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A literature review

@ CrpssMark

Background: Most developing countries, including Uganda, have embraced the use of
e-Health and m-Health applications as a means to improve primary healthcare delivery and
public health for their populace. In Uganda, the growth in the information and communications
technology industry has benefited the rural communities and also created opportunities for
new innovations, and their application into healthcare has reported positive results, especially
in the areas of disease control and prevention through disease surveillance. However, most are
mere proof-of-concepts, only demonstrated in use within a small context and lack sustainability.
This study reviews the literature to understand e-Health’s current implementation status
within Uganda and documents the barriers and opportunities to sustainable e-Health
intervention programmes in Uganda.

Methods: A structured literature review of e-Health in Uganda was undertaken between May
and December 2015 and was complemented with hand searching and a document review of
grey literature in the form of policy documents and reports obtained online or from the
Ministry of Health’s Resource Centre.

Results: The searches identified a total of 293 resources of which 48 articles met the inclusion
criteria of being in English and describing e-Health implementation in Uganda. These were
included in the study and were examined in detail.

Conclusion: Uganda has trialled several e-Health and m-Health solutions to address healthcare
challenges. Most were donor funded, operated in silos and lacked sustainability. Various
barriers have been identified. Evidence has shown that e-Health implementations in Uganda
have lacked prior planning stages that the literature notes as essential, for example strategy
and need readiness assessment. Future research should address these shortcomings prior to

introduction of e-Health innovations.

Introduction

The World Health Organization (WHO) defines e-Health as the use of information and
communication technologies (ICTs) for health.! e-Health enables public health and primary
healthcare through activities such as disease surveillance, primary health data acquisition and
analysis, support of community health workers, teleconsultation, tele-education, research and
patient management. Managing a patient remotely using ICT is regarded as a more efficient
means of delivering healthcare than transporting a patient from or a medical specialist to rural or
remote locations.” Learning from the developed world, sub-Saharan African countries are
embracing e-Health as a means to improve accessibility to quality and equitable healthcare,
especially for poor and vulnerable communities.?* These solutions use a variety of technological
solutions, including online media, radio, fixed telephones, television and other devices for text
messaging, teleconferencing, videoconferencing and sharing through e-mail.>*” However, for
most developing countries, e-Health remains a proof-of-concept activity, with only modest value
demonstrated within small pilot projects.>*#

e-Health tools [mobile and fixed phones, voice over internet protocol, text and multimedia
messaging] encourage communication between healthcare providers and their clients, sharing of
information and knowledge among healthcare providers and establishing of better healthcare for
patients.” The use of the internet as a communication tool has also contributed to better disease
management.'! Patients with chronic conditions are able to access treatment plans and individual
medical records, consult with specialists at their convenience and access information on good
healthy nutrition. Telemedicine services can potentially remedy some of the healthcare challenges
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in developing countries, especially in Africa, where distance,
cost of equipment, time, limited human resources and lack of
e-Health strategy remain major barriers that contribute to the
poor quality of healthcare.>'*"3

While the potential of e-Health for sub-Saharan Africa is
great, its uptake has been poor. A number of factors have
been identified for this. These include: the excessive burden
of disease in Africa'; the shortage of health professionals; a
rapidly growing population which is outstripping the
production of health workers; the low median age of people
in sub-Saharan Africa of 19.5 years which, associated with
poverty, results in low tax bases; unstable power provision;
high telecommunication cost; lack of government will;
and civil unrest which frequently results in damage to
infrastructure. In contrast, opportunities exist as connectivity
infrastructure (both internet and cellular phone based) grows
and becomes cheaper, and widespread m-Health research in
Africa affords the chance to leapfrog older, more expensive
solutions. The literature on successful implementation of
e-Health in Africa is limited to individual pilot or small-scale
projects and is not generalisable.

Uganda is a landlocked country with a population of 41.2
million people, 85% of whom live in rural areas. The median
age is 15 years. There are only eight physicians per 100 000
people who work in a pluralistic health system with a
government-funded public sector, and private for profit and
not for profit sectors supplemented by traditional and
complementary medicine.

The public system is decentralised at district and sub-district
levels ranging from national referral hospitals (NRHs),
regional referral hospitals, general hospitals, health centres,
to village health teams. The referral systems from lower to
higher levels do not work well, due in part to poor transport
and communication systems and staff shortages, with 44% of
the established positions within the healthcare system vacant.
The majority of the population is reliant on nurses, aid
workers and traditional birth attendants for healthcare.’

The Government of Uganda recognises e-Health as an enabling
platform to improve healthcare delivery by allowing doctors
to consult and diagnose remotely, access patients” medical
information, provide district health information surveillance
data and in addition facilitate research studies.>® The national
data transmission backbone and e-Government infrastructure
project (NBI/EGI) connect Uganda to neighbouring countries
and links major towns, cities and government ministries and
departments, with 48 government departments and six
universities currently connected.

Internet penetration in Uganda is steadily growing — now
estimated at 31%.'° Cellular phone coverage provided by
private sector telecommunication companies has contributed
to connectivity for the district, rural and remote areas.
Improved internet bandwidth is seen as a major driver of
voice and data communications, required for e-Health services.
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Several studies conducted in developing countries, including
Uganda, have demonstrated an increasing application of
e-Health systems for healthcare delivery.”” The Government
of Uganda recognises e-Health as a tool to improve health
services delivery to its citizens but the country’s e-Health
implementation status is unknown, and barriers and
opportunities for sustainable e-Health implementation have
not been documented. This study reviews the literature to
understand the current status of e-Health implementation
within Uganda and documents the barriers and opportunities
to sustain e-Health intervention programmes in Uganda.
This will inform policy- and decision-makers about critical
areas of focus when designing and implementing sustainable
e-Health innovations to strengthen healthcare delivery.

Methods

A structured search of peer-reviewed literature on e-Health
in Uganda was undertaken between May and December
2015, and complemented with hand searching and a
document review of grey literature in the form of policy
documents and reports online or from the Ministry of
Health’s (MoH’s) Resource Centre.

The online databases, PubMed, Google Scholar, Scopus,
CINAHL (Cumulative Index to Nursing and Allied Health
Literature), Embase, EBSCO Health and Lilacs (Virtual Health
Library) weresearched. Published articles were complemented
with a desk review of unpublished documents: reports and
policies related to e-Health implementation in Uganda
obtained from the MoH library. In PubMed, the following
search string was used: ‘Uganda’ [Mesh] AND (‘Telemedicine’
[MeSH] OR ‘“telemedicine’ [Text word] OR ‘“telemedicine’ [All
fields] OR ‘e-Health” [All fields] OR ‘e-Health’ [Text word]
OR ‘cell phones” [Mesh] OR ‘Cell phones’ [All fields] OR
‘Electronic Medical Records’ [Mesh] OR “Electronic Medical
Records’ [All fields]). For Google Scholar, the search was
performed using four key phrases; e-Health in Uganda,
telemedicine in Uganda, electronic medical records (EMRs) in
Uganda and m-Health in Uganda (only the first 100 resources
from each of the four Google Scholar searches were reviewed).
These searches were supplemented by search of conference
proceedings from ISTAfrica and Med-e-Tel [all conference
years, in two thematic areas (e-Health and m-Health)], and
hand searching of unpublished documents, including reports
and policies obtained from the MoH Resource Centre. Titles
and abstracts were reviewed to determine inclusion or
exclusion. Inclusion criteria were broad: the document
reported on e-Health activities in Uganda, and was in English.

