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ORIGINAL ARTICLE/REMOTE CONSULTATION
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Summary  In  developing  countries,  telemedicine  and  mobile  health  tools  promise  to  enhance
access  to  highquality  healthcare,  to  support  communication  of  medical  information  and  to
assist  pharmacovigilance  processes.  In  this  article,  we  provide  some  arguments  on  the  potential
of  telemedicine  and  mobile  health  (mHealth)  applications  to  improve  the  delivery  of  health
care  in  rural  African  regions.  Specifically,  the  development  of  mobile  telemedicine  could  help
to  lay  the  foundations  of  a  healthcare  approach  integrating  modern  medical  knowledge  with
ancient  medical  practices  on  the  African  continent.  Access  to  information  and  communication
technology  (ICT),  technical  devices  or  portable  media  in  developing  countries  is  increasingly
widespread.  This  can  foster  a complementary  approach  to  healthcare,  namely  in  African  home
based  care  (AHC),  in  which  the  practice  of  conventional  medicine  takes  place  in  an  environment
where  belief  in  traditional  medicine  is  strong.  In  the  AHC,  there  are  community  volunteers  who
provide  primary  care  and  link  patients  with  qualified  medical  personnel  working  in  the  nearest
clinics  and  hospitals.  These  volunteers  have  contextual  knowledge  that  is  at  the  frontier  of
modern  and  traditional  medicine,  strongly  influencing  their  practical  approach  to healthcare.
The  article  proposes  an  interesting  holistic  look  at  potential  applications  of  telemedicine  in
this  context  and  examines  in  particular  therapeutic  and  preventive  education  of  toxicological
aspects  of  medicinal  plants  and  communication  about  the  potential  side  effects  of  these  plants.
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Résumé  Les  outils  de  la  télémédecine  et  de  la  santé  mobile  offrent  de  grandes  promesses  pour
ce  qui  est  d’élargir  l’accès  à  une  santé  de  qualité,  de  soutenir  la  communication  de  l’information
médicale  et  d’assister  les  processus  de  pharmacovigilance,  dans  les  pays  en  voie  de  développe
ment.  Dans  cet  article,  nous  fournissons  des  arguments  sur  le potentiel  d’applications  de  la
télémédecine  et  de  la  santé  mobile  (mHealth)  pour  l’amélioration  de  la  prestation  des  soins
de  santé  en  milieu  rural  en  Afrique.  Particulièrement,  les  développements  des  moyens  mobiles
de  la  télémédecine  pourraient  permettre  de  jeter  les  fondements  d’une  approche  de  la  santé
intégrant  les  connaissances  médicales  modernes  avec  les  pratiques  médicales  ancestrales  sur
le  continent  africain.  L’accès  aux  technologies  de  l’information  et de  la  communication  (TIC)
dans  les  pays  en  développement  est  de  plus  en  plus  répandu  ;  notamment  via  l’utilisation  de
dispositifs  techniques  ou  multimédias  portables.  Ceci  peut  favoriser  une  approche  complémen
taire  de  soins,  en  l’occurrence  dans  les  maisons  de  santé  communautaires  (MSC),  dans  lesquels
la  pratique  de  la  médecine  conventionnelle  se  déroule  dans  un  environnement  où  la  croyance
à  la  médecine  traditionnelle  est  forte.  Dans  les  MSC,  on  trouve  notamment  des  volontaires
communautaires  qui  offrent  des  premiers  soins  et  font  le lien  entre  les  patients  et  le personnel
médical  qualifié  exerçant  dans  les  cliniques  et  les  hôpitaux  rapprochés.  Ces  volontaires  ont  des
connaissances  qui  sont  à  la  frontière  de  la  médecine  moderne  et de  la  médecine  traditionnelle
qui  a  une  forte  influence  dans  leur  approche  pratique  des  soins  de  santé.  L’article  propose
un  regard  holistique  intéressant  sur  des  applications  potentielles  de  la  télémédecine  dans  ce
contexte  et  examine  particulièrement  l’éducation  thérapeutique  et  préventive  avec  l’aspect
toxicologique  des  plantes  médicinales  et  la  communication  sur  les  potentiels  effets  secondaires
de  ces  plantes.

