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health system overview
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✤ 90.371M

✤ 48%

✤ 68

✤ 26 (22)

✤ 0.5

✤ 1.15

✤ 6.12

✤ 140.3 USD

Population 2008

OOPS 2006 (total health expenditure)

Life expectancy at birth 2008

IMR per 1000 live births 2008 (2011)

Hospital beds per 1000 people 2008

Doctors per 1000 people

Nurses per 1000 people

Health spending per capita, PPP 2008

The Philippines vs India
✤ 1,174.662M

✤ 76% - 86%

✤ 65

✤ 51 (47)

✤ 0.9

✤ 0.58

✤ 1.27

✤ 114 USD

Source: JLN 2012

✤ Same challenges: High OOPS; Internal & external migration; ...

✤ Same challenges in many other countries



✤ 8 international development goals 

✤ Established following the 2000 Millennium Summit of  UN

✤  All 189 committed to help achieve these by 2015

✤ 2010 review: uneven progress; adoption of  global plan to achieve MDGs by target date

✤ 2010 review: Philippines slow/late on 10 of  22; India slow/late on 12 of  22

millennium development goals
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✤ Definition: “The goal of  universal health coverage is to ensure that all people obtain the health 
services they need - prevention, promotion, treatment, rehabilitation and palliation - without risk 
of  financial ruin or impoverishment, now and in the future.”

✤ Importance

✤ “The third global health transition” , after the demographic and epidemiological transitions

✤ Ambition for all nations at all stages of  development: 2005, all WHO member states commited to achieve UHC

✤ 20120 Resolution by UN General Assembly: promotes UHC, highlights importance of  UHC in reaching MDGs

✤ 2010: 100M pushed below the poverty line because of  OOPS for health care (55M in India)

universal health coverage
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bottlenecks
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Process of Care: Treatment (from the patient’s point of view)!

Pharmacist(/(therapist(

Symptoms(persist?(

CHW:(first(contact(

Pa'ent(visits(CH(centre?(

CHC:(first(visit(

Appointment(given(

Appointment(kept?(

First(consulta'on(at(CHC(

Diagnosis(

Pa'ent(collects(results?(

Con'nued(diagnosis;(
Follow3up(tests(

Detailed(treatment(plan(

Start(of(treatment(
regimen(

Symptoms(present?(

Start(of(treatment(

Health(centre:(Adherence?( Home:(Adherence?(

Self3management( Follow3up(test(

End(of(treatment(

Post3treatment(tests(

Personal(ini'a've(

End$

Yes(

Yes(

Yes(

Yes(

Yes(

Yes( Yes(

No(

No(

No(

No(

No(No(

Self3diagnosis(

CHW(alert,(CHC(nurse(
visits(pa'ent(

End$

End$

End$

End$End$

End$

Delay:(symptoms(3(ac'on(

Wrong(diagnosis(

Delay:(diagnosis(3(treatment(

Non3compliance(to(regimen(

Dropout(

Dropout(

Dropout(

Dropout(

Dropout(

Difficult(self3management(

Delayed(diagnosis(

Pa'ent(awareness(
Health(system(shortcomings:(
Supply(chain(management(
Personnel((mo'va'on,(
shortage,(quality,(…(



✤Emerging economies will see strongest uptake of  mHealth: market in 
Asia-Pacific (+ India / China) will grow 70%, to 7B USD by 2017

✤Why? High usage of mobile phones, coupled with the challenges of 
conventional communication systems, gives the potential for great 
benefit to be derived from the widespread application of eHealth 
interventions to improve health-related communications.

mobile boom & lmic
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 eHealth = ICT for health

✤ “The use, in the health sector, of digital data – transmitted, stored and 
retrieved electronically – in support of health care, both at the local site 
and at a distance.”

✤ “The cost-effective and secure use of ICT in support of health and 
health-related fields, including health-care services, health surveillance, 
health literature, and health education, knowledge and research”.

