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A B S T R A C T   

Background: A need exists for a theory-based framework that is useful to strengthen postnatal care. Though 
mHealth communication is proposed to support health care, there is no framework for postnatal care. This paper 
describes development and validation of an mHealth communication framework for postnatal care in rural 
Kenya. 
Methods: The framework was developed through a multi-methods research design, underpinned by the theory of 
change logic model. Prior to framework development, two separate studies, were carried out, in addition to a 
literature review. The framework was developed in two stages. In the first stage, theory of change logic model 
was used to integrate the results of the first two studies and the literature review, to develop a draft framework. 
In the second stage, stakeholders’ input was integrated into the draft framework, thereby validating the final 
mHealth communication framework. 
Results: An mHealth communication framework was developed articulating the elements needed for planning 
and designing an mHealth communication initiative in rural areas, to strengthen postnatal care. The elements 
consisted of the problem to be addressed, community needs, desired results, influential factors, strategies, and 
assumptions. 
Conclusion: By using the theory of change logic model, various elements were linked to demonstrate how an 
mHealth communication framework can work to strengthen postnatal care in rural Kenya. The framework 
incorporated the best available evidence, the community’s needs, and stakeholders’ input, therefore, the authors 
recommend implementing the framework to support the desired outcomes and contribute to lowering maternal 
and neonatal mortalities, especially in rural areas.   

1. Introduction and Background 

Several frameworks have been developed in the health system to 
date. These frameworks range from those strengthening the health 
systems to those assessing the performance of health systems (Shakar-
ishvili et al., 2010; WHO, 2007). Regardless of the type of framework, 
the World Health Organization recommends that frameworks should be 
designed to respond to emerging evidence and challenges facing health 
systems (WHO, 2014a). Among a variety of challenges, inaccessibility to 
health services is a global concern that has led to slow progress in 
achieving health goals (WHO, 2015a). As a result, emphasis on universal 
health coverage is prominent in the newly formulated sustainable 
development goals to ensure that everyone can access health services 
(WHO, 2015a). One of the critical health services required immediately 
after birth is postnatal care (PNC). 

PNC comprises all the services provided by health care providers to 
both the mother and the baby from birth to promote health and to 
reduce the incidence of complications and death (WHO, 2014a). These 
services are essential for reducing maternal and neonatal deaths. This is 
particularly important in sub-Saharan Africa, where the rates of 
maternal and neonatal death are particularly high (WHO, 2019a; 
Wudineh, Nigusie, Gesese, Tesu, & Beyene, 2018). Unfortunately, the 
uptake of PNC has been low, particularly in rural areas (Colaci, 
Chaudhri, & Vasan, 2016). In addition, mothers in rural areas are less 
likely to use PNC services, given the difficulties they face in accessing 
these services (Chalise, Chalise, Bista, Pandey, & Thapa, 2019). The 
accessibility of PNC in rural areas is often limited by geographic inac-
cessibility, unavailability of health services, unaffordability, and unac-
ceptability, all of which contribute to reduced uptake of health services 
such as PNC. To improve uptake of PNC services, mHealth, an emerging 
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technology, has been proposed even in developing countries (Mbuthia, 
Reid, & Fichardt, 2019; Shiferaw et al., 2016). 

Indeed, mHealth communication is one of the digital technologies 
that the World Health Organization has recognised as helping to 
improve coverage of PNC (WHO, 2019b). By ensuring universal health 
coverage for PNC services, mHealth can help to stimulate demand and 
broaden access to health information, thus, creating awareness of PNC 
services (WHO, 2019b). Postnatal mothers in need of PNC can be con-
tacted via mobile phone, thereby improving the uptake of PNC services 
further (WHO, 2015b). Evidence suggests that mHealth communication 
has led to improved uptake of PNC services when it is used in low and 
middle-income countries (Alam, D’Este, Banwell, & Lokuge, 2017; 
Feroz, Perveen, & Aftab, 2017; Mbuthia, Reid, & Fichardt, 2019). In 
rural areas, where uptake of PNC is poor, mHealth communication is 
suggested as an effective way to improve coverage of PNC services 
(Kahn, Yang, & Kahn, 2010; Smith et al., 2016). 

