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ABSTRACT
While mobile phones promise to be an important tool for bridging the
healthcare gaps in resource-poor areas in developing countries,
scalability and sustainability of mobile phones for health (mhealth)
interventions still remain a major challenge. Meanwhile, health workers
are already using their own mobile phones (referred to as ‘informal
mhealth’) to facilitate healthcare delivery in diverse ways. Therefore, this
paper explores some strategies for integrating ‘informal mHealth’ in the
healthcare delivery of Ghana, by highlighting some opportunities and
challenges. The study mainly employed a combination of literature
review, focus group discussions and key informant interviews with
community health nurses (CHNs) and other stakeholders, who were
purposively selected from the three ecological zones in Ghana. The
study found that, while scale-up of ‘formal mhealth’ remains
challenging in Ghana, almost all CHNs in our study are using their
personal mobile phones ‘informally’ to bridge healthcare gaps, thereby
promoting universal health coverage. This provides opportunities for
promoting (or formalising) ‘informal’ mhealth in Ghana, in spite of some
practical challenges in the use of personal mobile phones that need to
be addressed to ensure sustainable healthcare delivery in the country.
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Introduction

Healthcare delivery in low- and middle-income countries can be challenging, especially in rural and
hard-to-reach areas, with often limited healthcare resources, infrastructure and personnel (Hamp-
shire et al., 2015; Hartzler &Wetter, 2014; Mehl & Labrique, 2014). For example, in terms of human
resource capacities, estimates from the World Health Organisation (WHO) revealed a shortage of
about 7.2 million healthcare workers globally; a figure expected to increase to 12. 9 million globally
by 2035 (The Health Worker Shortage, n.d., as cited in Agarwal et al., 2015). Even where healthcare
is relatively affordable, poor road networks can inhibit timely access to healthcare (Hampshire et al.,
2015; Hartzler & Wetter, 2014; Owusu & Amoako-Sakyi, 2011).

Recently, mobile phones have been touted as a means to improve healthcare delivery and sup-
port healthcare workers through (inter alia) communication of clinical updates, sharing of learning
materials, and providing reminders (Mechael, 2009). Mobile health (mHealth) is defined by the
World Health Organization (2011) as the medical and public health practice of health services

© 2021 Informa UK Limited, trading as Taylor & Francis Group

CONTACT Simon Mariwah smariwah@ucc.edu.gh Department of Geography and Regional Planning, University of Cape
Coast, Cape Coast, Ghana

GLOBAL PUBLIC HEALTH
https://doi.org/10.1080/17441692.2021.1874467

http://crossmark.crossref.org/dialog/?doi=10.1080/17441692.2021.1874467&domain=pdf&date_stamp=2021-01-21
http://orcid.org/0000-0003-0803-9746
http://orcid.org/0000-0002-0411-3059
http://orcid.org/0000-0003-3513-460X
mailto:smariwah@ucc.edu.gh
http://www.tandfonline.com


and information ‘supported by mobile technology, such as mobile phones, personal digital assist-
ants, and other wireless devices’. In this regard, Hartzler and Wetter (2014:, p. 182) have asserted
that ‘mhealth presents significant opportunities for delivering interventions that facilitate disease
management and health behaviour change’.

Particular attention has focused on developing countries where LeFevre et al. (2017, p. 2) have
indicated that the high disease burden ‘has led to growing calls to harness the potential of mobile
and wireless technology to improve health and healthcare delivery’. Subsequently, multiple mhealth
interventions have been implemented across Africa in the form of short message services (SMS),
phone-based reminder systems, health service reporting system, disease surveillance systems,
among others (Mehl et al., 2018; Mitchell et al., 2013). Specific examples include Mobile Midwife
and Client Data App in Ghana; MomConnect and Cellphones4HIV in South Africa cStock,
RapidSMS, and ChildCount+ in Malawi; Intimo in Mozambique; and CommCare in Tanzania
(Blaschke et al., 2009; de Tolly & Alexander, 2009; Grameen Foundation, 2012; Mehl et al., 2018;
Mitchell et al., 2013; Zurovac et al., 2012).

In this regard, some noteworthy mhealth success stories have been reported in the literature. For
example, in a randomised control trial, Lin et al. (2012) found SMS reminders increased attendance
at a paediatric ophthalmic centre, while the Millenium Village Project’s ChildCount+ initiative in
Malawi managed to register 95% of 9561 children under 5 years within three months (Blaschke
et al., 2009). Other examples include a cluster randomised trial in Kenya which reported a signifi-
cant improvement in management of childhood malaria by health-workers who received motiva-
tional messages compared with those who did not (Zurovac et al., 2011), and a study using a
before-and-after trial in Tanzania, which reported a significant improvement in adherence to the
Integrated Management of Childhood Illnesses (IMCI) treatment protocol for health-workers
who received electronic decision-support tools (Mitchell et al., 2013). For community health-
workers, mhealth is said to significantly reduce face-to-face contact hours and fuel costs (Mahmud
et al., 2010) and improve efficiency through reduced unnecessary travel (Odendaal & Lewin, 2014).

