. 

 

However, the study has several limitations. Because of the purposive sampling, selection bias may 

have occurred. Although it was intended to have a varied sample of participants, different factors 

made it difficult to sample purposively, such as the big distances participants had to travel, the lack 

of mobile phones and the lack of connection. 

 

Secondly, due to the involvement of translators (one for each local language) in a great deal of the 

interviews, and in the FGDs, results can be biased. It was up to the translator how to ask the 

questions and how to interpret the given answers. The researcher could therefore not interpret the 

exact words. This bias was limited by the use of pilots, in which the translator was trained by the 

researcher. Additionally, by the clarification of answer at the spot with the translator, bias was 

limited. In order to increase the validity of the results, further research should be conducted in the 

local language(s) (i.e. Amharic, Afaan Oromo). 

 

A third limitation of the current study is the response bias arising from the fact participants wanted 

to provide socially desirable answers, which may not reflect the real-life situation. This was limited by 

the fact that participants were informed that all information was useful and that there were no good 

or bad answers. The anonymity of the participants and the fact that participants were informed that 

they could skip questions if they were not comfortable answering them contributed to the validity of 

the results. 
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Fourthly, most of the research was done in one area (i.e. Gimbi), which makes the generalizability of 

the results questionable. Hereby, it is important similar (evaluation) studies are being conducted in 

other (future) study sites. Such evaluation studies need to be conducted on a continuous basis, in 

order to constantly tailor LUCY to the needs, preferences and values of the different user-groups. 

 
Lastly, it is important to critically reflect on the framework used in this study (i.e. the BE framework). 

Although the use of a framework enables the author to structurally look at the underlying concepts 

influencing the experiences of different user-groups, it may also result in the missing of other 

important underlying concepts. It became clear from the current study that the concepts, defined in 

the conceptual model, provide a comprehensive understanding of different factors influencing user 

experiences. However, an additional concept has been added to the current model, where 

awareness seems essential in the (future) success of LUCY. 

 

7.3 Recommendations 

A few (internal) recommendations to Health[e]Foundation for improvement of LUCY will be 

presented (see Table 6). The internal recommendations are structured according to the three quality 

dimensions of the conceptual model (i.e. system quality, information quality and service quality). In 

addition to the (internal) recommendation made to Health[e]Foundation, external recommendations 

are made to address out-of-scope issues which will help to further enhance to use and 

implementation of LUCY. 

 
For the system quality dimension two key messages have been identified. It is important the system 

implementers improve the IVR in order to increase its effectiveness. It is important to (1) to include a 

short introduction in which LUCY identifies herself, after which women can focus on the content of 

the message; (2) to include an option in which women can choose to repeat the message, if women 

do not fully understand the message at first or just want to listen to it again, they have the possibility 

to do so; (3) to include an option in which women can choose to store the message, in this way 

women can access the information at another time. Additionally, it is important for healthcare 

workers to have hardcopy of the messages available at the health facility. Hereby, the lack of telecom 

connection, lack of electricity faculties, and/or the lack of a mobile phone can be overcome and 

women can still have access to the information of LUCY. 
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For the information quality three key messages have been identified for system implementers. 

Firstly, it is important to push the IVR between 2:00 pm and 6:00 pm, because at this time it is most 

likely for their phones to be charged and switched on. Secondly, it is important to increase the 

frequency of the messages, where healthcare workers and (pregnant) women mentioned that more 

messages would help to improve maternal and newborn health. Lastly, the added messages should 

contain information about increased frequency of the message about nutrition, breastfeeding, PNC 

attendance, birth preparedness, cancer(s) and sleeping positions of the mother. 

 

For the service quality dimension four key messages have been identified. Firstly, awareness should 

be created by system implementers and healthcare workers through the community education 

program, in which young men and religious leaders are informed about use and implementation of 

LUCY. This will also help to further enhance the male involvement in maternal and newborn health in 

Ethiopia. Further awareness should be created by system implementers through collaboration with 

regional/zonal health offices and by the use of media (i.e. television, radio). Secondly, it is important 

for system implementers to include a refreshment training for healthcare workers. The refreshment 

training should take place on an annual basis on district level. In this refreshment training healthcare 

workers should be updated about the status of the system and possible alterations. This will provide 

the opportunity for healthcare workers to share their experiences about LUCY, which can be used for 

further improvement of the system. Thirdly, it is important for system implementers to employ a 

local representative who is able to assist if there are problems with LUCY. Additionally, real-time 

feedback can be provided by both healthcare workers and (pregnant) women to this local 

representative. Lastly, it is important to continuously evaluate the system directly from the 

perspective of the (pregnant) women. In the system an option should be included in which 