In Kenya’s rural areas, mHealth communication is highly recom-
mended, given the high penetration and acceptance of mobile phones 
among the population living in these regions (Kazi et al., 2017). In 
addition, the Kenyan Ministry of Health has designed policies and 
guidelines to direct the use of mHealth technologies (Ministry of Health, 
2016; 2017). Like in many other countries, these policies and guidelines 
provide a regulatory framework for mHealth programmes by creating 
optimal conditions for mHealth implementation (Barkman & Weinehall, 
2017). However, even with regulatory frameworks in place, many 
mHealth projects in high and low-income countries are reported to have 
stagnated at the pilot level, compromising their sustainability (Pan-
komera & van Greunen, 2018). The reason given for the lack of scale-up 
of mHealth interventions is that most of them are poorly specified, 
vaguely described, and under-theorised (Chib, Van Velthoven, & Car, 
2015; Lee et al., 2016). Many of these interventions are reported to 
describe unrealistic needs and expectations of target users. In Kenya, the 
failure of mHealth initiatives is attributed to a lack of involvement of 
users and stakeholders during the design stage (Mburu & Oboko, 2018). 

These findings warrant using a theory-driven approach when 

developing a framework. Detailed, evidence-based planning would 
involve stakeholders in the design stage, and will describe, in detail, how 
and why mHealth interventions will work long before they are imple-
mented. Such an approach may be more useful to policymakers and may 
help them to plan better, and direct resources to where they might be 
most impactful (Sacks et al., 2018). Heeding this advice, the authors will 
describe the development and validation of a mobile health communi-
cation framework for PNC in rural Kenya that is guided by the theory of 
change logic model. 

2. Theoretical underpinning 

Theory of change logic model (Fig. 1) (W K Kellogg Foundation, 
2004), describes the sequence of related elements comprising of stra-
tegies, influencing factors, problem, community needs, and desired re-
sults. The model visually links the identified strategies with specific 
factors to address the specific needs within a community so as to achieve 
the desired results. The theory of change logic model is often used for 
developing effective initiatives in organizations (Peta, 2018), where the 
model can be used to either design, implement, or evaluate initiatives 
(Davies, 2018; Milwaukee Public Schools, 2014). The theory of change 
logic model is described as a tool that defines events that are expected to 
produce a particular, desired outcome (Davies, 2018). The model visu-
ally describes how resources and activities translate into impacts, and it 
also makes explicit the assumptions underlying implementation plans 
and strategies (Gooding, Makwinja, Nyirenda, Vincent, & Sambakunsi, 
2018). It is useful in that it informs policymakers of critical aspects that 
make a programme work in a compelling way (Harries, Hodgson, & 
Noble, 2014). In this study, elements of the model were linked visually, 
thereby demonstrating how and why mHealth communication in-
terventions could strengthen PNC in rural areas. 

3. Methods 

The framework was developed through a multi-method research 

Fig. 1. Theory of change logic model.  
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approach that was underpinned by the theory of change logic model. 
Prior to developing the framework, two separate studies, namely, a 
systematic review and a visual-based narrative inquiry, were carried 
out, as was a literature review. The first study, the systematic review, 
helped to synthesise the best available evidence on mHealth commu-
nication’s ability to strengthen PNC in rural areas. To achieve this goal, 
the authors carried out a thorough search of articles published in elec-
tronic databases on the EBSCOhost platform from January 2008 to 
August 2018. Articles that met eligibility criteria were critically 
appraised and relevant data extracted. The findings were reported 
(Mbuthia et al., 2019) and used to outline the key strategies in the 
framework. The second study explored the experiences of postnatal 
mothers with health care providers and mothers’ views on mHealth 
communication during the postnatal period. Data was collected through 
a visual-based narrative inquiry that adapted a visual-projection method 
of data collection, referred to as the Mmogo-method® (Roos, 2016). 
Data were obtained during four group discussions comprising of a total 
of twenty-six postnatal mothers with previous experience of postnatal 
care who were identified with the help of reproductive health nurses in 
the facilities. The mothers were recruited from four purposively selected 
rural health facilities out of the eight documented facilities in a purpo-
sively selected rural area in Kenya. The findings of this study (Mbuthia 
et al., 2020), formed some of the community needs and influential fac-
tors in the framework. In addition to the two studies, a review of the 
literature was done to determine the desired results in the framework. 
The summary of the two studies and conclusions are summarised in 
Table 1. 

