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Human population growth and six important
pathogens that interfered with the growth (from the
National Museum of Natural History, Washington,
DC, USA). Photo by Igor Rudan.
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The Journal of Global Health is a peer-reviewed journal pub-
lished by the Edinburgh University Global Health Society,
a not-for-profit organization registered in the UK. The Jour-
nal publishes editorials, news, viewpoints, original research
and review articles in two issues per year.

The Journal's mission is to serve the community of research-

ers, funding agencies, international organizations, policy-

makers and other stakeholders in the field of international
health by:

* presenting important news from all world regions, key
organizations and resources for global health and devel-
opment;

* providing an independent assessment of the key issues
that dominated the previous semester in the field of glob-
al health and development;

* publishing high-quality peer-reviewed original research
and providing objective reviews of global health and de-
velopment issues;

* allowing independent authors and stakeholders to voice
their personal opinions on issues in global health.
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seven regions of the world, seven international agencies
and seven key resources important to human population
health and development.
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ing inequities in human health and development globally
and within regions. We encourage content that could assist
international organizations to align their investments in
health research and development with objective measure-
ments or estimates the disease burden or health problems
that they aim to address. Finally, we promote submissions
that highlight or analyse particularly successful or harmful
practices in management of the key resources important
for human population health and development.

All editors and editorial board members of the Journal are
independent health professionals based at academic institu-
tions or international public organisations and so are well
placed to provide objective professional evaluation of key
topics and ongoing activities and programs. We aim to stay
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global health!
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The legacy of the Child
Health and Nutrmtion
Research Inmtiative (CHNRI

Robert E Black

Institute for International Programs, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA

Under the Global Forum for Health Research, the Child Health and Nutrition Research Initiative (CHNRI)
began its operations in 1999 and became a Swiss foundation in 2006. The vision of CHNRI was to improve
child health and nutrition of all children in low— and middle—income countries (LMIC) through research
that informs health policy and practice. Specific objectives included expanding global knowledge on
childhood disease burden and cost-effectiveness of interventions, promoting priority setting in research,
ensuring inclusion of institutions and scientists in LMIC in setting priorities, promoting capacity develop-
ment in LMIC and stimulating donors and countries to increase resources for research. CHNRI created a
knowledge network, funded research through multiple rounds of a global competitive process and pub-
lished research papers and policy briefs. A signature effort was to develop a systematic methodology for
prioritizing health and nutrition research investments. The “CHNRI method” has been extensively applied
to global health problems and is now the most commonly used method for prioritizing health research

questions.

n the early 1990s there was growing recognition that
Ilow— and middle—income countries (LMIC) continued

to have longstanding threats from infectious diseases,
malnutrition and maternal and perinatal conditions, but
were also increasingly facing non—communicable diseases
and injuries. Research was considered essential to address
these diverse problems, but given limited resources and
capacity it was thought that priorities must be set. In 1994
the World Health Organization named an Ad Hoc Com-
mittee on Health Research Relating to Future Investment
Options. The report [1] issued by this Committee provid-
ed cogent arguments for better aligning research priorities
with the global disease burden and building capacity for
research, especially in LMIC. The report proposed a five
step process to inform research and development resource
allocation: 1) How big is the health problem?; 2)Why does
the disease burden persist?; 3) Is enough known about the
problem now to consider possible interventions?; 4) How
cost-effective will these interventions be?; and 5) how

much is already being done about the problem? These
questions were usually asked broadly about a disease such
as malaria or problem area such as emerging microbial
threats. Others built upon that for research topics within
these broad areas, but methods were not proposed to more
systematically prioritize specific research questions. The
call in this report for a focus on operational research to
make existing interventions more efficient and responsive
to the needs of households was largely unheard, possibly
in part because the report itself named as “best buys” the
development of new drugs, vaccines, tests and other tech-
nologies, rather than studies of how to enable health sys-
tems to deliver existing services more effectively and equi-
tably.

As a follow—up to the Investing in Health Research and De-
velopment Report, The Global Forum for Health Research
began as an international foundation headquartered in Ge-
neva, Switzerland in 1997. Its aim was to increase the
amount of research on global health issues. In its advocacy
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it pointed to the “10/90 gap”, identifying that only 10% of
the worlds health research spending is targeted at 90% of
global health problems. The Forum continued to promote
the five step process to advocate for research and held in-
ternational meetings on research. As part of its mandate,
the Forum facilitated the creation of more specific research
initiatives, one of which was the Child Health and Nutri-
tion Research Initiative (CNHRI). Begun under the Forum
in 1999, CHNRI became a Swiss foundation in 2006. The
vision of CHNRI was to improve child health and nutrition
of all children in LMIC through research that informs
health policy and practice. Specific objectives included ex-
panding global knowledge on childhood disease burden
and cost-effectiveness of interventions, promoting priority
setting in research, ensuring inclusion of institutions and
scientists in LMIC in setting priorities, promoting capacity
development in LMIC and stimulating donors and coun-
tries to increase resources for research. With an interna-
tional foundation Board and a Secretariat, based sequen-
tially in Geneva, Dhaka and New Delhi, CHNRI played an
active role in Global Forum annual conferences, created a
knowledge network, funded research through multiple
rounds of a global competitive process and published re-
search papers and policy briefs.

A signature effort of CHNRI was to develop a systematic
methodology for prioritizing health and nutrition research
investments. This method included asking a wide selection
of stakeholders and experts for specific research questions
addressing a topic area. These questions were then curated
and scored for priority using criteria such as the question’s
answerability and the resulting intervention’s effectiveness,
impact on disease, contribution to equity and deliverability.
The “CHNRI method” has been extensively applied to glob-
al health problems and is now the most commonly used
method for prioritizing health research questions [2,3]

In the 15 years that CHNRI operated before the foundation
was dissolved in 2015, there have been substantial increas-
es in child health and nutrition research and more reliance
on sound evidence for policy and programs. The capacity
for research in LMIC has improved; much more capacity
building is needed, especially because research funding for
global problems has improved. There has been much great-
er use of systematic and transparent methods involving
multiple stakeholders in prioritizing and focusing research
funding. The CHNRI method may be a lasting legacy of the
foundation and the efforts of its Board, Secretariat and
many contributors.

1 World Health Organization. Investing in health, research and development. Report of the Ad Hoc Committee
on Health Research Relating to Future Intervention Options. TDR/Gen/96.1. Geneva: WHO, 1996.

2 Rudan I. Setting health research priorities using the CHNRI method: IV. Revised guidelines for implementation.
J Glob Health. 2016;6:010501. doi:10.7189/jogh.06.010501.

3 Yoshida S. Approaches, tools and methods used for setting priorities in health research in the 21st century. ]
Glob Health. 2016;6:010507. Medline:26401271 doi:10.7189/jogh.06.010101.
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Regions

» Africa

»» In the wake of Ebola and the resultant 11300 deaths,
world leaders are reflecting on its lessons that could pre-
vent, or at least lessen the impact of, the next epidemic. To
date, the focus has been on treatment and vaccines, with
an announcement at the World Economic Forum on an
experimental Ebola vaccine. However, experts warn that
this policy — albeit vital, and in line with trends towards
supporting targeted health initiatives —risks undermining
more crucial, and less funded, efforts to improve basic
health infrastructure. Whilst it is easy to demonstrate the
impact of targeted initiatives on specific diseases, it is hard-
er to measure the impact of systematic and more low—key
initiatives on basic health care, eg, more clinics, better sup-
plies of basic equipment, improved training and diagnosis
— and donors like impact. Moreover, more people died of
other causes during the Ebola outbreak, but the frighten-
ing nature of Ebola gives it a higher profile than more in-
sidious diseases like malaria and diarrhoea. (International
Business Times, 23 Jan 2016)

»» Mr Jakaya Kitwete, Africa United Global Ambassador
and former president of Tanzania, has called on all African
governments to prioritise access to vaccination across the
continent. Africa United is an African—wide innovation led
by GAVI, the Confederation of African Football, the African
Union, the World Bank and the CDC Foundation, and will
use sport as a catalyst on critical health issues facing Africa.
Mr Kikwete spoke at his formal acceptance as Champion
for Immunisation and Global Ambassador, and ahead of
the launch of Africa United’s universal immunisation initia-
tive in Kigali, Rwanda. “In Kigali, my esteemed partner in
this fight, CAE will remind everyone that ‘every shot
counts’ as we look to achieve our goal of universal immun-
isation,” he said. (allafrica.com, 2 Feb 2016)

»» 15% of Zimbabwe’s population is HIV—positive, giving
it one of the world’s highest prevalence rates, and more
than 1.3 million people are living with the virus. In 2013,
the Global Fund gave a US$ 555 million grant to enable
antiretroviral treatment for Zimbabweans, and currently
700000 people access treatment. However, these efforts are
being seriously undermined by Zimbabwe’s drought, which
has reduced its maize harvest from the required 1.2 million
tonnes to 200 000 tonnes, and up to 2.4 million people are
suffering from food insecurity. Nutrition and HIV are close-
ly linked, as poor nutrition can damage the immune system
and accelerate the development of full-blown AIDS. Anti-
retroviral drugs should be taken on a full stomach, so if
people forego meals they could be forced to stop drug ther-
apy — risking the virus mutating into a drug—resistant ver-
sion. Poor nutrition also renders people more vulnerable

to opportunistic infections like tuberculosis. The UN’
Food and Agricultural Organization calls for “vigorous ef-
forts to achieve and maintain good nutrition among HIV—
infected people.” Zimbabwe’s National AIDS Council is not
tasked with providing additional nutrition to HIV—positive
people; and in an attempt to avert catastrophe, the govern-
ment has acquired 650000 tonnes of maize for national
consumption. (IPS, 1 Mar 2016)

»» In March 2016, South Africa became the first middle—
income country to fund social impact bonds (SIBs) for ma-
ternal and early childhood development. SIBs are a funding
mechanism that draws on upfront capital from investors
for services, and a government agency repays the investors,
based on outcome performance. These impact bonds were
also a first for Africa. Studies of SIBs in other countries have
found that they are suited for interventions that have high
potential returns (but learning, adaptability and service
combinations are needed to realise them), and for interven-
tions that are not core government—funded. Linking pay-
ment to outcomes can encourage more government invest-
ment in early childhood development; it supports
performance management and adaptability; and helps de-
velop the knowledge base of the most effective early child-
hood development interventions. More countries will
launch SIBs in the coming years, and it is important to
share lessons to improve the efficiency and quality of their
implementation. (Brookings, 6 Apr 2016)

»» In a blog published in the Financial Times, Tom Kariu-
ki of the African Academy of Sciences argues that although
most African countries face similar health and developmen-
tal challenges, their researchers work separately, thus wast-
ing limited human resources and infrastructure. He con-
demns this lack of collaboration, which meant that eg,
lessons from earlier Ebola outbreaks in Uganda and the DR
of the Congo could not be shared with Guinea, Liberia and
Sierra Leone, as well as competing for a small pool of fund-
ing. He calls for the pooling of human resources and more
career opportunities for researchers, to halt Africas loss of
20000 scientists each year to developed countries. Funders
should promote pan—African collaboration, such as the De-
veloping Excellence in Leadership, Training and Science
Africa Initiative (DELTAS). DELTAS supports large net-
works and consortiums, which address emerging, infec-
tious and non—communicable diseases. The African Union
should lobby for more government funding and improve
Africa’s R&D expenditure — currently 1.3% of the global
total. This should provide the resources for Africa to deal
with its problems before they spiral out of control or spread
globally. (Financial Times, 9 May 2016)
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» Asia

Regions

»» Michael Gideon Marmot, the President of the World
Medical Association, highlighted how Thailand’s universal
health programme is a model for other emerging econo-
mies in Asia in its provision for low—income workers. The
programme was introduced in 2002, and was rapidly ex-
tended to 18 million uninsured people, with an additional
29 million people covered by less comprehensive schemes.
In Thailand, 11% of health care is met by out—of—pocket
payments, compared to 63% in India — depriving Indian
people of access to health care. However, there are cost
constraints within Thailand’s health system, resulting in the
government facing pressure to abolish the US$ 0.80 co—
payment programme, although there is a great deal of pop-
ular support for Thailand’s health system. (Voice of America,
9 Feb 2016)

»» Increasing rates of HIV infection in the Philippines are
going against the global trend of decline, with rates of new
infection increasing by more than 25% from 2001 to 2011.
In 2015, there were 30 356 recorded cases, with more than
80% occurring since 2010, leading to an estimated num-
ber of 133000 recorded cases by 2022. Higher infections
amongst injecting drug users (partially due to banning the
provision of clean needles without a prescription), coupled
with low condom use and high fertility rates have raised
fears of “downstream” HIV infections to groups who are
not generally at risk, such as children being infected
through mother—to—child transmission. Women are often
infected through drug—using partners, and are deterred
from seeking follow—up exams or ART — which could pre-
vent mother—to—child transmission — due to the stigma sur-
rounding an HIV diagnosis. To offset this, the Sotto Treat-
ment Hub has a designated nurse who tracks women from
when they test positive to when they give birth and their
babies are tested for HIV. (Thomson Reuters Foundation, 15
Feb 2016)

