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ABSTRACT  

Background: Conflict affected countries are striving to provide access to health care services. 

State fragility has a negative impact on maternal and child health. Mobile health technologies 

(mhealth) represent an excellent platform for an adequate mechanism for delivery of health 

services. Thus, this paper aims to develop a measurement tool for assessing readiness of both 

service users (the public) and providers (healthcare providers) to adopt mobile health for 

promoting maternal and child health in fragile settings. 

Methodology: We propose a customizable theory-based readiness assessment tool for two 

different groups of adopters. Four electronic databases of peer-reviewed literature—PubMed, 

SCOPUS, EBSCO and Web of Science Core Collection- were used to identify any 

measurement instruments of ‘readiness/intention to use’ a technology across different stages 

of adoption of an innovation. Retrieved tools based on theories related to any of the three core 

bodies of literature: humanitarian context, mobile health technologies (mHealth) and 

behavioural change were used to formulate the two final versions of mHealth readiness tool in 

emergency settings (mHealthES). 

Results: Two customized version of the mHealth ES tool are formulated. One version is 

tailored to assess readiness of women in conflict affected settings to use mobile technologies 

for accessing essential maternal health services. The other version of the tool explores the 

perceptions of healthcare providers, particularly community health workers, on the utility and 

functionality of mhealth as an aid in promoting maternal and child health in emergency settings.  

Conclusion: Healthcare innovation is a complex iterative process and in humanitarian settings, 

owing to staggering unpredictability and uncertainty, robust evidence-based solutions are 

required.  Participation of citizens in design and adoption of an intervention and assessing their 

readiness for a behavioural change yields customized locally adapted services/products and 

ultimately overcomes context-specific challenges.  

 

Keywords: Mhealth/ Mobile health; Behavioural change; Reproductive, maternal and child 

health; Conflict affected states; Innovation readiness.  
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1. INTRODUCTION 

In the latest decades, there has been a growing interest in health systems research in fragile and 

conflict-affected settings (FCAS) from both researchers and donors (Woodward et al., 2016). 

As we move in to the ten-year count down of the Sustainable Development Goals (SDG), this 

area becomes even more pertinent than ever as fragility makes up the greatest challenge to the 

attainment of SDGs. It is estimated that the share of extreme poor living in FCAS will rise from 

17% of the total today to 60% by 2030. That means that by 2030, 60% of the world’s extreme 

poor will be living in FCAS, with over 60% of the world’s child and maternal deaths happening 

in situations characterised by fragility and conflict (Bertone et al., 2019). 

 

The Eastern Mediterranean Region (EMR) has been facing an unprecedented scale of 

emergencies, mainly due to political conflict in a number of its countries leaving more than 62 

million people across the region in urging need of healthcare (WHO, 2020). Annually, the 

World Bank Group releases a list of fragile and conflict-affected situations; according to the 

fiscal year (FY21) updated list of fragile and conflict states, out of 39 affected states, 9 are 

located in the Eastern Mediterranean region including Afghanistan, Libya, Somalia, Syrian 

Arab Republic, Iraq, Yemen, , Lebanon, West Bank and Gaza,  Sudan and (World Bank, 2020). 

By the end of 2019, at least 79.5 million were forced to flee their homes due to war, conflict or 

human rights violations, worldwide, with Syrians being the largest forcibly displaced 

population (13.2 million) (UNHCR, 2019).Furthermore, in the first half of 2019, large numbers 

of people continued to be internally displaced in other countries in the region; in Yemen almost 

282,000 people fled fighting in some governorates such as Hajjah, Hodeidah and Al-Dhale, 

while in Afghanistan the figures have increased to 213,000 (IDMC,2019).  

 

Thus, the overall goal of this work is to assist countries in the EMR in adopting mHealth for 

provision of essential maternal, child and reproductive health services to conflict-affected 

populations. 
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2. BACKGROUND 

 

2.1 Healthcare in Fragile Settings 

In fragile states, conflict is considered the ultimate social determinant of health which 

significantly contributes to health inequity by hampering delivery of care and decreasing 

quality of services provided within the entire system (Bornemisza et al., 2010). State fragility 

and service provision are very closely related, thus, placing many at risk of lack of access to 

care. This is further exacerbated among vulnerable population groups due to shortages in 

healthcare providers (HCPs), financial and geographical barriers, as well as overall 

fragmentation of health systems (Atallah et al., 2018). 

During crisis, health facilities may be entirely destroyed or may end up cutting off or reducing 

their public services. Health-supporting infrastructure including electricity, sanitation, water 

safety and supply, transportation, and communication might also be totally damaged (Debarre, 

2018). Furthermore, health workers are deliberately targeted, threatened, detained, tortured, or 

killed violating the international humanitarian law (Bou-Karroum et al., 2019). During the 

2014–2015 two-year period, 594 attacks on healthcare in 19 countries were reported and 

approximately 86% of healthcare workers who were killed or injured were in countries in the 

EMR (WHO, 2016). In Syria, for instance, in response to the continuous egregious attacks on 

health care over half of the physicians have fled the country since 2011 (Ismail et al., 2018).  

 

4.1 Maternal and Child Health in Fragile Settings 

During emergencies, reproductive maternal and child health (RMCH) needs are often 

overlooked – with calamitous consequences. Women and girls might be denied access to 

essential health services such as skill attendant at delivery, emergency obstetric and antenatal 

care and are usually more vulnerable to sexual violence, exploitation and HIV infection. 

By the end of 2019, it was estimated that out of the 79.5 million forcibly displaced people 

worldwide; 38-43% were children and adolescents and 26% were women 18 years and older 

(UNHCR, 2019). In 2018, 2.1 million under-five children died in FCAS and the mortality rates 

were estimated at 66 deaths per 1,000 live births which is almost 70 % higher than the global 

average of 39 deaths per 1,000 live births. In ‘extremely fragile’ context, the rates were as high 

as 70 deaths per 1,000 live births which renders 40 of 58 fragile countries at risk of missing the 
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target for under-five mortality in the 2030 agenda for sustainable development (UNICEF, 

2019). Among displaced women and teenage girls of reproductive age, morbidity and mortality 

were highest in emergency settings and despite being preventable around 61% of the world’s 

maternal deaths occurred in crisis-affected contexts (WHO, 2019a).  

Typically, poor quality of health services and inaccessible care remain the main causes of 

preventable maternal mortality in countries of low, middle, and high income, in fragile as well 

as politically and economically stable states.  However, since early 1990s, maternal and child 

mortality rates have been consistently increasing in emergency settings per se as access of 

underprivileged and less educated adolescent girls and women to essential RMCH care was 

several folds worse in conflict versus non-conflict areas (Akseer et al., 2020), Furthermore, 

unwanted pregnancies due to conflict -related sexual violence and rape as well as other 

conditions imposed by war such as acute malnutrition, anaemia, malaria, exposure to stress and 

infection have altogether increased the risks of maternal deaths in fragile settings (Stark and 

Ager, 2011; Bahwere,2014; Lam, McCarthy and Brennan,2015).  

In the Middle Eastern and Asian FCAS, usage of maternal new-born and child health (MNCH) 

services was found to be quite low due to barriers on both supply-side (e.g. limited services, 

high costs) and demand- side (e.g. education) which has, in turn, substantially contributed to 

high burden of maternal and neonatal ill health in those areas (Gopalan, Das and Howard, 

2017). In some conflict-ridden countries, such as Syria, Nigeria, and the Democratic Republic 

of Congo, it was suggested that pregnant women were specifically targeted by militias and 

hence were unable to seek medical care (Akol et al. 2016).  

 

Delivering RMNCH interventions in fragile and conflict affected settings is a challenging 

undertaking and utilization of health services are largely influenced by a complex set of 

individual, socio-cultural and political factors. Geographic distribution can render some 

communities hard to reach and cultural and language barriers, lack of transportation as well as 

displacement patterns can affect their access to health services (Beattie, Yates and Noble, 

2016). 

 

In order to end preventable maternal deaths, and reach SDG3 target for global maternal 

mortality ratios, all women should have access to a basic package of high-quality maternal 

health services covering the continuum of care which starts from the peri-conceptional period, 
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continues throughout pregnancy, and extends to infancy and childhood (Lassi et al., 2016). 

Capturing information on quality of care, collecting good data for identifying those who are 

being left behind and prioritizing RMNCH needs are key elements for developing strategies to 

reach all women and children “leaving no one behind” particularly in humanitarian 

emergencies (Requejo et al. 2020, Dickinson, Pyone and Van den Broek, 2015).   