Results

The online searches identified 426 articles of which 146
articles were excluded as duplicates. In total, 293 unique
resources were identified and reviewed: 280 from the
database searches and 13 grey literature resources in the form
of policy documents, reports and web articles. Inclusion
criteria were not met by 245 articles and the remaining 48
articles were included in the study.
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These 48 articles were classified according to the themes
represented by the subject matter of the paper, thesis or
report. The thematic areas were: m-Health — 23, electronic
records systems — 8, telemedicine — 6, ICT - 6 and
government policy documents and reports — 5 (Table 1).
Most m-Health applications were proof-of-concept
activities piloted as part of non-government organisation
(NGO) projects and offered healthcare within particular
communities in Uganda.

Discussion

e-Health in Uganda started in the 1980s when an audio
satellite connection was established between Uganda and
Canada for postgraduate education support, to which was
added electroencephalogram (EEG) transmission.'® The next
phase was computerisation of the national databank at the
MoH using Microsoft Access (1997-2001) followed by Epilnfo
in 2002 for district health information analysis.®® In 2011, the
MoH adopted and rolled out the District Health Management
Information System (DHIS2) to the 112 districts of Uganda.®
This electronic system, which is widely used in Africa, aims
to strengthen routine health data reporting from the district
level to the national headquarters level (MoH), replacing the
existing paper-based system.

Uganda has a fast growing ICT industry, especially in mobile
technology. This has enabled innovations around m-Health
tools, for instance, the ICTAMPOWER project initiated by the
MoH, Uganda Communications Commission (UCC) and the
Ministry of ICT (MoICT) aimed at strengthening the flow of
information right from community to national levels of the
healthcare system. The first site to benefit was Mukono
Health Centre IV.%”” In 2011, students of Makerere University
developed ‘WinSenga’ — a foetal heart rate monitor using a
smart phone.®*® Another mobile application “Matibabu’ was
developed in 2012 to perform a non-invasive malaria test,
obviating the need to visit a laboratory technician at a health
facility to draw a blood sample.*”

An EMR system was implemented to improve access to
antiretroviral treatment at the Reach out Mbuya HIV/AIDs
clinic, which reduced missed appointments and improved
clinic efficiency.”” In a similar setting, an m-Health intervention
was introduced for community-based peer health workers
(PHWS) providing HIV/AIDs care at the Rakai Service Health
Program in rural Uganda. The PHWs were satisfied with the
system which was found to improve communication among
PHWs, patients and staff members. Text to Change, in
partnership with AIDS Information Centre and Celtel mobile
network, piloted an SMS mobile phone-based platform to
scale up HIV/AIDs awareness and encourage participants to
access HIV counselling and testing (HCT).*% The system
created awareness through disseminating preventive and
general health-related information to complement existing
campaigns on prevention of HIV transmission and voluntary
HCT.

The Uganda National Drug Authority developed an SMS-
based platform (U-reporting) that is used to generate the
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national procurement and supply management plan.”
Similarly, in December 2011, the MoH-Uganda launched and
successfully implemented mTrac (Mobile Tracking) as a
RapidSMS-based health management information tool
designed to strengthen health systems in Uganda using a
basic mobile phone. The goal was to speed up response time
and accountability while reporting on disease surveillance
and medicine tracking in all 5000 health facilities in Uganda,”
which to a great extent has been achieved. Mobile phones
have further been utilised to enhance access to health
information and cell phone-based surveys. The MoH
adopted and installed a knowledge management portal and
a digital library, then a computerised and integrated human
resource information system with several modules, a human
resources (HR) management system, a licensure tracking
system and a training and certification module.®

Uganda’s healthcare system has benefited from donor
funding. The Canadian International Development Research
Centre funded a telemedicine project based on the East
African Telemedicine Project of the 1980s, ‘HealthNet’. The
aim was to improve distance education among medical
students and to enable resource sharing at Mulago hospital
with other health workers in remote areas. In addition, a pilot
project strove to enhance data capture, storage, interpretation
and retrieval of patients” information among health workers
using a handheld computer (portable digital assistant).”

Ugandans seek healthcare through a range of telehealth or
m-Health-related means. This includes calling into the local
radio medical talk show to get medical advice from the
doctor, while those with internet access probably subscribe
to daily health tips via their mobile phones and e-mail
addresses. In addition, they also use the phone application
to diagnose their health conditions, search the internet for
health information, post queries for alternative opinions and
share experiences on health and illnesses on social networks.”?

In June 2014, the Government of Uganda commissioned a
new building complex for Masaka Referral Hospital that
will be fitted with telemedicine related equipment such as
televisions/monitors, internet connections, cameras and
many others, which will allow patients to link with medical
consultants at the NRH — Mulago, minimising physical daily
referrals. Similarly, the University of Virginia (USA) and
the Mbarara University of Science and Technology link by
videoconferencing for interactions in research, education and
clinical practices among students at both universities.”

Status of e-Health programmes in Uganda

The literature identified a spectrum of barriers and
opportunities relevant to Uganda. These are discussed below
according to the themes previously identified in Table 1.

According to Uganda’s 2013 national e-Health policy,” most
e-Health applications and products have been run in silos
and are not interoperable or compatible, preventing sharing
of information and services. Several technology innovations
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have remained as pilots for life as they are not interoperable
as a result of divergent platforms. As in other developing
countries, such e-Health initiatives are donor funded and
often remain a proof-of-concept wherein technology is
demonstrated within a limited context.>® The majority of
such initiatives tend to remain as small or medium-sized ICT
projects or have stalled or stagnated with the stoppage of
donor funding. This has been attributed to lack of local
ownership and accountability, support and funding.® Poor
coordination and communication, and a lack of proper
e-Health implementation frameworks, are also cited as major
challenges to sustainable e-Health programmes.®

Uganda’s National e-Health Policy also identifies the non-
existence of e-Health standards and systems as challenges.®
There are no national guidelines for secure management of
individuals’ electronic health information and services,
placing personal data at risk. This may eventually be a barrier
to adoption of e-Health and the realisation of its benefits such
as enhancement of health information sharing and effective
management of the health system. The Uganda Medical and
Dental Practitioners Council, with an oversight function for
legal and regulatory compliance, lacks competence in the
area of e-Health and has not provided ethical guidelines.”

e-Health innovations can reduce healthcare costs and enable
access to better quality healthcare, provided there is adequate
infrastructure. However, consistent power blackouts, loss of
internet connectivity and the presence of an unskilled health
workforce hinder its uptake.®* Despite the existing barriers,
sustainable e-Health programmes can be implemented in
Uganda. Similar to other African countries, Uganda has
implemented 3G and 4G broadband internet services to raise
internet penetration.!*”” However, the experience is that 3G
and 4G services are not available in most rural areas as the
people are too poor to make it economically viable.'®

Telehealth systems

In the 1980s, the first teleconferencing link established
between University of Nairobi, Makerere University and
their Canadian counterparts failed because of political
turbulence. Meanwhile, the programme provided for
personal physician collaboration where faculty from Uganda
and Kenya received training in particular fields, while those
from Canada served as visiting faculty at the different
universities.”® In addition, international and local partners
together with UNESCO funded a three-year telecentre project
at Uganda’s Nakaseke Multipurpose Community Telecentre
(MCT) to provide services such as printing, internet/emails
and telephone services. In addition, telemedicine services
were offered between Nakaseke hospital and Mulago
national referral hospital, aimed at improving quality of life
for the community. Similar to the internet-based telepathology
link between Uganda and Germany that was faced with
slow internet speed,”? the MCT project was constrained
by poor telecommunications infrastructure, persistent power
blackouts and an illiterate community."”