       

Introduction

A  recent  study  explains  the  prominence  of  environmental
resources for  health  service  delivery  in  general  [1].  The  scale
of medicinal  plant  use can be related  to  the advantages
inherent in the  practice  of  outcomecontingent  contracts
by African  herbal  healers  [2].  Medicinal  plant  research
has sometimes  revealed  certain  fundamental  properties
(antimicrobial, antiinflammatory,  antioxidant,  anticancer,
and antidiabetic  activities)  that  have led  to  some  progress
in medical  research  and  development  [3].  We  can  cite
the following  examples:  the  use of  phytosterols  and  phy
tostanols (for  diminishing  low  density lipoprotein  and  total
cholesterol), black cohosh  (for  relieving  menopausal  symp
toms) and  phytoestrogen  extracts  (e.g. isoflavones,  lignans
and coumestans  in  reducing  plasma  lipid  levels  and  bone
loss) [4];  the  medical  use  of  African  potato  (Hypoxis  heme

rocallidea or  Hypoxis  rooperi)  for a wide  variety  of  diseases
(e.g. intestinal  parasites,  cough,  heart  weakness  and  child
hood convulsions)  and  biomedical  evidence  has  revealed
that hypoxis  extracts  (e.g. glucosides,  sterols  and  sterolins
tested in several  in  vitro  and  in vivo models  as  well as  in
a couple  of clinical  trials)  possess  certain  pharmacologi
cal properties  (antimicrobial,  antiviral,  antiinflammatory,
antidiabetic, antioxidant,  anticancer,  cardiovascular  and
anticonvulsant) [5].  However,  there is a lack  of  sound  stud
ies on  the  comprehensive  toxicity  of  the  most  used  herbal
products in African  traditional  medicine.  It  is  therefore
imperative to  improve  the  means  for informing  people about
toxicology aspects  and  adverse  drug reactions  of different
medicinal plants  used  in traditional  healthcare  systems  [6].

The  challenges  presented  by  the low  number  of
health professionals  and  unequal  distribution  of medical

infrastructures,  within the  context of  rapid  population
growth, as  well  as  existing  budgetary  constraints  drive the
need for new patientmanagement  models  and  health  care
organizations across  developing  countries.

These  new  organizations  can  encourage  cooperation  and
remove barriers  between  programs  conducted  within  con
ventional medical  frameworks  and  traditional  medicine
settings and  nurture  local  competencies,  a source  of sus
tainable development.  This  would  provide  opportunities  to
extend knowledge,  taking  into account the  expectations
of patients  more  involved  in their  healthcare.  We  live in
a pervasive  (or ubiquitous)  environment  where widespread
computing allows  smart  devices  to  recognize  and  auto
matically locate  each  other.  This  major breakthrough  has
been  achieved  thanks  to  recent  progress  in communication,
information processing  and  human —  computer  interaction
technologies. In  fact, in  both developed  and  developing
countries, healthcare  improvements  must  focus  besides
care, on  prevention,  promotion  of  good  health  habits  and
develop community  medicine.  This  is why  telemedicine
must address  these  issues,  among  others, with  the  following
objectives:
• improve access  to  quality  health  care services  to  all

individuals  regardless  of  their  physical  location  (remote
areas,  territories  with  few  medical  professionals  and
dependent  persons  with  multiple  chronic  conditions);

• optimize the  management  of  scarce  medical  resources
(experts or  specialists  and  infrastructures  or  devices  for
the  prevention,  monitoring  and  management  of  complex
diseases);

• improve  collaboration  between  health  professionals  for
the  implementation  of telemedicine  procedures,  whether
in  outpatient  practices,  or  in  medical  or  medicosocial



institutions  (e.g. collaborative  activities  for  the manage
ment  of  critical  situations);

• make the  most  appropriate  coordinated  healthcare  path
ways  (e.g.  greater  regulation  of healthcare  channels  or
more  standardized  care  pathways  in  healthcare  provi
sions)  by  optimizing  health  programs  within  a secure  and
optimized  medical  framework.