To the same effect, capitalizing on women empowerment was found to positively associated 

with coverage of interventions and RMCH outcomes in different contexts (WHO and UNICEF, 

2017). 

In areas of armed conflict, there is a surge in demand of healthcare services. Owing to the harsh 

circumstances, all UHC dimensions (service coverage, population coverage, and financial 

protection) were put at stake (Mataria, HGajjeh, and Al Mandhari, 2019) which, in turn, hinder 

progress on all other SDG3 targets. Therefore, it is undisputable to address conflict and health 

together due to cognizant salient inter-linkages between them. This resonates well with the 

agenda of humanity resolutions that came out in the World Health Summit in 2016 just after 

the 2030 SDG agenda (OCHA 2018). Doubtlessly, advocating for peace (SDG 16) can largely 

contribute to attainment of SDG3 (Druce et al., 2019) by ensuring better access to sexual and 

reproductive health services (SDG 3.7), thus reducing maternal mortality (SDG 3.1) and 

averting new born and child deaths (SDG 3.2). A closer look at these inter-linkages could also 

fit within the greater SDG agenda ( Blind, 2019) , as other humanitarian SDGs would be 

achieved such as building resilience of the poor and those in vulnerable situations (SDG 1.5), 

eliminating all forms of violence against both women  and girls(SDG 5.2) and  reducing the 

total number of deaths (SDG 11.5), ( Blind, 2019).  

2.3 Blending Digital Technologies into Humanitarian Context 

In 2019, alongside the 72nd session of the World Health Assembly, the Partnership for 

Maternal, New-born and Child Health (PMNCH) in collaboration with the World Bank has 

called for prioritizing the special needs of women, children and adolescents in emergency 

settings. PMNCH and other partners have also committed to strengthening health systems, 

community engagement and country leadership and facilitating the uptake and scale up of 

digital technology and innovations for advancing health and well-being of women, children 

and adolescents in fragile settings (WHO, 2019b). 

Digital Health Interventions (DHIs) have strong potentials to address some of health system 

challenges and achieve the overarching outcome of empowering “clients’ to make better 
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informed decisions about their health and well-being. This is done through transfer and 

exchange of valid information for prevention, early detection and management of diseases and 

injuries at distant sites outside traditional healthcare settings (Koch, 2005; WHO and ITU, 

2012).  

Mobile information and communication technologies per se are well-suited to provide an 

innovative approach for improving access to health care and ensure better quality of services 

across the continuum of care particularly in resource-constrained settings (Khan et al., 2010; 

Chen et al., 2018; Nasir et al., 2020). Mobile health technologies (also called mobile health or  

mHealth), is a subset of e-health which comprises the use of mobile and wireless devices such 

as mobile phones, personal digital assistants, medical sensors, or other communication 

technologies for delivery of health-related services (WHO, 2011).   

Since decades, leveraging mHealth has contributed to improvement of health information 

systems and reinforced health services such as access to accurate diagnostic tests, adherence to 

treatment and medications, actionable data collection for disease surveillance and management, 

decision-support, referral linkages, emergency medical response and dissemination of 

information for health promotion (Adler, 2007; Daniela and Mecheal, 2008). mHealth 

applications are predisposed to overcome any geographic barriers and provide unique and 

universal access to health services while intensifying both the coverage and the quality 

regardless of any location or time constraints (Varshney, 2005, 2007).  

According to the International Telecommunication Union (ITU), to date, 97 % of the world’s 

population lives within the reach of a mobile cellular signal while 82 %  lives within the reach 

of an Long Term Evolution (LTE) or higher mobile-broadband signal (ITU, 2019)(Fig. 1). In 

terms of effectiveness, owing to this expanded access, mHealth programs have been an 

economically attractive option especially in resources-constrained settings (Beratarrechea et 

al., 2014) and have adequately assisted in disease surveillance, prevention and management in 

developing countries (Miller, Cafazzo ,  and Seto , 2016, Déglise , Suggs L, and Odermatt, 

2012 ). 
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  Fig. 1    Mobile coverage by type of network, region and development status  
   Source: ITU, Facts and Figures, 2019.  
  LDCs: Least developed countries, CIS: Commonwealth of Independent States 
 

In particular, mobile health technologies targeting pregnant women have largely enhanced 

utilization of antenatal and neonatal services such as facility-based deliveries, skilled 

attendance at birth, and immunization. However, it has been reiterated that those outcomes 

could be further maximized when mHealth programs are integrated into other non-mHealth 

services and are adapted to local contexts (Sondaal et al, 2016). These findings resonate with 

the Mobile Alliance for Maternal Action (MAMA) program which was recently pilot tested in 

Afghanistan and revealed that using mobile phones can be effective in improving health-related 

knowledge among both male and female adults residing in fragile settings (Lebrun et al., 2020) 

There is also evidence of promising results for a low cost digital solution supporting Syrian 

refugees’ parents to keep track of their children’s vaccination records using Children 

Immunization Application (CimA) (El-Khatib, 2020).   
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Fig. 2 Types of mHealth tools mapped across the continuum of care for women and children 
Source: (Batavia and Kaonga, 2014) 

 

Earlier, the ‘mHealth and ICT framework’’ was developed to depict the potential uses of 

mobile health technologies within the reproductive, maternal, new-born, and child health 

(RMNCH) continuum of care. The framework identifies the beneficiary targets of mHealth 

innovations, such as pregnant women, children and adolescent girls, the essential RMNCH 

interventions which mobile health can facilitate as well as potential users such as community 

health workers ( Labrique et al. 2013). Additionally, the modified Tanahashi model (Mehl and 

Labrique, 2014) has emphasized how mobile health technologies can play a critical role in 

expanding all dimensions of UHC including service coverage, population coverage and 

financial protection).and strengthening accountability mechanisms through Civil Registration 

and Vital Statistics (CRVS) of specific target populations such as pregnant women (Barrington 

et al., 2010)(Fig. 3).  
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    Fig. 3    A cascading model to prioritize and select integrated mHealth strategies to achieve 
                 UHC 
 

However, it is noteworthy that some barriers can still hamper utilization, scale up and 

sustainability of mhealth interventions. For instance, in low-resource contexts, women’s low 

literacy and lack of proficiency in the use of mobile devices particularly smartphones could 

hinder the scale up of mhealth innovations in antenatal care programmes. It has also been cited 

that high internet data tariffs for mobile phones might render it difficult for most women in 

rural areas to access mhealth innovations. It is thus not supersizing that utilization of mhealth 

technologies in low resource settings is heavily donor dependent placing their sustainability at 

risk (mhealth alliance, 2013; Sondaal et al., 2016). Some studies have, also, cited lack of mobile 

phone ownership and/or sharing of phone with partners as a barrier for using mHealth(Steenson 

and Donner, 2017) for dissemination of sensitive medical information among women who are 

reliant on male partners for access to information. Moreover, healthcare providers might be 

skeptical about the utility of digital health in FCAS, per se,  or might be unaware of 

technological advances in  delivery of healthcare (Biruk et al., 2014). 

 

Failures of ehealth implementation in different settings are related to lack of readiness to use 

the new technology and inadequate preparedness of communities or healthcare institutions 
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where the innovations are implemented rather than the ehealth technology itself (Mauco, Scott 

and Mars, 2020). E-readiness in healthcare or e-Health readiness is defined as the degree of 

preparedness of health system, healthcare institutions or communities to accept changes 

brought by implementation of ehealth programs and contribute to realization of the anticipated 

health outcomes (Khoja, Scott and Casebeer, 2007). The lack of consistency in the content, and 

definitions of different themes developed for assessing ehealth readiness emphasizes the 

importance of specifying the readiness domains relevant for each setting and target audience 

(Mauco, Scott and Mars, 2018; Kiberu, Scott and Mars, 2019) 

 

In the same manner, a critical aspect of readiness to adopt mobile health technologies would 

be relying on the extent of willingness of communities to change. This is very relevant to the 

usage of digital technology for any health-related purposes. Though mhealth holds the promise 

to close any gaps in service delivery, human resources, and financial protection, yet paying 

attention to end-user acceptability including both target beneficiaries’ and healthcare providers 

is an important predictor of technology adoption. 