Page 6 of 10 . Review Article

http://www.phcfm.org . Open Access

Lack of knowledge and skills about telehealth, and the
absence of policy and guidelines for the use of telehealth at
hospitals, have been cited as major barriers to its adoption
in Uganda.?® Consequently, studies have recommended
designing a suitable and appropriate telemedicine framework
that would lead towards adoption of sustainable telemedicine
programmes in developing countries like Uganda.?»* The
Uganda—Austria Tele-Dermatology Web Consultation and
E-Learning Project was successfully implemented. However,
that project faced barriers such as consistent interruption
with the internet connections, lack of medical specialists
(notably dermatologists), limited support from the ICT
technical staff and most importantly resistance from the
local dermatologists because they looked at the process of
transmitting images as an extra workload.”

Information and communication technology
knowledgeable workforce

Human resources for e-Health comprise health workers,
ICT professionals and electronic content developers. These
health cadres have low levels of computer literacy and skills
to use ICT equipment and systems, especially those in rural
areas.” Integrating ICT within the current hospital setting
is seen as an extra burden to the nurses and doctors, an
added responsibility which draws them away from their
core duties. Further, in some health facilities where health
workers are computer literate, computers are not used for
routine official work. There is also a shortage of qualified ICT
personnel to manage and maintain technology equipment
and to support health workers to use such equipment and
systems, especially at lower health facilities.®

Countering this reality, ICT development has had a profound
impact on Uganda’s economy.?® Uganda’s Vision 2040 puts in
focus the need for developing ICT infrastructure in education
and other government structures to take advantage of the
ICT-enabled environment, and to prepare a future generation
of ICT-proficient citizens. The rapid development in ICT and
its use in many of the public sectors in Uganda present an
opportunity for collaboration and partnership for health
information access and dissemination, timely access to
healthcare delivery and to enhance the quality of teaching
and learning. However, in order for the health sector to tap
into the benefits of e-Health, organisations need to be
assessed for readiness and the right policies, strategies,
regulations and resources need to be in place. Such policies
and strategies might include the National e-Health Strategy,
Health Sector Strategic Investment Plan and Health Systems
Strategic Report.

m-Health

In addition, there is promise for m-Health interventions and
increased use of mobile phone technology in Uganda in both
rural and urban communities despite the poverty levels.**
The evolution of the cell phone into the multi-featured
smartphone makes them handy and sophisticated devices
to carry, and allows transfer of high resolution images.
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These features can facilitate health education, and store and
forward telemedicine and disease prevention initiatives.*

Uganda has adopted e-Health services such as m-Health
programmes to improve healthcare delivery.® However,
most of such innovations are proof-of-concept, donor funded
and lack sustainability and scalability plans.®® Mobile
phones are very flexible and cost-efficient devices for data
acquisition and storage. To that effect, a secure architecture
for handling personal health records on mobile phones was
proposed.” The assumption was that the cheaper bandwidth
would lead to high-speed internet to support technology-
enabled services. Health institutions, medical practitioners
and other citizens — regardless of geographical location —
would be able to link with and share or seek medical
expertise and knowledge. For instance, a doctor in one part
of the country could conduct a consultation in another
part of the country via video conferencing, while health
workers could acquire more knowledge and skills using
tele-education and teleconsultation.

Electronic medical record systems

Electronic medical records (EMRs) are used for storage,
management and retrieval of patients’ data.”® Shuaib et al.
specifically reported that developed countries are doing well
asfar as patients’ data are concerned, unlike their counterparts
indeveloping countries thatstill experience some challenges,”
particularly with ethical issues in accessing patients’ data.”””®
For instance in Kenya, despite the rollout of EMRs to
several sites, a project was hampered by limitations such
as inadequate infrastructure, system interoperability and
lack of skilled expertise.”” Similar challenges coupled with
inadequate funding and resistance from health workers were
encountered in Uganda during implementation of EMRs,
such as OpenMRS, mTrack and DHIS2.%47

Keys to sustainable e-Health programmes

Regardless of the presence of a strategy to guide
implementation, or an evidence based need, if the setting is
not ‘ready’ to use these innovations, they will not succeed.®
e-Health readiness assessment in relation to physical
infrastructure, technology equipment, user and managers’
skills, policies, regulations and guidelines should be
undertaken prior to implementing any e-Health system.®#
Three factors — all part of readiness — have been identified as
hindrances to adopting telemedicine in Uganda: lack of
knowledge and skills, lack of policy and resistance from
healthcare workers.?! There is need for evidence of the impact
of, and readiness for, e-Health systems before further
investment of resources in development and implementation
of such systems.” Failure of e-Health projects has been
attributed to poor initial planning and research design,
insufficient computing skills, lack of change management
and lack of technology readiness.* It has been recommended
that policy and healthcare managers undertake adequate
planning and make better use of their resources for successful
and sustainable e-Health projects.* There is no evidence in
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the literature of e-Health readiness assessment having been
conducted prior to implementation of any e-Health projects
in Uganda. Studies have shown how a few developing
countries (Ethiopia, South Africa and India)*'?%% are
successfully adopting e-Health systems.*#% Developing
countries like Uganda should learn from the experiences of
such countries to innovate and implement their own
sustainable e-Health programmes.

Opportunities exist to respond to many of the challenges
identified. Conventional guidance highlights the requirement
for a defensible (health needs based, evidence based and
prioritised) e-Health strategy that invokes e-Health only
when demonstrated to offer viable solutions.”’! Similarly, the
literature shows sustainability to be enhanced by following a
traditional process extending from needs and readiness
assessment, through piloting and change management, to
evaluation, although the rise of ‘spontaneous telemedicine’
offers an alternative route particularly for developing
countries.”” While response to clear need for a change is
emphasised as the stimulus for readiness to change, it must
be multilateral considering the perspective and needs of the
many stakeholders involved, including providers, patients,
payers, etc.” Introducing solutions that do not increase the
workload of providers or inconvenience for patients, and
consideration of transfer of skills are also necessary. Finally,
construction of an enabling legal and ethical policy
environment, and preparation of clear best practice guidelines
have also been identified as easing implementation.’!

Significance to primary health care

e-Health is among the building blocks upon which modern
health sectors are built. This involves combined use in the
health sector of ICTs for learning, research, data acquisition,
surveillance, storage and access to patient data and clinical
care even at a distance. In developing countries, e-Health
solutions have the potential to improve health through
enhancing capacity of the health workforce, especially where
traditional means are lacking. They may also improve access
to relevant information through eliminating constraints
like distance and time in accessing information and sharing
knowledge.

Conclusion

The literature shows a plethora of e-Health-related activities
within Uganda over many years. Uganda has trialled several
e-Health and m-Health solutions but most were donor
funded, operated in silos and lacked sustainability. Evidence
has shown that e-Health implementations in Uganda
have lacked prior planning stages of need and readiness
assessment, noted in the literature as essential. It is clear that
the healthcare system in Uganda has taken the initiative to
adopt e-Health programmes such as mobile applications
and health information systems. Several barriers have
been identified. Furthermore, several ICT infrastructural
enhancements geared towards reducing costs of internet
bandwidth will contribute to future implementation of
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more e-Health programmes, enabling teleconsultations,
tele-education and teleconferencing activities. However,
implementation must lead to sustained programmes. This
requires evidence based and defensible strategy, needs based
applications, a skilled and a knowledgeable workforce and a
‘ready’ setting. There is no evidence in the literature of a
holistic ‘e-Health Readiness Assessment” having taken place
in any of the existing projects prior to implementation.
Further research on the development and use of e-Health
readiness tools relevant to Uganda is required, and awareness
of the need to conduct e-Health readiness assessment during
the planning of e-Health programmes needs to be raised.