Telemedicine is  a fundamental  lever  for  the  devel
opment of  these  new organizations  from  costsharing
arrangements to collaborative  networks  for data  and
information and knowledge  exchanges.  It enables orga
nizations’ socioeconomic  constraints  to  be  related  with
national/international technologicalmedical  advance
ments. Sociomedical  impact  includes  not  only  conventional
service delivery  organizations,  but also  alternative  medical
organizations that  identify  complementary  approaches
to address  contextual  native  problems.  Collaborative
management contributes  to  expressing  a  coordinated
vision and  harmonized  direction,  bonding  and  stimulat
ing every level  of the healthcare  organization:  mapping
primary care  (between  communitybased  practice  and
conventional healthcare  activity)  with  specialized  care
and rehabilitation  services  to which  complex  situations
are referred.  Telemedicine  activities  engage  in emerging
technologies to  provide  continuity  of  care in  remote  regions
with an  enhancement  of professional  capabilities  through
knowledge sharing.  Particularly,  it  provides  innovative
methodologies to  reinforce  interdisciplinary  practices  that
continuously improve  the skills  of medical  workers  in the
fields of conventional  and  traditional  medicines.  As a result,
there are  new  opportunities  to  improve  quality  of  care
by expediting  disease prevention,  management  of chronic
conditions and continuing  medical  education  of  people
living and  working  in  geographically  remote  locations
(isolated regions,  rural areas  or  islands).

Telemedicine  and mobile  health  provide  valuable  tools
for bridging  between  different  cultures,  traditional  medical
knowledge and  medical  information  systems,  and  enables
rich and  complex  African  knowledge  of  diseases  and  tra
ditional treatment  approaches  to  be shared.  We  provide
compelling reasons  that  telemedicine  and  mobile  health
(mHealth) will  enhance  rural healthcare  delivery  in Africa.
Access to  information  and  communication  technologies  (ICT)
in  developing  countries  is growing.  We  make  the  valid  point
that African  homebased  care  (AHC) increases  the num
ber of people  or  patients to  treat.  We  also  link  AHC to
African Traditional  Medicine  (ATM).  In  SubSaharan  Africa,
AHC refers  to  community  volunteers  who  provide  home sup
port and report  back to  medical and  nursing  staff at clinics
and hospitals.  They  are  involved  in  modern  medicine  and
have a  traditional  medical  background.  The  paper  provides
an interesting  holistic  perspective  on  telemedicine  applica
tions and  also  examines  efforts  in  developing  countries  to
help bridge  the  digital  divide  with  the  modern  age  of medical
technology.

The paper  is divided  into four  sections.  The  first sec
tion outlines  various  types  of  telemedicine  and  mobile
health initiatives  with  informative  characteristics.  The  sec
ond section  describes  some  challenges  of herbal  medicine
practices in  an African  context.  The  third  section  out
lines at a  high  level  various  policy  and  practice  issues  with

implementation.  The  fourth  section  describes  the use  of
telemedicine in rural  community  centres.  The  fifth  section
integrates aspects  concerning  the  relationships  between
information technologies  and  usability  considerations.  The
conclusion delivers  remarkable  information  on  healthcare
information technology  (IT)/policy  and  provides  directions
for future  research  and  development  of healthcare  IT
applications.

Telemedicine and mobile  health  in  Africa

Sharing  knowledge  between  Western  health  practitioners
and traditional  practitioners  is sometimes  difficult,  but
telemedicine actually  opens  doors  and  creates  avenues  for
the traditional  medical  community  to  work  with  modern
medical service  providers.  Viable  projects  for rural  com
munities create  opportunities  to  integrate  traditional  and
allopathic healthcare  issues,  for  example  by  collaborat
ing with  formal  or informal  caregiver  organisations  and  by
increasing the  adoption  of  ICT frameworks.

Intelligent  decision  support  systems  are particularly  help
ful, since  they  are  able to  integrate  different  components
from emergent  sensors  for  data  capture  through  hardware,
software, casebased  reasoning  technologies,  communica
tion and  suggested  recommendations.

For  instance,  in  the Republic  of  South  Africa,  a  recent
project has  implemented  a remote  and  sustainable  support
system for rural healthcare  delivery  [7].  More  traditionally,
primary healthcare  in South  Africa is homebased,  estab
lished naturally  within  rural  communities  in  order  to  provide
basic nursing  care  by  formal  or  informal  caregivers  to  per
sons in their  own  homes.  The  proposed  decision support
system includes  two advanced  components:  a homebased
healthcare delivery  model and  a telemonitoring  patient  sys
tem. The  former  component  simplifies  patient  information
flow from  homebased  care  workers  to  a  local  clinic  or
hospital while  the latter  component  assists  medical  staff
(nurses and  doctors)  in  deciding  the  course  of  intervention
or further  treatment.  Comments  from  participants  and  early
evaluation results  suggest  that  the proposed  system  has  a
positive impact  on  the quality  of  healthcare,  error  elimina
tion, decision  assistance  and  accuracy  of  alerting  of  critical
cases.