»» In 2014, an unlicensed doctor in a remote area of Cam-
bodia infected 300 people with HIV, due to contaminated
needles. So far, 14 people have died, and others remain
weakened from the infection. Cambodia has one of the
worlds lowest doctor/patients ratios — 1 doctor per 5000
people — so unlicensed doctors are common. They are par-
ticularly common in remote areas with poor health infra-
structure, and where it can be very expensive and difficult
to travel to the nearest hospital. However, it can be argued
that unlicensed doctors can help fill a yawning gap in pro-
vision, as they are on hand, can offer immediate help and

are much more affordable — an important consideration

when people may have to choose between food and med-
ical care. Since the HIV outbreak, there has been a govern-
ment clampdown on unlicensed doctors, many of whom
do have medical training. Some NGOs are stepping in, by
providing mobile clinics, training for unregistered mid-
wives, and using local volunteers to share knowledge on
health and nutrition. However, this does not resolve the
fundamental problems of Cambodia’s health system being
under—funded and under—resourced, which was highlight-
ed by the HIV outbreak. (Al Jazeera, 11 Mar 2016)

»» In March, Myanmar swore in its first civilian president
for more than 50 years, and his party, Aung San Suu Kyi’s
National League for Democracy won large majorities in
both houses of parliament in November. Mr Thein Sein,
the outgoing president, handed over power peacefully, and
Mr Min Aung Hlaing, head of the army, openly supported
Myanmars democratic transition. Whilst an apparent tri-
umph for democracy, the situation is more complex, as
Miss Suu Kyi (the people’s preferred choice for president)
was barred from office by the constitution which disallows
anyone with a foreign spouse or children from this role.
Instead, she is in charge of the foreign ministry, and in-
tends to run the country via the nominal president — in-
stalling a puppet president is an inauspicious start. How-
ever, the larger democratic threat is the power reserved for
the army, which still controls defence, border affairs and
home affairs — giving it control over the country’s entire
administrative structure. It also dominates the National
Defence and Security Council, which can impose martial
law and run the country, and can potentially veto any con-
stitutional changes. The country’ future success and pros-
perity depends on the civilian and army sides working to-
gether, despite controlling different parts of government.
(The Economist, 3 Apr 2016)

»» More than 57000 Indonesian people with mental
health conditions have been subjected to pasung — ie, be-
ing shackled or locked up in a confined space at least
once, and currently 18 000 people are shackled. The prac-
tice was banned in 1977, but remains widespread due to
a lack of awareness, superstition and inadequate mental
health services (a law requiring mental health medication
to be provided in primary health centres is not being im-
plemented). In their report Living in Hell, the campaign-
ing organisation Human Rights Watch calls on the gov-
ernment to enforce the ban on shackling and ensure
access to mental health care. They recently met with In-
donesia’s health minister, Nila Moeloek, and were encour-

www.jogh.org ®

JUNE 2016 + VOL.6No. 1 » 010201


http://www.voanews.com/content/thai-health-policy-seen-as-model-for-emerging-economies/3182992.html
http://news.trust.org/item/20160215010349-k2qrj/?source=fiOtherNews2
http://www.aljazeera.com/programmes/101east/2016/03/cambodia-unlicensed-heal-160309111458745.html
http://www.economist.com/blogs/economist-explains/2016/04/economist-explains-0

Regions

aged by her commitment to providing mental health med-
ication in 9500 community health centres across
Indonesia — which could help end shackling. They now
call on her to demonstrate her willingness to deliver by

Tonga is the world’s most obese country, with up to 40%
of the population estimated to have type 2 diabetes and
other non—communicable diseases and life expectancies
have fallen by 10 years (from the mid—70s to mid—60s).
The traditional Tongan diet consisted of fish, root vegeta-
bles and coconuts, but gradually was replaced by cheap
offcuts of meat from the USA and New Zealand and tinned
produce. Tonga’s obesity problem may partly be genetic, as
islanders had to survive long periods without food so their
bodies are programmed to hold onto fat stores. However,
Tongan society traditionally views overweight people as at-
tractive, and there is a culture of over—eating at celebra-
tions. There are government efforts to raise awareness of
the risks of diabetes, but there is little evidence of chang-
ing lifestyles or diet. According to one doctor, this will take
generations and things will worsen before they improve.
(BBC, 18 Jan 2016)

Australia’s annual Closing the Gap report shows that in-
digenous Australians continue to die younger, are more
likely to be unemployed and with lower educational levels
than other Australians. The government has seven targets
across health, education and employment to close this gap,
and there are five failings in these areas. First indigenous
people die 10 years younger than non—indigenous people,
although recent declines in mortality rates from chronic
and circulatory diseases may improve this in the future.
Second, the infant mortality rate for indigenous people is
6.4 per 1000, compared to 3.6 across all Australians. Third,
60% of indigenous students finish Year 12 of school, com-
pared to 86.5% for other Australians. Fourthly, the employ-
ment rate amongst indigenous people is 47.5%, compared
to 72.1% amongst non—indigenous Australians. Indige-
nous people are more vulnerable to economic shocks, and
unlike non—indigenous Australians, their employment lev-
els have fallen from 2008 levels. Finally, an indigenous man
is 15 times more likely to be jailed than a non—indigenous
man — indigenous people comprise 3% of the Australian
population, but are 25% of the prison population. (Sydney
Morning Herald, 10 Feb 2016)

The Marshall Islands are the latest Pacific Island coun-
try to confirm the arrival of the zika virus. Although there
is one sole case to date, the government has declared an

giving a full plan for providing community health centres
with the necessary medication — no longer should a lack
of medication be used as an excuse to shackle people.
(Human Rights Watch, 11 Apr 2016)

“outbreak” and a state of health emergency due to the is-
lands being extremely vulnerable to the disease. It is the
islands’ dry season, and zika could spread further and af-
fect more pregnant women when the rains start — the state
of emergency aims to prevent this happening. Efforts are
currently focused on pregnant women, with volunteers dis-
tributing leaflets house—to—house on cleaning, mosquito
control, symptom recognition and zika kits (containing
mosquito repellent, treated bed nets and condoms). The
government is considering importing blood supplies to
avoid transmission by contaminated blood. With scarce
health facilities on the outlying islands, health officials are
emphasising zika prevention in these areas. (Radio New
Zealand, 8 Mar 2016)

More than 200000 women and girls in New Zealand
have been vaccinated against the human papilloma virus
(HPV), which is linked to several cancers, including cancer
of the cervix and throat. However, in contrast to Australia
where the vaccine is available to both males and females,
New Zealand restricts state—funded HPV vaccinations to
females, and males aged 9-26 who identify as gay. How-
ever, the prevalence of HPV-linked oropharyngeal cancers
is higher amongst men — 4 per 100000 compared to 1 per
100000 for women — and is approaching the incidence of
cervical cancer. This had led to campaigners to call for gov-
ernment funding for HPV vaccination to be extended to
boys. “Men are more exposed to the virus because the route
of exposure is understood to be oral sex and that the con-
centration of virus in the female genital tract is much high-
er than in the male tract,” says ENT surgeon Dr John Chap-
lin. (New Zealand Herald, 20 Mar 2016)

A young woman — a refugee from Africa — was raped in
Nauru’s refugee detention centre, and was sent to Papua
New Guinea to terminate her pregnancy. Abortion is illegal
in Papua New Guinea, and Australias Federal Court ruled
that Australia owes her a duty of care to ensure she receives
a safe and legal abortion — Australias government had pre-
viously argued that it owes no duty of care towards her.
The woman — known only as S99 — suffers from violent
epileptic seizures, severe mental health issues and special-
ist medical needs arising from a medical procedure she was
subjected to as a young girl. Her barrister told the Court
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that sending S99 to Papua New Guinea for an abortion was
tantamount to “procuring illegal conduct,” and the court
ruled that it was unreasonable to consider an abortion pro-
cured in Papua New Guinea as a safe or legal procedure.

» China

Regions

However, the court did not require her to be brought to
Australia for the procedure, and it is expected that a third
country will be found for her termination. (Sydney Morn-
ing Herald, 6 May 2016)

»» China’s government estimates that 13% of China’s main-
land population has a “psychiatric handicap”, and the
World Health Organization estimates it as almost 10%. De-
spite these large numbers, there are only 20000 mental
health specialists in the entire country, and 1.7 psychiatric
beds per 10000 people — the global average is 4.4 beds.
This gap has led to Dr Guan Weili to set the Wenzhou
Kangning Hospital, China’s largest private mental health
facility. The hospital owns five centres, manages four oth-
ers and plans to expand into Hong Kong. Although psy-
chiatric hospitals have existed since 1949, the first mental
health laws — including the right of patients not to be de-
tained against their wishes — were only implemented in
2013. Mr Guan believes that the rise in psychiatric prob-
lems is linked to China’s rapid economic growth — indeed,
some large corporations offer 24—hour helplines and sui-
cide prevention counselling — comparing it to Japan at a
similar stage of development. (Forbes, 26 Jan 2016)

P> Shares in Alibaba Health Information Technology Ltd
fell as China suspended a drug—coding system (PIATS) de-
veloped and owned by the company. PIATS identifies coun-
terfeit medicines, and generated nearly 50% of the com-
pany’s revenue in the previous financial year. The company
received no advance warning of the Chinese Food and
Drug Administration’s decision, who have made draft
amendments to existing rules to allow other methods of
tracking drugs to their source. The company plans to con-
tinue operating PIATS, and will work closely with regula-
tors to continue such operations under their direction.
(Bloomberg, 22 Feb 2016)

P> 27 people have been arrested for the illegal sale and dis-
tribution of incorrectly stored vaccines across China; and
four hospital chiefs have been charged with buying vaccines
from illegal sources. The vaccines are allegedly still safe, and
people who have been vaccinated do not need to be re—vac-
cinated. However, neither the vaccines’ batch numbers, nor
the clinics which have used them, have been disclosed, lead-
ing to parents and experts demanding more transparency.

China’s State Council is reforming the legal framework for
privately—produced vaccines by making provincial disease
control centres responsible for purchasing vaccines. This
would block the current loophole that allows vaccines to be
sold privately. (South China Morning Post, 14 Apr 2016)

»» 500 school students at the Changzhou Foreign Lan-
guages School in Jiangsu suffered serious health problems,
including cancer, after their school was relocated to a site
near former chemical plants. 493 students developed blood
abnormalities, leukemia, lymphoma, dermatitis, eczema
and bronchitis. A report on China’ state broadcaster China
Central Television showed that soil and groundwater in the
area contained toxic compounds and heavy metals, and
one carcinogen was 100000 times above the safety limit.
It appears that the environmental assessment prior to the
school’s construction did not look for pesticides, and build-
ers used heavily—polluted groundwater during construc-
tion. China increasingly views environmental pollution as
a destabilising social factor rather than the inevitable result
of economic expansion, and has recently increased efforts
to combat it. (Irish Times, 18 Apr 2016)

»» Following the end of China’s one—child policy, the role
of the countrys army of family planning officers is chang-
ing. Over the past 35 years, family planning officers cov-
ered cities, towns and villages across China, and uncovered
families suspected of breaking China’s one—child legisla-
tion. They were widely distrusted — confiscating property
if families couldn’t afford to pay fines levied for breaking
the one—child rule, and pressurising women into abortions,
even when women were six months’ pregnant. However,
some are being retrained in child welfare, and are teaching
parents and grandparents how to develop and stimulate
toddlers’ minds by talking, singing and reading to them.
Overall, China’s one—child policy has led to a shrinking la-
bour—force that could undermine economic growth and
innovation within the workplace, and investing in young
children’s development could be essential for the country’s
future. (BBC, 4 May 2016)
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» KEurope

»» According to a report compiled by Health Consumer
Powerhouse, waiting times for emergency treatment in
Irish hospitals are the worst in Europe, and frequently ex-
ceed 3 hours. Overcrowding in emergency departments
places the health system under strain, with a snapshot of
391 patients on trolleys showing that 210 had waited more
than nine hours. In addition, waiting times for minor op-
erations and CT scans also rank amongst Europe’s longest.
Ireland also ranks poorly for direct access to a specialist and
physical activity in schools, and worst for binge drinking.
However, Ireland’s smoking rates are amongst Europe’s
lowest, and is rated highly for access to essential drugs.
Other problems include the high percentage of people pur-
chasing duplicate health insurance, although the report
praised Ireland’s “dedicated efforts” in halving the rate of
MRSA infection between 2008 and 2015. (Irish Times, 26
Jan 2016)