However, despite the rapid increase in the mhealth initiatives worldwide, with reported success
stories, only few have been scaled up to the national level and even fewer have been ‘institutiona-
lised as routine practice within the Ministries of Health’ (Mehl et al., 2018, p. 1). Moreover, suc-
cesses tend to be reported in terms of technical accomplishments, rather than impact on health
outcomes (Huang et al., 2017). Such continual launching of micro mhealth interventions without
scale-up constitutes an example of what Huang et al. (2017, p. 2) have called ‘Pilotitis’, as a way ‘to
express the frustration of many of those in the health sector at the continuing emphasis on demon-
strating successful outcomes from narrowly focused interventions targeting relatively small
populations’.

Ghana’s mhealth experience reflects this wider pattern of time-limited, project-based
approaches, with notable successes but serious questions remaining over scalability and sustainabil-
ity (details are provided later under the section on results of the study). Meanwhile, Ghana has
mobile-cellular telephone subscription rate of about 140 per every 100 inhabitants (ITU, 2019),
with over 36.6 million subscribers (National Communications Authority, 2016), which presents
opportunities for networking and communication through various social media platforms
(Owusu, 2017). This provides a unique opportunity for scalability of mhealth initiatives in the
country. In addition, a small-scale study by Hampshire et al. (2017) reported that health workers
in Ghana and Malawi, especially those working at community level, were using their own mobile
phones creatively and strategically as an important therapeutic resource – a phenomenon described
as ‘informal mhealth’ by Hampshire et al. (2015; 2017). This is particularly welcoming as there are
still large gaps in access to and utilisation of healthcare between rural and urban dwellers as well as
between the rich and poor, reflecting the inadequate and unequal distribution of health infrastruc-
ture; limited access to health facilities especially by deprived communities; inequitable distribution
of workers at different levels of services delivery; and inadequate staff numbers (Peprah et al., 2019).
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Therefore, this current paper examines the practices of informal mhealth, and asks whether
and how these practices might productively be integrated into the healthcare delivery of
Ghana, with the aim of promoting Universal Health Coverage (UHC), which is a guiding prin-
ciple within the United Nation’s Sustainable Development Goals (SDGs) to ensure that all indi-
viduals ‘receive the health services they need, of sufficient quality to be effective while at the same
time ensuring that the use of these services does not expose the user to financial hardship’ (Uni-
ted Nations, 2015). Thus, where people cannot assess health facilities due to transport and other
challenges (Peprah et al., 2020; 2019), mhealth may help bridge the gap by enabling CHNs to
extend healthcare to those areas, thereby contributing to the achievement of universal health cov-
erage (Mehl & Labrique, 2014).

Study context: Who are Community Health Nurses (CHNs) in Ghana?

The current structure of community health nurses (CHNs) in Ghana results from the Navrongo
Experiment, conducted in northern Ghana in the early 1990s. The Experiment led to the intro-
duction, in the early 2000s, of the Community-based Health Planning and Services (CHPS)
compounds, each serving a demarcated ‘CHPS zone’ of (in theory) up to 5000 persons
(MoH, 2016, p. 22). CHPS Compounds were supposed to be ‘approved structure[s] consisting
of a service delivery point and accommodation’ (MoH, 2016, p. 22), staffed by resident
CHNs, who were charged with providing community-based preventive and curative healthcare,
with special focus on maternal, newborn and child care (MoH, 2016). CHNs in Ghana are
trained by the Nurses and Midwifery Council, who are issued professional licenses: either cer-
tificates (2-year training) or diplomas (3-year training) (MoH, 2016). CHNs may undergo
additional in-service training to become a Community Health Officer (CHO) for a CHPS
Zone (MoH, 2016).

In 2016, to assist the work of CHNs, the National Youth Employment Authority (NYEA)
engaged a number of temporary ‘Community HealthWorkers’ (CHWs): Senior High School gradu-
ates who underwent a 6-week training and were deployed at CHPS Compounds on a non-renew-
able two-year contract. CHWs were supposed to help CHNs/CHOs with the management of minor
ailments; health education and promotion, sanitation and nutrition; and home visits, for which they
received (in theory) a monthly allowance (MoH, 2014). However, the programme was formally
phased out due to limited funding.

CHNs are also supported in their work by Community Health Volunteers (CHVs): community
members, who receive basic training and orientation. CHVs assist with home visits; weighing/child
welfare clinic; and community mobilisation for environmental, sanitation and health education.
They also act as a liaison between the CHNs and the community, compiling and updating the com-
munity register (MoH, 2014).