Developing the framework, which formed the third study, was done 
in two sequential stages. In the first stage, the authors, guided by the 
theory of change logic model, developed a draft framework to integrate 
the results of the two previous studies and the literature review. In the 
second stage of the third study, a validation exercise took place with 
expert stakeholders (n = 16). The stakeholders involved were all the 
policymakers at the Department of Health in the same rural area where 
the second study was done. These stakeholders with different health 
specialities were from the various disciplines that form the county health 
management team. The disciplines were; health promotion and disease 
prevention, curative and rehabilitation, planning and governance, and 
administration. All the stakeholders were invited to a one-day validation 
session that was facilitated by the authors. Prior to the discussion of the 
draft framework, a summary of previous studies and application of the 
theory of change logic model to the framework development was pre-
sented to stakeholders. Stakeholders’ engagement followed a forward 
and backward mapping process (Newcomer, Wholey, & Hatry, 2004), 
which allowed the logic and linkage of components to be clarified. 
During the discussions, additional comments were made if found 
necessary. The rigor of the process was assessed according to a checklist 
proposed by the WK Kellogg Foundation (W K Kellogg Foundation, 
2004). The final framework was verified by all stakeholders after the 
additional comments were added, thus validating the framework. 

3.1. Patient and Public involvement 

Mothers, who received postnatal care in rural Kenya, informed the 
development of the mobile health communication framework. The 
mothers’ experiences with healthcare providers during their postnatal 
period, lead to suggestions from this group to implement mobile health 
communication between themselves and healthcare providers. Stake-
holders informing policy validated the framework, endorsing mobile 
health communication as a strategy to strengthen postnatal care. The 
participatory paradigm followed by authors indirectly ensured patients’ 
involvement in the design of the study. Participants received oral and 
written feedback on results and copies of the published article of the 
previous study. The same principles for dissemination will be applied for 
this study. 

3.2. Rigor 

Rigor referred to the principle of the research outcome (Brink, Van 
Der Walt, & Van Rensburg, 2012) and was maintained throughout the 
process of developing and validating the framework. Rigor was achieved 
by incorporating the four aspects of methodological integrity, namely, 
credibility, validity, transferability, and triangulation (Brink et al., 
2012). For credibility, the authors designed the framework using the 
theory of change logic model, which has been tested and used in the 
development of other health-related frameworks (Chelagat, 2015; Her-
nandez & Hodges, 2006; Reid & Botma, 2012). Forward and backward 
mapping, an iterative process, was used to clarify the linkages between 
the various components of the model; this helped to verify internal 
validity. Data gathered from the systematic review, and the visual-based 
narrative inquiry were combined in the development of the framework, 
and this helped to ensure content validity. Furthermore, expert advice 
from stakeholders was incorporated into the framework. Though the 
transferability of the framework to other health settings cannot be 
guaranteed, the authors provide sufficient information about the 
research context, processes, participants, and author-participant re-
lationships to enable a reader to decide whether and how the findings 
could transfer to their settings. In addition, an audit trail on the devel-
opment of the framework is available. It is expected that the stake-
holders involved will be positive about piloting such a framework in 
their setting. Using different methods to collect data helped to enhance 
methodological triangulation, and incorporating the findings in the 
framework ensured data triangulation. Triangulation helped to 
strengthen the framework. 

3.3. Ethical considerations 

Ethical clearance for this study was granted by both the Health Sci-
ences Research and Ethics Committee of the University of the Free State, 
South Africa, Ref. No. UFS-HSD2017/1346, and the Mt. Kenya Univer-
sity Ethical Review Committee in Kenya, Ref. No. MKU/ERC/0604. 
Permission to carry out this study was obtained from relevant Kenyan 
authorities. The authors obtained informed consent and permission from 
all study participants. Throughout the process, the principles of benef-
icence – doing good and no harm to the participants – were maintained. 
The participants were informed of their right to not give specific infor-
mation and their right to terminate participation at any stage of the 
study without detriment. 