»» NGOs warn that HIV infections are rising in eastern
Ukraine, where treatment and prevention programmes,
condom distribution to high-risk groups, and needle ex-
change programmes have been affected by two years of
conflict between pro—Russian separatists and government
forces. Even before the conflict, Ukraine had one of the
highest rates of HIV infection in Europe — 1.2% of Ukrai-
nians aged between 1549 years were HIV—positive, and
this may have doubled. 30% of new infections are in the
partially rebel-controlled areas of Donetsk and Luhansk,
and HIV-related tuberculosis infections are also common.
There are shortages of antiretroviral treatment — although
this is slowly improving — and diagnostic and treatment
equipment. Mikhail, an HIV—positive man, says “its hard
to live in such conditions. Half of the pharmacies are closed
[and those that are open] don't even have the most basic
medication.” (IRIN, 23 Feb 2016)

»» Despite high overall spending on welfare, Finland’s
health system is under—resourced, with long waiting times
—a 2012 report found that 80% of people had to wait 2
weeks to see a family doctor — and severe cost pressures.
Finland spends 7% of its GDP on health, compared to 8%

» India

in the UK, and has a high proportion of private primary
care doctors. Some Finnish people use private doctors in
nearby Estonia to save time and money. The health service
is locally funded, so that poorer areas have corresponding-
ly lower—quality health care. Users of the public health sys-
tem face high charges for drugs and consultations, and
many people are forced to use private health care. How-
ever, reforms are planned, with 301 municipalities being
merged into 19 larger, more efficient, organisations. (The
Guardian, 23 Feb 2016)

»» In the country’s 2016 Budget, the UK’s Chancellor, Mr
George Osbourne, announced a sugar tax on soft drinks.
The tax, aimed at reducing the rise in childhood obesity,
will begin in 2018 and money raised will fund sports ac-
tivities in primary schools. It will be levied on drinks com-
panies, and assessed on the volume of sugar—sweetened
drinks they produce or export. The tax will be graduated,
with one level for drinks with sugar above 5 g per 100 ml,
and a second level for drinks with more than 8 g per 100ml,
leading to price increases of GBP 0.08 (US$ 0.11) per
drink. Mr Osbourne noted that a can of cola typically con-
tains 9 teaspoons of sugar, and others have up to 13 tea-
spoons — more than double a childs recommended added
sugar intake. A 2015 report by Public Health England rec-
ommended a 10—20% tax on high—sugar products. The
move was welcomed by the British Medical Association,
the Labour Party and Jamie Oliver, the celebrity chef and
healthy eating campaigner, although the political party
UKIP opposed it. (Huffington Post, 16 Mar 2016)

»» Romania’s health minister Patriciu Achimas—Cardariu
has resigned following public protests over the use of sub—
standard disinfectant in dozens of Romanian hospitals. Au-
thorities conducted searches at hospitals and at the drug
company, Hexi, which reportedly supplied the disinfectant
for use on surfaces and hands. Police also took away docu-
ments and samples from 25 hospitals. This is the latest
problem to hit Romania’s underfunded health system,
which faces an outflow of staff and systemic bribery and
informal payments. (Washington Post, 9 May 2016)

»» A 2010 World Bank estimate showed that premature
mortality, lost productivity, health care provision and other
losses due to inadequate sanitation costs India US$ 53.8

billion each year. However, Shamika Ravi and Rahul Ahlu-
walia argue that large gains in India’s public health, espe-
cially the health of its poorest people, can be made if the
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government prioritises the expansion and effective delivery
of “public goods”, such as vaccination, health education,
sanitation, public health, primary care and screening, and
reproductive and child health. These gains could be made
economically, as neighbouring Sri Lanka and Bangladesh
spend less on health as a percentage of GDP, yet have better
outcomes. India should therefore focus on setting appropri-
ate goals, and reforming the public health sector’s gover-
nance and management systems so it can deliver these goals.
There are also severe shortages of qualified health profession-
als, especially in rural areas, and the government must be
creative in addressing this. Health financing requires reform,
and Shamika Ravi and Rahul Ahluwalia also urge the adop-
tion of Medical Savings Accounts with tax deductions for
medical expenses, and direct payments for those who can-
not pay themselves. (Brookings, 26 Jan 2016)

»» New Delhi’s pollution levels exceeded Beijing and Shang-
hai on 24 Dec 2015, when they reached levels of 295mg/m?
for PM 2.5 and 470 mg/m’ for PM 10 (against recommend-
ed upper limit of 60 and 100 respectively). The city’s pollu-
tion crisis has led to a sharp rise in respiratory illnesses, skin
and eye allergies, cardiac arrest, memory loss, depression and
lung damage, and 4—in—10 children suffer from severe lung
problems. Pollution is responsible for 10 000-30 000 deaths
in New Delhi each year, and is the 5" largest cause of death
in India. New Delhis massive population growth is fuelled
by polluting industries, sharp rises in the number of vehicles,
and spiralling energy consumption supplied by polluting
power stations. Thanks to public pressure, the Delhi govern-
ment has introduced a number of measures, including road
rationing to reduce vehicle pollution. Environmentalists state
that this ignores the role of industry, and calls on Delhi to
copy Chinas lead in issuing pollution—related alerts. (The
Diplomat, 8 Jan 2016)

»» India is conducting its first survey of the prevalence of
drug—resistant tuberculosis (TB), and plans to release the
results by December 2016. With an estimated 2.1 million
cases, India has the world’s highest number of TB patients,
and is believed to have the largest number of drug-resis-
tant TB cases after China. The World Health Organization
describes drug-resistant TB as a global threat to TB treat-
ment. The survey would improve the detection of drug-re-

» The Americas

Regions

sistant TB by highlighting high—prevalence areas, and in-
form Indias future TB—control strategy — and improved
detection is vital to prevent transmission of the disease.
(Reuters, 7 Mar 2016)

»» Diabetes is rapidly increasing in India, with 70 million
cases amongst the adult population in 2015, and preva-
lence has risen by 80% amongst women between 1980 and
2014. According to research published in the Lancet, India
has the second-highest prevalence of diabetes worldwide,
and until it was recently overtaken by China its prevalence
rate was the highest. To help alleviate the problem, India’s
National Programme for Prevention and Control of Cancer,
Diabetes, Cardiovascular Diseases and Stroke is focusing
on awareness raising, behaviour and lifestyle changes,
screening, and early diagnosis and referral for at—risk peo-
ple. (Times of India, 27 Apr 2016)

P> In 2015, India inaugurated its Mission Indrahanush,
which aims to immunise every child against 7 vaccine—
preventable diseases by 2020, and achieve above 90%
coverage — compared to the current 65%. This target is
additionally ambitious, in light of India’s Universal Im-
munisation Programme (UIP) introduction of four new
vaccines (polio, rotavirus, rubella and Japanese encepha-
litis). However, there are 25 vaccine—preventable diseases,
which will require the expansion of the UIP over time,
raising the issue of funding. This is particularly complex
given India’s large population, and it will be ineligible for
GAVI support by 2021. A recent report published by the
IKP Trust and Global Health Strategies outlined the pos-
sible costs and finance options for expanded immunisa-
tion coverage. Amongst other options, it considered a
“National Trust Fund for Health and Immunisation.” Self—
financing trust funds can potentially protect against vola-
tility in drug prices and donor support. The report au-
thors also call for all expenditure on maternal and child
health and preventative health care to be re—classified as
capital expenditure rather than revenue expenditure; and
for the US$ 471 million needed for India to meet its im-
munisation targets to be allocated additionally and sepa-
rately from the health ministry budget and ring—fenced
as an annual recurring outlay, indexed for inflation. (Asian
Age, 6 May 2016)

»» Barbados was one of seven countries to take part in the
first WHO/UN Development Programme global project on
adapting public health systems to climate change. In Bar-
bados, one of the key aims was to improve water storage

facilities to eliminate mosquitoes, give technical advice on
building and maintaining water tanks, and raise awareness
about safe ways to harvest rainwater. This is especially cru-
cial for Barbados, which has a high rate of dengue fever and
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some recently—detected cases of zika. As zika spreads, there
is more pressure to analyse the health impacts of climate
change and extreme weather, and to understand how cli-
mate stresses can shape health risks. Although any link be-
tween climate change, powerful El Nino weather phenom-
enon and the rise of zika is unproven, it is certainly
plausible that unusual weather conditions make it easier to
transmit the virus. Understanding these linkable could lead
to targeted preventative public health measures in areas at
high risk of an outbreak. (Thomson Reuters Foundation, 29
Feb 2016)

P> According to a report from Amnesty International, ac-
cess to contraception and abortion can be a lottery in Latin
America, and is often dependent on the woman’ ability to
pay or the personal and religious views of health workers.
In most countries in the region, abortion is only allowed in
cases of rape, incest or if the mothers life is in danger, giv-
ing the region some of the world’s strictest abortion laws.
When combined with the low availability of contraception
—according to the UN Population Fund, 1-in—3 women of
child-bearing age who would like to use birth control has
no access — women can be forced to undergo dangerous
backstreet abortions, which causes at least 10% of mater-
nal deaths in Latin America. Each year, around 760 000
women in Latin America receive hospital treatment for
complications related to unsafe abortions. This spread of
zika has led to some countries recommending that women
delay pregnancy. However, Amnesty states “this recom-
mendation is not just absurd, it is insulting in a region
where more than half of pregnancies are unwanted or un-
planned, where there are extremely high rates of sexual
violence, where the demand for contraception far outstrips
availability.” (Thomson Reuters Foundation, 7 Mar 2016)

P> Almost 10% — US$ 619 billion — of the US government’s
health spending is on Medicare, the country’s health insur-
ance scheme for elderly people. Medicare covers the aver-
age market price for a drug, plus a 6% premium and sepa-
rate compensation for administering the drug. This
incentivises doctors to prescribe expensive drugs over
cheaper, similar, drugs. To reduce costs, the federal govern-
ment has proposed reducing the 6% premium to 2.5%,
plus a flat fee for treatment. There are concerns that this
proposal will stifle innovation from smaller providers, as
lower margins could mean that treatment could only be

provided at scale, eg, within hospitals. Doctors and drugs
companies, the main beneficiaries of the current arrange-
ments, are also strongly opposed to the proposal, but it is
difficult to disentangle justifiable concerns from scaremon-
gering. (The Economist, 16 Apr 2016)

»» Following the 7.8 magnitude earthquake which struck
Ecuador in May, killing more than 600 people, causing bil-
lions of dollars’ worth of damage and leaving 720 000 peo-
ple in need of humanitarian assistance, the government and
the UN have launched an urgent appeal for US$ 72.7 mil-
lion from the international community. However, response
has been slow with donors only raising US$8.6 million,
with an additional US$ 6.5 million pledged outwith this
appeal. This brings the total to US$ 15.1 million — far short
of what is required. Homes, roads and public infrastructure
have been razed by the earthquake, and Ecuador’s already—
struggling economy will slip back into recession as GDP
will fall by an estimated 2—-3%. Lenders such as the World
Bank have opened US$ 600 million of credit to help the
Ecuador response, and the government announced emer-
gency finance measures (one—off taxes, asset sales etc.) to
fund reconstruction. “We thank those countries who have
responded to our appeal and call on others to do the same,”
said Mr Jens Laerke, a UN spokesperson. (Public Finance
International, 9 May 2016)

»» Undocumented immigrants in Canada often avoid main-
stream health services because they fear being reported to the
countrys border services — some patients have said they could
rather die than be deported — and the US$ 695 hospital con-
sultation fee acts as a further deterrent. Bryon Cruz, an out-
reach worker with the migrants’ rights group Sanctuary City,
works to connect undocumented immigrants with the health
care they need, and notes that people have been deported for
accessing medical services. He receives 25 calls a week from
undocumented immigrants too afraid to access mainstream
services, and he has a network of social and health care work-
ers who will treat these people without reporting them. Ex-
amples of this work include an off—duty doctor replacing a
patients dislocated shoulder behind a café, and a veterinarian
was on the brink of stitching another patients wound until a
nurse came forward. Mr Cruz has seen progress from Vancou-
ver Coastal Health and Fraser Health on not reporting immi-
grants, and calls for the children of undocumented immigrants
to get free health care. (CBC news, 5 May 2016)

JUNE 2016 » VOL.6 No. 1 » 010201

www.jogh.org ®


http://news.trust.org/item/20160229070252-h0ga3
http://news.trust.org/item/20160307060247-sm85g/?source=fiOtherNews3
http://www.economist.com/news/united-states/21696999-welcome-proposal-cut-payments-drugs-has-doctors-defensive-fat-loss-needed
http://www.publicfinanceinternational.org/news/2016/05/ecuador-earthquake-international-appeal-falls-short-target
http://www.publicfinanceinternational.org/news/2016/05/ecuador-earthquake-international-appeal-falls-short-target
http://www.cbc.ca/news/canada/british-columbia/undocumented-immigrants-health-care-1.3567310