(pregnant) women can be approached for evaluation purposes. The ones who are enrolled via SMS 

can be approached via SMS, the ones who are enrolled via IVR can be approached via IVR. The 

evaluation of the experiences of (pregnant) women through LUCY, will help to create a sense of 

anonymity. This way of evaluation will enable women to speak freely about their experiences. 
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Dimension(s) Recommendations Target group(s) 

System quality 1) Improve IVR 

a. Include a short introduction 

b. Include ‘repeat’ option 

c. Include ‘store’ option 

2) Provide hardcopy to health facilities 

System implementers, 

healthcare workers 

Information 

quality 

3) IVR between 2:00 pm and 6:00 pm 

4) Increase frequency 

System implementers 

Service quality 5) Create awareness through: 

a. Community education program 

b. Collaboration with 

regional/zonal health offices 

c. Media (i.e. television, radio) 

6) Refreshment training for healthcare 

workers 

7) Local representative 

8) Direct evaluation by (pregnant) women 

System implementers, 

healthcare workers and 

(pregnant) women 

 

Table 6. Internal recommendations for improvement of LUCY 

 
In order to further improve LUCY, external recommendations include: improve telecom connection 

and to improve electricity facilities. Improved telecom connection and improved electricity facilities 

will enable (pregnant) women to receive the message(s) on a more continuous basis, which will help 

to improve maternal and newborn health. 

 

 
7.4 Conclusion 

It is concluded that the current study, in which the experiences of different user groups have been 

explored, provides valuable insights in different aspects of LUCY that can be improved. This study 

suggest that LUCY is experienced as an effective and useful tool for the improvement of maternal 

and newborn health in Ethiopia. Improvement of LUCY according to the user experiences will help to 

further contribute to the improvement of maternal and newborn health, and further (evaluation) 

research is needed in order to continuously improve in the future. 
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Appendix I – Examples of messages 
 

Pregnancy 

Week Topic/ 

Objective 

English Oromo Amharic 

5 ANC 1 Welcome. You are [x] Aadde baga nagaan እንኳን ደህና መጣሽ ፡፡ የ[X] 

reminder weeks pregnant. Go to 

the clinic for your first 

ANC check-up. 

dhufte. Ati ulfa torban [x] 

ti. Hordoffii da'umsa duraa 

isa jalqabaaf gara buufata 

fayyaa dhaqi. 

ሳምንታት እርጉዝ ነሽ፡፡ 

ለመጀመሪያ ቅደመወሊድ 

ክትትልሽ ወደ ጤና ተቋም 

ሂጂ፡፡ 

8 Development You may feel tired, sick Dadhabbii,dhukkubbii fi የድካም ህመም እናም ደግሞ 

የማስመለስ ስሜቶች ሊሰማሽ 

ይችላል፡፡ አትጨነቂ የተለመደ 

ነው፡፡ ከሶስት ወር የእርግዝና 

ጊዜ ይቆማል፡፡ አብዝተሸ 

ተመገቢ ብዙ ንፁህ ውሃም 

ጠጪ፡፡ 

and delight, and even vomit. Don’t oldeebisaan sitti 

nutrition worry. Its normal. It dhagahamuu danda'a. Kun 

 usually stops after 3 waanuma jirudha waan 

 months of pregnancy. ta'eef hin yaadda'iin. Ji'a 3 

 Eat often and drink booda sidhiisuu danda'a. 

 plenty of clean water. Ammaa amma nyaadhu, 

  bishaan qulqulluu baay'isii 

  dhugi. 

20 Danger sign Light spotting and a Walqunnamtii saalaa ከግብረ ስጋ ግኑኝነት በኋላ የደም 

ጠብታና አነስተኛ የደም መፍሰስ 

የተለመደ ነው፡፡ ነገር ግን ከዛ 

ባለፈ የደም መፍሰስ ካጋጠመሽ 

አደገኛ ምልክት ነው፡፡ 

ስለጉዳዩም የጤና ባለሙያሽን 

አማክሪ፡፡ 

little bleeding after booda dhiigi xiqqoon 

sexual intercourse is cobuufi xiqqoo dhiiguun 

normal. But if you waamuma jirudha. Garuu 

experience any other kanaan ala dhiiguun yoo 

bleeding, this is a jiraate mallattoo 

danger sign. Consult hamaadha.Ogeessa 

your health worker mariisisi. 

about it.  