Although much has been written about challenges faced by community health-workers in the
line of their duties, the following challenges as summarised by Bogan et al. (2009; as cited in
Agarwal et al., 2015, p. 1004) are instructive: ‘lack of appropriate means to collect data,
inadequate access to training and reference materials, poor communication with peers or supervi-
sors to handle situations that are beyond their skills, and difficulty in scheduling household visits
and follow-up appointments with patients’. Notably, most of these challenges are applicable to the
CHNs in Ghana, but could potentially be addressed, wholly or partially, through the use of
mobile phones (Laar et al., 2019 Peprah et al., 2019; Peprah et al., 2020;). As we discuss
below, it is precisely to overcome these kinds of challenges that CHNs in Ghana use their
own mobile phones to deliver healthcare in the country. However, in so-doing, they risk bearing
the associated economic, psycho-social, moral and emotional costs (Hampshire et al., 2017). It is
against this backdrop that this paper seeks to present evidence relevant to the possibility of inte-
grating ‘informal’ mhealth into the formal health system of Ghana in order to achieve universal
health coverage in the country.
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Methods

This paper draws on data collected in Ghana as part of the IMAGINE project (Informal mhealth in
Africa: Grassroots Innovations & Networks): a broader multi-country collaborative research project
covering Ghana, Ethiopia and Malawi. The study used a sequential mixed-methods approach. In
Ghana, this comprised: (i) a literature and policy review related to mhealth initiatives; (ii) an initial
set of nine focus group discussions (FGDs) with CHNs across three Regions: Central, Brong-Ahafo
and Northern (pre-2018 classifications) and key informant interviews with stakeholders; (iii) a
comprehensive quantitative survey of 598 CHNs across the three Regions; and (iv) a further
round of qualitative fieldwork with CHNs, patients/clients, and national level stakeholders to
help interpret the survey findings. This paper draws largely on the qualitative work among
CHNs and literature review, contextualised within the headline survey results, to produce an in-
depth account of the participants’motivations, experiences and wider reflections on using personal
mobile phones, and how such informal mhealth could be integrated into the healthcare delivery
system in the country. Further methodological details are given below.

In the first phase, we conducted a review of the existing literature (both peer-reviewed and grey
literature) and policy initiatives. This type of review has been characterised by Khangura et al. (2012
cited in Tricco et al., 2015, p. 2) as ‘a type of knowledge synthesis in which components of the sys-
tematic review process are simplified or omitted to produce information in a short period of time’.
It is used to obtain a relatively quick but rigorous synthesis of evidence within a specific field of
inquiry (Khangura et al., 2012; Tricco et al., 2015). Using Google Scholar, Google and other search
engines, we searched for and reviewed relevant published literature and available grey literature on
mhealth initiatives in Ghana, in order to ascertain the current state of mhealth implementation in
the country, and to collate relevant policies and guidelines. The review helped inform design of
research instruments for the empirical data collection that followed.

During the second phase, nine FDGs were organised across three regions (Central, Brong-Ahafo,
and Northern Regions), spanning Ghana’s three ecological zones (savanna, forest and coastal).
Three FGDs were conducted per Region (one urban setting, one peri-urban and one rural, reflecting
potentially different kinds of experiences). Each FDG comprised 6–10 CHNs who were purposively
selected (depending on their availability) to reflect their years of experience and length of stay in the
selected health facility. Though the FGDs comprised both males and females, most of the partici-
pants were females because community health nursing is a female-dominated activity in Ghana
(Owusu et al, forthcoming). The FGDs were conducted in designated areas (mostly within the
health facility) suggested by the respondents, and were moderated and recorded by trained research
assistants. All the discussions were held in the English Language because all the selected CHNs
could speak English. We also conducted five interviews with key national stakeholders to elicit
their perspectives and experiences regarding community healthcare delivery and mobile health.
These stakeholders represented the following organisations: Christian Health Association of
Ghana (CHAG); National Youth Employment Agency (NYEA); The Ghana Health Service
(GHS), Millennium Promise (implementers of the One Million CHWs Project) and the Commu-
nity Health Nurses Association of Ghana. These interviews were conducted by trained research
assistants in the offices or designated areas and time suggested by the respondents. With informed
consent from all participants (through signed informed consent forms), interviews and FDGs were
tape-recorded. To ensure validity and reliability of responses, interviewers repeated the responses
for the interviewees to confirm or modify. This ensured that the responses were accurately captured
and represented by the interviewers or the recorders.The data from the audio-recorded files for both
the interviews and the FGDs were transcribed and analysed manually, by developing a template that
captured all the emerging themes from the study, such as mobile phone ownership and use, benefits
and challenges of informal mhealth. This approach enabled us to compare responses in order to
identify similarities and differences and to provide rigorous qualitative insights into the use of
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personal mobile phones for healthcare delivery and how it could be integrated into the country’s
health system.

In the third phase, the analysis of the FDG data informed the design of a questionnaire adminis-
tered to 598 CHNs, who were randomly selected across fifteen districts in the three study regions.
Finally, we conducted a further round of interviews with CHNs (N=18) and 18 FGDs with patients/
clients, to help contextualise the survey findings and probe further on the potential and opportu-
nities for promoting and improving the practice of ‘informal mhealth’. As noted above, this
paper draws mainly on the qualitative data and the literature review, contextualised within the
key survey findings. See Hampshire et al (forthcoming), Abane et al. (forthcoming) and Owusu
et al. (forthcoming) for a more comprehensive analysis of the survey data.

The study adhered to all ethical considerations in conducting social science research. Ethical
approval for the study was given by the Ethical Review Committee of the Ghana Health Service,
Ghana, and the Ethical Review Board of Durham University, UK.