In situations  where  there  are  programs  that  support  inter
active activities  for  information  sharing  between  health
professionals and  traditional  practitioners,  the  advances  of
communication technology  in  health  care  are  beneficial.
Realization of the telemedicine  paradigm  should  facili
tate information  sharing  amongst  health  professionals  and
primary caregivers  so that  they may adapt  their  decision  sup
port systems  to address  the  specific  issues  of  their  patients.
The decision  support  systems  can  provide  advice  based  on  a
combination of experienced  knowledge  and  patient  numer
ical data.  As  such,  the  local health  actors  (e.g.  disease
generalists or  specialists, social  workers, nutritionists  and
psychologists) may  provide  referrals  to  specialized  hospitals
and agencies providing  homebased  care.

Based  on  the  comprehensive  characteristics  of  employed
terminology and  their  meanings,  the  World  Health  Organi
zation (WHO)  has  proposed  a  classification  of  key  research
areas in  mHealth  [8]:



• healthcare call centers/health  care  telephone  help  line:
provision  of  triage  services  and  health  care  advice  by
trained  professionals,  by  telephone;

• tollfree emergency:  often  used  for rapid  access  to  health
professionals  or staff  trained  to  deliver  guidance  during
medical  emergencies;

• public health  emergencies:  can  be  defined  as  the  use of
mobile  devices  to  react  to  urgent situations;

• mobile telemedicine:  can  be  defined  as  the  use of  func
tions  of  a mobile  device (e.g.,  voice,  text,  data,  imaging,
or  video)  for different  situations,  such  as  teleconsultation
or teleexpertise;

• appointment reminders:  comprise  services  that  rely  on
voice  or  SMS  (short  message  service)  messages  sent  to
patients;

• Community  mobilization  and  health  promotion:  defined  as
the  use of  text messaging  for health  promotion  or  alerting
target  groups  of health  campaigns;

• patient records:  the  use  of  mobile  devices  to  support  the
treatment  of  patients,  including  collecting  and  displaying
patient  records;

• information  initiatives:  comprise  services  that  offer
access  to  health  science  publications  or  databases  at the
pointofcare,  by  means  of portable  devices;

• patient monitoring:  defined  as  using  technology  to  man
age,  monitor,  and  treat  a patient’s  illness  from  a distance
(e.g.,  patients  suffering  from  diabetes  or  cardiac condi
tions);

• health  surveys:  the  use of  mobile  devices  for collecting
and reporting  healthrelated  data;

• surveillance: defined  as  the  use of mobile  devices  for
inputting  and  transmitting  data  that  will  be used  by
surveillance  programs  to  track  diseases;

• awarenessraising: comprises  the  use of health  informa
tion  products,  games,  or  quiz  programs  to  instruct people
on  relevant  health  topic;

• decision support  systems:  defined  as  software  algorithms
that  help  health  providers  to  make  their  clinical  diagnoses
at  the  pointofcare  or  health  managers  to  take  actions
based  on  data  collected  from  health  surveys.

The  telemedicine  system  with  ATM  is described  as  an
integrative medicine  system,  technically  correct  because
clinical staff  use the  information  sent  by  volunteers  in  the
field to  make  clinical  decisions.  This  integrative  framework
can be applied  to  health  interventions  across  health  domains
to explore  how  and  whether  available  eHealth  technologies
can support  delivery  of the associated  types  of  assistance  or
interventions with  the target  African  populations,  e.g.  the
surveillance strategy  (usually  considered  an eHealth  activ
ity). But  it  can also be used  in  telemedicine  and  mobile
health tools.  The  use of surveillance  procedures  is helpful  in
emphasizing the  fact  that  it is important for  primary  care
givers to  be  involved  in analyzing  the  consequences  of  public
health policy  on  AHC  practices  and intelligence  reports  with
regard to  drug  safety strategy.