4. Results 

An mHealth communication framework for PNC in rural Kenya 
represents the results of this study. The framework represents the theory 
of change logic model, which consists of elements necessary for planning 
and designing mHealth communication initiatives to strengthen PNC in 
rural areas. The boxes are numbered numerically to describe the ele-
ments of the framework. The Theory of Logic Model follow an iterative 

Table 1 
Summary of the studies undertaken.  

Date of 
study 

Method Conclusion of the study 

2018 Systematic review One-way mobile messaging is commonly used to 
influence intentions and skills needed for PNC 
uptake and to reduce environmental constraints 
related to uptake of PNC 

2019 Visual based 
narrative inquiry 

Postnatal mothers in rural areas have  
• Positive experiences with health care 

providers  
• Positive attitudes towards mHealth 

communication  
• A variety of expectations regarding mHealth 

communication  
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process of forward and backward mapping and not a sequential process 
when populating the framework. The first text box refers to the problem 
that the framework attempted to solve. The second text box represents 
community needs, which specify the priority needs of postnatal mothers 
in rural areas. The third text box, labelled desired results, represents the 
vision of the future, and describes what mHealth communication for 
postnatal care in rural areas would achieve in the short and long term. 
The fourth text box lists the influential factors that relate to support for, 
or potential barriers that might influence the change hoped for or ex-
pected from the mHealth communication framework for PNC in rural 
areas. Strategies are listed in the fifth text box, which lists examples of 
best practices proposed and evidence-based mHealth communication 
interventions that have been used in other rural areas to achieve the kind 
of results suggested by this study’s framework. The sixth text box states 
the assumptions of the framework. These are the presuppositions behind 
how and why the change strategies would be successful among postnatal 
mothers in rural Kenya. These assumptions reflect beliefs, norms, and 
ideological perspectives that needed to be taken into consideration. 
Fig. 2 

5. Discussion 

This paper provides clear, concise, and systematic information on the 
processes involved in the development and validation of an mHealth 
communication framework for postnatal care in rural areas. The draft 
framework, which was developed and guided by the theory of change 
logic model, was validated by stakeholders who could influence policy 
for a rural area in Kenya. Various components of the completed frame-
work, as illustrated in Fig. 1, will be discussed. 

5.1. Problem 

The problem that the authors attempted to solve related to the lack of 
an mHealth communication framework for postnatal care in rural areas. 
This problem was revealed by evidence gathered by the authors during 

the systematic review (Mbuthia et al., 2019). The stakeholders validated 
the problem during the validation exercise. Lack of mHealth commu-
nication for PNC in rural areas is an issue referred to by many authors 
(Leon, Schneider, & Daviaud, 2012; Nsor-Anabiah, Udunwa, & Malathi, 
2019; Tian et al., 2017). 

5.2. Community needs 

Acknowledging users’ needs and expectations determines the uptake 
and success of any mHealth intervention (Mburu & Oboko, 2018). As 
illustrated in Fig. 1, postnatal mothers had several needs. The docu-
mented disparities in the uptake of PNC in Kenya (Kenya National Bu-
reau of Statistics, 2015) create a need for maternal and neonatal care in 
rural areas. In study two, postnatal mothers emphasised that they ex-
pected health education, psychological support, and improved 
communication from health care providers via mHealth communication. 
The World Health Organization also recognises the need to support 
postnatal mothers via mobile devices and that it could be one way of 
curbing high maternal and neonatal mortalities (WHO, 2015b). While 
validating the framework, the stakeholders identified the need for 
mHealth communication to improve the accessibility of health services 
by reducing the distance to and waiting time in rural health facilities. 
Inaccessibility of health services is common in most rural areas of sub- 
Saharan Africa, which creates the need to have mHealth communica-
tion in these regions (Crul, 2014; Laidlaw et al., 2017; Tian et al., 2017). 