Results

Selected ‘formal’ mhealth initiatives in Ghana

As noted earlier, the experience of ‘formal’ mhealth in Ghana has been similar to many other
countries, where time-limited, small-scale pilot projects prevail. In this section, we present a review
of selected initiatives implemented in the country, based on their relevance to our study, along with
reflections from key informants whose organisations have direct experience of designing and imple-
menting mhealth.

The review identified the MOTECH programme (Mobile Technology for Community Health) as
among the high-profile mhealth initiatives in Ghana. MOTECHwas a collaboration between Gram-
een Foundation, the Ghana Health Service and the Mailman School of Public Health (Columbia
University), with financial support from the Bill & Melinda Gates Foundation (BMGF). The
MOTECH platform was launched in July 2010 in the Kassena-Nankana West (KNW) District in
the Upper East Region, and was later implemented in the Awutu Senya District in the Central
Region in 2011. With additional funding from USAID and BMGF in 2012, MOTECH was repli-
cated in three additional Districts: Gomoa West in Central region, Dangme East in Greater
Accra region, South Tongu in the Volta region (LeFevre et al., 2017). The aim of the intervention
was to improve uptake and quality of care of maternal, newborn and child health services (MNCH)
through the use of low-cost mobile phone technology to capture, transmit and process health ser-
vice data collected by CHNs (Grameen Foundation, 2011). The project had ambitious goals for scal-
ing up not just nationwide in Ghana, but also becoming ‘a showcase for replications throughout
Africa and the world’ (Grameen Foundation, 2012, p. 2). While some successes were chalked
(including increased antenatal visits, and improved reporting system), the evaluation report
revealed that financial and other related challenges had prohibited scale up and sustainability of
the intervention beyond the lifetime of the project.

Subsequent to MOTECH, Grameen Foundation also piloted the ‘CHN-on-the-Go’ app and
MobiHealth Volunteers App in 2014–2015, in collaboration with Concern Worldwide, John
Snow International and the Ghana Health Service. The CHN-on-the-Go uses point-of-care mobile
technology to assist CHNs in remote areas to improve quality of diagnosis and care; facilitate pro-
fessional development and provide up-to-date medical reference and training guides (grameen-
foundation.org). The MobiHealth Volunteers App also allowed community volunteers to send
medical alerts to a CHN for prompt response and service delivery. These interventions were also
short-lived and were not scaled up beyond the pilot districts (grameenfoundation.org).

Another mhealth relatively high-profile intervention was the Ghana Telemedicine Project, which
utilised ICT to improve the delivery of primary health services by strengthening human resources
(Ekanoye et al., 2017). The project was initiated in the Amansie West District of the Ashanti region
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by the Novartis Foundation for Sustainable Development (NFSD), in collaboration with several
agencies including the Ministry of Health in Ghana, the Ghana Medical Association and the Mil-
lennium Villages Project (MVP). The project employed ‘teleconsultation’ (consultations via mobile
phones) ‘to reduce transportation time and costs for patients and their families, to increase medical
knowledge and safety in primary healthcare facilities, and to strengthen local capacities in e-health’
(Novartis Foundation for Sustainable Development, n.d., pp. 2–3). The project covered 21 commu-
nities and seven health facilities, establishing a teleconsultation centre at the District Hospital in
Agroyesum and providing mobile phones and a 24-hour emergency toll-free number
(Ekanoye et al., 2017; Opoku et al., 2015). The strategy was to directly connect CHNs with phys-
icians at the District Hospital through structured consultations and established protocols (Novartis
Foundation for Sustainable Development, n.d. Opoku et al., 2015). Although the pilot
received some positive feedback from health-workers and reportedly reduced patient travel and
referrals, it also faced significant technical and administrative challenges such as ‘phone service
delays, stressful workloads on the telecommunication staff, and inadequate information received
from phone calls’ (Ekanoye et al., 2017, p. 386), and never achieved the ambition of national
scale-up.

In addition, interviews with some of the stakeholders confirmed some of the challenges reported
in project documentation. The following excerpts from an interview with an official from CHAG
(Christian Health Association of Ghana), which had piloted two mhealth programmes, highlight
some of the challenges in sustaining programmes even when positive results have been achieved
at a small scale:

Between 2015 and 2016, CHAG implemented the MDG Accelerated Framework (MAF) with funds from the
European Union and DANIDA (Danish International Development Agency) through the Ministry of Health
of Ghana. We created a WhatsApp group platform for hospitals, consisting of five members each from a hos-
pital including a Doctor, an Emergency Nurse, a Hospital Administrator, a Public Health Nurse and a Mid-
wife. The members on the platform were able to put medical cases on the platform for group access and
support. Referred cases were also put on the platform to facilitate advance preparation. The members were
also meeting every 100 days to review their activities, share success stories and failures, and discuss maternal
and child mortality reduction strategies because our target was to achieve zero rate of maternal and child
death. At the end of the implementation period, we were able to reduce maternal and child health-related
cases by 24.8%. The platform is still existing but we are no longer able to organise the face-to-face meetings
due to funding challenges.