 
Table 1: Barriers of adoption of m-health technologies (Perakslis, 2018) 

Poor or limited user involvement and engagement 

Unclear goals, expectations, and scope creep 

Poor sponsor participation and active leadership 

Poor technology selection 

Lack of necessary technology skill sets 

Poor project management and lack formal methodology 

 

Whereas readiness for adopting mobile health technologies was previously assessed in both 

developed (Chatterjee et al., 2009; Junglas, Abraham and Ives, 2009) and developing countries 

(Tariq and Akter, 2011), to the best of our knowledge no models were previously developed to 

assess readiness for mobile health innovation in emergency and conflict-affected settings. 

 

Against this backdrop, we propose two versions of a measurement tool which are 

contextualized to assess the readiness of two groups of users; ‘primary beneficiaries’ (the 

general public e.g. pregnant women, mothers) on one side and ‘service providers’ (healthcare 
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providers e.g. community health workers) on the other side to adopt mobile health technologies 

in emergency settings. 

 

3. METHODOLOGY 

 

We designed a customizable theory-based readiness assessment tool within the context of 

utilization of mobile health technologies (mHealth) for the purpose of promoting maternal new-

born and child Health (MNCH) in Emergency Settings; the (mHealthES) tool. As Rogers’s 

‘Diffusion of Innovation’ theory’(DOI) emphasizes; an innovation, whether an idea, practice 

or product which is perceived to be new, is typically an agent of behavioural change (Rogers, 

2003). Accordingly, we drew upon and integrated theories commonly used in health service 

research which are related to three core bodies of literature: humanitarian context, mobile 

health technologies (mHealth) and behavioural change.  

 

A search strategy was developed to include the following terms ‘Information communication 

technology (ICT)’, ‘Health information technology’, ‘Mobile applications’, ‘e-health’, 

‘mhealth’, ‘electronic health records’ ‘electronic medical records’ readiness assessment”, 

‘adoption readiness’, ‘technological readiness’,’ innovation adoption’, ‘technology 

acceptance’, ‘usage intention’. We run the search across four electronic databases of peer-

reviewed literature—PubMed, SCOPUS, EBSCO and Web of Science Core Collection. We 

extracted data from reviewed or primary studies when readiness assessment tools were 

developed on theoretical-basis (Appendix 1). 

 

Basically, readiness for technology adoption needs to be studied at both organizational (Yang 

et al., 2013) and individual levels, (Qureshi et al., 2008; Saleh et al., 2016). Engaging both 

crisis-affected populations and field (health) workers in the design, development and 

implementation processes of new services or programs is pivotal in ensuring their relevance 

and appropriateness to end users (Ramalingam and Camburn, 2015). In consistence ‘designing 

with and for end users’ was the first among the seven principles set by the Humanitarian 

Innovation Fund (HIF) for humanitarian innovation management (ELRHA, 2016). Thus, in our 

work, we focus on readiness tools which recognize the general public and health care providers 

as stakeholders who need to be familiarized with health technology to facilitate its 
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implementation. The terms ‘adopters’ and ‘users’ were used interchangeably to refer to both 

healthcare providers (service providers) and the general public (beneficiary population). 

 

We mapped existing eHealth readiness assessment tools and theories that deemed relevant to 

the scope of our work and reviewed the constructs and items of each of the selected instruments. 

Acknowledging the complexity of humanitarian settings where affected populations suffer 

particular vulnerabilities with increased psychological distress, we included theories that 

recognize the process of both emotional and cognitive preparation to adopt a change. Since 

substantial similarities exist between the definitions of constructs of multiple theories and 

measurement scales, we combine related constructs with overlapping definitions to avoid 

redundancy. In some instances, we eliminate or redefine some items that were not in 

accordance with scope of our work. In general, construct in a theory refers to an attribute of 

some class of things in its domain.  

 

Generally, developing and evaluating complex interventions is a lengthy iterative process with 

a wide range of activities, staring from designing an intervention on appropriate theoretical 

basis, pilot testing it for acceptability and feasibility in early stages of implementation to full 

scale implementation and dissemination (Craig et al. 2008) (Fig .4). Additionally, in the realm 

of technology, ‘adoption intention’ and ‘continuance intention’ are two distinct objectives. 

Whereas adoption intention is effective in the pre-consumption stage of an innovation, the 

importance of continuance intention is recognized in the post-consumption phase 

(Bhattacherjee, 2001). To capture on all notions, and since technology adoption is an iterative 

process which involves complex interactions between an innovation, a user, and newly 

established behaviours (Shaw et al. 2018), the readiness tools are formulated to assess ‘users’ 

readiness in three phases: ‘development’ (pre-implementation), ‘implementation’ & 

‘sustainability’ (post-implementation).  

 

Two versions of the tool are proposed i.e. the beneficiaries version (mHealthES -B) and the 

providers version (mHealthES-P), taking into account the differences between these two 

groups of intended users. 
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Fig. 4 Key elements of the development and evaluation process 
Source: (Craig et al. 2008) 
 

4. READINESS TOOL 

 

4.1. Readiness for Development (pre-implementation) 

Development comprises all the decisions and activities that occur from the early stage of 

conceptualizing and planning an innovation up to its production. Development, however, 

continues throughout the innovation process starting from creating an initial design to shaping 

and adapting a final successful prototype that responds to lessons learnt about the context and 

aligns with users’ needs.  

 

Prior to implementing an ehealth program, eHealth readiness assessment should be performed 

at both individual and organizational levels (Kgasi and Kalema, 2014). At the individual level, 

several studies have revealed that a plethora of factors can substantially influence users’ 

acceptance for a technology as well as their willingness to use it. Among those factors are 

intended users’ knowledge about a technology, the potential benefits of using it and their 

perceptions about its usefulness and their efficacy to use it appropriately (Hons, Murphy and 

Jones, 2006; Biruk et al., 2014)  

 

This phase incorporates three readiness themes, innovation/technology readiness, perception 

readiness, and sociocultural readiness which capture factors likely to influence users’ 

‘intentions to use’ a technology such as mHealth particularly in emergency settings. The 

themes focused on generating inputs for the design of the innovation/service and thus the 
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constructs were based on common factors which can shape individuals’ behaviours- known as 

ideational factors.  Among those factors are socio-demographic (e.g. age and educational 

level), cultural practices and social influences, people’s risk perceptions, self-image as well as 

their knowledge, beliefs and general attitudes and sentiments (e.g. computer/device anxiety or 

self-efficacy) about a new innovation and their predisposition to adopt it. (Czaja et al., 2006; 

USAID, 2016) (Appendix 2) 

 

4.1.1. Innovation/technology readiness 

The term ‘innovation’ refers to any existing technologies, practices, or services which have 

not been used in a specific context despite being widely-known (WHO and ExpandNet, 2009). 

It comprises a set of interventions including the technology design, educational components, 

community-led initiatives as well as the actions that need to be undertaken for successful 

implementation (WHO and ExpandNet, 2010). In assessment of readiness for adoption of 

healthcare information technology, it was found that at both individual and organizational 

level ‘technology readiness’ is the most frequently examined construct (Yusif, Hafeez-Baig 

and Soar, 2017).  

 

Individuals’ knowledge, skills and attitudes toward changing or adopting particular behaviour 

are among the most commonly reiterated measures in theories or models of individual change 

(Grol et al., 2007). Adopting a new technology necessitates learning new skills which depend 

on individual’s level of cognitive abilities (Beier and Ackerman, 2005). Hence, prior to 

implementation, the intended users/adopters should have adequate information on the values 

and benefits placed on the innovation, rationale and technique of using it and how it is expected 

to affect them personally (Medhanyie et al., 2015; Wulfovich et al., 2019). 

 

In the proposed tool, ‘innovation/technology’ readiness  comprises a series of enablers or 

inhibitors related to the innovation (mHealth) itself which can collectively determine the 

adopters’ propensity to use the technology for accomplishing goals either in home (general 

public) or work (HCP) life. 

 

Knowledge and literacy 

In order to adopt mHealth applications, the intended users need to have basic reading and 

writing skills, working knowledge of mobile phones, and a general understanding of basic 

health-related scientific information-in what is known as ehealth literacy. Norman and Skinner 
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(2006) defined ehealth literacy as the ability to seek, retrieve, understand, and appraise health-

related information by using electronic sources and apply the knowledge gained to address or 

solve a health problem and improve health status. 

 

In our tool, we included three (1 analytical & 2 contextual) types of literacy from the lily model 
1for e-Health literacy (Norman and Skinner, 2006).which we found consistent with the scope 

of our work. This included ‘traditional literacy’ that represents the ability to read and 

understand written text and also speak and write a language coherently (Tyner, 2014) and 

‘health literacy’ which pertains to the skills needed for individuals to interact with the health 

system, act on health-related information and actively engage in appropriate self-care tasks 

(JAMA, 1999). The third type is ‘computer literacy’ which broadly encompasses the ability to 

use new technologies/soft wares to solve problems (Logan, 1995). Items in this construct are 

readjusted to align with mobile technology rather than PCs.  