Challenges  of herbal  medicine  in  Africa

Nowadays,  quality  control  of  herbal  medicine  and  good
practices are indispensable  for  the  advancement  of the

herbal  medicine  system [9].  Quality  problems  of  herbal
medicines can be  categorized  into:  external  factors  (con
tamination, adulteration  and  misidentification)  and  internal
factors (complexity  and  nonuniformity  of  the  ingredients)
[10]. More  generally,  ensuring  and  improving  patients’  safety
in integrative  healthcare  involves  the  following  five research
priorities (listed  in order  of  importance)  [11]:
• active  surveillance  projects  including  vulnerable  patients

and  concomitant  use  of conventional  care;
• attitude to  safety among  ATM  practitioners  (i.e.  the

extent  to  which safety  is integral  to  clinical  practice)  and
attitude  to safety  in  ATM professional  organizations  (i.e.
the  extent  to  which safety  is considered  integral  in all
thinking  and  decisions);

• influences  on,  and  changes  in,  public  and  patient  beliefs
and  attitudes  to  ATM  safety;

• procedures (and  their  effectiveness)  that  ATM  profes
sional  organizations  use to  ensure  continued  safe practice
by  their  members;

There is particularly  a requirement  for the  safety  moni
toring of  herbal  remedies,  and there is a  growing  necessity
to correctly  inform  consumers  about  the  medicinal  prod
ucts they  use.  The WHO  Drug  Dictionary  (WHODD),  the
herbal anatomictherapeuticchemical  (HATC)  classification
and the  system  checklist  for crossreferencing  botanical  and
vernacular names  are  particularly  valuable  tools  for  improv
ing the operational  performance  of the  safety  monitoring
programs of  herbal  medicines  for national  pharmacovigi
lance centres  [12].

Regulation  is fundamental  to  professionalizing  and  pro
tecting the image of traditional  medicine  practice.  It  will
help to  eliminate  harmful  practices  and  promote  the  posi
tive aspects  of traditional  medicine  [5].  This  will  involve  the
adoption of  common  diagnostic  nomenclature,  therapeutic
methods, or  curriculum  [13].  Moreover,  in situations  where
traditional medicine  is deemed  to  be essential,  research  and
development including  an  evaluation  of  therapeutic  poten
tial and  toxicological  profile  are crucial in fostering  patient
confidence [14].

Potential  herbdrug  interactions  can  cause  haemor
rhaging, mild  serotonin  syndrome,  induction  of mania,
exacerbation of extrapyramidal  effects,  increased  risk
of hypertension,  and  decreased  or  increased  blood  con
centrations or  bioavailability  of  certain  blood  substances
(enzymes, hormones,.  . .) or  others  drugs  [15],  glycemic  dis
orders or  more  severe  side  effects  such  as  convulsions,
medullar aplasia  with  leucopoenia,  and  therefore  risk  of
severe infections.  Governments  have a responsibility  to  sen
sitize their  traditional medicine  practitioners  about  adverse
drug reactions  and  provide  them  with  the necessary  knowl
edge and  training  that  will  promote  rational  traditional
medicine practices  [16].  An  effective  system  of  surveillance
for adverse  drug  effects,  from  both a reflexive  reporting  and
a dynamic  surveillance  viewpoint,  must  also be  established
[17]. Computational  methods  (e.g. surveillance  methods)
for adverse drug  reactions  or  semantic  formalization  tech
niques to  remove  interoperability  barriers,  can  contribute
to ensuring that  safe,  effective and  goodquality  traditional
medicines are  available  [18,19].



Telemedicine in rural  community  centres

Generally,  rural  community  development  incorporates  the
improvement of  healthcare  service  through  the  provision  of
basic health  care  for the largest  possible  number  of  peo
ple. Particularly,  the  use of  telemedicine  in  rural  community
centres implies  the incorporation  of  modern  information
and communication  technologies  for improving  medical ser
vices of persons  living  in  rural regions.  Rural  telemedicine
development consists  primarily  of teleconsultation  and
telemonitoring activities  [20]  for communitybased  health
services:
• teleconsultation: the  medical  community  worker and

patient  are  based  at  a rural  site,  while the medical  pro
fessional  delivers  interactive  consultation  services  from  a
remote  urban  location;

• telemonitoring:  the  medical  community  worker  and
patient  are  based  at  a rural  site,  while the medical  pro
fessional  must  correctly  interpret  medical  data  (clinical,
radiological  or  biological),  necessary  for a given  medical
monitoring  procedure  in the  remote  workplace.

In both  cases,  the  conditions  for deployment  are [21]:
• patient  identification;
• the requirement  to  directly  or  indirectly  collect  a

patient’s  free  and  informed  consent;
• the authentication  of  each health  personnel  involved  in

the  remote  consultation;
• the training  or  preparation  of  the  medical  community

worker in the  use of  the  telemedicine  device;
• noting in  the  patient  record  and  in the  observation  record

(a  summary  of  the  medical  act with  context,  diagnosis  and
prescription  or  recommendations).