Within the public sector, an interview with an official of the Ghana Health Service (GHS) revealed
more pressing challenges in community healthcare that are prioritised over comprehensive mhealth
delivery:

I am not sure the MOH or GHS will be rolling out a full mhealth package for CHNs in Ghana. There are about
fifteen (15) basic checklists to qualify as a CHPS compound in Ghana. Currently, there are a number of com-
pounds that do not even meet these criteria. The basic logistics (motorbikes, etc.) needed to enable them per-
form are not available. The nurses have to use their own money to buy some of these logistics (such as fuel) to
support healthcare delivery in Ghana. There are now a number of trained and qualified CHNs who have not
even been posted to the communities although their services are needed badly. So, I don’t see government
bypassing these to roll out mhealth. [GHS official]

Ownership and use of mobile phones by the CHNs

The basic requirement for mhealth is, of course, phone ownership (or access). The survey results in
Ghana demonstrate that, while only about 16% of CHNs surveyed had access to a functional official
mobile phone for work-related purposes, almost all (99%) had a personal mobile phone, with most
of these personal phones being internet-based (91.7%). The overwhelming majority (97.6%) of
CHNs reported using their personal phone for healthcare delivery, and on a regular basis
(90.5%): Table 1.
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Opportunities for ‘informal’ mhealth among CHNs in Ghana

In-depth interviews and FDGs with CHNs enabled us to understand, in more detail, exactly how
CHNs were using personal mobile phones in their work, and with what (perceived) impacts.
The following excerpts illustrate the diversity of uses to which CHNs are putting their phones in
order to help with their work, including: getting an advice from a superior during an emergency,
sending reports, reminding clients on due dates for reviews, making advance arrangements for
community outreach services, and facilitating advance preparation for referral cases (these corro-
borate the findings of our earlier, smaller-scale study: Hampshire et al., 2017).

Somewhere in 2012 when I had just been posted to my compound, I had a poisoning case. It was a serious one
and we wanted to refer the client, but we didn’t have any means of transport. So, I had to call a doctor [the then
District Director of Heath Services] who gave me the guidelines as to what to do, and by God’s grace, I fol-
lowed it and it worked perfectly for me. And since then, that is how I have been treating similar cases. [Rural
FGD Participant, Central region]

Just recently we went for a training on a new vaccine. In fact, I couldn’t get clearly what the whole thing was
about, and for that matter, I was missing the treatment of some cases. So, I had to call the Disease Control
Officer in the district for clarification, which he did. So, had it not been the phone, I wouldn’t have been
able to deliver my services very well [Urban FGD Participant, Northern region].

We take the contact for our family planning (FP) clients so that we could contact them any time they are due
for any procedure. We have to do that because some of the clients even forget their scheduled dates for pro-
cedures, and they eventually get pregnant. So, in order to prevent these, we have been calling them [Rural FGD
Participant, Brong Ahafo region].

We have an informal [WhatsApp] platform called ‘The Labour Room’. This platform has been very helpful
because anytime you are referring a pregnant woman to a different facility, you only post the details of the
client on the platform for the receiving facility to prepare and wait for that person. So, you don’t have to
go with any letter or something like that. We have both regional and district ‘Labour Rooms’ [Rural FGD Par-
ticipant, Northern region].

Table 1. Access and use of mobile phones.

Access and use of mobile phones N=598

Access to official mobile phones
Mobile phone or tablet in working order 15.9
Mobile phone or tablet not in working order 2.0
Previous mobile phone or tablet 0.8
No mobile phone or tablet 81.3
Ownership of personal mobile phones
Personal mobile phone in working order 99.0
Personal mobile phone not in working order 0.7
Previous mobile phone 0.1
Never owned a personal mobile phone 0.1
Ownership of personal internet-enabled mobile phone
Yes 91.7
No 8.3
Use of personal mobile phones for work-related purposes
Yes 97.6
No 2.4
Frequency of use of personal mobile phones for work Cumulative Frequency
Every day/most days 90.5
At least once a week 99.2
At least once a month 99.9
None/Never 0.1

Source: Survey data (2019).
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These uses of informal mhealth were also recognised by health administrators and regulators.
For example, the CHAG official noted the potential of informal mhealth in improving healthcare
delivery:

Health workers cannot be everywhere in the country, so mobile phones can be used to enhance health ser-
vice delivery and data collection from health facilities. Analysis of data from some health facilities is some-
times a challenge or becomes a problem, so mobile phones could be used to facilitate our health data
collection process. Through the use of mobile phones [both formal and informal], clients can make
appointments and access health information. I believe all these will facilitate our quest for universal health
coverage. Indeed, the limited number of health staff makes the use of mobile phones to support healthcare
delivery very imperative. [CHAG official]

Similarly, an official of the Ghana Health Service (GHS) recognised the value of mobile phones for
reporting information to the district offices, thereby reducing the amount of time and resources
spent on health administration:

The Ghana Health Service has a reporting system called District Health Information Management System
(DHIMS); so I think that if the reporting forms are standardised and programmed, the CHNs could use
their personal mobile phones to capture and send the information to the relevant authorities. This could
reduce the amount of time spent on health administration. [GHS official]

Challenges of ‘informal’ mhealth in Ghana

While they were generally positive about the benefits of using personal mobile phones in their work,
CHNs and policy makers also drew attention to some potentially serious challenges: financial, prac-
tical, emotional and moral. These should be understood in the context of the particular nature of
their work, the geographical scope of their activities, and the fact that CHNs are among the least
paid in the health system in Ghana (Hampshire et al., 2017).