 

Innovation Usability 

 

‘Usability’ refers to the extent to which a product/service can be used by certain group of users 

to achieve specific objectives with effectiveness, efficiency and satisfaction in a specified 

context of use’ (ISO, 1998). Perceived ‘ease of use’ and ‘usefulness’ were identified as two 

key determinants of users’ satisfaction (Norman and Shneiderman, 1987) and jointly overlap 

with the concept of technology acceptance. In the TAM, it was postulated that individuals’ 

intention to use a new system/innovation is influenced by their beliefs about that system’s 

usefulness and ease of use (Davis, 1989). Moreover, both constructs were previously adapted 

to measure the ‘relative advantage ‘and ‘complexity’ of the DOI (Rogers, 2003) and the model 

of PC utilization (MPCU) theories respectively (Moore and Benbasat, 1991). 

 

Perceived ‘ease of use’ refers to the extent to which intended users believe that using a 

system/innovation would be effortless (Davis, 1989). There is strong evidence that intentions 

are more likely to be translated into action when respective behaviours are easier to carry out 

(Sheeran, Tra and Armitage, 2003).When a system/ technology is relatively easy to use, people 

 
1 The lily model includes six literacies are organized into two central types: analytic (traditional, media, 
information) and context-specific (computer, scientific, health). The analytic component involves skills that are 
applicable to a broad range of information sources irrespective of the topic or context while the context-specific 
component relies on more situation-specific skills.  
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will be more eager to learn about its characteristics and more likely to continue using it (Chiu 

and Wang, 2008). Perceived ‘usefulness’, however, captures the instrumentality of technology 

usage and describes the extent to which people believe that using a particular system/innovation 

will enhance their performance.  

  

According to Preece & Rodgers (2002), ‘technology usability’ is directly linked to its safety, 

utility, learnability and memorability. Hence, in our tool, the items of perceived ‘usefulness’ (9 

items) and ‘ease of use’ (5 items) are adapted from the Health IT Usability Evaluation Model 

(Health-ITUEM) which was developed for usability issues related to usage of mHealth 

technology. The model includes; memorability, information needs, error prevention variables 

of the ‘ease of use’ construct’ whereas flexibility/customizability, learnability, performance 

speed and competency measure the’ perceived usefulness’(Brown et al., 2014; Yen, Sousa and 

Bakken, 2014).  Both constructs are included in the two versions; (mHealthES-B) & 

(mHealthES-P) of the tool. 

 

Both perceived ‘ease of use’ and’ usefulness’ were found to be influenced by other variables, 

such as training, support, and accessibility (Karahanna and Straub, 1999). Thus, five items on 

‘accessibility’ to e-devices (i.e. mobile/smart phones), availability and reach to network and 

affordability of frequent access to e-media will be included the proposed tool. 

 

Security and Comfort 

Two enduring concerns to utilization of mobile health technologies are those of data security 

and privacy (Patrick et al., 2008) particularly with personalized health services when users 

should disclose their personal health information.  In ICT, ‘privacy concerns’ refer to the 

degree to which using an innovation/service might infringe on personal privacy as when mobile 

phones are lost, shared or misplaced. Therefore, deployment of mobile phone-based services 

is affected by the patient’s perceptions of whether their data security is ascertained or not 

(Sutanto et al. 2013).  

 

Generally, concerns about privacy and security of personal data form barriers for trusting 

technology/service providers (Wu et al. 2012). Added to that, in contexts of armed conflicts 

and other situations of violence, people’s ability to ‘trust’ is further undermined and the 

likelihood of developing ‘digital trust’ is as well diminished (ICRC and HHI, 2018). Hence, it 
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is imperative for service providers to establish trust and eliminate any privacy fears to increase 

chances of technology/service acceptance and adoption (Smith, Dinev, and Xu, 2011) 

 

To assess those factors, in the ‘beneficiaries’ version of the tool, we incorporated the ‘Privacy 

and Personalization) – Perceptions (trust) – acceptance intention model’ which combined 

different constructs from other studies to test the direct impact of perceived personalization and 

privacy concerns on the intentions of intended users to adopt mHealth services per se and the 

role of trust in mediating this relationship (Guo, Zhang and Sun, 2016). 

 

4.1.2 Perception readiness 

Four constructs based on the intended users’ perspectives contribute to this theme of the 

readiness tool; ‘perceived need’, ‘perceived severity’, ‘perceived susceptibility’, and 

‘perceived efficacy’. All four constructs are included in the tool for the general public however, 

with HCPs only ‘perceived efficacy ‘is tested. 

 

Perceived need  

The change process begins with the recognition of existence of a particular problem or need.  

Acknowledging the diversity in people’s capacities, needs and vulnerabilities based on class, 

gender, age, or other diversity factors, perceived need should be examined closely and 

measured independently to capture deeper insights on the propensity of particular  population 

to engage in certain behaviours (Paisley and Sparks., 1998). In emergency settings, in 

particular,  identification of affected populations unmet needs and stressors and inclusion of 

their perspectives on humanitarian assessment ranked as top priorities for optimizing program 

designing and resources allocation (Tol et al., 2011). 

 

For this construct, we use the 26-item Humanitarian Emergency Settings perceived Needs 

Scale (HESPER) which has been developed to assess the perceived physical, psychological, 

and social needs of populations affected by humanitarian emergencies to utilize those needs as 

key indicators for designing, monitoring and evaluation of context-specific programs. 

Examples of those needs include food, place to live in, keeping clean, physical health and 

healthcare (Semrau et al., 2012). 
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Perceived severity and susceptibility 

Exposure to threats or risks have been identified by several theories as cues to  behavioural 

change particularly when anticipated to cause immediate and actual impacts on people’s 

livelihoods or health outcomes. According to Nisbet and Gick, (2008), people need to feel too 

vulnerable (susceptible) to certain health threat(s) with anticipated severe consequences in 

order to consider behavioural change. 

The extended parallel process model (EPPM) is one of the latest and strongest theories in 

describing how fear appeals motivate, or fail to motivate people to change their behaviour.  The 

EPPM includes four key components, two of which are related to threat; ‘perceived severity’ 

and ‘perceived susceptibility’. These two constructs of the EEPM are included in the 

(mHealthES-B) version of the tool as this model acknowledges the increased risk perceptions 

that conflict-affected populations are likely to encounter owing to the emergency status 

(USAID, 2016).  

 

Perceived efficacy 

In the context of technology adoption, ‘self-efficacy’, which describes people’s beliefs about 

their ability to use an innovation, is a common core construct in various models and theories 

of change.  In the Social cognitive theory (SCT), ‘self-efficacy’ refers to people's perceptions 

about their capabilities to organize and execute certain courses of action need to attain 

particular types of performances (Bandura, 1986). Cognitive systems such as ‘self-efficacy’ 

were identified as mediators of the effects of social determinants, such as introduction of 

mobiles, on acquisition  of knowledge (Lee, Chib and Kim, 2011). Alternatively, Venkatesh 

and Davis have described ‘self-efficacy’, as an indirect determinant of intention of use being 

fully mediated by the perceived ‘ease of use’(Venkatesh and Davis, 2000) and thus fully 

dropped the domain from the Unified Theory of Acceptance and Use of Technology model 

(UTAUT) (Venkatesh et al., 2003).  

 

The EPPM acknowledges that behavioural decisions are determined by the combined effect of 

peoples’ degree of fear from health threats based on its magnitude, their conviction regarding 

the effectiveness of the recommended behaviour in reducing risks as well as their confidence 

about their ability to perform it. Even when health threats are too high, if intended users’ levels 

of perceived levels of efficacy are low, maladaptive rejection of the proposed 

behaviour/innovation ensues (Witte, 1992). Given the complexity of the humanitarian context 

we adopted the ‘perceived efficacy’ construct of the EPPM which comprises two components 
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‘response efficacy’ (i.e. the effectiveness of the innovation in averting the health threat) and 

‘self-efficacy’ (i.e. ability of the intended users to adopt the technology). This construct is used 

to collect data on perceptions of both groups of intended users. 