✤ “Use of ICT in support of health and health-related fields, including 
health-care services, health surveillance, health literature, and health 
education, knowledge and research”

✤A means to ensure that “the right health information is provided to the 
right person at the right place and time in a secure, electronic form to 
optimize the quality and efficiency of health care delivery, research, 
education and knowledge.

definitions: ehealth
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 mHealth = eHealth with mobiles

✤2003/2004: “mobile computing, medical sensors, and communications 
technologies for health care”. So, mHealth = mobile telemedicine 
involving telecommunications and multimedia.

✤2010: “m-health is the use of portable electronic devices for mobile voice 
or data communication over a cellular or other wireless network of base 
stations to provide health information”. So, mHealth = means of health 
information using wireless communication

✤2011: “Medical and public health practice supported by mobile devices”. 
So, broader. Information and how to act on it.

✤2012: “mHealth encompasses any use of mobile technology to address 
health care challenges such as access, quality, affordability, matching of 
resources, and behavioral norms [through] the exchange of information”. 
Broadest definition.

definitions: mhealth
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✤ 2009 eHealth survey by WHO’s GOe

✤ 112 countries surveyed

✤ 83% countries: >= 1 mHealth (77% LMIC, 87% HIC) 

✤ > 500 mHealth projects deployed

✤ Most countries: >4 programmes

✤ Incomplete picture: govt. data, no private sector info

status of  ehealth (1)
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•  …'

Business models for mHealth

Basing mHealth services on a sustainable business model is
vital for implementing mHealth. The first decision that an
mHealth organization has to make is what financing model to
adopt. Broadly, the options are nonprofit, for-profit, or hybrid. 

• Nonprofit organizations may rely less on investments from
the private sector and more on large blocks of funding
from ministries, multilaterals, and other major donors.
Often, a nonprofit mHealth organization’s goal is not
revenue maximization, but maximum development
impact and improvement of patients’ health outcomes. 

• In contrast, for-profit organizations focus on developing
services and products that generate revenues to be
distributed to investors and owners, although they may
also include a philanthropic element, for example, in
probing the opportunities in new markets. 

• Whereas health care almost always implies strong public
sector involvement, there is certainly potential in
mHealth for for-profit projects as well, suggesting that
hybrid models may be an appropriate option. For
instance, a subscription to mDhil’s medical information
service in India, costs 1 rupee ($0.02) a day, which is in
line with the purchasing power of its target consumers—
young Indians between 18 and 25 (Qiang et al. 2012). 

52 Information and Communications for Development 2012
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Figure 3.2 Number of countries with at least one
mHealth deployment, by World Bank
region

Source: Adapted from GSMA mHealth Tracker 2012.

The mHealth ecosystem

The emergence of mHealth initiatives in many parts of the
world can make it difficult to assess their impact in a
coherent manner. Increasingly, mHealth stakeholders are
realizing the need to arrive at a more holistic understand-
ing of the subject not only to base implementation on best
practices but also to factor in local circumstances. More-
over, the large number of different stakeholder groups
requires that their different roles and responsibilities be
clarified as well. Because mHealth always exists within and
interacts with a country’s larger health care system, it will
be affected by public policy, private sector influence,
diverse patient needs, and the interests of several other
participants. 

A useful framework for the mHealth ecosystem is
provided in a World Bank report on mobiles in health
(Qiang et al. 2012), which positions mHealth at the
nexus of health, technology, and financial services, with
government influencing all three of these spheres (figure
3.3). This positioning is in line with a common argu-
ment that mobile financial services can enhance the
impact of mHealth initiatives (mHealth Alliance and
WEF 2011).

Health
Health system

Health care workers
Medical supply chains

Patients

Technology
Software 
developers

Mobile
operators
Handset
makers

Government
Legislators
Regulators

Legal system
Ministries

mHealth
service
delivery

Mobile
platforms

mHealth
applications

Health
funding 

Finance
Banks

Insurance companies
Private investors
Philanthropists

Donors
Individual

users/house-
holds

Figure 3.3 mHealth ecosystem

Source: Qiang et al. 2012. 