A telemedicine  project  is based  on  dedicated  organiza
tion of  care  and  professional  practices  for  the  target  medical
environment [22—24].  Clarifications  and  details  on  the con
ditions under  which the  telemedicine  activity  is performed
must take  into  account  the  specificities  for the provision
of care  in  the  considered  region  of  the  world  [25,26].  Par
ticularly, the  implementation  of telemedicine  programs  in
developing countries  needs  to  ensure  the  good  understand
ing of  specific  social,  cultural  and  economic  characteristics.
For instance,  the African  reality  clearly  shows  that  natural
products are  perceived  as  safe  and  secure,  differentiat
ing them  from  other  pharmaceutical  products.  This  means
that patients  would tend  to  want  to  increase  the  doses,
but when  they  do so,  they  might  increase  risks  to their
health. Telemedicine  activities  (e.g.  teleconsultation  and
telemonitoring) may harmonize  safety  monitoring  organi
zation and  the effective dissemination  of  safety  rules  and
procedures. The  roles  and  responsibilities  of  each actor
involved in the  telemedicine  activity  must have formal
written terms  of  description  and  should  entail  functional
locations, workplace  sheets  and  behavior  guidelines  with
update options.  Therefore,  each medical or  paramedical
actor has  to  act  in  accordance  with  the required  professional
conditions (in force in the  country)  in  order  to  participate  in
a telemedicine  activity.  Furthermore,  telemedicine  activ
ities must  meet some  technical  requirements  for  assuring
compliance with  personal  health  data  protection  and  the
guarantee of fundamental  rights  and  freedoms  in practice.

Community health  centres  play  a pivotal  role in  rural
areas in  preventive  and  therapeutic  support  for local popu
lations. They  ensure  the  social  and  medical links between
conventional hospitals  and  patients.  The medical  worker  of
a community  health  centre  assisting  with  a  telemedicine
activity plays  an essential  role  in highlighting  real living  con
ditions, actual  experiences  and  expectations  of the  patient
in consultation.  As  previously  mentioned,  at an initial  stage,
the two  main  telemedicine  activities  are  both the telecon
sultation and  telemonitoring.

A framework  for  support  in teleconsultation:  the  commu
nity health  centre’s actor assisting  the patient  becomes  the
mediator of  the  consultation,  the relationship  between  the
hospital doctor  and  the patient,  and  guarantees  the trans
mission of different exchanges  [27].

A  framework  for support  in telemonitoring:  the  princi
ple of  the telemonitoring  of patients  with  chronic  diseases
(e.g. heart  disease,  chronic  kidney  disease  and  diabetes)  is
increasingly recognized  as  essential  in  meeting  the  impor
tant needs  of these  patients [28,29].

These  professional  actors  involved  in community  health
centres describe  an  improved  relationship  with  the  patient
because of  this  support of telemedicine  activities.  As  a
result, knowledge  sharing  occurs  between  the health  pro
fessionals and  the  patient  and  his  family.  In  fact, the  family
members of patients  can provide  useful  information  for  the
planning and management  of  health  care;  in  turn they  ben
efit from  the interesting  care  counselling  provided  by  health
professionals.

The situation  of  developing  countries  requires  the
deployment of  telemedicine  projects with  low operating
costs. mHealth  provides  the  means  to  increase  the  use
of digital  technologies  and  Internet  access  around  the
world. The  definition  of purchase  requirements  for  a given
telemedicine project  should also develop  guidelines  to
ensure good  levels of  access  for  large  numbers  of  African
people. Besides,  coherent  choices  with  sustainable  consider
ations can  be  made  for  specific  operation  and  maintenance
of the  medical  devices  and  information  systems  used  in  rural
conditions. Some  direct  or  indirect  funding  by  the  African
governments can  reduce costs  for  community  health  cen
tres and  make  mHealth  devices  prices  more  affordable.  In
addition, nongovernmental  organizations  and  other  char
itable  foundations  may  provide  supplementary  budgetary
resources for  the  acquisition  of critical  materials,  devices,
and information  technology  equipment.  Hence, the  rural
African population  can have access  to  a certain  number  of
healthcare services  at more  reasonable  prices.