 

4.1.3 Sociocultural readiness 

As presented by Rogers, ‘the nature of a social system’ which comprises two aspects; societal 

norms and the degree of network interconnectedness at community level is one of five variables 

which determine the rate of adoption of an innovation (Rogers, 2003).  

 

Social/peer influence 

 

Social influence, which is defined as changes in an individual's thoughts, emotions, attitudes, 

due to interaction with other individuals, is a direct determinant of people’s behaviours. In the 

technology acceptance the role of social influence is quite complex and moderated by other 

factors such as age and gender (Venkatesh et al., 2003) According to Venkatesh et al., (2003), 

women tend to more responsive to social networks particularly when making decisions on 

adoption of new technology.  

 

The effects of social network and peers opinions based on personal experiences are double-

edged as they might either generate enthusiasm (Rogers, 2003)to adopt a change or create 

negative sources of resistance to change (Saint et al., 2009). In various theories of change, 

social influence constructs were exemplified using different labels/terms such as ‘subjective 

norms’ as in the theory of reasoned action (Sheppard, Hartwick and Warshaw, 1998) and the 

extended technology accepted model (TAM2) (Venkatesh and Davis, 2000),  ‘image’ ‘in the 

(DOI) (Rogers, 2003) and ‘social norms’ in the MPCU (Thompson et al., 1991).  

 

Since, people’s responses to social pressures are maximized at early stages of their experience 

with a new technology and because this response erodes over time and becomes non-significant 

with continued usage, we included this construct only in the development phase and grounded 

it on the ‘social influence’ construct of the Unified Theory of Acceptance and Use of 

Technology (UTAUT) (Venkatesh et al., 2003). 
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Culture 

 

The word ‘culture’ has different definitions in different contexts, however, in our work; it refers 

basically to ‘community culture’ acknowledging that research on early diffusion of an 

innovation usually takes place at a community or village level (Rogers, 2003). ‘Community 

culture’ encompasses the wide range of shared and distinct values, customs, traditions, beliefs, 

attitudes, behaviours, and assumptions that people embrace about themselves and others as 

well as the specific patterns of communications they have created to meet their needs 

(Environmental Protection Agency, 2011). 

 

Among the socio-cultural barriers which can hinder deployment of mobile health technologies 

for promoting women’s health are gender inequities. It has been strongly argued that digital 

technologies including mhealth hold the potential to empower women in several ways by 

involving them in decision-making processes, particularly about their personal affairs. Further, 

personal growth and level of self-confidence can be enhanced by women’s ability to gain 

knowledge, fulfil tasks and make better decisions through usage of ICT (Sharma, 2003, 

Duncombe, Heeks and Morgan, 2005). 

 

However, because technology is not gender-neutral, in certain circumstances it fails to 

empower women (Richardson et al., 2000). In mostly male-dominated societies, for example, 

issues with social dynamics such as restrictions on ownership and usage of mobile phones 

might be imposed upon women and phones might be taken away by some family member 

(Paudel et al., 2013).Those issues might create difficulties in adoption of mHealth by intended 

users even within their households. Additionally, in some cultures, due to traditional social 

norms, women are discouraged to interact with men in public, thus eliminating the chances of 

travelling to mixed-gender ICT facilities (Hafkin and Huyer, 2006).                 

 

To determine to what extent adopting mhealth innovation, generally, can even up with intended 

users’ cultural norms, in the ‘beneficiaries’ version of our tool, the ‘compatibility’ construct of 

the DOI is used. This construct describes the extent to which an innovation is perceived by 

individuals within a society as consistent with their norms, values, past experiences, and needs. 

Additionally, since the primary target beneficiaries, in our work, are women and adolescent 

girls, it is critical to examine the extent of women autonomy in comparison to their 

subordination and explore the role of their power in opposing any societal constrains to usage 
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of ICT. Thus, we incorporated the ‘autonomy and appropriation of power’ constructs of the 

theory of dialectical tension (Baxter and Montgomery, 1996). The dialectical perspective 

perceives any conflicting issues as dynamic and hence can be constantly renegotiated and 

reformulated between different social parties. 

 

4.2 Readiness for Implementation  

Typically, new programs or services are implemented through piloting projects, for evaluation 

and further development prior to being scaled up (Ramalingam, Scriven and Foley, 2009). Pilot 

studies determine whether or not a new innovation has a relative advantage over existing 

practices and provide a measure of the level of feasibility, acceptability and demand for the 

new practice in a specific context.  In addition, a local pilot, or at least piloting from a 

comparable setting aids in identifying gaps in implementation that need to be addressed for 

successful scale-up of an innovation (Bridgit et al. 2014).  

 

Accordingly, it is fundamental to assess users' attitudes and behaviours in the post-trial phase 

of adoption of an intervention and determine how their decisions about using the intervention 

are shaped by their own experiences. Nevertheless, existing evidence is exclusively focused on 

individuals’ intentions to initially adopt a technology innovation with minimal attention paid 

to post adoption stage. Unless continued usage behaviour over the initial adoption is confirmed, 

the success of a technology cannot be marked (Bhattacherjee, 2001). 

 

Primarily, the expanded expectation confirmation model (ECM) hypothesized and verified that 

the users’ post-adoption beliefs (expectations) on perceived ’usefulness,’ ease of use’ 

(extrinsically-based) and ‘enjoyment’ (intrinsically-based) collectively have direct positive 

influence on users’ levels of ‘satisfaction’ with the technology and accordingly its ‘continued 

usage’ in the future  (Thong, Hong and Yan, 2006). 

 

‘User satisfaction’, is as an emotion-based subjective evaluation of whether a product or 

service used yielded a pleasurable level of post-consumption fulfilment, (Oliver, 2010) and is 

considered a key predictor of both technology acceptance and usability (DeLone and McLean, 

2003) and users’ continuance intentions (Bhattacherjee, 2001; Chow and Shi, 2014). Another 

primary determinant of ‘user satisfaction’ is ‘performance confirmation ‘which points out the 

discrepancies between the users’ initial expectations on a service/innovation and their 



21 
 

perceptions about its actual performance. Based on direct experience, the users either confirm 

or disconfirm their pre-usage expectations and this confirmation could be negative or positive 

(Thong, Hong and Yan, 2006).  

On the other side, ‘continued IT usage’ behaviour which is also known as ‘continuance 

intentions’ refers to the intended users’ tendency to continue using a technology following 

initial acceptance. (Bhattacherjee, 2001). Unless the intended users decide to continue using a 

technology after its initial adoption, the technology falls into disuse its long-term viability gets 

jeopardized (Bhattacherjee, 2001).  

 

However, it has been widely reiterated in literature that using only proxy measures such as user 

satisfaction and perceived usefulness does not suffice and that the inclusion of the ‘net 

benefits’, which is a core indicator of user adherence is, thus, imperative (Delone and Mclean, 

2004, Ramirez et al., 2008; Urbach and Müller,2012). Seddon, (1997) defined perceived 

benefit as users’ perception of the sum of all gained benefits after taking away all the costs 

attributed to using of a technology. Later, in De Lone and McLean updated Model of IS, the 

net benefits success dimension, was added to describe the extent to which the 

system/innovation is contributing to the success of the various involved stakeholders and is 

measured at both individual and organizational levels (Urbach and Müller, 2012) 

 

The ‘beneficiaries’ (general public) version of the readiness tool for the ‘implementation’ 

phase, thus, adopt the newly introduced benefit-confirmation model (Oghuma et al., 2015) 

which integrated the expanded ECM (Thong, Hong and Yan, 2006) with the ‘perceived 

benefits—net benefits & network benefits’ perspective. This model is appropriate for our work 

as it was originally developed, tested and validated for studying the post-adoption behaviours 

of mobile messaging applications users and exploring the determinants of their continued 

usage. (Appendix 2) 
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On the other side, in the ‘providers’ version of the tool, we utilize the newly proposed multi-

level framework of technology acceptance and use of Venkatesh, Thong & Xu (2016) which 

synthesize different existing extensions of the UTAUT.   

 

Originally, the UTAUT (Venkatesh et al., 2003)  was formulated based on synthesizing 

conceptual and empirical similarities across eight existing theories/models; Theory of 

Reasoned Action, Technology Acceptance Model (TAM), Motivational model, Theory of 

Planned Behaviour (TPB), Model of PC Utilization, DOI theory, Social cognitive theory and 

combined TAM and TPB model. Based on Weber (2012) framework and criteria for evaluating 

and developing Information Systems theories, the UTAUT is a high quality theory which was 

subjected to rigorous empirical validation and articulates novelty by allowing new changes 

through adding/deleting constructs or associations to it. 