ICTforDev_WB_2012'

Source: WB 2012



✤  2012 CHMI survey (+ private sector): 176 of  657 “tech- enabled”

status of  ehealth (2)
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CHMI'mHealth'survey'2012'

•  176'of'657'programmes'iden,fied'as'“techE'
enabled”,'ie,'use'ICT'to'improve'health.''

Lewis_WHOB_CHMI_2012'

Bull World Health Organ 2012;90:332–340 | doi:10.2471/BLT.11.099820 335

Research
E-health in low- and middle-income countriesTrevor Lewis et al.

technology is to improve data man-
agement. Within this category, 38% of 
programmes focus on data collection, 
35% on data organization and analysis 
and 27% on both. For example, Nacer21 
uses telephone and internet technol-
ogy to allow health workers in Peru 
to collect data on various populations 
and share it remotely with medical 
experts for data analysis. Facilitating 
patient communications outside regular 
health visits and improving diagnosis 

and treatment are the purposes behind 
technology use in 31% and 17% of the 
programmes, respectively. In addition, a 
few programmes use technology to miti-
gate fraud and abuse and to streamline 
!nancial transactions.

Discussion
"e use of technology by a large percent-
age of programmes to extend geographic 
access to health care is particularly 

promising given the critical shortage of 
health workers and poor distribution 
of service providers in many low- and 
middle-income countries.22,23 "ese 
programmes o#en take the form of 
telemedicine, which connects physicians 
and patients via technologies such as 
video chat, or health hotlines, which 
provide patients with around the clock 
access to quali!ed doctors. Interest-
ingly, 70% of the programmes focused 
on improving diagnosis and treatment 
also use technology to extend access. 
"ese two purposes go hand-in-hand, 
especially when a programme aims 
to enable workers with less training 
to provide high-quality care by using 
clinical decision-support so#ware to 
improve the quality and consistency of 
practice. For example, M-DOK was a 
pilot mobile health system that allowed 
rural community health workers in the 
Philippines to send patient information 
over text message to specialists in urban 
areas, who then advised on accurate 
diagnosis and appropriate treatment.24

Although mitigating fraud and 
abuse and streamlining !nancial trans-
actions are the least common of the 
identi!ed purposes for technology-use, 
this may be a major area of opportunity 
for e-health in the future. Low- and 
middle-income countries are seeking 
new solutions to improve oversight 
and accountability in health transac-
tions. "ey can reduce the loss of scarce 
health care resources by monitoring 
drug purchases and verifying receipt of 
services before insurance payments are 
transferred. Mobile payment technolo-
gies, such as M-Pesa in East Africa, have 
become increasingly popular25 and in 
all likelihood will continue to be used 
for streamlining !nancial transactions 
in health.

Devices and use case

Anecdotally, many policy-makers 
and funders seem to be particularly 
excited about the potential of newer, 
emergent technologies, such as tablets. 
Nevertheless, the expansion of mobile 
infrastructure and the concurrent in-
crease in the use of telecommunication 
devices among the poor has allowed 
programmes to utilize existing devices 
and invest less in new technologies. "is 
study shows that common technologies 
such as basic cell phones and computers 
are frequently used.

Interestingly, text messages fall 
third in the distribution of technology 

Fig. 2. Technology-enabled programmes, by region

Technology‐enabled 
programmes as percentage 

of all programmes

Number of technology‐enabled 
programmes

Percentage Number
0 10 20 30 40 0 20 40 60 80

Southern Asia

Eastern Asia and the Pacific

Sub‐Saharan Africa

Latin America and the Caribbean

Europe and central Asia

Middle East and northern Africa

Source: Center for Health Market Innovations.