5.3. Desired results 

In Fig. 1, the desired results were presented as outputs, outcomes, 
and impact. The outputs gathered from the literature review include 
improved uptake of PNC (Ministry of Public Health and Sanitation, 
2011; WHO, 2014b) improved exclusive breastfeeding rates (UNICEF, 
2014; WHO and UNICEF, 2018), use of recommended cord care prac-
tices, which resulted in reducing neonatal infections (WHO, 2014b), 
improved routine neonatal care, such as immunisation and maintaining 

Fig. 2. A mobile health communication framework for postnatal care in rural Kenya.  
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warmth(WHO, 2014b) adherence to iron and folic supplementation, 
leading to a reduction of postpartum anaemia and greater infection 
prevention (Bonet, Ota, Chibueze, & Oladapo, 2017; Say et al., 2014; 
WHO, 2014b; 2017) as well as counselling and psychosocial support of 
mothers (Ministry of Public Health and Sanitation, 2011; Mselle et al., 
2018; Rennie, Anika, Meital, Amy, & Howell, 2013; WHO, 2014b). 

Outcomes to be achieved, as highlighted in the framework, include 
improving targeted communication between postnatal mothers and 
health care providers via mobile devices (Eze, Gleasure, & Heavin, 2016; 
Feroz et al., 2017; Martinez-Brockman, Harari, & Pérez-Escamilla, 2018; 
Rana, 2017; Shiferaw et al., 2016; WHO, 2019b) and digital tracking of 
postnatal mothers health status and services using mobile devices 
(Labrique, Vasudevan, Kochi, Fabricant, & Mehl, 2013; Uddin et al., 
2017; WHO, 2019b). The stakeholders added to the outcomes by indi-
cating that mHealth communication could result in improved nutri-
tional status for the mother and child, and could enhance the 
relationship between the health care provider and postnatal mothers. An 
enhanced relationship helps to increase trust and respect, a finding that 
was reported by a study done in rural areas in Ethiopia, where health 
care providers used mHealth communication to offer health services to 
their clients (Thomsen et al., 2019). In addition, the stakeholders sug-
gested that postnatal mothers could be more confident in caring for their 
children – about which a study in rural areas of Uganda reported when 
postnatal mothers received mHealth communication from their health 
care providers regarding proper neonatal practices (Ayiasi et al., 2015). 
The desired impact, that is, the long-term effect of using mHealth 
communication and which was validated by the stakeholders, was 
reduced maternal and neonatal mortalities. This impact was found in 
rural areas of Ghana, where mHealth communication has been used 
effectively (Laar, Bekyieriya, Isang, & Baguune, 2019). 

5.4. Influential factors 

The factors likely to support the utility of the framework are the high 
mobile subscription and network penetration in Kenya (Communication 
Authority of Kenya, 2019) and existing policy relating to mHealth 
(Ministry of Health, 2016; 2017). These factors are likely to have led to 
the establishment of various mHealth projects in Kenya (Njoroge, Zur-
ovac, Ogara, Chuma, & Kirigia, 2017) as well as recommendations to 
have mHealth communication prioritised in rural areas (Kazi et al., 
2017). Positive experiences of postnatal mothers with health care pro-
viders and positive attitudes towards mHealth communication were also 
considered to be factors that may influence the use of mHealth 
communication. 

On the other hand, various factors are likely to hinder the achieve-
ment of the desired results in the framework. In the past, little attention 
was given to PNC by health care providers (Fort, 2012; Mon, Phyu, 
Thinkhamrop, & Thinkhamrop, 2018; WHO, 2014b) and, according to 
the stakeholders, postnatal mothers in rural areas had demonstrated 
little concern about PNC. In addition, the findings indicate low spending 
on mobile phones by mothers in rural areas, with the majority of them 
using their phones mainly to receive calls. This tendency may be 
attributed to the low socioeconomic status of most mothers in rural areas 
– a factor that has been documented to hinder the success of mHealth 
initiatives, particularly those targeting women (Nie et al., 2016). 
Another factor that might hinder the achievement of the outcomes, as 
reported by the stakeholders, is the reliability of the mobile network in 
terms of infrastructure. This finding confirms other studies done in rural 
areas, which indicate that the availability of, for instance, electricity 
may affect the reliability of the network (Duclos et al., 2017; Wallis, 
Blessing, Dalwai, & Shin, 2017). Furthermore, network coverage is 
seldom evenly distributed in rural areas, due to a weak signal (Nsor- 
Anabiah et al., 2019). Other limiting factors suggested by the stake-
holders are low literacy levels, the language barrier in places with 
multiple languages, possible shortages of human resources to implement 
mHealth communication, and suboptimal involvement in PNC by men. 