 

The baseline model includes three main constructs; ‘individual beliefs’ (e.g. performance 

expectancy, effort expectancy, social influence, hedonic motivation, and price), ‘facilitating 

conditions’ and ‘habit’ which directly influence both users’ behavioural intentions and usage 

of a technology at a later stage. The proposed model also incorporates eight 

dimensions/extensions of technology acceptance and use which were grouped at two different 

levels. Whereas user, technology, task and time attributes were classified as individual-level-

contextual factors, at higher-level were contextual factors with cross-level impacts on the 

baseline model at the individual level such as location, organization and environment classes 

(Venkatesh, Thong & Xu, 2016). The context dimensions of the UTAUT extensions were 

retrieved from previous empirical studies which tested technology/innovation adoption, after 

initial usage, and post adoptive usage. 

 

In the mHealthES tool, the multi-level framework of technology acceptance and use is utilized 

for studying providers’ perceptions on an innovation after initial usage and post adoption.  
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Fig. 5 A Multi-level Framework of Technology Acceptance and Use 

 

 

Moreover, it is noteworthy that, since adoption of mobile health technology is a complex social 

process which is influenced by cognitive, emotional, and contextual factors (Straub, 2009), 

introducing a novel innovation triggers positive immediate responses inflicted by sense of 

empowerment, particularly among female community health workers. Women feel empowered 

by virtue of the acquired technical skills through training, the increased confidence in their 

problem-solving capabilities and in performing service delivery tasks (Abejirinde et al., 2018). 

Female workers can, also, create network of peers and establish a system of information-

sharing which, in turn, leaves them highly satisfied and empowered. 

Accordingly, in the ‘providers’ version of the tool, we incorporate  both ‘appropriation of 

power and personal growth’ of the theory of dialectical tension (Baxter and Montgomery, 
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1996).only when service delivery is appointed to midwives or female community health 

workers (CHWs).   

 

Since self-efficacy plays a role in both the onset of behaviour and its persistence, (Bandura 

1985.) ‘perceived efficacy’ was reintegrated in this phase to evaluate changes in users’ 

perceptions after initiation adoption. Other constructs of the development phase are also 

reassessed in the post-trial phase for comparative analysis. (Appendix 2)  

 

4.3 Readiness for Scale-up and Sustainability (post implementation) 

‘Scale-up’ comprises purposeful efforts undertaken to increase the impact of a health 

service/innovation after pilot testing in order to benefit more people from a proven practice in 

a specific context more effectively and on lasting basis. (WHO and ExpandNet, 2009; WHO 

and ExpandNet,2007).Successful scale-up connotes rendering an intervention workable and 

integrated into existing healthcare structures, processes and practices (Watts and 

Kumaranayake, 1999). Whereas ‘scalability’ of an intervention is concerned with replicating 

the output of a pilot study/ project over a wider area and extension of the outcomes of the 

intervention to more beneficiaries, sustainability. On the other hand, it draws upon the liability 

that the benefits from an intervention will be maintained at an appropriate level over a long 

period of time after the withdrawal of the project support (Info Dev. 2006).  

 

In order to assess readiness for ‘scale–up and sustainability’ of an innovation, we adopt the 

‘Normalization Process Theory’ which focuses on actions undertaken by people rather than 

their beliefs or intentions (May et al, 2007). The NPT  is basically concerned with the social 

organization of a complex intervention, the dynamics of  its implementation, of embedding its 

elements of a practice into everyday life, and of integrating those embedded practices in 

specific context-in what is known as ’normalization’ (May and Finch, 2009) ‘Normalization’ 

varies from the mere “adoption” as even when a complex intervention is taken up yet it might 

still fail to become routinely incorporated in everyday work. De-normalization of an 

intervention, however, can still occur during its lifetime.  

 

The four constructs of the NPT (‘coherence’, ‘cognitive participation’, ‘collective action’ and 

‘reflexive monitoring’) collectively characterize the factors that can potentially promote or 

inhibit the incorporation of a complex intervention into everyday life by referring to collective 
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social action in a structured context. The theory thus acknowledges the impact of the 

intervention-context interaction on the implementation process and fidelity of an intervention 

and has been extensively used for designing, planning and improving the implementation of 

complex interventions (May et al. 2018). In the (mHealth ES-P) version of the proposed 

readiness tool, the NoMAD instrument (Finch et al. 2015) which was developed based on the 

NPT will be used for conducting  large-scale and comparative studies using both quantitative 

and mixed research methods. 

 

5. DISCUSSION AND FUTURE IMPLICATIONS 

 

Based on the findings of the Global Burden of Disease Study 2017, deaths from armed conflict 

and terrorism have increased by 118% from 2007 to 2017 (IHME, 2017). Despite the global 

advancements in developing health policies, guidelines and frameworks, for improving 

healthcare delivery in fragile settings yet  provision of the health services is still immensely 

faced by peculiar challenges in this context  (Haar and Rubenstein, 2012; Kruk et al., 2010).  

Taking into consideration the ubiquitous and rapid penetration of mobile phones across diverse 

socioeconomic groups worldwide and their potentials to overcome the barriers of distance and 

cost, mobile information technologies could present an excellent platform for envisaged 

improvements in delivery of healthcare to people affected by humanitarian crisis. 

 

Broadly, healthcare innovation is a non-linear complex adaptive process where unpredictability 

and uncertainty are common occurrence (Braithwaite et al. 2018). According to Obrecht and 

Warner (2016), humanitarian innovation is an iterative process for identification, adjustment 

and diffusion of ideas for improving humanitarian action. Human factors are considered core 

issues in adoption of innovations (Lorenzi, 2000) and more than half of information systems 

failures have been inferred to staff resistance to change (Dowling, 1987). Thereupon, designing 

local innovations is advocated for overcoming context-specific challenges at different stages 

of the innovation process. Placing affected communities/users at the centre of the innovation 

process enables people to inform, use and adopt innovations introduced by external actors and 

thus act as active partners in decisions pertinent to their own livelihoods. 

 

On the other side, assessments of mHealth interventions are inherently complex. A facilitating 

factor for the adoption and successful implementation of mHealth is the acceptance and 
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readiness of innovation adopters including both service providers and beneficiary population. 

Readiness for change explicates the extent to which an organization, its members and relevant 

stakeholders are prepared to accept, adopt and implement a particular plan to purposefully 

change the status quo (Holt and Vardaman, 2013).  

 

The current paper, thus, proposes a readiness assessment tool synthesized from existing 

literature to guide methodical planning for designing, pretesting, implementing and 

disseminating mHealth interventions in humanitarian context. 

 

In order for mobile health (mhealth) to influence both practice and policy, interventions should 

be consistently grounded into behavioural change theories to guide tailored adjustments to 

different contexts both at the initial stages of the intervention and during the course of its 

implementation. Furthermore, the dynamics of the adaptation process of an intervention should 

be based on the current and past behaviour and situational context (e.g. social environment, 

location, psychological status) of the intended users (Riley et al., 2011). 

 

Multiple theories are used for studying level of knowledge, acceptance and fidelity of 

information and communication technologies (ICTs)-based interventions such as the DOI 

(Rogers, 2003), the technological acceptance model (Davis and Bagozzi, 1989). However, it 

has been asserted that none of the existing theories can independently explain the phenomenon 

of quitting a technology shortly after adopting it, which is known as “acceptance-

discontinuance anomaly” (Bhattacherjee, 2001) 

 

Usage of mobile phones is commonly associated with various unique challenges due to small, 

low resolution screens, short battery life, slow operating system and coverage problems. 

Furthermore, some ethical issues such as lack of privacy and trust are commonly faced with 

mHealth applications (Zhang and Adipat, 2005). Thus, usability issues of mHealth technology 

are significantly different from those encountered with web-based technology. Currently, there 

is dearth of studies on theoretical mechanisms for mHealth adoption (Chib, van Velthoven and 

Car, 2014) and despite rapid advancement in mHealth technology; end user testing is 

progressing at much slower pace. Henceforth, it is imperative to develop and adapt models for 

rigorously assessing readiness of intended users to adopt mobile health technologies per se 

prior to putting them into practice. In the proposed tool we adopted the ‘ease of use’ and 

‘usefulness ‘constructs from the Health IT Usability Evaluation Model and integrated them into 
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the benefit- confirmation model. We also used the ‘Privacy and Personalization) – Perceptions 

(trust) – acceptance intention model’ for testing the impact of privacy concerns and data 

security issues in people’s intention to adopt an innovation.  All three models were developed 

and tested for mobile technology applications in healthcare.  