Agencies

» The Bill and Melinda Gates Foundation

»» Bill Gates and George Osbourne, the UK Chancellor of
the Exchequer, announced funding of US$ 4.3 billion over
the next five years in efforts to eliminate malaria. The fund
comprises US$ 345 million from the UK’ overseas budget
for the next five years, with US$ 200 million in 2016 from
the BMGE, with more donations to follow. In a joint letter
to The Times newspaper, Mr Gates and Mr Osbourne high-
light the global scale of malaria — 200 million cases each
year, and the economic cost — mainly borne by Africa and
running into billions of dollars — of lost productivity and
public health expenditure. According to the World Health
Organization, there were 438 000 malaria deaths in 2015,
mostly in children aged under 5, and mostly in Africa.
Progress is controlling malaria is being undermined in the
spread of resistance to antimalarial drugs and to insecticide.
(The Guardian, 25 Jan 2016)

»» In November 2015, the BMGF announced an addition-
al US$ 120 million investment in family planning over the
next three years. This is a 25% increase on its current fund-
ing level, and aims to meet the Family Planning 2020 goal
of giving a further 120 million girls and women voluntary
access to birth control. The BMGF will continue to invest
in new forms of birth control to expand the range available
to women, eg, injectable methods than can be easily deliv-
ered by community health workers, or self-~administered
at home. (Devex, 11 Feb 2016)

»» In an interview ahead of the publication of the BMGF’s
annual letter, Bill and Melinda Gates highlighted how, in
the wake of the Ebola tragedy, the zika virus has spurred
brought a faster and more united response. Bill Gates not-
ed that the BMGF has invested in modifying mosquitoes
not to carry viruses, and in reducing their numbers, and
that the same breed of mosquitoes carries dengue and zika
pathogens. This year’s letter calls for young people’s in-
volvement in tackling inequity, focusing on energy and
time. It highlights the need for cheap carbon—free energy
that would benefit people in developing countries, and the
gap in the amount of time spent on unpaid work between

» The GAVI Alliance

men and women. This gap hampers people rising out of
poverty; bringing labour—saving devices to developing
countries would help free women to earn money for their
families and improve health care and nutrition. (Reuters,
23 Feb 2016)

»» PATH, the non—profit global health organisation, is
opening a Center for Vaccine Innovation and Access, with
initial funding of US$ 11 million from the BMGE PATH
will use the funding to accelerate the development and
distribution of vaccines to halt deaths from preventable
diseases. Currently, PATH has more than 20 vaccines at
different stages of development and use, which target the
worlds leading causes of child mortality — pneumonia,
diarrhoea, malaria, plus diseases like polio and meningi-
tis. PATH also plans to use the new Center to address the
new threats from diseases like ebola and zika. “The new
Center will bring together PATH’s expertise across the en-
tire vaccine development and introduction process, from
pre—clinical trials on novel vaccine concepts to regulatory
approval and policy review, from design and conduct of
field trials to innovative approaches for new vaccine de-
velopment,” says Mr David Kaslow, the Center’s head.
(GeekWire, 16 Mar 2016)

»» The BMGF has made a US$ 5 million equity investment
in Amyris Inc., a US—-based bioscience company. The in-
vestment will fund work on further reducing the cost of a
leading malaria treatment, focusing on the continued pro-
duction of high—quality and secure supplies of artemisinic
acid and amorphadiene for use in artemisinin combination
therapies (ACTs), which are recommended by the WHO
as the primary first-line treatment for malaria. Amyris
made its artemisinic acid—producing strains available to
Sanofi in 2008 on a royalty—free basis. Sanofi scaled—up
this technology to produce artemisinin for ACT treatments,
intending to produce enough semi—synthetic artemisinin
for up to 150 million treatments by 2014, and ensure dis-
tribution on a “no profit, no loss” principle. (Business Stan-
dard, 12 Apr 2016)

»» GAVI has signed a US$ 5 million deal with the pharma-
ceutical company Merck to keep 300000 Ebola vaccine
doses ready for emergency use or further clinical trials.
Merck will submit a licensing application by the end of
2017, which would help GAVI prepare a global stockpile.

Early trials of the VSB-EBOV vaccine — which combines a
fragment of the Ebola virus with another safer virus — sug-
gest it may give 100% protection, although this is still pre-
liminary. The deal was announced at the World Economic
Forum at Davos, Switzerland. Isolated flare—ups of Ebola
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are still anticipated, and the vaccine could be important
with dealing with these, as well as heading off any future
epidemics. (BBC, 20 Jan 2016)

»» Médecins Sans Frontieres (MSF) expressed grave con-
cern that the high cost of vaccines is not being given high-
er priority at the Ministerial Conference on Immunization
in Africa. MSF say that the high cost of vaccines affects its
ability to provide health care in developing countries, and
call for pharmaceutical companies to reduce the cost of
three—dose pneumonia vaccinations to US$ 5 per child,
amongst others. MSF argue that lack of immunisation prog-
ress in some countries since 2013 is due to high prices —
eg, vaccinations for pneumonia, diarrhoea and HPV have
increased 68 times between 2001 and 2014. MSF are con-
cerned that countries that are not poor enough to qualify
for GAVI support have to negotiate prices on their own,
risking their coverage rates. They call for GAVI to negotiate
better deals with pharmaceutical companies. “From 2001—
2014, the US has given GAVI US$ 1.2 billion in direct
funding, and has pledged US$ 1 billion for 2015-18. This
money can go much further if the vaccines, like Pfizer’s
pneumonia vaccine, are cheaper.” (Humanosphere, 26 Feb
2016)

»» Nepal passed the country’s immunisation bill in Janu-
ary, which aims to improve oversight of immunisation ser-
vices, set higher standards for vaccine testing and usage,
and change how Nepal finances its immunisation pro-
gramme. Nepal currently relies on financial support from
GAVI to fund 60-70% of its purchases. However, Nepal
will no longer be eligible for GAVI support when it transi-
tions from low— to middle—income status — expected by
2022, thus giving a few years to establish its own domestic
financing arrangements. The new law sets out two meth-
ods for financing immunisation. First, the law commits the
government to allocating funds to the National Immuniza-
tion Fund, levied through general taxation. Second, health
partners can contribute to a separate Sustainable Immuni-
zation Support Fund — although this will probably requires
incentives such as tax exemptions to be effective. The law
highlights Nepals commitment to immunisation, and the
Chairperson of the Parliamentary Committee on Women,

» The World Bank

Children, Senior Citizens and Social Welfare, Hon. Ranju
Kumari Jha, calls it “a milestone to protect child rights of
getting quality immunisation service, increase country
ownership and sustain the national immunisation pro-
gramme by securing adequate funding.” (healthaffairs.org,
7 Mar 2016)

»» Seth Berkley, GAVIs CEQO, believes that Ebola and zika
have removed attention from measles. He argues that mea-
sles should be prioritised, partly because it is highly infec-
tious and kills 115000 people each year, and also because
measles outbreaks act as an early warning system against
other threats to global health security. Measles” highly in-
fectious nature means that outbreaks are a useful measure
for gauging a health system ability to cope with potential
global epidemics, as 90% immunisation coverage is need-
ed to reach herd immunity, compared to 80-85% for oth-
er common diseases. If populations are under—immunised,
it is likely that other vital health interventions are lacking,
rendering people even more vulnerable to disease out-
breaks. Mr Berkeley calls for more resources on routine im-
munisation, supplemented with catch—up campaigns as
required. (Devex, 27 Apr 2016)

»» GAVlis backing a new national drone delivery network
to distribute blood supplies in Rwanda. There will be fur-
ther tests planned of its suitability for a wider range of
drugs, including vaccines, HIV treatments and treatments
for malaria and tuberculosis. This phase will see the drones
making up to 150 deliveries of blood to 21 transfusion fa-
cilities in western Rwanda — crucial for Africa, which has
the world’s highest rate of maternal deaths from postpar-
tum haemorrhaging. If successful, Rwanda’s drone network
could save thousands of lives and be a model for other
countries to duplicate. The project uses drones from the
Californian robotics company Zipline, and the “global cit-
izenship” art of the delivery and logistics giant UPS. “It is
a totally different way of delivering vaccines to remote com-
munities and we are extremely interested to learn if UAVs
[unmanned aerial vehicles] can provide a safe, effective way
to make vaccines available for some of the hardest—to—
reach children,” says Seth Berkley, CEO of GAVI. (Pharma
Market Live, 9 May 2016)

»» Ahead of a World Bank conference on how improved
land management can reduce poverty and foster develop-
ment, Mr Klaus Deininger, the conference organiser, argues
that women’ right to land creates other benefits. These in-
clude improved health and education for children, in-

creased household resources, and fewer child marriages as
daughters are less likely to be married for financial reasons.
Women with land rights tend to have bank accounts, and
their financial resources can render them less vulnerable to
domestic violence. In sub—Saharan Africa, women com-
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prise more than 50% of the agricultural labour force, but
fewer than 20% own farms. According to the UN World
Food Programme, if women farmers had the same access
to land as men farmers, global hunger could be substan-
tially reduced. The conference will focus on women and
property, with particular emphasis on gender equality and
land rights — key to achieving the Sustainable Development
Goals. (Thomson Reuters Foundation, 13 Mar 2016)

»» Costa Rica, already considered to have one of the best
health care systems in Latin America, has been granted a
US$ 420 million loan to further strengthen the financial
sustainability of its universal health insurance system, and
the management, organisation and delivery of its services.
This is in line with Costa Rica’s strategic health agenda,
which was developed by the Costa Rican Social Security
Administration to modernise primary health care net-
works. It will include the expansion of e-health and a 40%
increase in screening in areas with high incidence of colon
cancer. The programme will include a 25% advance to en-
sure progress. (Public Finance International, 21 Mar 2016)

»» The World Bank announced a US$ 5 billion loan to Tu-
nisia to support its democratic transition and economic
development. Tunisia has been hit with falling tourist rev-
enues — which account for 7% of GPD — after the Islamic
militant attacks in 2015, unrest over unemployment and
limited economic reforms despite wider political advances
following its 2011 uprising. Economic growth was 0.8%
in 2015, and is forecast to increase to 2.5% in 2016, but
unemployment is 15.1% and is much higher amongst the
country’s youngsters — who comprise more than 50% of
the population. The loans will be used to stimulate invest-
ment and job creation, and to intensify development in
disadvantaged areas. The World Bank agreed that Tunisia’s
economic reforms to date are headed in the right direction,
but more reforms are needed in the financial sector and to
increase transparency. The International Monetary Fund
and Tunisia are also in talks over a US$ 2.8 billion credit to
support economic reform. (Al Arabiya, 25 Mar 2016)

Agencies

»» Following on from the annual spring meeting of the
World Bank and IME 5 key themes have emerged. First,
the World Bank3 track record of involuntary resettlement
— which has faced severe criticism from human rights
groups — was put under the spotlight, as the bank’s Inspec-
tion Panel made recommendations for better practice. Sec-
ond, there were moves towards closer collaboration with
other development banks, which could help close the US$
60-70 billion infrastructure gap in Africa, amongst others.
Third, in the wake of the “Panama papers”, World Bank
President Jim Yong Kim emphasised how tax avoidance
hinders ending poverty, and that world leaders wish to
work with the Bank to track down illicit revenue flows.
Fourthly, the President of the African Development Bank,
Akinwumi Adesina, wants Africa’s leaders to focus more on
nutrition. And finally, UN Secretary General Ban Ki—-moon
called for more work on addressing the root causes of con-
flict behind the global refugee crisis, and for the world to
mobilise to ensure the safety and well-being of those cross-
ing borders. (Devex, 20 Apr 2016)

»» According to a World Bank study, South Asia could
create millions of new jobs in the clothing industry by
taking advantage of rising manufacturing costs in China,
boosting both economic growth and job opportunities for
women. With low labour costs and a growing young,
working—class population, South Asia is strongly posi-
tioned to increase its share of this labour—intensive indus-
try. Women’s participation in South Asia’s labour market
is low, and increasing job opportunities for women is vi-
tal for raising marriage ages, reducing birth rates, improv-
ing nutrition and school enrollments, and stronger eco-
nomic growth. However, the industry has a track record
of poor working conditions — highlighted by the collapse
of the Rana Plaza building in Bangladesh in 2013 — and
growth opportunities will not be fully realised without
closer attention to safety and improved conditions, due
in part to increased scrutiny from global brands and re-
tailers. (Voice of America, 29 Apr 2016)

» United Nations (UN)