Acknowledgements

Research reported in this publication was supported by the
Fogarty International Center of the National Institutes of
Health under Award Number D43TW007004. The content
is solely the responsibility of the authors and does not
necessarily represent the official views of the National
Institutes of Health. The authors declare that they have no
competing interests in publishing the piece of work.

Competing interests

The authors declare that they have no financial or personal
relationships that may have inappropriately influenced them
in writing this article.

Authors’ contributions

VMK, MM. and R.ES. conceptualised the study and
participated in the literature review. VM.K. wrote the first
draft of the paper; M.M. and R.E.S. revised it. All authors
read through and approved the paper for final submission.

References

1. World Health Organization. eHealth [homepage on the Internet]. 2016 [cited 2016
Dec 9]. Available from: http://www.who.int/topics/ehealth/en

2. Litho PK. ICTs and health in Uganda: Benefits, challenges and contradictions
[homepage on the Internet]. 2010 [cited 2016 Dec 9]. Available from: http://www.
genderit.org/content/icts-and-health-uganda-benefits-challenges-and-
contradictions

3. Scott R, Mars M. Telehealth in the developing world: Current status and future
prospects. Smart Homecare Technol TeleHealth. 2015;3:25-37. https://doi.
0rg/10.2147/SHTT.S75184

4. Theobald S, Taegtmeyer M, Squire SB, et al. Towards building equitable health
systems in sub-Saharan Africa: Lessons from case studies on operational research.
Health Res Policy Syst. 2009;7:26. https://doi.org/10.1186/1478-4505-7-26

5. Omaswa C. Ministry of Health: Uganda National eHealth policy [homepage on the
Internet]. 2013 [cited 2016 Dec 9]. Available from: http://library.health.go.ug/
download/file/fid/580685

6. Hindermark F. eHealth at outpatient clinics in Uganda [homepage on the Internet].
Stockholm, Sweden; 2013 [cited 2016 Dec 9]. Available from: http://www.nada.
kth.se/utbildning/grukth/exjobb/rapportlistor/2013/rapporter13/hindemark_
filip_13026.pdf

7. Place J, Farret A, Del Favero S, Bruttomesso D, Renard E. Assessment of patient
perceptions about web telemonitoring applied to artificial pancreas use at home.
J Diabetes Sci Technol. 2014;8(2):225-229. https://doi.org/10.1177/1932296
814525540

8. Omaswa C. eHealth policy and elearning. First global forum on human resources
for health [homepage on the Internet]. [cited 2016 Dec 9]. Available from: http://
www.who.int/workforcealliance/forum/SBW_eHEALTH%20POLICY%20AND%20
eLEARNING.pdf?ua=1

9. Natrielli D, Enokibara M. The use of telemedicine with patients in clinical practice:
The view of medical psychology. Sao Paulo Med J. 2013;131(1):62-63. https://doi.
org/10.1590/51516-31802013000100011

Page 8 of 10 . Review Article

10.
11.
12.
13.
14.
15.

16.

17.

18.

19.
20.

21.
22.

23,

24,

25.

26.
27.

28.

29.

30.
31.

32.
33,

34,

http://www.phcfm.org . Open Access

Diamantidis CJ, Becker S. Health information technology (IT) to improve the care
of patients with chronic kidney disease (CKD). BMC Nephrol. 2014;15:7. https://
doi.org/10.1186/1471-2369-15-7

Piette JD, Lun KC, Moura L Jr, et al. Impacts of e-health on the outcomes of care in
low-and middle-income countries: Where do we go from here? Bull World Health
Organ. 2012;90(5):365-372. https://doi.org/10.2471/BLT.11.099069

Smith SE, Ludwig JT, Chinchilli VM, Mehta K, Stoute JA. Use of telemedicine to
diagnose tinea in Kenyan schoolchildren. Telemed J E Health. 2013;19(3):166—
168. https://doi.org/10.1089/tm;.2012.0085

Were MC, Emenyonu N, Achieng M, et al. Evaluating a scalable model for
implementing electronic health records in resource-limited settings. J Am Med
Inform Assoc. 2010;17(3):237-244. https://doi.org/10.1136/jamia.2009.002303

Mars M. Telemedicine and advances in urban and rural healthcare delivery in
Africa. Prog Cardiovasc Dis. 2013;56(3):326—335. https://doi.org/10.1016/j.pcad.
2013.10.006

Kivunike FN, Ekenberg L, Danielson M, Tusubira FF. Using a structured approach to
evaluate ICT4D: Healthcare delivery in Uganda. Electric J Inform Syst Dev Ctries.
2014;66:1-16.

Uganda internet penetration steadily growing [homepage on the Internet].
2015 [cited 2015 Sep 30]. Available from: http://www.internetworldstats.com/
statsl.htm#africa; http://news.ugo.co.ug/uganda-internet-penetration-steadily-
growing/

Blaya JA, Fraser HS, Holt B. eHealth technologies show promise in developing
countries. Health Aff (Millwood). 2010;29(2):244-251. https://doi.org/10.1377/
hlthaff.2009.0894

House M, Keough E, Hillman D, et al. Into Africa: The telemedicine links between
Canada, Kenya and Uganda. Can Med Assoc J. 1987;136(4):398-400.

Mayanja M. The Nakaseke multipurpose community telecentre in Uganda. In:
Telecentres: Case studies and key issues [homepage on the Internet]. Vancouver,
BC: Commonwealth of Learning, 2001 [cited 2016 Nov 19]; p. 107-108. Available
from: http://www.share4dev.info/kb/output_view.asp?outputID=2650

Kaddu S. Teledermatology web consultation and e-learning project Kampala-
Mbarara, Uganda and Graz, Austria [homepage on the Internet]. [cited 2016
Nov 9]. Available from: http://www.kef-research.at/fileadmin/media/stories/
downloads/Projektberichte/p134_endbericht_uganda.pdf

Isabalija S, Kituyi M, Rwashana A, Mbarika VW. Factors affecting adoption,
implementation and sustainability of telemedicine information systems in
Uganda. J Health Inform Dev Ctries. 2011;5(2):300-316.

Wamala D, Katamba A, Dworak O. Feasibility and diagnostic accuracy of internet-
based dynamic tele-pathology between Uganda and Germany. J Telemed Telecare.
2011;17(5):222-225. https://doi.org/10.1258/jtt.2010.100609

Kituyi GM, Rwashana AS, Mbarika WV, Isabalija SR. A framework for designing
sustainable telemedicine information systems in developing countries. J Syst
Inform Technol. 2012;14(3):200-219. https://doi.org/10.1108/13287261211
255329

Mandelli A, Giusti D. Using HMIS for monitoring and planning: The experience of
Uganda Catholic Medical Bureau. Health Pol Dev J. 2005;3(1): 68-76.