26 Birth Plan for your birth! Da'umsaaf karoorfadhu! መውለድሽን አቅጂ! ለመውለጃሽ 

ቅርብሽ የሆነና የሰለጠነ አዋላጅ 

ያለበትን የጤና ተቋም ምረጪ፡፡ 

አስቸኳይ ነገር ካጋጠመሽም 

እንኳ የጤና ተቋማት 

ሕይወትሽንም ሆነ የልጅሽን 

ያድናሉ፡፡ 

preparedness, Choose a health facility Dhaabbata fayyaa sitti 

facility birth with a skilled birth dhihoo ogeessa gahumsa 

 attendant close to you. qabu filadhu. Ogeessi 

 Health facilities can rakkoo maqsuuf, 

 save you and your lubbuukee fi mucaakee 

 baby's life if an oolchuuf si gargaaru. 

 emergency occurs.  
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36 Neonatal care, 

skin to skin 

Your newborn baby 

must stay warm. Place 

the newborn naked on 

your bare chest and 

cover with a blanket - 

also the head. This also 

helps breastfeeding. 

Ho'inni qaama mucaa 

dhalatee sirritti eegamuu 

qaba. Mucaa lapheekee 

qullaatti aansii fooxaa itti 

uwwisi. Mataatti 

haguugi.Kun mucaan akka 

harma hodhuuf gargaara. 

አድሱ ልጅሽ ሙቀቱ መጠበቅ 

አለበት፡፡ ህፃኑን እራቆቱን በባዶ 

ደረትሽ ላይ አድርገሽ 

ብርድልብስ አልብሽው ራሱንም 

ሸፍኚው - ይህ ደግሞ ጡት 

ለማጥባትም ይረዳል፡፡ 

42 Birth 

preparedness, 

facility 

birth/skilled 

attendant 

Regular, strong 

contractions and if your 

water breaks are signs 

of labor. If you feel 

them, go to the clinic. 

Don't wait. 

Miixuun waliitti fufaa 

cimaa ta'e fi bishaan 

gubbee dhangala'uun 

mallattoo ciniinsuuti. Yoo 

sirratti mul’ate dafii 

dhaabbata fayyaa deemi. 

ተከታታይ፣ ጠንካራ መኮማተርና 

የሽርት ውሃ ከፈሰሰ የምጥ 

ምልክት ነው፡፡ እነዚህ ነገሮችን 

ካየሽ ወደ ጤና ተቋም ሂጂ፡፡ 

ምንም አትዘገዪ፡፡ 
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Appendix II – Original definitions of the BE framework 
 

Dimension(s) Description 

System quality the functionality, performance and security of the information are the three 

concepts to measure system quality. The functionality of the information 

system includes the type of features and the level of decision support 

available. The performance of the information system entails different 

concepts, such as the accessibility, reliability and the response time. 

Accessibility is the availability of the services of the information system to 

local and remote areas. The reliability of the system is dependent on the 

system operation and the response time (i.e. time for the system to ‘reply’ 

to the action of the user, such as enrollment or un-enrollment). Security is 

the technical capability of the system to protect the user data that is being 

recorded, stored and accessed for later use. 

Information quality content and availability are the two concepts to determine the information 

quality of the information system. Content implies the completeness, 

accuracy, relevance and comprehension of the information provided by the 

system. The availability of the information system will be dependent on the 

timeliness of the information (i.e. when and where information is needed) 

and the reliability and consistency of the information over time. 

System quality system quality focuses on the responsiveness of the information system, 

which focuses on user training, ongoing technical support and the 

availability of such support. 

Use the use of the information system will focus on the usage behavior and 

pattern, self-reported use and the intention to use. The usage behavior 

includes different measures, such as the frequency, duration and location 

of the use of the information system. Self-reported use included the same 

measures, however from a user perspective. The intention to use are the 

factors that made the user to decide to make use of the information system. 

Satisfaction different concepts have been identified in the satisfaction, namely 

competency, user satisfaction and ease of use. The competency includes the 

knowledge, skills and experience of the user. The user satisfaction includes 

the subjective norms of the user regarding the different quality aspects 



60  

 (system, information and service). The ease of use of the system refers to 

the user-friendliness and learnability of the system. 

Net benefits The net benefits, or outcomes of the information system, have been divided 

in the concepts quality, access and productivity. Quality is defined by patient 

safety, appropriateness and effectiveness and health outcomes. Access is 

defined by ability of patients and providers to access the services and 

patient and provider participation. Productivity is defined by efficiency, care 

coordination and net cost. 
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Appendix III - Informed consent 
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Appendix IV – Questionnaire 
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Appendix V - Interview guide 
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Appendix VI – Healthcare worker individual characteristics 
 

Healthcare 

worker ID’s 

Sex Age Residence Profession Religion Language Number of women 

enrolled 

1 Male 38 Addis Ababa HEW Orthodox Amharic 25+ women 

2  

Male 

 

34 

 

Gimbi 

 

Economics 

 

Protestant 

Afaan 

Oromo 

 

10-25 women 

3  
 
 

Male 

 
 