As the following quotes revealed, one set of challenges related to practical and financial aspects of
phone use and maintenance, including the cost of airtime and data, as well as irregular supply of
electricity, and drain on battery life (especially in rural areas where access to electricity is poor):

Yes, there are some challenges.… using your own credit for all of these activities is sometimes draining on
your income. And again, you will also have to send pictures and information…which requires
[internet] data. So, it’s a challenge for all of us since we don’t get refund for the airtime and the data that
we use during work activities. [IDI, official of CHNs Association of Ghana]

Sometimes I am supposed to use 10 Ghana Cedis of credit in a month but because I am using much credit for
work, I may use 20 or 30 Ghana Cedis and this increases the cost [Urban FGD Participant, Brong Ahafo
region]

The numerous calls also become a drain on battery power of our phones. So, you will realise that in most
cases our phones will be going off, and that too becomes a disadvantage to our work. This is because, when
the phone goes off, you are unable to deliver quality service [Peri-urban FGD Participant, Brong Ahafo
region].

Another major challenge to CHNs’ wellbeing is the after-hours calls, especially at night. Some
nurses reported regularly disrupted sleep or domestic quarrels due to phone calls at night:

It’s sometimes helpful and bad at the same time. After using your phone to call a client, they tend to call some-
times in the middle of the night when you are sleeping. Sometimes, after listening to the client, you realise that
whatever he/she wanted to say could have waited till the next morning [Urban FGD Participant, Northern
region].

My husband told me one morning that a man, who was my client, called my phone around 10pm while I was
asleep. In fact, we had to quarrel a bit about that [Peri-urban FGD Participant, Northern region].

In addition to the social, emotional and economic burdens on CHNs, using personal phones also
presents challenges of confidentiality and privacy as nurses may keep confidential health

8 S. MARIWAH ET AL.



information of patients/clients on their phones. This is particularly critical as it has been established
that phones are often ‘shared’ with family members and friends (LeFevre et al., 2017).

There is no confidentiality and privacy on your phone because… there is some information you may not need
but you are forced to leave on your phone for future reference.… Example is a report or a document [Urban
FGD Participant, Brong Ahafo region].

Finally, health-workers’ use of personal mobile phones for work raises issues of ‘trust’ and a separ-
ation between work and non-work calls, especially during working hours, as this GHS official noted.

I am sometimes pessimistic with the use of personal mobile phones by health workers. They will tell you that
they are using them for healthcare delivery support but in actual fact, some of them use it for private activities
at the expense of professional service delivery. I have personally observed this and it’s a worry. One day, I went
to a health facility as a ghost patient. I observed that some of the nurses at the facility were just using their
mobile phones while patients were being neglected. There was, however, one nurse who was very professional
and attended to the patients. I gave her a reward of 20.00 Ghana Cedis, and I nearly reprimanded the culprits.
This happened two years ago. [GHS official]

However, as the CHAG interviewee explained, sometimes this might be more to do with patients’
perceptions than a reality:

… , there is a challenge of ethical dilemma, where midwives will be using their phones to find solutions for
clients, but clients may see this as being neglected. [CHAG official]

Strategies to integrate informal mhealth in the health system of Ghana

As has been revealed, ‘informal mhealth’ presents both opportunities and challenges for achieving
universal health coverage. Government agencies, health administrators and regulators should ,
therefore, devise realistic strategies that will maximise the benefits while minimising the challenges.
In this regard, we present some strategies as proposed by the respondents of our study. Since almost
all the CHNs already have mobile phones, mostly internet-based, some of them proposed that, in
order to motivate them to use their phones for work related activities, the Ghana Health Service or
non-governmental organisation (NGOs) should support them with airtime and/or data:

Maybe 100 Ghana Cedis per month will be ok; 50 Ghana Cedis for voice call and 50 Ghana Cedis for [internet]
bundle for us to go to google to search for some information. [Urban FGD Participant, Brong Ahafo region]

Oh, as for the credit when we get it, it will really help but 20 Ghana Cedis per month won’t be enough because
… calling other networks is expensive and your credit moves very fast. So maybe about 50 or 40 Ghana Cedis
per month wouldn’t be bad and it can be through our account or mobile money (Rural FGD Participant,
Brong Ahafo region].

It [credit] should be on weekly basis. Every week we send a report to the District Health Directorate, so when
we send it and use 10 Ghana Cedis for bundle and 10 Ghana Cedis for call, I think that one will be ok [Rural
FGD Participant, Central region].