»» The World Food Programme (WFP), a UN agency;, is
leading a project to boost incomes and improve food secu-
rity in developing countries. It will help 1.5 million small—
scale farmers across Africa, Asia and Latin America with
contracts to buy their crops, signed before they are planted,
to a value of US$ 750 million. It aims to enable margin-
alised farmers to access reliable markets — 50% of the
world’s 795 million people are farmers, and in some Afri-

can countries up to 90% of the population are smallholder
farmers — so that farmers could move from subsistence to
market—oriented production. However, critics warn that
the project could fail if it does not prioritise helping poor
farmers to adapt to climate change, by promoting crops
which are more resilient to drought. In addition, there are
concerns that farmers will be encouraged to buy hybrid
seeds which require chemical fertilisers which deplete soil,

www.jogh.org ®

13

JUNE 2016 + VOL.6No. 1 » 010202


http://www.reuters.com/article/propertyrights-women-worldbank-idUSL1N16H172
http://www.publicfinanceinternational.org/news/2016/03/world-bank-support-costa-rica-healthcare-improvement
http://english.alarabiya.net/en/business/economy/2016/03/25/World-Bank-plans-to-lend-Tunisia-5-bln-over-five-years.html
https://www.devex.com/news/key-takeaways-from-the-world-bank-spring-meetings-88058
http://www.voanews.com/content/world-bank-south-asia-can-create-millions-of-new-apparel-industry-jobs/3308090.html

Agencies

and rely on regular rainfall. The WFP responded by noting
that participating farmers can buy seeds from any supplier,
but will receive recommendations on which seeds are best
for their soil and water conditions. (Thomson Reuters Foun-
dation, 10 Feb 2016)

P> 175 world leaders gathered in New York to ratify the
Paris climate deal on the world Earth Day, marking the first
steps towards binding the countries to the promises they
made to cut greenhouse gases. It will come into effect when
the 55 countries responsible for 55% of greenhouse gases
have ratified the accord, and is set to begin in 2020. China
and the USA have agreed to ratify in 2016, and the EU%s 28
member countries are expected to ratify within 18 months.
The agreement comes as the 2016 El Nifio is believed to
have caused droughts, floods, severe storms and other ex-
treme weather patterns, and 2016 is set to break global
temperature records. In welcoming the agreement, the UN
Secretary—General Ban Ki—moon said “the era of consump-
tion without consequence is over. We must intensify efforts
to decarbonise our economies. And we must support de-
veloping countries in making this transition.” (Al Jazeera,
22 Apr 2016)

»» Aprils UN General Assembly Special Session on the
World Drug Problem (UNGASS) did not lead to any radi-
cal shifts in drug policy. The central goal of the UN global
drug policy is the elimination in the sale and use of illegal
narcotics. The hard—line interpretation of this policy — used
by most countries — does not lead to harm reduction, which
underpins the UN conventions on drugs. Countries such
as Mexico, Guatemala and Colombia have agreed that this
approach has failed, and benefits criminals. Whilst UN-
GASS has not shifted from this policy, there are changes in
the language around drug use, which reflects a greater fo-
cus on prevention and treatment — albeit falling short of
what is required to address the estimated 400000 drugs—
related deaths each year. In moves widely seen as signifi-
cant, countries such as Mexico and Canada quietly an-
nounced at the session that they are moving away from
UNGASS policy by introducing their own reforms (eg, on
cannabis use and legalisation). Many campaigners call for
full decriminalisation of drug use, although this would not

ensure the elimination of violence and corruption around

»» Cambodia’s dispute with the Global Fund over travel
expenses is now resolved, allowing the country to access
millions of dollars in aid money to fight malaria — amidst
fears over the rise of drug-resistant malaria. The dispute

black markets. In summary, whilst there was no radical
changes, the session heralds some important first steps in
the evolution of global drugs policies. (Huffington Post Aus-
tralia, 2 May 2016)

»» The UN has convened the first World Humanitarian
Summit (WHS), to take place on 23-24 May, in response
to the worst humanitarian crisis since World War II. One
UN report found that the average length of displacement
is 17 years, and another UN/World Bank report found that
90% of Syrian refugees in Jordan and Lebanon live below
the national poverty line, and many are unable to legally
earn money, and many children cannot access education.
However, commentators have noted it is unclear what out-
comes or actions the summit will produce. Médecins Sans
Frontieres (MSF) have pulled out of the summit, express-
ing concerns that the summit will not improve emergency
response and reinforce impartial humanitarian aid; and nor
will it make states accountable or responsible. This deci-
sion has added to the debate over creating “better aid”, and
Care International emphasises the importance of address-
ing the demand side, as well as reactive humanitarian aid.
Mr Gareth Price—Jones of Care International notes the nex-
us between humanitarian aid and development aid, and
addressing them together could more effectively address
complex, long—term crises. (IPS, 9 May 2016)

»» Turkish security forces have been accused by the UN
and the group Human Rights Watch of committing serious
human rights violations against Turkish civilians and Syr-
ian refugees. Turkish security forces may have deliberately
shot civilians, destroyed infrastructure, carried out arbi-
trary arrests, and caused displacements in an ongoing mil-
itary campaign against ethnic Kurdish separatists in the
country’s southeast. A separate report from Human Rights
Watch claim that Turkish border guards have shot and
beaten Syrian asylum seekers. The UN said that many
Kurdish—majority towns in the southeast have been sealed
off “for weeks” and are almost impossible to access, and
that there are reports of ambulances and medical staff be-
ing prevented from reaching the wounded. This is in the
wake of a deal between the EU and Turkey to halt the flow
of migrants to Europe, in exchange for aid and visa—free
travel for Turkish citizens. (Washington Post, 10 May 2016)

appears to have arisen over receipts for travel payments —
these are difficult to obtain in rural Cambodia and are
therefore not a requirement for government officials — and
the Global Fund has agreed not to ask for these. However,
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travel plans must be submitted in advance, spot checks can
be carried out to verify travellers’ locations, and staff will
have to reimburse any “irregular” funds. The agreement
means that Cambodia’s National Malaria Centre (CNM) can
now access a new US$ 12 million grant, plus another (al-
most untouched) grant of US$ 9 million. Although wel-
coming the resolution, CNM5 director Dr Huy Rekol noted
that Village Malaria Workers were not paid during the dis-
pute and stopped alerting the authorities on local malaria
cases, and this may be linked to some deaths from malaria.
(Phnom Penh Post, 28 Jan 2016)

»» The Global Fund plans to send an advance supply of
antiretroviral drugs to Uganda, after the country ran out of
supplies at the end of 2015. In Uganda, 1.5 million people
—1.5% of the population —are HIV positive. The shortages,
which began in September 2015, affected 240000 patients
on publicly—funded treatment programmes, forcing them
to modify treatment or stop outright. Private—sector clinics
were unaffected. The government claimed that a weak cur-
rency and insufficient foreign exchange hindered its ability
to finance drug imports. However, critics blame high elec-
tion spending for the financial shortfall. The Global Fund
acknowledged that the advance supply is a “short—term so-
lution” and called for the government to mobilise resourc-
es to fill the gaps and find a long—term solution. (Yahoo, 25
Jan 2016)

»» UNAIDS and Xinhua News Agency have signed an
agreement to enhance global co—operation towards ending
HIV-AIDS by 2030. The deal builds on an existing agree-
ment from 2011, and new measures include strengthening
collaboration in areas such as social media. The two sides
will work towards this goal through in—depth co—opera-
tion, consultation and information exchange. Mr Michel
Sidibé, the Executive Director of UNAIDS, said “combined
with the power of media and communication, we could
work together to build a legacy in promoting ending AIDS.”
Xinhua President Cai Mingzhao also stated that “to end
AIDS requires the joint efforts from the international com-
munity.” (Xinhua, 18 Mar 2016)

UNICEF has warned that 25000 children are suffering
from acute severe malnutrition in North Korea, and are in
need to urgent treatment. It calls for US$ 18 million to sup-
port this, as part of a wider US$ 2.8 billion appeal to help
43 million children in humanitarian emergencies. In the
wake of severe droughts that causes a 20% reduction in
North Koreas crop production, UNICEF needs US $8.5

Agencies

»» Ahead of the UN General Assembly Special Session on
the World Drug Problem, UNAIDS has released a report
which shows that countries which do not adopt health—
and rights—based approaches for drug—users experience no
falls in HIV infections in people who inject drugs. Coun-
tries have implemented health— and rights—based ap-
proaches to drugs have reduced new HIV infections in
these groups. Examples of successful programmes include
the free voluntary methadone programme in China, Iran’s
integrated services for the treatment of sexually—transmit-
ted infections, injecting drug users and HIV, and a peer—
to—peer outreach programme in Kenya on using sterile
equipment. A key part of ending the HIV epidemic by 2020
is reaching 90% of injecting drug—users with HIV preven-
tion and harm reduction services. This would require an
annual investment of US$ 1.5 billion in outreach, needle—
syringe distribution and opioid—substitution therapy in
low— and middle—income countries. However, these pro-
grammes are cost—effective and deliver wider benefits, such
as lower crime rates and reduced pressure on health ser-
vices. (Merh, 17 Apr 2016)

»» Médecins Sans Frontieres (MSF) has called for govern-
ments, UN and European agencies, PEPFAR and the Glob-
al Fund to develop and implement a fast—track plan to
scale—up antiretroviral treatment (ART) for countries where
coverage reaches less than 33% of the population, particu-
larly in West and Central Africa. MSF warn that globally—
agreed goals to halt the HIV epidemic by 2020 will not be
met without this plan. In West and Central Africa—a region
of 25 countries, 75% of people who require them cannot
access HIV care—equivalent to 5 million people. “The con-
verging trend of international agencies to focus on high—
burden countries and HIV ‘hotspots’ in sub—Saharan Africa
risks overlooking the importance of closing the treatment
gap in regions with low antiretroviral coverage. The con-
tinuous neglect of the region is a tragic, strategic mistake:
leaving the virus unchecked to do its deadly work in West
and Central Africa jeopardises the goal of curbing HIV/
AIDS worldwide”, says Dr Eric Goermaere, MSF’s HIV ref-
erent. (Health24.com, 20 Apr 2016)

million for nutrition, US$ 5 million for water and sanita-
tion, and US$ 4.5 million for health care to help these chil-
dren. There are often shortfalls in humanitarian funding
for North Korea — 70% of North Koreans suffer from food
insecurity, funding fell from US$ 300 million in 2004 to
under US$ 50 million in 2014 — due to its restrictions on

humanitarian workers and concerns over its nuclear capa-
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bilities. According to Ghulam Isaczai, the UN’ resident co—
ordinator for North Korea, “[North] Korea is both a silent
and underfunded humanitarian situation. Protracted and
serious needs for millions of people are persistent and re-
quire sustained funding.” (International Business Times, 26
Jan 2016)

On the eve of the International Day for Zero Tolerance
of Female Genital Mutilation (FGM), UNICEF warned that
growing populations in high—prevalence countries are un-
dermining efforts to tackle the practice, which is widely
regarded as a serious abuse of human rights. 50% of girls
and women subjected to FGM live in Egypt, Ethiopia and
Indonesia, and if current trends continue, the number of
cases will increase over the next 15 years. Previously Indo-
nesia has been excluded from UNICEF’s FGM statistics due
to a lack of reliable data — its recent inclusion has led to a
sharp upwards revision in the number of global FGM vic-
tims — and other countries were FGM is reported are also
omitted, such as India, Oman and the United Arab Emir-
ates. However, countries such as Liberia, Burkina Faso and
Kenya have experienced steep falls in FGM cases and con-
demnation is growing, and UNICEF calls for accelerated
efforts to eliminate the practice. (Thomson Reuters Founda-
tion, 5 Feb 2016)

UNICEF estimates that one—third of combatants in Ye-
meni’s civil war are children, on both the rebel side and
troops fighting for President Abdullah Mansour Hadi. UNI-
CEF believes that children as young as 14 are front-line
fighters, despite pledges from both sides to end the prac-
tice. The massive destruction of schools and infrastructure
encourages children to fight, and the rise of terrorist groups
such as Isis and al-Shabaab makes negotiations over child
combatants impossible. The situation in South Sudan is
graver still, with 16 000 children being recruited into both
sides in the country’s civil war. Anthony Nolan, one of UNI-
CEF5 child protection specialists, says many children are

A WHO report published ahead of the first Ministerial
Conference on Immunisation in Africa shows that Rwanda’s
immunisation coverage is 99%. This success is attributed
to improving routine immunisation and the introduction
of new vaccines. Dr Matshidiso Moeti, the WHO regional
director for Africa, noted that Africa has increased vaccina-
tion coverage from 64% in 2004 to 79% in 2014. Howev-
er, she urged further action from governments at the con-
ference, because only 9 countries have immunisation

driven to join by a lack of resources or a desire to seek re-
venge for their families, and that their recruitment threat-
ens to prolong the conflict for future generations. (The In-
dependent, 8 Feb 2016)