Were M, Shen C, Bwana M, et al. Creation and evaluation of EMR-based paper
clinical summaries to support HIV-care in Uganda, Africa. Int J Med Inform.
2010;79(2):90-96. https://doi.org/10.1016/j.ijmedinf.2009.11.006

Asiimwe C, Gelvin D, Lee E, et al. Use of an innovative, affordable, and open-
source short message service—based tool to monitor malaria in remote areas of
Uganda. Am J Trop Med Hyg. 2011; 85(1):26-33. https://doi.org/10.4269/ajtmh.
2011.10-0528

Alamo ST, Wagner GJ, Sunday P, et al. Electronic medical records and same day
patient tracing improves clinic efficiency and adherence to appointments in a
community based HIV/AIDS care program, in Uganda. AIDS Behav. 2012;16(2):368—
374. https://doi.org/10.1007/510461-011-9996-9

Gardstedt J, Julin N, Térnqvist J. A study of the preconditions for a sustainable
implementation of a digital health system in Uganda [homepage on the Internet].
2013 [cited 2016 Dec 9]. Available from: http://www.csc.kth.se/utbildning/
kandidatexjobb/medieteknik/2013/rapport/gardstedt_johan_OCH_julin_noa_
OCH_tornqvist_johannes_K13013.pdf

Ssembatya R. Designing an architecture for secure sharing of personal health
records — A case of developing countries. 2014 [cited 2016 Dec 9]. Available from:
https://open.uct.ac.za/bitstream/item/14066/thesis_sci_2014_ssembatya_r.
pdf?sequence=1

Chang LW, Kagaayi J, Nakigozi G, et al. Responding to the human resource crisis:
Peer health workers, mobile phones, and HIV care in Rakai, Uganda. AIDS Patient
Care STDS. 2008;22(3):173-174. https://doi.org/10.1089/apc.2007.0234

Salomonsson A. mHealth: Mobile phones in HIV prevention in Uganda [homepage
on the Internet]. 2010 [cited 2016 Dec 9]. Available from: http://www.uppsatser.
se/uppsats/cddébb4cbb/

Kunutsor S, Walley J, Katabira E, et al. Using mobile phones to improve clinic
attendance amongst an antiretroviral treatment cohort in rural Uganda: A cross-
sectional and prospective study. AIDS Behav. 2010;14(6):1347-1352. https://doi.
org/10.1007/s10461-010-9780-2

Hoefman B, Apunyu B. Using SMS for HIV/AIDS education and to expand the use
of HIV testing and counselling services at the AIDS Information Centre (AIC)
Uganda [homepage on the Internet]. 2009 [cited 2016 Dec 9]. Available from:
http://kau.diva-portal.org/smash/get/diva2:357565/FULLTEXTO1#page=43

Kirunda K. Using personal digital assistants to improve healthcare delivery in
Uganda [homepage on the Internet]. 2010 [cited 2016 Dec 9]. Available from:
https://dspace.mah.se/bitstream/handle/2043/11830/Kakaire%20MA%20
Thesis.pdf?sequence=1



http://www.phcfm.org
http://www.who.int/topics/ehealth/en
http://www.genderit.org/content/icts-and-health-uganda-benefits-challenges-and-contradictions
http://www.genderit.org/content/icts-and-health-uganda-benefits-challenges-and-contradictions
http://www.genderit.org/content/icts-and-health-uganda-benefits-challenges-and-contradictions
https://doi.org/10.2147/SHTT.S75184
https://doi.org/10.2147/SHTT.S75184
https://doi.org/10.1186/1478-4505-7-26
http://library.health.go.ug/download/file/fid/580685
http://library.health.go.ug/download/file/fid/580685
http://www.nada.kth.se/utbildning/grukth/exjobb/rapportlistor/2013/rapporter13/hindemark_filip_13026.pdf
http://www.nada.kth.se/utbildning/grukth/exjobb/rapportlistor/2013/rapporter13/hindemark_filip_13026.pdf
http://www.nada.kth.se/utbildning/grukth/exjobb/rapportlistor/2013/rapporter13/hindemark_filip_13026.pdf
https://doi.org/10.1177/1932296814525540
https://doi.org/10.1177/1932296814525540
http://www.who.int/workforcealliance/forum/SBW_eHEALTH%20POLICY%20AND%20eLEARNING.pdf?ua=1
http://www.who.int/workforcealliance/forum/SBW_eHEALTH%20POLICY%20AND%20eLEARNING.pdf?ua=1
http://www.who.int/workforcealliance/forum/SBW_eHEALTH%20POLICY%20AND%20eLEARNING.pdf?ua=1
https://doi.org/10.1590/S1516-31802013000100011
https://doi.org/10.1590/S1516-31802013000100011
https://doi.org/10.1186/1471-2369-15-7
https://doi.org/10.1186/1471-2369-15-7
https://doi.org/10.2471/BLT.11.099069
https://doi.org/10.1089/tmj.2012.0085
https://doi.org/10.1136/jamia.2009.002303
https://doi.org/10.1016/j.pcad.2013.10.006
https://doi.org/10.1016/j.pcad.2013.10.006
http://www.internetworldstats.com/stats1.htm#africa
http://www.internetworldstats.com/stats1.htm#africa
http://news.ugo.co.ug/uganda-internet-penetration-steadily-growing/
http://news.ugo.co.ug/uganda-internet-penetration-steadily-growing/
https://doi.org/10.1377/hlthaff.2009.0894
https://doi.org/10.1377/hlthaff.2009.0894
http://www.share4dev.info/kb/output_view.asp?outputID=2650
http://www.kef-research.at/fileadmin/media/stories/downloads/Projektberichte/p134_endbericht_uganda.pdf
http://www.kef-research.at/fileadmin/media/stories/downloads/Projektberichte/p134_endbericht_uganda.pdf
https://doi.org/10.1258/jtt.2010.100609
https://doi.org/10.1108/13287261211255329
https://doi.org/10.1108/13287261211255329
https://doi.org/10.1016/j.ijmedinf.2009.11.006
https://doi.org/10.4269/ajtmh.2011.10-0528
https://doi.org/10.4269/ajtmh.2011.10-0528
https://doi.org/10.1007/s10461-011-9996-9
http://www.csc.kth.se/utbildning/kandidatexjobb/medieteknik/2013/rapport/gardstedt_johan_OCH_julin_noa_OCH_tornqvist_johannes_K13013.pdf
http://www.csc.kth.se/utbildning/kandidatexjobb/medieteknik/2013/rapport/gardstedt_johan_OCH_julin_noa_OCH_tornqvist_johannes_K13013.pdf
http://www.csc.kth.se/utbildning/kandidatexjobb/medieteknik/2013/rapport/gardstedt_johan_OCH_julin_noa_OCH_tornqvist_johannes_K13013.pdf
https://open.uct.ac.za/bitstream/item/14066/thesis_sci_2014_ssembatya_r.pdf?sequence=1
https://open.uct.ac.za/bitstream/item/14066/thesis_sci_2014_ssembatya_r.pdf?sequence=1
https://doi.org/10.1089/apc.2007.0234
http://www.uppsatser.se/uppsats/cdd6bb4cbb/
http://www.uppsatser.se/uppsats/cdd6bb4cbb/
https://doi.org/10.1007/s10461-010-9780-2
https://doi.org/10.1007/s10461-010-9780-2
http://kau.diva-portal.org/smash/get/diva2:357565/FULLTEXT01#page=43
https://dspace.mah.se/bitstream/handle/2043/11830/Kakaire%20MA%20Thesis.pdf?sequence=1
https://dspace.mah.se/bitstream/handle/2043/11830/Kakaire%20MA%20Thesis.pdf?sequence=1

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Chang LW, Kagaayi J, Arem H, et al. Impact of a mHealth intervention for peer
health workers on AIDS care in rural Uganda: A mixed methods evaluation of a
cluster-randomized trial. AIDS Behav. 2011;15(8):1776—1784. https://doi.org/10.
1007/s10461-011-9995-x

Mitchell KJ, Bull S, Kiwanuka J, Ybarra ML. Cell phone usage among adolescents in
Uganda: Acceptability for relaying health information. Health Educ Res.
2011;26(5):770-781. https://doi.org/10.1093/her/cyr022

Chib A, Wilkin H, Ling LX, Hoefman B, Van Biejma H. You have an important
message! Evaluating the effectiveness of a text message HIV/AIDS campaign in
Northwest Uganda. J Health Commun. 2012;17(Suppl! 1):146-157. https://doi.
org/10.1080/10810730.2011.649104

Nchise AC, Boateng AR, Shu |, Mbarika V. Mobile phones in health care in Uganda:
The Applab study. Electric J Inform Syst Dev Ctries. 2012;52(2):1-15.