Fig. 3. Technology-enabled programmes, by health focus
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of all programmes
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Malaria
General primary care

Maternal and child health
HIV/AIDS
Dentistry

General secondary care

Chronic diseases
Family planning & reproductive health

Eye care
Rehabilitative care

Percentage
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0 20 40 60
Number
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Source: Center for Health Market Innovations.
AIDS, acquired immunodeficiency syndrome; HIV, human immunodeficiency virus.

Source: Lewis WHOB 2012
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our classification: beneficiary of  solution

✤ Personal health (individual):

✤ Decision-making (diagnosis)

✤ Reminders: appointments/adherence

✤ Call centres

✤ Emergency response

✤ Self-management

✤ Public health (institutional):

✤ Data collection: surveillance, outbreak

✤ Supply chain management

✤ Financing: payments, insurance

✤ Training and support to HRH

✤ Accountability

✤ Interaction between individual and public health:

✤ Awareness, information and promotion to population

✤ Electronic medical records



prevalence of  areas
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Diagnostic Support & Data Collection
Reminders: treatment & appointment

Emergency medical response
Health / medical call centres

Supply chain management
Payments and insurance

Information and promotion
Training & support for CHW

Collect & store patient data; remote diagnosis
Text & voice messaging regarding treatments
SMS or call-in to request ambulance services
Helplines for information, counseling, and referral
Tracking medical goods using mobile recording
Link to mobile money, provide smart-cards, lending
SMS to distribute health information to subscribers
Applications to train, test, support and supervise CHW

Education 
 Monitoring/ 
Adherence 

Data 
collection Emergencies 

Information            
     Systems 

Diagnosis 
         and 
  Consultations 

Complexity of applications in mHealth 

Low High 

Aplication areas in mHealth 

Adapted from: “mHealth in the Global South: Landscape Analysis” Vital Wave Consulting 2008. 
 
 
 

Source: Tolle 2010
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the valley of  death

✤First wave of  pilot initiatives: small-scale PoC studies.

✤Today: tipping point (end of  pilots and start of  longer-term 
financially-sustainable solutions at greater scales).
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challenges (1): poor evidence base

Severe lack of  formal evaluations

No evidence of  impact on outcomes

No interest from stakeholders

Why is evaluation so difficult?

✤ eHealth used with others --> difficult to evaluate contribution of  eHealth in improvement

✤ Eg. Some projects succeeded in achieving stated goal of rapid result reporting; but 
this has not necessarily meant rapid start of  treatments.

✤ Solutions that aim at long-term behaviour change require evaluations over long periods.
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challenges (2): interoperability

What is interoperability in eHealth?

✤Co-exist with existing ‘offline’. Eg: the protocol for reporting of results 
or collection of  patient data in many countries is still paper-based. 

✤Many settings already have eHealth platforms, and eHealth must be 
able to co-exist and inter-operate (and even cooperate) with them. 

✤Co-integration of  eHealth solutions across diseases is also critical
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challenges (3): others

✤Security/privacy issues inherent to eHealth using public networks

✤Address these challenges: through technology & user awareness

✤Confidentiality: very important in any strategy that uses cell phones, esp. 
for diseases for which stigma is a major concern (TB, HIV)

✤ Infrastructure: IT, Network availability / reliability, Power supply; ...

✤  Acceptability: Literacy / language; Training; User empowerment
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challenges (4): intelligence

✤ Increasingly important

✤ Conversion of  data into intelligence

✤Vast amounts of  unexploited data available today

✤How do we use it to help shape health policy and practice? 