In an interview with some national stakeholders, they agree that some support should be provided
for health-workers to reduce the burden associated with personal phone expenditure for work-
related activities. However, a concern was raised about equity and ensuring that subsidised airtime/
data are used for work-related, rather than, personal activities:

Providing credit for the nurses will be a good idea but how do we regulate abuses, such as using the credit for
personal gains instead of work-related issues? [CHAG official]

We can encourage CHWs to use their mobile phones to support healthcare but I think the challenge we will
face is the provision of call credits [NYEA official].

While these are genuine concerns, monitoring the use of phone credit for work-related activities
may not be feasible or indeed necessary. We already know that CHNs spend their own money
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for work-related phone use; according to the survey, over two-third reported spending more than 5
Ghana Cedis per week on average (see Table 2). The key issue is surely to recognise this through
some form of compensation rather than to try to monitor use of work-related and personal credit.

Discussion

Our study is one of the most comprehensive studies to investigate the use of ‘informal’ mhealth
to improve healthcare delivery in Ghana. In this regard, our review of some selected mhealth
initiatives reveals that, like other developing countries, Ghana, through some NGOs, has
implemented a number of formal mhealth initiatives, with notable successes and challenges
for scalability and sustainability. However, we observed that formal mhealth remains character-
ised by Huang et al.’s (2017, p. 2) concept of ‘Pilotitis’ or what Whyte et al. (2013) referred to as
‘projectified landscapes of care’; that is, successfully delivering narrowly defined initiatives to
small populations but never scaling up. The negative effects of ‘projectification’ or ‘pilotitis’
are enormous. For example, when projects phase out, it is often wrongly assumed that govern-
ments will take over and build on the successes (Park, 2014), when in fact, poorly-resourced
Ministries of Health can instead become passive recipients of interventions whose successes can-
not effectively be scaled up. Park (2014) also calls attention to infrastructural challenges of ‘pro-
jectification’, whereby ownership and responsibility for maintenance becomes problematic.
Without a clear national roadmap, and sufficient resources in place, it is perhaps unrealistic
to expect donor-supported, time-limited initiatives to be sustained when external funding ceases,
let alone be scaled up.

Meanwhile, most of the stakeholders we interviewed reiterated the immense potential of mhealth
in bridging the healthcare in Ghana. However, funding and operational challenges prevented the
scaling up of the interventions. In addition, some officials are of the view that there are currently
more pressing healthcare challenges facing the national healthcare system, such as basic logistics
and fuel for monitoring, than implementing a nationwide mhealth programme. Although the
focus on ensuring that basic logistics for the work of CHNs is completely understandable, it
must be noted that some of the logistical challenges could potentially be ameliorated through the
use of mhealth (formal and/or informal), especially as our study has revealed that almost all the
selected CHNs are already using their own mobile phones to deliver healthcare. Examples include
getting advice from a superior during an emergency, sending reports, reminding clients on sched-
uled dates for reviews, making advance arrangements for community outreach services, and facil-
itating advance preparation for referral cases. As Mahmud et al. (2010) noted, mhealth can
significantly reduce face-to-face contact time and health-workers’ fuel costs, while Odendaal and
Lewin (2014) indicated that mhealth can improve efficiency through reducing unnecessary travel.
More specifically, a study in Ghana by Andreatta and her colleagues concluded that ‘Cell phones
provide a direct and individualized medium for integrating social groups and sustaining networks.
Their wide use could be practical for developing M-health networks, especially during emergency

Table 2. Expenditure and time spent on phone for work-related activities.

Amount per week Frequency Percent

Less than 5 GHS 193 32.3
GHS 5–10 346 58.0
More than GHS 10 58 9.7
Total 597 100.0
Minutes per day Frequency Percent
Less than 30 204 34.2
30–60 191 32.0
More than 60 202 33.8
Total 597 100.0

N/B: At the time of data collection, USD 1.00=GHS 5.00.
Source: Survey data (2019).
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situations, because they enable quick and direct access to others, regardless of physical location.’
(Andreatta et al., 2010, p. 149). In a similar study, Laar et al. (2019, p. 6) found that mhealth initiat-
ives in Ghana reduce distance and cost of accessing and utilizing healthcare services. This may sig-
nificantly improve access to and utilisation of healthcare services, particularly in resource-limited
settings. These initiatives may contribute to the achievement of the principles of universal health
coverage, because they help in providing healthcare to a set of population that may otherwise be
left behind.

More importantly, these reported uses of ‘informal mhealth’ tend to mirror the ‘formal’mhealth
interventions implemented in Africa and other parts of the world (Blaschke et al., 2009; Ekanoye
et al., 2017; Labrique et al., 2013; LeFevre et al., 2017; Lin et al., 2012; Mahmud et al., 2010; Odendaal
& Lewin, 2014; Zurovac et al., 2011; Zurovac et al., 2012), and presents a potentially cost-effective
means to support healthcare delivery in Ghana. This is particularly important because a study by
Peprah et al. (2020; 2019) found high willingness of the health professionals to adopt mhealth
initiatives in Ghana. Thus, when properly implemented and regulated, ‘informal’mhealth will con-
tribute to the achievement of universal health coverage by bridging the healthcare gap between the
rich and the poor as well as between rural and urban areas (Laar et al., 2019), thereby fulfilling the
important catch phrase of ‘leave no one behind’.