DeStigter K. mHealth and developing countries: A successful obstetric care model
in Uganda. Biomed Instrum Technol. 2012:46(S2):41-44. https://doi.org/10.2345/
0899-8205-46.52.41

Hudson J, Nguku S, Sleiman J, et al. Usability testing of a prototype phone
oximeter with healthcare providers in high-and low-medical resource
environments. Anaesthesia. 2012;67(9):957-967. https://doi.org/10.1111/j.
1365-2044.2012.07196.x

Siedner MJ, Haberer JE, Bwana MB, Ware NC, Bangsberg DR. High acceptability for
cell phone text messages to improve communication of laboratory results with
HIV-infected patients in rural Uganda: A cross-sectional survey study. BMC Med
Inform Decis Mak. 2012;12:56. https://doi.org/10.1186/1472-6947-12-56

Siedner MJ, Lankowski A, Musinga D, et al. Optimizing network connectivity for
mobile health technologies in sub-Saharan Africa. PLoS One. 2012;7(9):e45643.
https://doi.org/10.1371/journal.pone.0045643

Chang LW, Njie-Carr V, Kalenge S, Kelly JF, Bollinger RC, Alamo-Talisuna S.
Perceptions and acceptability of mHealth interventions for improving patient care
at a community-based HIV/AIDS clinic in Uganda: A mixed methods study. AIDS
Care. 2013;25(7);874-880. https://doi.org/10.1080/09540121.2013.774315

Chang LW, Kagaayi J, Nakigozi G, et al. Cost analyses of peer health worker and
mHealth support interventions for improving AIDS care in Rakai, Uganda. AIDS
Care. 2013;25(5):652-656. https://doi.org/10.1080/09540121.2012.722600

Chib A, Wilkin H, Hoefman B. Vulnerabilities in mHealth implementation: A
Ugandan HIV/AIDS SMS campaign. Glob Health Promot. 2013;20(1 Suppl):26-32.
https://doi.org/10.1177/1757975912462419

Mattsson M, Sabuni S. The role of mHealth in Uganda: A tool to reach development
[homepage on the Internet]. 2013 [cited 2016 Dec 9]. Available from: https://
www.diva-portal.org/smash/get/diva2:631486/FULLTEXTO1.pdf

De Lepper AM, Eijkemans MJ, Van Beijma H, Loggers JW, Tujin CJ, Oskam L.
Response patterns to interactive SMS health education quizzes at two sites in
Uganda: A cohort study. Trop Med Int Health. 2013;18(4):516-521. https://doi.
org/10.1111/tmi.12059

Liu T, Lin J. The role of mobile health technologies in improving community health
seeking practices in rural Uganda. Ann Glob Health. 2014;80(3):218. https://doi.
org/10.1016/j.aogh.2014.08.152

Roberts S, Birgisson N, Julia Chang D, Koopman C. A pilot study on mobile phones
as a means to access maternal health education in eastern rural Uganda. J
TelemedTelecare.2015;21(1):14—-17.https://doi.org/10.1177/1357633X14545433

Swahn M, Braunstein S, Kasirye R. Demographic and psychosocial correlates of
mobile phone ownership and usage among youth living in the slums of Kampala,
Uganda. West J Emerg Med. 2014;15(5);600-603. https://doi.org/10.5811/
westjem.2014.4.20879

Miiro E, Maiga G. A model of e-Health acceptance and usage in Uganda: The
perspective of online social networks. International Conference on e-Infrastructure
and e-Services for Developing Countries, e-Infrastructure and e-Services for
Developing Countries, Lecture Notes of the Institute for Computer Sciences,
Social Informatics and Telecommunications Engineering; 2014 Nov 24-25;Volume
7. Kampala, Uganda: Springer; 2015. p. 115-126.

Tumusiime D, Agaba G, Kyomuhangi T, Finch J, Kabakyenga J, MaclLeod S.
Introduction of mobile phones for use by volunteer community health workers in
support of integrated community case management in Bushenyi District, Uganda:
Development and implementation process. BMC Health Serv Res.
2014;14(Suppl):S2. https://doi.org/10.1186/1472-6963-14-51-S2

Omona W, lkoja-Odongo R. Application of information and communication
technology (ICT) in health information access and dissemination in Uganda.
J Librariansh Inform Sci. 2006;38(1):45-55. https://doi.org/10.1177/0961000
606060959

Chang L, Mwanika A, Kaye D, et al. Information and communication technology
and community-based health sciences training in Uganda: Perceptions
and experiences of educators and students. Inform Health Social Care. 2012;
37(1):1-2. https://doi.org/10.3109/17538157.2010.542530

Isabalija S, Mbarika V, Kituyi G. A framework for sustainable implementation of
e-medicine in transitioning countries. Int J Telemed Appl. 2013;2013:615617.
https://doi.org/10.1155/2013/615617

Kasusse M, Rosette M, Burke E, et al. Understanding ICT behaviors among health
workers in sub-Saharan Africa: A cross-sectional study for laboratory persons in
Uganda. IJSSH. 2014;8(2):258-261.

Kivunike F. A Structured approach for evaluating ICT contributions to development
[homepage on the Internet]. 2015 [cited 2016 Dec 9]. Available from: http://
su.diva-portal.org/smash/record.jsf?pid=diva2%3A783559&dswid=7723

Ministry of Health-Uganda. National Health Policy: Reducing poverty
through promoting people’s health [homepage on the Internet]. 2009 [cited 2016
Dec 9]. Available from: http://library.health.go.ug/publications/leadership-and-
governance-governance/policy-documents/national-health-policy-reducing

Page 9 of 10 . Review Article

59.

60.
61.

62.
63.
64.
65.

66.

67.

68.

69.

70.
71.
72.
73.

74.

75.
76.
77.
78.

79.

80.

81.
82.

83.

http://www.phcfm.org . Open Access

Ministry of Health-Uganda. Health sector strategic plan Il 2010/11-2014/15
[homepage on the Internet]. 2009 [cited 2016 Dec 9]. Available from: www.
health.go.ug/docs/HSSP_IIl_2010.pdf

Ministry of Health-Uganda. The second national health policy: Promoting people’s
health to enhance social-economic development [homepage on the Internet].
2010 July [cited 2016 Dec 9]. Available from: http://apps.who.int/medicinedocs/
en/d/Js18426en/

Ministry of Health-Uganda. Human resource information system (HRIS)
strengthening plan 2010/11-2014/15 [homepage on the Internet]. 2011 [cited
2016 Dec 9]. Available from: https://www.ihris.org/toolkit-new/wp-content/
uploads/2014/05/Deliverablela.pdf

Ministry of Health-Uganda. Uganda Health System Assessment 2011 [homepage
on the Internet]. 2012 [cited 2016 Dec 9]. Available from: http://pdf.usaid.gov/
pdf_docs/pnadz297.pdf

Kintu P, Nanyunja M, Nzabanita A, Magoola R. Development of HMIS in poor
countries. Uganda as a case study. Health Policy Dev J. 2005;3(1):46-53.