These factors are also reported to influence the uptake of mHealth 
communication in rural areas of India and other developing countries 
(Datta, Ranganathan, & Sivakumar, 2014; Goel, Bhatnagar, Sharma, & 
Singh, 2013). 

5.5. Strategies 

From the systematic review in study one (Mbuthia et al., 2019) the 
strategies that were proposed for achieving the desired results in the 
framework were using one-way text messaging enhancing uptake of PNC 
services, to enhance the skills that postnatal mothers in rural areas 
require to use PNC, and enhancing environmental facilitators for PNC 
uptake (Mbuthia et al., 2019). Other strategies that were added by the 
stakeholders are using bulk one-way messaging that is supported by the 
government, using tailor-made strategies supported by the government 
to involve men in PNC, and enhancing linkages between mHealth 
communication and existing referral strategies. Bulk messaging has the 
advantage of high penetration of the general public, in addition to being 
cost-effective (Zurovac, Larson, Sudoi, & Snow, 2012). Encouraging 
men to be involved in women-related programmes is highly recom-
mended. As a result, there are calls for programmatic and policy ini-
tiatives that accommodate men in service delivery (Kura, Vince, & 
Crouch-Chivers, 2013). As stated by the stakeholders, involving gov-
ernment is emphasised as a critical precursor to the success of any 
mHealth intervention (Barkman & Weinehall, 2017; Vesel, Hipgrave, 
Dowden, & Kariuki, 2015; Wallis et al., 2017). 

5.6. Assumptions 

Through logic and critical thinking, the authors presupposed that the 
county government would adopt mHealth communication and that 
postnatal mothers would use mHealth communication. These assump-
tions were fundamental, given that they are likely to influence the 
choices made regarding any mHealth initiative. The stakeholders vali-
dated these assumptions. 

This paper had a number of strengths. Firstly, two stringent re-
quirements in the development of the framework using the theory of 
change logic model were met: simplicity and sufficient details (Davies, 
2018). Simplicity helped to ensure usability and readability, while 
providing sufficient details ensured that the context of the real world 
was included, which is essential for the evaluability of the framework. 
Secondly, the framework incorporated the best available evidence on 
mHealth communication, combined with contextual realities specified 
for mHealth communication by postnatal mothers in rural areas. In 
addition, the stakeholders, who are policymakers and play a significant 
role in the implementation of the framework, were engaged during the 
validation of the framework. Thirdly, this mHealth framework was 
developed before any mHealth communication had been initiated and 
implemented in the county, thus, adhering to the ideal and recom-
mended practice. Following such practice ensured that the authors were 
able to suggest realistic goals, activities, and outcomes. Fourthly, having 
this framework before implementation created greater awareness in the 
stakeholders who were involved, and this increases the likelihood of 
adoption. The authors acknowledge that not all stakeholders were 
initially familiar with the theory of change logic model; however, skillful 
facilitation of the workshop, following a systematic validation process, 
mitigated possible negative effects. 

6. Conclusion 

A theory-based mHealth communication framework is needed to 
strengthen PNC in rural Kenya. By using the theory of change logic 
model, various elements were linked to demonstrate how an mHealth 
communication framework can strengthen PNC in rural Kenya. The 
model helped the authors to identify the best practices or strategies to 
help solve the problem, including a statement of assumptions regarding 
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why the selected strategies could work. In addition, the model helped to 
describe the needs and assets of the community who are the recipient of 
PNC and to recognise the factors that may influence the implementation 
of the proposed framework. The theory of change logic model also 
allowed the researchers to describe the desired results of mHealth 
communication in rural Kenya. The framework incorporated the best 
available evidence, the community’s needs, and stakeholders’ inputs. 
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