On the 5" anniversary of the Syrian civil war, a UNICEF
report shows the resultant refugee crisis, with over 2.4 mil-
lion Syrian children living as refugees outside their country,
200000 live as refugees within Syria — and a further
306000 children were born as refugees. Over 250 000 peo-
ple have died in the conflict — at least 400 children were
killed in 2014. And now, twice as many people live in ar-
eas under siege or otherwise hard—to—reach compared to
2013, and 2 million of those cut off from help are children,
with UNICEF reporting children suffering from extreme
malnutrition or death from starvation. There are concerns
over the increases in recruitment of child soldiers — both
boys and girls, and children have reported being beaten,
indoctrinated and forced to commit violence. The psycho-
logical effects of living under siege are also devastating.
“Children living under siege almost have to re-learn what
its like to be a human being,” says Mr David Nott, a trauma
surgeon who has worked in Syria. (Business Insider, 14 Mar
2016)

According to UNICEE, more than 700 million women
were married before their 18" birthday, and Bangladesh has
the world’s second highest rate of marriage of girls aged
under 15, after Niger. However, a study by the New York—
based Population Council shows that child marriage fell by
31% when girls are educated or took classes in critical
thinking and decision—making, with further falls when girls
received job skills training. In Bangladesh, 75% of girls
marry before they are 18 years old. “In Bangladesh, limited
evidence exists on what works to delay child marriage.
These results are a major leap forward,” said Ann Blanc,
Vice President of the Population Council. (Thomson Reuters
Foundation, 23 Mar 2016)

coverage of 80% or higher, and 1-in—5 children in Africa
do not receive basic vaccinations. “We have the tools, we
need to save childrens lives, and all we need is the political
will and financial support to deliver,” she said. Currently,
GAVI funds immunisation in 70% of African countries, but
as more African countries move from low— to middle—in-
come status they will be ineligible for GAVI support, so
must prepare to meet immunisation costs from their own
budgets. (allafrica.com, 26 Feb 2016)
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The WHO, in its role as pharmaceutical watchdog in
markets with inadequate regulation, has suspended its ap-
proval of tuberculosis drugs made by India’s Svizera Labora-
tories. The company is a major supplier to developing coun-
tries, and the move follows concerns over its manufacturing
and quality standards. The WHO also recommended that
batches of medicine already on the market should be retest-
ed by independent experts, and that supplies may need to
be recalled. The company disagreed with the WHO’ deci-
sion (which follows earlier warnings on standards in Svizera
Laboratories, including dirty surfaces, black mould in a
cleaning area, poor hygiene and inadequate record keeping),
claiming the WHO had ignored evidence that Svizera’s op-
erations were up to standard. India’s pharmaceuticals indus-
try supplies cheap copies of generic drugs, but in recent
years it has been beset by problems over the quality of its
products. (medicaldaily.com, 19 Mar 2016)

The WHO’ zika response differs markedly from its
2014 response to the Ebola outbreak. The WHO quickly
flagged zika as a public health emergency — despite signif-
icantly fewer deaths — it took 5 months and nearly 1000
deaths before it declared Ebola a “public health emergency
of international concern.” Although the faster response —
intended to jump-start scientific research, vaccine and
treatment development, and mosquito control, may partly
be caused by a wish to act quickly after criticisms over Eb-
ola — the overall picture is more nuanced. For example, the
WHO’s regional office for the Americas (PAHO) had more
expertise on zika compared to the Ebola expertise within
the WHO? regional office in Africa, and PAHO came under
pressure from the USA — which is more likely to be affect-
ed by zika than Ebola — to act decisively. Finally, the impact
of zika can be presented in distressing images of newborn
babies with microcephaly, whereas Ebola affected wider
swathes of society, thus making it harder to press for action
for a single group. (Chicago Tribune, 5 Apr 2016)

Agencies

A WHO-led analysis published in The Lancet Psychiatry
shows how the global failure to tackle depression and anx-
iety costs US$ 1 trillion each year in lost productivity and
causes “an enormous amount of human misery.” It found
that without scaled—up treatment, 12 billion working days
— 50 million years of work — will be lost to depression and
anxiety disorders each year up to 2030. Scaling—up treat-
ment would cost US$ 147 billion, meaning that every US$
1 invested in treatment would lead to a US$ 4 return in
better health and ability to work, and the authors argue that
both developing and developed countries should improve
mental health care. The study notes that common mental
health conditions are increasing — the number of people
suffering with depression and/or anxiety rose from 416 mil-
lion in 1990 to 615 million in 2013. 10% of the world’s
population is affected, and mental disorders account for
30% of the global burden of non—{fatal diseases. Treating
these disorders would help the world meet the SDG of re-
ducing premature deaths from non—communicable diseas-
es by 33% by 2030. War and humanitarian crises increase
this urgency, as the WHO estimates that up to 20% of peo-
ple suffer from depression and anxiety during emergencies.
(The Guardian, 12 Apr 2016)

In April, the WHO launched its global strategy to com-
bat leprosy, with the overall aim of reducing to zero the
number of children diagnosed with leprosy. Although the
disease prevalence rates for leprosy fell to below 1 per
10000 population in 2000, worldwide there are still
213899 new cases a year — and India, Brazil and Indone-
sia account for 81% of these cases. Key interventions to
combat leprosy include targeting detection amongst high-
er—risk groups via campaigns in highly endemic areas,
and improving health care coverage for marginalised
groups. Early detection, especially amongst children, is
essential for reducing disabilities and transmission. (live-
mint.com, 21 Apr 2016)
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» Demography

»» In 2003, China relaxed its restriction on divorce, and di-
vorce rates have risen rapidly—a remarkable transformation
in a country where marriage was universal and permanent.
This reflects the underlying transformation of Chinese soci-
ety, with mass urban migration dividing couples, the improv-
ing status of women, and increased prosperity making it
more feasible to live alone. Divorce is easier and cheaper in
China compared to most other countries, and divorce rates
are approaching levels in the USA. Often, falling divorce rates
are a reflection of falling marriage rates and rising births out-
side wedlock, but neither hold true in China where marriage
rates, including remarriage, remain high. Marital tensions
can be worsened by the pressure on young Chinese people
to marry early — and they often lack opportunities to meet
suitable potential partners, and cohabitation before marriage
is still rare (although increasing). Moreover, although wom-
en initiate over 50% of divorces, settlements still tend to fa-
vour men. (The Economist, 23 Jan 2016)

»» According to the UN Population Fund, 25% of the world’s
population is youthful (aged 10-24 years), with the vast ma-
jority living in the developing world. In India, home to the
worlds largest number of young, working—age people, 1 mil-
lion people reach 18 years every month—and at 422 million,
the number of people aged 1534 years is equivalent to the
combined populations of the USA, Canada and the UK. This
is partly due to global successes in reducing child mortality,
and more children being enrolled in school. This generation
of young people is more likely to be educated, connected
and ambitious — leading them to more mobile. Globally, the
youth bulge is felt unevenly — in Germany, the median age
is over 46 years, compared to 18 years in Nigeria. Govern-
ments face the staggering challenge of job creation to absorb
these new workers — 40% of whom are either unemployed
or working in insecure jobs at poverty pay. Youth unemploy-
ment is a strong predictor for social unrest, and to combat
the uneven generation gap, countries with older populations
need more migration from younger countries, alongside job
creation in the global south. (New York Times, 5 Mar 2016)

»» The transformation of Medellin, Colombia’s capital city,
has been recognized by its winning the Lee Kuan Yew World
City Prize, which is awarded by the Singapore government.
This award honors outstanding urban achievements and so-
lutions, and the Nominating Committee praised Medellins
transformation from uncontrolled urban expansion and vio-
lence, to its status as model for urban innovation. The com-
mittee made special mention of the political will, leadership,
and long—term plans shown by the city’s past three mayors,
which have tackled security problems, aided economic de-

velopment and improved its citizens’ quality of life and em-
ployability. Medellin’s current mayor, Federico Guitierez Zu-
luaga said, “this is an important recognition that we feel
proud of for our city. We thank you for the encouragement
to continue working for our city, a spectacular city that has
come a long way but also has a long way to go.” (Cities To-
day, 18 Mar 2016)

PP Japans extreme demographic challenges follow on from
20 difficult years for the country, which has been beset with
deflation, budget deficits and high public debt. The first
challenge is Japan’ rapidly shrinking and aging population,
with the share of people aged over 65 years rising from 5 in
1950 to 25% in 2012 — the highest figure in the world, and
its median age is 45.9 years, compared to the global median
of 29 years, and 38.7 years for other OECD countries. This
trend is set to continue, while the country’s population is ex-
pected to decrease by 22—23%. This is compounded by Ja-
pan’s low fertility rates, partly as long working hours and
high population density in urban areas discourage women
from having children. However, Japan’s overseas—born pop-
ulation was 1.7%, significantly below other OECD countries,
so migration is an untapped potential for population growth.
Also, carefully managing longevity gains (eg, healthier aging,
longer careers, efficient health care) can help offset the eco-
nomic impacts of aging. (OECD, 11 Apr 2016)

P> Life expectancy continues to increase in the UK, and
men’ life expectancy is slowly catching up with women’.
However, underlying these very welcome developments is a
new, and worrying trend — for the first time since the 19
century, the narrowing of the gap in life expectancy between
rich and poor people has reversed. Increases in life expec-
tancy before 1940 were due to clean water, improved sani-
tation, affordable housing and cleaner air, among other
things—and this benefitted poorer people as wealthier people
could afford healthier environments and lifestyles. Post—
1950, advances in health care tended to benefit all sections
of society equally, so the life—expectancy gap remained con-
stant. However, this began to change in the 1990s, mainly
due to lifestyle factors (eg, diet, exercise, alcohol and tobac-
co use) which increase the risk of non—communicable dis-
eases. For example, previously smoking was evenly spread
throughout all social groups, and 82% of UK men smoked
in 1948. This has now fallen to 21%, and poorer men are
more likely to smoke. The rich—poor divide in unhealthy
lifestyles is widening the life — expectancy gap, but tackling
individual lifestyles may be more difficult than wider public
health measures like cleaning up water supplies. (New Sci-
entist, 3 May 2016)
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» Economy

Resources

»» Small states such as Botswana, the Seychelles and Mau-
ritius rank the highest among African states in most human
development indices. This is highly beneficial to their own
citizens in terms of health, prosperity, safety and good gov-
ernance, but has little impact beyond their own borders.
States which have larger impact — eg, Nigeria, Kenya and
South Africa — do not fare so well. If Kenya’s economic dy-
namism translated into GDP levels equivalent to Mauritius,
oil-rich Nigerias governance matched Botswana’s, and South
Africas post—apartheid moral stature continued to endure,
this could have profound impact on their neighbors and Af-
rica in terms of development, peace and security. Although
each country falls short of its own potential, some indicators
(eg, Nigeria’s free elections in 2014, Kenya’ entrepreneurism
and South Africas international standing) hint at their po-
tential to lift the entire continent. Improving linkages be-
tween these countries and their neighbors — politically, eco-
nomically and culturally—is vital to ensuring the success of
the pan—African Union, and the East African Community
(Africas most integrated regional bloc) showcases the ben-
efits of integration. (dailymaverick.co.za, 22 Jan 2016)

»» Underneath the public health concerns raised over the
zika virus as it spreads among 26 countries in the Ameri-
cas, lies a quieter question of economic loss and hardship
caused by the virus. While it is too early to give a definitive
answer on the potential financial havoc wrecked by the ill-
ness, estimates can be gleaned from the impact of another
illness spread by the Aedes mosquito—dengue fever. Don-
ald Shepard of Brandeis University estimates that the 2013
outbreak of dengue fever cost the global economy US$ 8.9
billion, with the largest burden shouldered by developing
countries. This does not include the impact on tourism,
and already shares in travel companies are falling as preg-
nant women and those planning pregnancies are advised
against visiting affected countries. This will hit Brazil espe-
cially hard, as it hosts its annual Carnival festivities and an-
ticipates 500 000 tourists for the August 2016 Olympic
Games. (Bloomberg View, 5 Feb 2016)

»» The International Monetary Fund (IMF) has signaled that
it will downgrade its outlook for the global economy in April.
This follows recent warnings from the OECD that global eco-

» Energy

nomic growth will slow within the next few months. How-
ever, there are few signs that governments are heeding these
warnings — indeed, a senior US Treasury official commented
that it is not reasonable to expect a crisis response over eco-
nomic uncertainty. The IMF is concerned that any announce-
ment of joint action by the G20 group of leading economies
could risk the global economic expansion. Part of the prob-
lem is a shortage of tools to deal with the next economic cri-
sis, and the IMF wants the G20 to boost spending, delay in-
terest rate rises and for the European Central Bank to boost
stimulus efforts. (Wall Street Journal, 8 Mar 2016)