Discussion

There is an expectation  that  mobile  phones  will  facilitate
a range  of  telemedicine  activities  (cardiology,  radiology,
nephrology, dermatology,  obstetrics,  psychiatry  and  oph
thalmology) in  Africa [30].  Nevertheless,  there may be
certain cases or  circumstances  in  which  health  workers  do
not necessarily  accept  mHealth  in their  routine  activities.
Furthermore, due to  network  disruptions  that  affect  the
quality of  mobile  phone and  Internet  services  in Africa,
the guarantee  of  services  is not  permanent.  There  are also



healthcare  professionals’  organisational  barriers  to  health
information technologies  [31]:
• structure of  healthcare  organisations;
• tasks;
• people policies;
• incentives;
• information  and  decision  processes.

Usability  issues  are  a great  obstacle  to  health  information
technology (IT)  acceptance.  The  health  IT  usability  eval
uation model  (HealthITUEM)  was  designed  and  used  in  a
number of  policy  exercises  focusing  on  interactions  between
the user  and tasks in  a webbased  communication  system
[32]. HealthITUEM  concepts  include:
• perceived ease  of use:  error  prevention,  other  outcomes,

information  requirements  and  memorability;
• perceived usefulness:  learnability,  competency,  perform

speed,  flexibility/customizability;
• efficiency  and  effectiveness.

The HealthITUEM  framework  has  recently  been tested
and evaluated  to  provide  appropriate  and useful  understand
ing and  knowledge  of  adjusted  management  in the usability
issues related  to  mHealth  technology  [33]. As the  poten
tial inherent  in  this  technology  is broadly  recognized  by
global health  agencies  and  industrial  practitioners  working
in the  field,  evidencebased  strategies  are needed  to  provide
guidance to implementing  organizations,  help  legitimize
mHealth and  promote  related  national  government  policies
[34]. In this  respect,  improvement  measures,  which  opti
mize meaningful  mHealth  utilization  and  health  systems,
are required  to  assist developing  countries  less  advanced
in the  field.  In practice,  the  strengths  and  disadvantages
associated with  each mHealth  category  can be of  a dif
ferent nature,  depending  on  the  level  of health  workers’
involvement, the  degree  of formality  of the  organisational
structure, the  availability  of  resources,  initial  arrangements
with mobile  operators  and  requirements  regarding  the  appli
cation’s capabilities  [35].

Conclusion

Telemedicine  and  mHealth  can  play  an  important  role in
forging strategic  links between  the  different  stakeholders
working in research  issues  of  traditional,  complemen
tary and  alternative  medicines.  Particularly,  the  effective
communication of  information  on  toxicological  evaluations
of the  most frequently  used  medicinal  plants  can  be impor
tant in the  safety  and  monitoring  of the African  traditional
medicine. The  promising  potential  of telemedicine  and
mHealth applications  for an  integrated  approach  in  the
African healthcare  system  can significantly  contribute  to the
holistic dimension  of  traditional  societies  and  local  commu
nities with  cultural  values  and  ancestral  knowledge.

There  is  evidence  to  demonstrate  that  the  ‘‘informal
mobile telecenter’’  besides  the  formal  one,  denotes  a  boom
ing informal  business  in  Africa’s  mobile  telephone  sector.
This informal  business,  which is  practiced  by  millions  of
Africans both  in urban  and  rural  areas,  involves  obtaining  a
mobile phone  and  a  table  in  an open  area  on  a  street.  In  addi
tion to  buying  airtime,  the  customers  can  also make  calls
and cover  the  costs  of communications.  It  is also  possible

to  borrow  mobile  phones  from  relatives  or  friends  and
reimburse them  the  associated  costs  of  communicating  the
findings to  medical  members  and  other  healthcare  organi
zations. As  a consequence,  it is realistic  to  consider  that
mobile phones  can  play  an important  role (e.g.  the  educa
tional advantages  of  telemedicine)  in  reaching  people  living
on the  rural  areas.

However, more research  is  required  to  learn lessons
from sociocultural  and  economic contexts  for continu
ous improvement  that  effectively  and  efficiently  supports
primary healthcare  services  (evaluated  from  a  sustain
able usercentred  perspective)  in  remote  regions  of Africa
or others  regions  of  the  world  [36—39].  Organizational,
legal, ethical, conceptual  and  technological  issues  are  cru
cial in  allowing  mHealth  services  to  become  widespread
throughout the emerging  area  and  particularly  with  some
imperatives for their  adoption  in  Africa  [40].
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