However, our study revealed some technical challenges that may hinder the realisation of full
benefits of the informal mhealth initiatives. Interestingly, these challenges have also been observed
by other studies that investigated the adoption of mhealth in other parts of the continent or else-
where. These include poor telecommunication network coverage (Hampshire et al., 2017 Laar et al.,
2019; LeFevre et al., 2017; Peprah et al., 2020;) and poor access to electricity to charge phones
(Hampshire et al., 2017; Huang et al., 2017; Laar et al., 2019). Therefore, governments and private
sector should combine effort to address these challenges in order to take advantage of the substan-
tial opportunities offered by mhealth in achieving universal health coverage.

In addition to the technical challenges indicated above, one other challenge with the use of per-
sonal mobile phone was the issue of trust relating to whether CHNs were using their phones for
work or for private business during official working hours. Of course, such challenges may arise
with any equipment used at the workplace, but the blurring of work/non-work boundaries is per-
haps particularly tricky and difficult to monitor with personal mobile phones. For example, it might
be difficult to monitor and ascertain whether CHNs are interacting on social media for their private
activities/benefits or they are seeking information to support healthcare delivery; in many cases, it
may be both at the same time.

Therefore, in order to integrate informal mhealth into the healthcare system of Ghana, our study
points to the provision of phone credits to CHNs as suggested by most of our respondents. We are
of the view that providing a phone credit allowance would be substantially cheaper than the stan-
dard mhealth package of providing mobile phones, as was recognised in a Grameen Foundation
evaluation report of the MOTECH initiative. At its launch, MOTECH provided more than 40
nurses with Nokia 1680 phones at a cost of about $40 per phone, in addition to the cost of airtime
and data for reporting (Grameen Foundation, 2011). When the project was evaluated, it was con-
cluded that ‘using nurses’ own phones would eliminate the upfront cost of hardware provision thus
making the project more accessible to and sustainable for government agencies in resource-limited set-
tings’ (Grameen Foundation, 2011, p. 16).

Another issue with the provision of mobile phones to CHNs (rather than supporting costs of
personal phone use) relates to policies on usage and risks of theft/loss. Evidence suggests that puni-
tive policies to regulate phone use may be counter-productive as nurses may not use it at all (Gram-
een Foundation, 2011); a view confirmed by the CHAG official:

The problem with institutional mobile phones is ownership and care… . If you over-regulate the facility
phones in terms of usage, people may not use it at all. So, while it is worth considering, it should be done
with caution. [CHAG official]
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Instead, a comprehensive policy or training for CHNs on the use of personal phones could be
more effective, as a GHS official suggested: ‘What I will recommend is a training for CHNs on respon-
sible use of mobile phones at workplaces’. In summary, provision of airtime and data to support
CHNs’ use of personal phones in their work could be a more sustainable and cost-effective strategy
than rolling out yet another high-cost ‘formal’ mhealth programme.

Conclusions

In conclusion, the potential for mhealth to help achieve Universal Health Coverage, especially in
LMICs, remains substantial, but that potential has not yet been realised at a large scale. So far,
there has been no nation-wide deployment of mhealth interventions, and most interventions to
date have stalled at the pilot stage.

By contrast, our research has demonstrated that community health nurses (CHNs) in Ghana,
through self-motivation and commitment, are already using their personal mobile phones in inno-
vative ways to facilitate healthcare delivery (‘informal’ mhealth’), and that they are doing this on a
large scale. However, while these efforts have the potential to contribute to the achievement of Uni-
versal Health Coverage, they are putting enormous economic, social and emotional burden on the
CHNs who are generally among the least-paid health workers in the country.

There is thus a strong argument for the Ministry of Health and the Ghana Health Service to
seriously explore potential strategies for integrating ‘informal’mhealth into formal healthcare delivery.
To achieve this, without CHNs being required to bear a disproportionate burden, serious consider-
ation needs to be given to the idea of supporting CHNswith airtime and data. Even having a dedicated
line of their pay cheque indicating a small communication allowance might go a long way to motivate
the nurses to continue using their own mobile phones while remaining committed to duty.

To help offset the costs of this, the Government of Ghana could liaise with telecommunication
companies to support this initiative as a corporate social responsibility. Similarly, development
partners and NGOs could also be brought on board with what could be a much more sustainable
and affordable way of achieving some of the benefits of mhealth at a national scale.

In summary, ‘informal mhealth’ may well be key to bridging healthcare gap in resource-poor
areas but, to capitalise on these, governments must recognise and support the efforts of health-
workers, especially those working at community level on relatively low salaries. To ensure that per-
sonal mobile phones are used ethically and professionally by heath-workers to help support effective
and sustainable healthcare delivery, we recommend that the GHS, through national stakeholder
consultations, should develop a comprehensive policy on incentives and the use of mobile phones
at the workplace. Although this study was conducted among CHNs, the policy recommendations
may be relevant to the use of informal mhealth by other categories of health workers in the country.
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