»» Mr John Mangudya, the governor of Zimbabwe’s central
bank, confirmed that the country expects its first Interna-
tional Monetary Fund (IMF) loan since 1999 later in 2016,
after paying off foreign lenders. The exact amount has yet
to be agreed, but the IMF has agreed to double the amount
available to Zimbabwe to US$ 984 million. Zimbabwe is
trying to emerge from international isolation, which are
largely blamed on its government’s policies. Its worst
drought since 1994 has left 4 million Zimbabweans facing
hunger, and forced the government to lower its economic
growth forecast from 2.7% to below 2% — the IMF and
World Bank forecast growth of 1.4% and 1.5% respective-
ly. As part of the loan agreement, the government agreed
to major reforms, including compensation for evicted farm-
ers and a reduction in public sector wages. Once Zimba-
bwes arrears are cleared, it will be ready for rating by in-
ternational ratings agencies with the aim of issuing bonds.
(Reuters, 16 Mar 2016)

»» China’ foreign capital reserves fell by US$ 28.57 billion
in February, marking the fourth consecutive monthly de-
cline, albeit at a decelerating rate. The government is ex-
amining a range of measures to curb speculative foreign
transactions. These measures include a levy designed to
penalise short—term currency speculation (the so—called
“Tobin tax”), and imposing fees on the sales of forward po-
sitions. “We are considering policies to increase the costs
of short—term speculation as long as they don't affect nor-
mal capital flows,” says Mr Wang Yungui, the head of reg-
ulation at China’s State Administration of Foreign Ex-
change. (WSJ, 22 Mar 2016)

»» 1.1 billion people — mainly in southern Asia and sub—
Saharan Africa — lack electricity, and electrification is bare-

ly keeping pace with population growth in the latter.
Some entrepreneurs are using technology to provide ac-
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cess to clean, cheap systems which are metered and paid
for by mobile technology. The user by—passes electricity
grids, instead harvesting solar energy from rooftop panels
that are connected to batteries that store energy until
nightfall. This is more suitable for rural dwellers with low
energy needs and high grid connection costs. Urban areas
could benefit from pre—paid meters topped up by mobile
phone — and higher revenues would encourage more in-
vestment. There is tension between countries electrifying
using cheaper fossil fuels and risking severe pollution
problems akin to Beijing and New Delhi, against clean
energy that may be more expensive and intermittent.
However, regional transmission networks that share pow-
er, alongside “baseload” energy systems (geothermal, hy-
dro, natural gas) that operate constantly can support busi-
ness needs, while smaller—scale solar power to cover
households’ energy needs could form part of the solution.
(The Economist, 27 Feb 2016)

»» According to the news agency, Xinhua, China’s gas con-
sumption rose by 3.5% in 2015—the smallest increase in a
decade, and lower than the official 5.7% forecast. Gas for
domestic usage was the largest component (69%, or 131.8
billion m?) of overall consumption. This is the second year
of sluggish growth in gas consumption (partly caused by
weaker economic growth), despite government efforts to
promote gas over coal as a cleaner energy source. These
figures bring China’s gas market to below the International
Energy Agency’s long-range growth forecast of 4.7%. The
downturn is adding to a glut of gas supplies, with current
prices lower than contract prices, and firms are attempting
to postpone gas shipments. Australia, which has invested
heavily in gas projects in China, has been badly affected by
the downturn, leading to Western Australia’s credit rating
being downgraded by Moodys. The Chinese government
has attempted to raise demand by slashing prices, but this
has deterred domestic production and led to even lower
output. (Radio Free Asia, 29 Feb 2016)

»» Since industrialisation 250 years ago, humans have re-
leased 500 billion tonnes of CO, into the atmosphere from
fossil fuels and deforestation—and is set to release another
500 billion tonnes over the next 40 years. 50% of a CO,
increase is removed from the atmosphere within 30 years,
30% is removed within a few centuries, and the remaining

» Environment

20% may remain for millennia. Carbon capture and stor-
age (CCS)-a technology which captures CO, at emission
and stores it underground, eg, in depleted oil and gas res-
ervoirs—could be a solution. The International Energy
Agency (IEA) estimate that CCS is the most effective way
of reducing CO, emissions by 13% by 2050, but note that
progress in CCS implementation is slower than hoped.
There is a current wave of 22 CCS projects worldwide, and
they will collectively capture 48 million tonnes of CO, each
year from coal-fired power stations, gas processing and
other industrial processes. However, there are few further
CCS projects in the pipeline, and the world risks losing
momentum without policy intervention. The IEA believes
that the world has more than enough CO, storage resourc-
es, but more investment in exploration and development
is required. (OECD, 20 Apr 2016)

»» Venezuela has been forced to cut its national power sup-
ply for 4 hours daily, to last over the next 40 days — due to
reduced rainfall that drives electricity—generating turbines
in hydroelectric dams. The cuts will affect 10 out of 23
states, including major cities. This is an additional blow to
the country’s citizens, who already face shortages of food
and medicine. However, the oil sector is unlikely to be in-
cluded in the cuts thanks to its importance to the Venezu-
elan economy. The economy is already struggling with fall-
ing oil prices, and is set to shrink by 8% in 2016, and the
power shortages will cause further economic damage.
(Newsweek, 22 Apr 2016)

»» In an interview shortly before his death, Prof Sir David
MacKay—the UK’ former chief scientific adviser—called the
idea of renewable energy powering the UK “an appalling
delusion.” He believes that solar, wind and biomass energy
would require too much land, huge battery back—ups and
cost too much to be viable options for the UK, although he
believes that solar power has great potential in hot, sun-
nier countries. He notes that renewable energy — which
produces 1% of the UK electricity—cannot sufficiently be
scaled up. Instead, he calls for the UK to focus on nuclear
energy and carbon capture storage technology to reach zero
carbon emissions. He believes that carbon capture and stor-
age is essential in tackling climate change, and is disap-
pointed by the UK lack of progress with the technology.
(The Guardian, 3 May 2016)

P> As President Obama last term draws to a close, the US
Supreme Court put on hold his administration’s Clean Air
Act. This Act — seen as a key legacy of Obama’s administra-

tion — is designed to reduce emissions from power plants
by 32% by 2030, and is the main tool for the USA to meet
its emissions targets agreed at December’s UN climate talks.
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Various business groups and 27 states (led by West Virginia
and Texas) launched the bid to block the Act, arguing that
it would devastate their economies. The decision means that
the regulations will not take effect while court battles con-
tinue over their legality, and raises doubts over the long—term
future of the Environmental Protection Agency. “We are
thrilled that the Supreme Court realised the rules immediate
impact and froze its implementation, protecting workers and
saving countless dollars as our fight against it continues,”
said Mr Patrick Morrisey, the Attorney General for West Vir-
ginia. (Scientific American, 9 Feb 2016)

»» Mongolia is currently experiencing a dzud — a natural
disaster which occurs when a summer drought is followed
by heavy winter snowfall that makes already scarce pas-
tures inaccessible to livestock. Previously, dzuds occurred
once a decade, but they have recently been occurring every
few years. It is believed that the increasing frequency could
be due to a combination of climate change — the average
temperature in Mongolia has risen by 2.1 °C since 1940
and Mongolia is ranked the 8™ most vulnerable country to
the impact of climate change — and human activity. In a
country where 50% of people rely on livestock production,
oversupply of animal products has led to falling prices —
and increased animal numbers to maintain incomes. When
combined with climate change, this has had a devastating
effect on Mongolia’s pastoral land, with over 70% being de-
graded, and increasing forest fires has reduced forest area
by 0.46% each year — and threatening Mongolia’s ancient
way of life. The Ministry of Foreign Affairs has asked for
international help to deal with the dzud —an estimated US$
4.4 million is needed for emergency vehicles, medicine,
food and livestock supplies — but the government has
stopped short of declaring a state of emergency. (IRIN, 7
Mar 2016)

»» A study by the Frankfurt School of Finance and Man-
agement for the UN Environment Programme shows that
arecord US$ 286 billion was invested in renewable energy
in 2015 — more than double the investment in fossil fuels.
In another milestone, developing countries’ investment in
renewable energy — US$ 156 billion — outstripped the US$
130 billion investment by developed countries for the first

Following floods in 2015, the northern state of Arakan
in Myanmar has seen a sharp rise in the number of severe-
ly and moderately malnourished children. The flooding —
caused by heavy rain and Cyclone Komen — has destroyed
crops and rice paddies and has contaminated water sourc-

Resources

time. China and India have led the way in developing
countries’ investment in renewables, and the USA increased
its investment by 19%. However, Europe’s investment in
renewables fell by 21% in 2015, despite being a previous
trailblazer. These investments are beginning to have an im-
pact on climate change, and the International Energy Agen-
cy has pinpointed their growth as the main reason why
global CO, emissions have been stable for 2 years, despite
6% economic growth. Without them, annual CO, emis-
sions would be 5% — or 1.5 billion tonnes — higher. There
are concerns that in the short—term, low prices for fossil
fuels could spark a surge in their use, although pledges
made at December’s climate summit in Paris should limit
this, and it is not expected to have a lasting impact. (New
Scientist, 24 Mar 2016)

»» Hokeng Metal Processing Co.5 industrial plant, located
in Nonthong Village in Lao, appears to be pumping polluted
waste water into the neighboring area. The plant extracts
valuable copper, lead and other valuable minerals from dis-
carded electronics, and re—sells them worldwide. Water con-
tamination is 16 times higher than normal levels. Although
Lao’s Ministry for Natural Resources claim they are working
on the plants pollution management, no formal action has
yet been taken against the company. The company may also
have failed to comply with international regulations on trans-
ferring hazardous materials from developed to less devel-
oped countries. (Radio Free Asia, 7 Apr 2016)

»» Cycling and walking are normally healthy activities, but
a study published in Preventative Medicine found that air
pollution in heavily polluted cities — such as Delhi in India,
Karachi in Pakistan and Doha in Qatar — means that the
harms can outweigh the benefits. In Delhi, cycling is only
beneficial if people cycle for less than 5 hours a week, so if
peoples daily commute is longer than 30 minutes each way;,
cycling will damage their health. People who cycle for lon-
ger each day, eg, bike couriers, will experience even more
harm. Air pollution is strongly linked to heart disease and
lung cancer, and causes thousands of death a year — and
exercise can intensify its harmful effects as heavy breathing
causes more dirty air to be drawn into the lungs. (New Sci-
entist, 5 May 2016)

es. The numbers of malnourished children aged under 5
years seen by a European Commission food program in
Maungdaw district rose to 1500 in October, compared to
500 in July. The children are eating fewer and less diverse
foodstuffs, sometimes relying on rice and water only. The
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real number is likely to be much higher, as the food pro-
grammes only see the minority of affected children. 90%
of Arakan’s population belong to the Muslim minority Ro-
hingya, who face violence and discrimination with no legal
recognition of their citizenship, and in 2015, 14 000 of
the state’s children were admitted to this program, includ-
ing 10900 children aged under 5 years. (Irrawaddy, 28 Jan
2016)

In 2015, Papua New Guinea experienced a severe
drought, arising from the El Nifio weather system, followed
by floods and mudslides after heavy rains in February
2016. According to the UN Office for the Co—ordination
of Humanitarian Affairs, 480 000 people are facing critical
food shortages and are in need of food aid. The extreme
weather conditions has also caused health care facilities to
close, or operate at lower capacity due to water shortages
or problems with storage. Aid agencies are working with
the government to distribute food and monitor dengue
outbreaks in Daru, and possible cases in Kiunga. (Reuters,
4 Mar 2016)

About 60% of Africa’s farms are less than one hectare,
and agriculture employs more than 50% of people in sub—
Saharan Africa. Therefore, improving agricultural produc-
tivity is one of the best ways to raise Africa’s living standards
—and its farms are less productive than Latin American and
Asian farms. The value of Africa’s agriculture has increased
by 400% since 1961, albeit by bringing more land into cul-
tivation rather than improving yields, so output per person
actually fell. There are inherent difficulties in increasing
yields due to infertile soils, and varying climate patterns
make crops more heterogeneous and less amenable to a
“green revolution” — unlike Asia’s staple crops of rice and
wheat. Inadequate roads, price controls and corruption
over subsidies to poor farmers also hinder agricultural de-
velopment. However, hybrid seeds are improving yields,
the gradual lowering of tariffs encourage exports, and land
reforms give more control to women farmers. This gradual
brightening is underpinned by better governance and few-

er conflicts across the continent. Improved roads, informa-

tion on market prices, better storage and food processing
to aid diversification and job creation, better husbandry to
boost livestock production would all further support Af-
rica’s agricultural evolution. (The Economist, 12 Mar 2016)