Kiberu V, Matovu J, Makumbi F, Kyozira C, Mukooyo E, Wanyenze RK. Strengthening
district-based health reporting through the district health management
information software system: The Ugandan experience. BMC Med Inform Decis
Mak. 2014;14:40. https://doi.org/10.1186/1472-6947-14-40

Kizza JM. Africa’s indigenous technologies making footprint on the world stage. Int
J Comput ICT Res [serial online]. 2013 [cited 2016 Dec 9];7(1):6—11. Avaialable
from: http://www.ijcir.org/volume7-issuel/articlel.pdf

Center for Health Human Rights and Development. How the mobile network is
being used to breach new frontiers in Uganda’s health sector [homepage on
the Internet]. 2013 [cited 2016 Dec 9]. Available from: http://www.cehurd.
org/2013/12/how-the-mobile-network-is-being-used-to-breach-new-frontiers-
in-ugandas-health-sector/

PC Tech Magazine. Matibabu, malaria diagnosis app wins funding from Museveni
at Mozilla Festival East Africa [homepage on the Internet]. [cited 2016 Dec 9].
Available from: http://pctechmag.com/2015/07/matibabu-malaria-diagnosis-
app-wins-funding-from-museveni-at-mozilla-festival-east-africa/

Leach-Lemens C, Blaya JA, Fraser HS, et al. Using mobile phones in HIV care and
prevention. Adv Disadv Surv. 2008;5:108.

Essential medicines and health products information portal World Health
Organization resource. Client satisfaction with services in Uganda’s Public Health
Facilities: A study by the medicines transparency alliance (MeTA), Uganda
[homepage on the Internet]. 2014 [cited 2016 Dec 9]. Available from: http://apps.
who.int/medicinedocs/en/d/Js21905en/

Tierney WM, Achieng M, Baker E, et al. Experience implementing electronic
health records in three East African countries. Stud Health Technol Inform.
2010;160(1):371-375.

At the crossroads ICT policymaking in East Africa [homepage on the Internet]. East
African Education Publishers, IDRC; 2005 [cited 2016 Dec 9]. Available from:
https://www.idrc.ca/en/book/crossroads-ict-policymaking-east-africa

The Medical Conciege Group (TMCG). First ever 24/7 Health Call Centre launched
in Uganda [homepage on the Internet]. 2013 [cited 2016 Dec 9]. Available from:
http://wougnet.org/2013/08/first-ever-247-health-call-centre-launched-in-uganda/

Emorut F. Women of Uganda Network [homepage on the Internet]. 2013 [cited
2016 Dec 9]. Available from: http://www.newvision.co.ug/new_vision/news/
1341589/govt-earmarks-sh10b-masaka-hospital

Jennings B, Baily M, Bottrell M, Lynn J. Health care quality improvement: Ethical
and regulatory issues [homepage on the Internet]. New York: Hastings Centre;
2007 [cited 2016 Dec 9]. Available from: http://www.thehastingscenter.org/
publications-resources/books-by-hastings-scholars/health-care-quality-
improvement-ethical-and-regulatory-issues/

BuddeComm. 2014 Africa-mobile broadband market [homepage on the Internet].
2014 [cited 2017 Aug 27]. Available from: http://www.budde.com.au/research/
africa-mobile-broadband-market.html|?r=51#sthash.ona7hGBB.dpuf

Shuaib W, Suarez JM, Romero JD, et al. Transforming patient care by introducing
an electronic medical records initiative in a developing country. Health Inform J.
2016;22(4):975-983. https://doi.org/10.1177/1460458215589204

Ozair F, Jamshed N, Sharma A, Aggarwal P. Ethical issues in electronic health
records. A general overview. Perspect Clin Res. 2015;6(2):73-76. https://doi.
org/10.4103/2229-3485.153997

Keny A, Wanyee S, Kwaro D, Mulwa E, Were MC. Developing a national-level
concept dictionary for EHR implementations in Kenya. Stud Health Technol
Inform. 2015;216:780-784.

Hughes RG. Tools and strategies for quality improvement and patient safety. In:
Patient safety and quality: An evidence-based handbook for nurses [homepage on
the Internet]. Rockville, MD: Agency for Healthcare Research and Human Service;
2008 [cited 2016 Dec 9]. Available from: https://archive.ahrg.gov/professionals/
clinicians-providers/resources/nursing/resources/nurseshdbk/nurseshdbk.pdf

Khoja S, Scott R, Gilani S. eHealth readiness assessment: Promoting ‘hope’ in the
healthcare institutions of Pakistan. World Hosp Health Serv. 2008;44(1):36—-38.

Li J, Seale H, Ray P, et al. e-Health preparedness assessment in the context of an
influenza pandemic: A qualitative study in China. BMJ Open. 2013;3:€002293.
https://doi.org/10.1136/bmjopen-2012-002293

Ajami S, Ketabi SS, Isfahani S, Heidari A. Readiness assessment of electronic health
records implementation. Acta Inform Med. 2011;19(4):224-227. https://doi.
org/10.5455/aim.2011.19.224-227

Luna D, Almerares A, Mayan JC, Gonzélez Bernaldo de Quirds F, Otero C. Health
informatics in developing countries: Going beyond pilot practices to sustainable
implementations. Healthc Inform Res. 2014;20(1):3-10. https://doi.org/10.4258/
hir.2014.20.1.3