 

31 

 
 
 

Gimbi 

Health 

education 

promotor 

 
 
 

Protestant 

 

Afaan 

Oromo 

 
 
 

Not applicable 

4  

Male 

 

32 

 

Gimbi 

 

Nurse 

 

Protestant 

Afaan 

Oromo 

 

Not applicable 

5  

Female 

 

27 

 

Gimbi 

 

Midwife 

 

Protestant 

Afaan 

Oromo 

 

10-25 women 

6  

Female 

 

25 

 

Gimbi 

 

Midwife 

 

Orthodox 

Afaan 

Oromo 

 

1-5 women 

7  
Male 

 
25 

 
Gimbi 

 
Midwife 

 
Protestant 

Afaan 

Oromo 

 
5-10 women 

8  
Female 

 
30 

 
Gimbi 

 
Midwife 

 
Protestant 

Afaan 

Oromo 

 
10-25 women 

9  
Female 

 
27 

 
Gimbi 

 
Midwife 

 
Protestant 

Afaan 

Oromo 

 
1-5 women 

10 Male 29 Addis Ababa Midwife Orthodox Amharic 0 women 

11 Male 26 Addis Ababa Midwife Orthodox Amharic 0 women 

12  

Female 

 

29 

 

Gimbi 

 

HEW 

Afaan 

Oromo 

 

Protestant 

 

25+ women 

13  

Female 

 

25 

 

Gimbi 

 

Midwife 

Afaan 

Oromo 

 

Protestant 

 

10-25 women 

14  

Female 

 

24 

 

Gimbi 

 

HEW 

AFaan 

Oromo 

 

Othodox 

 

25+ women 

15  

Female 

 

35 

 

Gimbi 

 

Nurse 

Afaan 

Oromo 

 

Protestant 

 

25+ women 

16  

Male 

 

28 

 

Gimbi 

 

Midwife 

Afaan 

Oromo 

 

Protestant 

 

10-25 women 



 
 
 

Appendix VII – (pregnant) women individual characteristics 

 

(pregnant) 

women 

ID’s 

Sex Age Residence Professions Language Religion Number 

of 

children 

Maritial 

status 

Literacy Mobile 

phone 

 

1  
Female 

 
23 

 
Gimbi 

 
House wife 

Afaan 

Oromo 

 
Protestant 

 
1 

 
Married 

 
Literate 

 
Yes 

 

2  
Female 

 
26 

 
Gimbi 

Community 

worker 

Afaan 

Oromo 

 
Protestant 

 
1 

 
Married 

 
Literate 

 
Yes 

 

3  

Female 

 

26 

 

Gimbi 

 

House wife 

Afaan 

Oromo 

 

Protestant 

 

2 

 

Married 

 

Literate 

 

Yes 

 

4  

Female 

 

23 

 

Gimbi 

 

Civil servant 

Afaan 

Oromo 

 

Protestant 

 

0 

 

Married 

 

Literate 

 

Yes 

 

5  

Female 

 

23 

 

Gimbi 

 

Civil servant 

Afaan 

Oromo 

 

Othodox 

 

1 

 

Married 

 

Literate 

 

Yes 

 

6  

Female 

 

28 

 

Gimbi 

Government 

employee 

Afaan 

Oromo 

 

Protestant 

 

1 

 

Married 

 

Literate 

 

Yes 

 

7  

Female 

 

24 

 

Gimbi 

 

House wife 

Afaan 

Oromo 

 

Protestant 

 

1 

 

Married 

 

Literate 

 

Yes 

 

8  

Female 

 

22 

 

Gimbi 

 

House wife 

Afaan 

Oromo 

 

Protestant 

 

2 

 

Married 

 

Illiterate 

 

No 

 

9  

Female 

 

22 

 

Gimbi 

 

House wife 

Afaan 

Oromo 

 

Othodox 

 

2 

 

Married 

 

Illiterate 

 

No 

 

10  
Female 

 
45 

Addis 

Ababa 

 
House wife 

 
Amharic 

 
Muslim 

 
5 

 
Married 

 
Literate 

 
Yes 

 

11  

Female 

 

23 

 

Gimbi 

 

House wife 

Afaan 

Oromo 

 

Protestant 

 

1 

 

Married 

 

Literate 

 

Yes 
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Appendix VIII – System implementer individual characteristics 
 

System implementer 

ID’s 

Sex Age Residence Professions Religion 

1 Male 34 Gimbi MF manager (Gimbi) Protestant 

2  

Female 

 

37 

Addis 

Ababa 

MF manager (Addis 

Ababa) 

 

Orthodox 

3  

Male 

 

34 

Addis 

Ababa 

 

IT manager 

Orthodox 

Christian 
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