 

Taking into account that behavioural change theories should, also, account for context, we 

adopted and combined relevant constructs from two theories suggested for an emergency 

setting; the diffusion of innovation theory (DOI) and the extended parallel process model 

(EPPM) (USAID, 2016) . Besides, we used the HESPER Scale which was proven valid and 

reliable in rapidly assessing and ranking perceived needs of crisis-affected populations (Semrau 

et al., 2012). 

 

Since decades, Orlikowski, (1992) argued for the duality of technology, denoting that 

technology is both created (input) by human action but is also used to accomplish some other 

action (outcome). Thus unlike traditional models of technology, Orlikowsky‘s structurational 

model of technology incorporated two tightly-coupled iterative modes; the ‘Design” and the 

“Use’ modes for the purpose of analytically discriminating between human action which 

developed a technology and that which is affected by that technology. This model recognizes 

the potential consequences of the interaction between a technology and its potential users and 

the on-going capacity of intended users to redesign the technology both physically and socially 

throughout this interaction (Orlikowski, 1992). In line, our tool acknowledges the capacity of 

individuals and the influence of their relational networks and surrounding environment on 

accepting change and thus defines service adopters as “active partners” or “co-producers” in 

the process of designing and implementing a context-appropriate intervention. 

 

It is well-recognized that change occurs over stages that vary according to the used model or 

theory of change. In the trans-theoretical model six stages; pre-contemplation, contemplation, 

preparation, and action and maintenance were proposed (Prochaska and Velicer, 1997) whereas 

Rogers' diffusion of innovation theory comprises five stages for change adoption and 

continuation (Rogers, 2003). Translation of intentions into actual behaviour is not usually 

asserted and according to Wu and Du’s, intention to adopt behaviour is not a good proxy for 

actual usage (Wu and Du, 2012).  
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Furthermore, in mobile health research, emphasis needs to be put not only on measuring 

changes in the process of innovation introduction and implementation but also on investigating 

the impact of introduction and adoption of an innovation on healthcare indicators within the 

beneficiary population (Mechael et al., 2010). Hence, the proposed tool was designed to 

reiteratively assess readiness of the two groups of intended users over three stages of 

implementation. This progression, from initial development of the innovation to early 

evaluation prior to large-scale implementation is congruent with the Multiphase Optimization 

Strategy (MOST) phase-based framework for conceptualizing, refining, and optimizing 

behavioural interventions (Collins et al., 2007) 

 

As we entered into the decade count down to the SDG deadline, it becomes clearer that progress 

would only be achieved by engaging citizens. On that account, civil society and community 

engagement were set as key accelerators for the Global Action Plan (GAP) to accelerate 

progress to SDG3 (WHO, 2019c). Embedding participatory approaches can help communities 

set a bottom-up agenda with donors. Thus, citizens become not only receivers of information 

but partners in different stages of a research or a program and in decision-making processes ‘at 

all levels. In fact, this goes in line with SDG 16, target (16.7) which aims to ensure responsive, 

inclusive, participatory and representative decision-making and also closely resonates with 

bottom-up humanitarian innovation. Another similar SDG target that could only be achieved 

by community engagement is SDG (17.17) which “encourage and promote effective public, 

public-private and civil society partnerships”.  

 

Engagement with communities is also a crucial prerequisite for UHC. These principles were 

firmly established, earlier, in international conference on primary health ‘Alma-Ata 

declaration’ (WHO, 1978) and the World Health Organization’s approach to ‘People Centred 

Care’ recently supported by the Astana declaration on primary healthcare (WHO, 2018). 

Engaging citizens and communities, thus, extends beyond filling a strategic gap in health 

systems, to having an impact across all of the SDGs – including SDG 1 (no poverty), 3 (health), 

5 (gender equality), 10 (reduced inequality) and 16 (peace, justice and strong institutions) 

(WHO, 2019c) all of which closely align with improving access to maternal and child services 

in fragile states. 

 

In accordance, as the world’s humanitarian model is becoming out-dated, there is a crucial need 

that affected people and communities are placed at the core of the humanitarian system and 
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participate in the decision-making process (Spiegel, 2017). In times of conflict and violence, 

owing to fear and anxiety, the ability of people affected by crisis to trust is largely undermined 

and thus their responses to novel ideas or practices are usually limited.  Hence, engaging 

conflict affected individuals as active partners in development and implementation of solutions, 

including technology-driven services is imperative and is underpinned on adequate 

understanding of local context (ICRC and HHI, 2018).  

 

Feedback mechanisms, as well, need to be in place when engaging them in service delivery or 

when addressing their needs (Bonino, Jean and Clarke, 2014) particularly when designing 

mhealth interventions when a two-way communication channel should be sustained. If 

feedback mechanisms are not properly set or a two-way communication is not ensured, this 

could potentially inflict harm as community members start to lose trust in services that are 

delivered (ICRC and HHI, 2018). In India, it has been reported that systems for mobile-enabled 

citizen reporting suffered from corruption to facility dysfunction to experiences of disrespectful 

care (Dasgupta et al., 2015), thus, policy attention towards accountability to affected people 

needs to be asserted. 

 

Evidence, also, suggests that community health workers (CHWs) are a valuable human 

resource especially in settings exacerbated by violent conflict and human insecurity. Owing to 

their position, they are capable of creating an enabling environment for quick response during 

crisis. In Eastern Burma, their impact on reversing mortality rates was witnessed with the 

Backpack Health Worker Team (Lee et al., 2006). Moreover, community health workers are 

invaluable source of information especially when dealing with sensitive nature of the 

information on sexual and reproductive health (Beek, Dawson and Whelan, 2017). Dickinson, 

Pyone and Van den Broek (2015), also, claim that in humanitarian settings CHWs were an 

excellent source of qualitative information that was complementary to collected quantitative 

data. Moreover, they have the potential to promote access to comprehensive package of health 

services even when service provision is infeasible, for instance, due to active fighting in the 

course of war. This was exemplified in Eastern Burma on the Thailand-Burma border  when a 

three-tiered collaborative network of community-based reproductive health workers delivered 

essential maternal health services as part of the ‘‘Mobile Obstetric Maternal Health Worker’’ 

(MOM) project (Mullany et al., 2008; Teela et al., 2009).   
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Community engagement is also particularly relevant to scaling up digital technologies as solid 

body of evidence emphasises on partnerships that provide both funding and expertise along 

with local ownership (Labrique et al., 2018). Moreover, according to Chib (2013), the future 

of the mHealth field depends upon use of diverse methodologies for planning, development, 

and evaluation of programs while engaging various stakeholders including beneficiaries and 

health workers in all stages of the implementation process in the favour of adopting a long-

term sustainable perspective. 

 

The effectiveness of interventions based on interaction between CHWs and mhealth tools is 

backed up by many reviews (Feroz et al., 2020; Agarwal et al., 2015; Källander et al., 2013). 

In many studies, CHWs were identified as best providers to provide culturally-appropriate 

health information (Ngilangwa and Mgomella, 2018), bridge the gap between formal 

healthcare and hard-to-reach communities (Braun, et al., 2013) and speed up access to health 

data (Little et al., 2013).  

 

It is worth mentioning that, in humanitarian settings, heath service assessments are typically 

focused on quantitative data. However, the usefulness of qualitative methods in health service 

evaluations has been strongly reiterated as it provides invaluable information for interpreting 

quantitative findings. This is usually done by obtaining different perspectives of various 

stakeholders (such as frontline health workers and beneficiaries) on context–specific 

challenges for service delivery and potential areas of improvement (Dickinson, Pyone and Van 

den Broek, 2015). Moreover, qualitative research is particularly relevant when investigating 

sensitive issues in-depth, such as gender relations, or issues pertinent to sexual and reproductive 

health (Chib & Chen, 2011).  

 

In order to capture the power of digital health technologies, case study research and pilot 

projects should be conducted in various localities with different cultures and healthcare 

infrastructures within the same country. Cross-case comparisons and analysis and 

interpretation of inconsistencies in research findings from different settings with diverse social-

cultural and environmental complexities can significantly contribute to improvement of the 

level of theoretical saturation of the assessment methods and its validation prior to scalability 

(Arshad et al. 2013). Collecting longitudinal data at intervals sufficiently frequent allows for 

elucidating within-person changes over time and accordingly tailoring the contents of the 



31 
 

interventions to the individual based on his/her current socio-environmental factors (Heron and 

Smyth, 2010).  