http://www.phcfm.org
https://doi.org/10.1007/s10461-011-9995-x
https://doi.org/10.1007/s10461-011-9995-x
https://doi.org/10.1093/her/cyr022
https://doi.org/10.1080/10810730.2011.649104
https://doi.org/10.1080/10810730.2011.649104
https://doi.org/10.2345/0899-8205-46.s2.41
https://doi.org/10.2345/0899-8205-46.s2.41
https://doi.org/10.1111/j.1365-2044.2012.07196.x
https://doi.org/10.1111/j.1365-2044.2012.07196.x
https://doi.org/10.1186/1472-6947-12-56
https://doi.org/10.1371/journal.pone.0045643
https://doi.org/10.1080/09540121.2013.774315
https://doi.org/10.1080/09540121.2012.722600
https://doi.org/10.1177/1757975912462419
https://www.diva-portal.org/smash/get/diva2:631486/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:631486/FULLTEXT01.pdf
https://doi.org/10.1111/tmi.12059
https://doi.org/10.1111/tmi.12059
https://doi.org/10.1016/j.aogh.2014.08.152
https://doi.org/10.1016/j.aogh.2014.08.152
https://doi.org/10.1177/1357633X14545433
https://doi.org/10.5811/westjem.2014.4.20879
https://doi.org/10.5811/westjem.2014.4.20879
https://doi.org/10.1186/1472-6963-14-S1-S2
https://doi.org/10.1177/0961000606060959
https://doi.org/10.1177/0961000606060959
https://doi.org/10.3109/17538157.2010.542530
https://doi.org/10.1155/2013/615617
http://su.diva-portal.org/smash/record.jsf?pid=diva2%3A783559&dswid=7723
http://su.diva-portal.org/smash/record.jsf?pid=diva2%3A783559&dswid=7723
http://library.health.go.ug/publications/leadership-and-governance-governance/policy-documents/national-health-policy-reducing
http://library.health.go.ug/publications/leadership-and-governance-governance/policy-documents/national-health-policy-reducing
www.health.go.ug/docs/HSSP_III_2010.pdf
www.health.go.ug/docs/HSSP_III_2010.pdf
http://apps.who.int/medicinedocs/en/d/Js18426en/
http://apps.who.int/medicinedocs/en/d/Js18426en/
https://www.ihris.org/toolkit-new/wp-content/uploads/2014/05/Deliverable1a.pdf
https://www.ihris.org/toolkit-new/wp-content/uploads/2014/05/Deliverable1a.pdf
http://pdf.usaid.gov/pdf_docs/pnadz297.pdf
http://pdf.usaid.gov/pdf_docs/pnadz297.pdf
https://doi.org/10.1186/1472-6947-14-40
http://www.ijcir.org/volume7-issue1/article1.pdf
http://www.cehurd.org/2013/12/how-the-mobile-network-is-being-used-to-breach-new-frontiers-in-ugandas-health-sector/
http://www.cehurd.org/2013/12/how-the-mobile-network-is-being-used-to-breach-new-frontiers-in-ugandas-health-sector/
http://www.cehurd.org/2013/12/how-the-mobile-network-is-being-used-to-breach-new-frontiers-in-ugandas-health-sector/
http://pctechmag.com/2015/07/matibabu-malaria-diagnosis-app-wins-funding-from-museveni-at-mozilla-festival-east-africa/
http://pctechmag.com/2015/07/matibabu-malaria-diagnosis-app-wins-funding-from-museveni-at-mozilla-festival-east-africa/
http://apps.who.int/medicinedocs/en/d/Js21905en/
http://apps.who.int/medicinedocs/en/d/Js21905en/
https://www.idrc.ca/en/book/crossroads-ict-policymaking-east-africa
http://wougnet.org/2013/08/first-ever-247-health-call-centre-launched-in-uganda/
http://www.newvision.co.ug/new_vision/news/1341589/govt-earmarks-sh10b-masaka-hospital
http://www.newvision.co.ug/new_vision/news/1341589/govt-earmarks-sh10b-masaka-hospital
http://www.thehastingscenter.org/publications-resources/books-by-hastings-scholars/health-care-quality-improvement-ethical-and-regulatory-issues/
http://www.thehastingscenter.org/publications-resources/books-by-hastings-scholars/health-care-quality-improvement-ethical-and-regulatory-issues/
http://www.thehastingscenter.org/publications-resources/books-by-hastings-scholars/health-care-quality-improvement-ethical-and-regulatory-issues/
http://www.budde.com.au/research/africa-mobile-broadband-market.html?r=51#sthash.ona7hGBB.dpuf
http://www.budde.com.au/research/africa-mobile-broadband-market.html?r=51#sthash.ona7hGBB.dpuf
https://doi.org/10.1177/1460458215589204
https://doi.org/10.4103/2229-3485.153997
https://doi.org/10.4103/2229-3485.153997
https://archive.ahrq.gov/professionals/clinicians-providers/resources/nursing/resources/nurseshdbk/nurseshdbk.pdf
https://archive.ahrq.gov/professionals/clinicians-providers/resources/nursing/resources/nurseshdbk/nurseshdbk.pdf
https://doi.org/10.1136/bmjopen-2012-002293
https://doi.org/10.5455/aim.2011.19.224-227
https://doi.org/10.5455/aim.2011.19.224-227
https://doi.org/10.4258/hir.2014.20.1.3
https://doi.org/10.4258/hir.2014.20.1.3

84,

85.

86.

87.

Amble R, Comparini A, Kumar KR, Dahlgren R, Lurie YM. Delivering low bandwidth
telemedicine services over hybrid networks in developing countries. Conf
Proc IEEE Eng Med Biol Soc. 2004;2:5375. https://doi.org/10.1109/iembs.2004.
1404500

Sharma SB. Telenursing — A potential resource in the eHealth agenda of India. J Int
Soc Telemed eHealth. 2014;2(1):19-28.

DeGaspari J. Building a telemedicine framework. UPMC to consolidate
telemedicine offerings on common platform [homepage on the Internet]. 2011
[cited 2016 Dec 9]. Available from: www.healthcare-informatics.com/blogs/
jdegaspari/building-telemedicine-framework

Harrell KM, Wilkins SS, Connor MK, Chodosh J. Telemedicine and the evaluation
of cognitive impairment. The additive value of neuropsychological assessment.
J Am Med Dir Assoc. 2014;15(8):600-606. https://doi.org/10.1016/j.jamda.2014.
04.015

Page 10 of 10 . Review Article

88.
89.

90.

91.

92.

Kahn JM, Hill NS, Lilly CM, et al. The research agenda in ICU Telemedicine:
A statement from the critical care societies collaborative. Chest. 2011;140(1):
230-238. https://doi.org/10.1378/chest.11-0610

Scott R, Mars M. Principles and framework for eHealth strategy development.
J Med Internet Res. 2013;15(7):e155. https://doi.org/10.2196/jmir.2250

World Health Organization and International Telecommunication Union. National
eHealth Strategy toolkit overview 2012 [homepage on the Internet]. Geneva:
WHO; 2012 [cited 2016 Dec 9]. Available from: http://www.itu.int/pub/D-STR-E_
HEALTH.05-2012

Mars M, Scott R. Being spontaneous — The future of telehealth implementation?
Accepted for publication in Telemed J eHealth.

Okui O, Ayebare E, Chalo R, et al. Building partnerships towards strengthening
Makerere University College of Health Sciences: A stakeholder and sustainability
analysis. BMC Int Health Hum Rights. 2011;11(Suppl 1):S14. https://doi.org/10.
1186/1472-698%-11-S1-S14

http://www.phcfm.org . Open Access



http://www.phcfm.org
https://doi.org/10.1109/iembs.2004.1404500
https://doi.org/10.1109/iembs.2004.1404500
www.healthcare-informatics.com/blogs/jdegaspari/building-telemedicine-framework
www.healthcare-informatics.com/blogs/jdegaspari/building-telemedicine-framework
https://doi.org/10.1016/j.jamda.2014.04.015
https://doi.org/10.1016/j.jamda.2014.04.015
https://doi.org/10.1378/chest.11-0610
https://doi.org/10.2196/jmir.2250
http://www.itu.int/pub/D-STR-E_HEALTH.05-2012
http://www.itu.int/pub/D-STR-E_HEALTH.05-2012
https://doi.org/10.1186/1472-698X-11-S1-S14
https://doi.org/10.1186/1472-698X-11-S1-S14

	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_35
	_ENREF_36
	_ENREF_39
	_ENREF_41
	_ENREF_43
	_ENREF_45
	_ENREF_47
	_ENREF_48
	_ENREF_49
	_ENREF_50
	_ENREF_51
	_ENREF_52
	_ENREF_53
	_ENREF_54
	_ENREF_55
	_ENREF_56
	_ENREF_57
	_ENREF_58
	_ENREF_59
	_ENREF_60
	_ENREF_61
	_ENREF_62
	_ENREF_63
	_ENREF_64
	_ENREF_65
	_ENREF_66
	_ENREF_67
	_ENREF_69
	_ENREF_70
	_ENREF_71
	_ENREF_72
	_ENREF_73
	_ENREF_74
	_ENREF_75
	_ENREF_76
	_ENREF_80
	_ENREF_81
	_ENREF_82
	_ENREF_83
	_ENREF_84
	_ENREF_85
	_ENREF_86
	_ENREF_87
	_ENREF_88
	_ENREF_89
	_ENREF_90
	_ENREF_91
	_ENREF_92
	_ENREF_93
	_ENREF_94
	_ENREF_95
	_ENREF_96