19

ehealth technology

✤  Front-end: increasing use of  mobiles (basic ... tablets)

✤  Communication: most provide SMS as delivery mechanism

✤  Controller: ‘Apps’ for user interface 

✤  Back-end: Cloud being used, but concerns persist

✤  Design paradigm: Open-source platforms gaining ground 
(RapidSMS / Magpi for front-end; OpenMRS for back-end)



representative architectures
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Remote monitoring: sensing technology

Disease surveillance: geographical information systems
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2 of  my favourite ‘success stories’
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Research
Mobile phone texting of infant HIV test results in Zambia Phil Seidenberg et al.

coincided with routine infant immuni-
zation visits. Once the HIV test result 
reached a point-of-care health facility, a 
sta! member tried to trace at least one of 
the infant’s caregivers to request that he 
or she visit the health facility as soon as 
possible to receive the infant’s test result 
and undergo counselling. Results were 
not sent directly to caregivers who had 

access to a mobile phone because of the 
need to provide counselling and ensure 
con"dentiality.

Training and follow-up

At least two sta! members from each 
study facility attended a half-day train-
ing session. #e attendees were either 
the intended primary users of the 

SMS-based system or their managers. 
Training consisted of an interactive 
PowerPoint (Microso$, Redmond, 
United States of America) presentation 
on the existing Zambian programme 
for the early diagnosis of HIV infection 
in infants and instruction on how to 
use the SMS-based system to retrieve 
test results. Trainees used their own 

Fig. 1. Mobile-phone-based system for infant HIV test result notification, Zambia, 2008–2011

SMS
System

DBS, dried blood spot; HIV+, positive for human immunodeficiency virus; SMS, short message service.
Image reproduced with permission from Frog Design (San Francisco, USA) for the United Nations Children’s Fund.

Fig. 2. Pathway for infant HIV test result notification, Zambia, 2008–2011

Sample
collected

Sample arrives at laboratory Result read at
laboratory

Result reaches
health facility

Result given to caregiver

Caregiver returns to health
facility for first scheduled visit

Mean turnaround time of 6.2 weeks

1.7 weeks 1.9 weeks 2.6 weeks 3.3 weeks

HIV, human immunodeficiency virus.
Note: Times shown are mean values for the delivery of test results on paper.

2 of  my favourite ‘success stories’
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✤Mwana is one of  the three case-studies in 2013 eHealth survey 

✤ Real-time results of  infant HIV (upstream, downstream). Uses RapidSMS

✤ 2 Tools: Results160 to report results + RemindMi to remind CHW about appointment.

✤ Process: 

 Lab staff  enter results to database 
 Result sent upstream to programme database
 Message sent to registered phones of  sample collection facility
 Collection facility staff  responds with PIN
 Test results sent to collection facility immediately by SMS
 SMS sent to prompt staff  to record results in registers, delete from phone

✤ Web interface: aggregate of  samples / results, overall positivity, rejected samples

✤ Scale: Covers all 600 health facilities offering infant HIV testing in country.

2 of  my favourite ‘success stories’

Source: GOe 2014
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guidelines for future implementations
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conclusions

✤ Concentrate on the health aspect where ‘e’ is to be used: look at eHealth 
in light of  UHC; includes continuum of  care, changing epidemiology, ...

✤ Research in frontier areas, eg integration of  devices (50B internet-
connected devices by 2020). For now, ill-adapted to needs. Eg. RxBox

✤ Congratulations: Philippines seem on the right track (in UHC and eHealth)

✤ Research on how to integrate fragmented ehealth for best results (eg. 
RxBox + CHITS + NTHC). This will expose interoperability issues also.

✤ Devise ways to convert data into health intelligence --> show that 
eHealth can actually help adapt policy and actions according to need. 
Only then can eHealth be taken seriously (eg. my WHO experience)

Some suggestions
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some sources to keep up to speed

✤ Centre for Health Market Innovations

✤  WHO: 

✤ Global Observatory on eHealth: surveys (2005, 2009, 2013)

✤ Compendium (eHealth, medical, assistive)

✤ Bulletin

✤ World Bank’s ICT unit

✤ Joint Learning Network for UHC

✤ International Telecommunications Union

✤ mHealth Alliance

✤ ...