 

Effectiveness studies and large-scale nationwide implementation of mHealth programs are, 

also, fundamental to test and validate generalizability of an intervention to the population, 

generate evidence on its scalable, sustainable impact on health indicators and set the foundation 

for national programs and policies.   
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APPENDIXES: 

APPENDIX 1 

 

File Supporting Information Search strategies for literature review 

Database: WEB of SCIENCE 
 
 Search strategy: 
 
(Search Refined by: Research areas: (Health care sciences services OR Medical informatics OR 
Health and Technology OR Information technology OR innovation readiness OR change 
management) AND Databases: (Web of Science Core Collection) 
 
#1 ("Health information technology" OR "Information communication and technology") 
#2 ("Medical informatics" OR "Mobile applications" OR "Ehealth" OR "E-health" OR "M-

health" OR "Mhealth")  
#3  ("Electronic health records" OR "EHR" OR "Electronic medical records")  
#4 #1 OR #2 OR #3  
#5 ("Readiness assessment" OR "Adoption readiness" OR "engagement readiness" OR "technolo

gical readiness") 
#6 ("Innovation adoption" OR "adoption") 
#7 ("user satisfaction" OR "understandability" OR "Perceived utility" OR "Perceived ease of use

" OR "Perceived usefulness" OR "usage intention" OR "User acceptance" OR "acceptance" or
 "perception") 

#8 #5 OR #6 OR #7 
#9 #4 AND #8  

 
 

Database: EBSCO  

Search strategy: 

Searching: Academic Search Complete  

S1   TX health information technology OR TX information communication technology 
S2 TX medical informatics OR TX ( mobile applications or apps or mobile apps ) OR TX ( 

mobile health applications or mhealth )  
S3   TX ( ehealth or e-health or telecare or telemedicine or telehealth )   
S4   TX ( electronic health records or electronic medical records or emr or ehr  
S5 S1 OR S2 OR S3 OR S4  
S6 TX readiness assessment OR TX Adoption readiness OR TX engagement readiness OR TX 

technological readiness 
S7 TX innovation adoption OR TX adoption   
S8  TX user satisfaction or user experience or user behavior or user perspective  
S9 TX perceived usefulness OR TX perceived ease of use OR TX user acceptance of 

information technology  
S10 TX user acceptance OR TX acceptance OR TX usage intention OR TX usability 
S11 S6 OR S7 OR S8 OR S9 Or S10  
S12 S5 AND S11  

 

Database: SCOPUS  

Search strategy: 
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( "Health information technology"  OR  "information communication technology"  OR  "medical 
informatics"  OR  "mobile applications"  OR  "mobile apps"  OR  "mobile health 
applications"  OR  "mhealth"  OR  "ehealth"  OR  "e-
health"  OR  "telecare"  OR  "telemedicine"  OR  "telehealth"  OR  "electronic health 
records"  OR  "electronic medical records"  OR  "emr" )  
 
AND   
 
"Adoption" OR "Usability" OR "Readiness" OR "Acceptance"  
 

Database: PUB MED  

Search strategy: 

#1 ((((health information technology[MeSH Terms]) OR (ehealth[MeSH Terms])) OR 
(telemedicine[MeSH Terms])) OR (mobile health[MeSH Terms])) OR (electronic 
health record[MeSH Terms]) 

#2 (((diffusion of innovation[MeSH Terms]) OR (readiness potential[MeSH Terms])) OR 
(adoption[MeSH Terms])) OR (healthcare patient acceptance[MeSH Terms]) 

#3 "Technology Transfer"[Majr]  
#4  (Perceived ease of use[Title/Abstract]) OR (Perceived usefulness[Title/Abstract]) 
#5 self efficacy[MeSH Terms] 
#6 #2 OR #3 OR #4 OR #5 
#7 #1 AND #6 
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APPENDIX 2 

 

Table 2.    Beneficiaries’ Version of the Readiness assessment tool (mHealthES-B)                                             

Phase Readiness Theme Construct/variable Theory/model & author 

Development 
(pre-implementation) 

Innovation/ 
technology readiness 

Knowledge/literacy 
Traditional literacy 
 Health Literacy 
 Computer(digital) 
literacy 
 
Usability 
Perceived ease of Use 
     Perceived Usefulness 
 
Security & Comfort 
Privacy concerns 
Perceived personalization 
Trust 

eHealth Literacy Scale  
(eHEALS) (Norman and 
Skinner, 2006). 
 

 
 
Health IT Usability 
Evaluation Model (Health-
ITUEM) (Yen, Sousa, and 
Bakken, 2014) 
 
Privacy and 
personalization – 
perceptions (trust) – 
acceptance intention 
model (Guo, Zhang and 
Sun, 2016) 

 

Perception readiness Perceived Need for 
change 
 
 
Perceived severity & 
susceptibility 
 
 
Perceived efficacy 
   Response efficacy 
     Self-efficacy 
 

Humanitarian Emergency 
Settings perceived Needs 
Scale (HESPER) (Semrau 
et al. 2012) 
 
Extended Parallel Process 
Model (EPPM) (Witte, 
1992) 
 
Extended Parallel Process 
Model (EPPM) (Witte, 
1992) 

 

Sociocultural 
readiness 

Social influence 
 
 
 
 
Compatibility 
 
 
Autonomy & 
Appropriation of power  

the Unified Theory of 
Acceptance and Use of 
Technology (UTAUT) 
(Venkatesh et al., 2003) 
 
Diffusion Innovation 
theory (Rogers, 2003). 
 
Theory of dialectical 
tension (Baxter and 
Montgomery, 1996). 
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Implementation 
(post-trial) 

 Confirmation 
Enjoyment 
Continuance Intention 
Network-Benefits 
Perceived-Net Benefits 
Satisfaction 
 

Benefit-conformation 
model 
(Oghuma et al., 2015) 

 Innovation/ 
technology readiness 

Usability 
Perceived ease of Use 
     Perceived Usefulness 
 
 
Security & Comfort 
Privacy concerns 
Perceived personalization 
Trust 

Health IT Usability 
Evaluation Model (Health-
ITUEM) (Yen, Sousa, and 
Bakken, 2014) 
 
Privacy and 
personalization – 
perceptions (trust) – 
acceptance intention 
model (Guo, Zhang and 
Sun, 2016) 

 Perception readiness Perceived efficacy 
   Response efficacy 
     Self-efficacy 

Extended Parallel Process 
Model (EPPM) (Witte, 
1992) 

 Sociocultural 
readiness 

Autonomy & 
Appropriation of power 

Theory of dialectical 
tension (Baxter and 
Montgomery, 1996). 
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Table 3   Providers’ Version of the Readiness assessment tool (mHealthES-P)                        

Phase Readiness 
theme 

Construct/variable Theory/model & 
author 

Development 
(pre-
implementation) 

Innovation 
readiness 

Usability 
Perceived ease of Use 
     Perceived Usefulness 

Health IT Usability 
Evaluation Model 
(Health-ITUEM) 
(Yen, Sousa, and 
Bakken, 2014) 
 

 Perception 
readiness 

Perceived efficacy 
   Response efficacy 
     Self-efficacy 

Extended Parallel 
Process Model 
(EPPM) (Witte, 
1992) 

    
Implementation  Basic Model 

Individual Beliefs 
Facilitating Conditions 
Habit 
Individual level contextual factors 
User 
Technology 
Task 
High-level contextual factors 
Location 
Environment 
Organization 

Multi-level 
Framework of 
Technology 
Acceptance and 
Use (Venkatesh, 
Thong & Xu (2016) 

    
  Perceived efficacy 

   Response efficacy 
     Self-efficacy 

Extended Parallel 
Process Model 
(EPPM) (Witte, 
1992) 

  Appropriation of power  
Personal growth * 

Theory of 
dialectical tension 
(Baxter and 
Montgomery, 1996). 

    
Sustainability  Coherence 

Cognitive participation 
Collective action Reflexive 
monitoring 

Normalization 
Process Theory 
(May et al, 
2007)(Finch et al. 
2015) 

*: Two constructs are indicated only with female health workers 

 

 

 

 


	( "Health information technology"  OR  "information communication technology"  OR  "medical informatics"  OR  "mobile applications"  OR  "mobile apps"  OR  "mobile health applications"  OR  "mhealth"  OR  "ehealth"  OR  "e-health"  OR  "telecare"  OR ...
	AND
	"Adoption" OR "Usability" OR "Readiness" OR "Acceptance"