According to the charity Water Aid, India has the world’s
highest number of people without access to clean water,
with 75.8 billion people — or 5% of India’s population — be-
ing forced to buy expensive water or use contaminated sup-
plies. Buying water costs up to US$ 0.72 a day — nearly
20% of a poor persons income — and diarrhea kills 140 000
children in India each year. India’s water problems are set
to worsen, as rivers become more polluted, groundwater
reserves diminish, and global warming causes more erratic
rainfall. It is predicted that India can only meet 50% of its
water needs within 15 years. Indian states are experiment-
ing with measures to improve water supply and manage-
ment, including privatization, water filtration units and wa-
ter kiosks in drought—prone areas. Water shortages could
cause tensions, and Satya Tripathia, an advocate in India’s
Supreme Court says “the government really has to pay at-
tention. Water is the one thing that can tear this country
apart.” (Yahoo, 22 Mar 2016)

On the first anniversary of the earthquake which struck
Nepal on 25 April 2015, thousands of people across the
country still face problems of water, sanitation and hygiene.
Swift action by the government, community health work-
ers and aid organisations immediately after the earthquake
prevented disease outbreak, but more aid and delivery is
urgently required to ensure that rebuilding happens as
quickly as possible. Basic infrastructure was badly damaged
by the earthquake, and natural springs — a major source of
water for rural Nepalese people — produce less water, or
have dried up completely. Some communities that previ-
ously had continuous access to water only have access for
1-2 hours a day, and many people are having to wash in
rivers or queue for hours at taps. The aid organization, Wa-
terAid, is working with local partners and communities to
find new spring sources and build water supply infrastruc-
ture. (The Himalayan, 26 Apr 2016)

P Peace and Human Rights

»» Crime rates in Japan are exceptionally low by interna-
tional standards, and those arrested for minor crimes are
treated with leniency — less than 5% of those found guilty
of a penal offense are sent to prison. Japan emphasizes re-
habilitation, and has extremely low rates of re—offending.
However, 99.8% of prosecutions end in a guilty verdict,
and the system relies heavily on confessions — ie, 90% of

criminal prosecutions. There are few safeguards for sus-
pects being questioned, as they can be held for 23 days
without charge, often with little contact with a lawyer. Few
interrogations are recorded, and although physical torture
is rare other methods such as sleep deprivation are not.
Moral blackmail (eg, citing shame brought on family), and
fabricating confessions and pressurising the suspect to sign
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them can happen. Once in court, the non—adversarial na-
ture of the trial system means that judges seldom question
whether confessions are voluntary. According to one esti-
mate, 10% of all convictions leading to a prison sentence
are based on false confession. There have been recent mis-
carriages of justice — a mother convicted of murdering her
daughter was released after her innocence was proved by
a crime reconstruction; and Iwao Hakamada was freed af-
ter 46 years on death row after his conviction was declared
unsafe — he appears to have been tortured when arrested.
(The Economist, 5 Dec 2015)

»» Latin America has consistently been home to 86% of
the world’s most violent cities, according to data published
since 2011 by the Mexican Citizens’ Council for Public Se-
curity —an NGO whose annual survey assesses the world’s
50 most violent cities. It found that not only does Latin
America have the highest number of violent cities, but vio-
lence is much more widespread. Of the 43 Latin American
cities on the 2014 list, 40% have homicide rates greater
than 50 per 100000 people, and 46% have rates of 30 per
100000 people, or more — the global average is 7 per
100000 people. Some cities such as Juarez (Mexico), San
Juan (Puerto Rico) and Medellin (Columbia) have seen
sharp falls in violence, and the number of Mexican cities
in the list has fallen from 25 to 2. However, the number of
Brazilian cities has increased from 14 to 19, and violence
has been resurgent in El Salvador after the gang truce broke
down. (insightcrime.org, 22 Jan 2016)

»» There are reports that Egypts government is increas-
ingly using the tactic of “enforced disappearance” to crack
down on real and imagined opponents. The “disappeared”
are not held in the formal legal system — which had already
detained thousands of people — but are moved into a net-
work of secretive detention centers, run by the security
forces. They are held without charge or access to a lawyer,
where their isolation and lack of legal protection enables
them to be interrogated harshly — many say they have been
tortured — and forced to identify friends and relatives. De-
tainees are usually released without charge within months,
or charged with membership of the outlawed Muslim
Brotherhood. But some are missing for much longer, and
the dead bodies of others are dumped in morgues. The dis-
appeared include members of the Muslim Brotherhood,
but also civil society activists, journalists and members of
the public unwittingly caught up in the state’s security
dragnet. “The goal seems to be to terrorise society, to show
that anyone who dares criticise the government will face a
similar fate,” said Mohamed Elmissiry, a researcher with
Amnesty International. Public disquiet has grown over this
crackdown, leading to an investigation of the cases of 101

Resources

missing people. However, lawyers and human rights
groups believe that the investigation will be a whitewash,
as the government has already declared that detainees were
legally arrested, joined militant groups or had fled Egypt.
(Irish Times, 27 Jan 2016)

»» In a landmark ruling, the International Criminal Court
(ICCO) at The Hague has found a warlord guilty for perpe-
trating rape as an act of war. It also secured a conviction for
“command responsibility”, which means that a command-
er can be found guilty of crimes if he or she orders them,
even without directly taking part. This verdict was deliv-
ered against Jean—Pierre Bemba, head of the Movement for
the Liberation of the Congo, who sent his militia into the
Central African Republic (CAR) to rampage during a pe-
riod of turmoil. More than 5200 victims testified that they
had been sexually assaulted or their property stolen. Al-
though the court has faced accusations of bias against Af-
rica, it was an African government — the former CAR gov-
ernment — which referred Mr Bemba to the ICC. “The facts
have shown that rape was systematic, as was pillage, and
was perpetrated in a humiliating way, anywhere, anytime
by multiple rapists,” said Ms Marie—Edith Douzima—Law-
son, the victims’ legal representative. Sentencing has yet to
be carried out. (The Economist, 22 Mar 2016)

»» There is a lack of reliable data on gender violence in
Cambodia, but a UN report from 2013 found that 22% of
women had experienced violence from a male partner, al-
though only 16% of men admitted violence toward a wom-
an. In addition, 96.2% of men and 98.5% of women be-
lieve that a woman should obey her husband, and 67% of
women believe they should tolerate violence to maintain
the family. This attitude reflects the teachings of the Chbab
Srey, a poem on women’s role which teaches submission,
and which was part of the Cambodian school curriculum
until 2007. It is also a legacy of the Khmer Rouge, where
an unknown number of women were forced into sex work
for survival, into marriage, or were victims of sexual vio-
lence. Most cases of domestic violence go unreported, part-
ly due to Cambodia’s skeletal judicial system and lack of
victim support, although tradition — which emphasizes vir-
ginity as a marriage pre-requisite — also causes victims’ si-
lence. Rape is also prevalent in Cambodia, with 20% of
men admitting to at least one rape — and 38.4% of these
men were unpunished. However, the Asia Foundation has
funded the development of mobile solutions by women’s
networks, such as apps to explain the causes and risk fac-
tors behind domestic violence, give the names of support
organisations, and to file reports anonymously. This is a
small step toward making Cambodia safer for women. (The
Diplomat, 18 Apr 2016)
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At an expert panel moderated by the US Vice President
Joe Biden at the World Economic Forum in Davos, the dis-
cussion focused on the need to collect, harness and analyze
Big Data to finally find a cure for cancer. There has been a
huge increase in the volume of oncological data, but re-
searchers’ ability to use it has not kept pace. The panelists
highlighted the following obstacles to fully realizing the
potential of Big Data. First, medical data are not stan-
dardised across platforms, and standardising it would in-
crease the volume of data available to scientists working on
specific problems. Second, patients’ concerns over privacy
must be overcome. Third, few cancer patients — only 5%
— volunteer for clinical trials (despite such trials offering
hope to those who are have otherwise no options left) and
most of those who do are not given access to their data. Mr
Biden said he is dedicating his last year of office to a “can-
cer moonshot”, and believes that scientists are on the cusp
of a breakthrough in cancer treatment. However, he ac-
knowledges that the Big Data challenge is a fundamental
challenge, and solving it will require unprecedented co—
operation between professionals across many disciplines.
(Forbes, 26 Jan 2016)

According to a study published in The Lancet Infectious
Diseases, more than 50% of HIV—positive people who are
not responding to treatment have an HIV strain which is
resistant to tenofovir, a key antiretroviral drug. 60% of
HIV—positive people in Africa have become tenofovir-re-
sistant, compared to 20% in Europe. Second—line drugs are
available, but these are generally more expensive and have
more side effects. Resistance to tenofovir can be caused by
the drug regime being incorrectly followed, or the HIV—
positive person becoming infected with another, tenofovir—
resistant, strain of HIV. Surveillance, treatment and moni-
toring of HIV patients must be improved in the wake of
this development, and studies are under way to determine
how HIV developed tenofovir resistance. (Tech Times, 29
Jan 2016)

The Global Trachoma Mapping Project has recently
completed a global survey of trachoma —a painful [prevent-
able], neglected tropical disease which can cause blindness
—and the scale and quality of the survey means that it could
be eliminated by 2020. Ethiopia highlights the advantages
of disease mapping — prior to the survey in 2012, only one
district had support for tackling trachoma, but now the en-

tire country has been mapped and there is funding and
support to deliver the required interventions for the entire
country. Following the survey, many areas have been en-
rolled to receive free antibiotics donated by Phzer via the
International Trachoma Initiative. The software app devel-
oped for the survey is also being trialed for other diseases,
including schistosomiasis and guinea worm disease. (Thom-
son Reuters Foundation, 10 Feb 2016)

The pharmaceutical company Sanofi has assembled a
team of more than 80 experts to start pre—clinical tests of
a potential zika vaccine in animals, with the first human
trials likely in 2017. Other companies such as Bharat Bio-
tech, Inovio and the US National Institutes of Health are
also working on vaccines, but Sanofi has the advantage of
being a major vaccine producer, and the first company to
develop a vaccine for the related dengue virus. This could
speed up development by several years and simplify safety,
as the “backbone” of the virus is already in use. Developing
a zika vaccine is potentially simpler compared to diseases
like HIV, as the virus’s genetic code is more than 95% the
same across samples. However, designing clinical trials
could be complicated as pregnant women are often exclud-
ed until the drugs safety is well—established, and ultimate-
ly the vaccine may be given to different age groups. (For-
tune, 4 Mar 2016)

Wei Zexi, a 21—year old student suffering from synovial
sarcoma — a rare form of cancer — died after using an exper-
imental cancer therapy he found online. He sought the
treatment from a hospital that came top of his Baidu rank-
ings. Baidu is China’ largest internet search engine, with
70% market share and more than 660 million people use
its mobile search each month. Baidu has already faced crit-
icism for selling listings to bidders without thoroughly
checking their claims. Baidu marks its paid—for listings with
“promote” in small text, but many argue that this does not
adequately identify paid—for listings. Before he died, Wei
accused the hospital of misleading him and his family over
the treatments effectiveness, and criticized Baidu for selling
medical search listings to the highest bidder. Baidu denies
ranking hospitals in paid—for search results based on pay-
ment, although investigations have been launched into the
hospital. The Chinese government will carry out an official
inquiry into Baidu’s “search results for sale” business model,
and will make the findings public. (BBC, 3 May 2016)
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EUGHS news

Council of Science Editors’ award for JoGH’s Editor—in—Chief Ana Marusi¢

Our Editor—in—Chief Prof. Ana
Marusi¢ won the prestigious
Meritorious Award from the
Council of Science Editors.
Prof. Marusic received the Mer-
itorious Award from the Coun-
cil of Science Editors (CSE) at
its 2016 Annual Meeting in
Denver, Colorado, USA. The

CSE is an international mem-

bership organization for edito-

Photo: Prof. Ana Marusic

rial professionals publishing in
the sciences, serving the scientific, scientific publishing,
and information science communities. The Meritorious
Award is the CSE’s highest award, recognising those who
embrace the purpose of the CSE: improving scientific com-
munication through the pursuit of high standards in all ac-
tivities connected with editing. CSE also aims to foster net-
working, education, discussion, and exchange, and acts as
a resource on current and emerging issues in the commu-
nication of scientific information.

Ana Marusic joins such previous recipients as ORCID,
COPE, CrossRef, and her fellow EQUATOR Network steer-
ing group member Doug Altman. Prof. Marusic has been
active in the publishing and editing world throughout her
career. She was the Editor—in—Chief of the Croatian Medi-
cal Journal for 20 years and is the Founder and Co—editor—
in—Chief of the Journal of Global Health (JoGH). She is a past
president of both the World Association of Medical Editors
and the CSE, and is vice president of the European Asso-
ciation of Science Editors.

Ana Marusic is Professor of Anatomy and Chair of the De-
partment of Research in Biomedicine and Health at the
University of Split, School of Medicine in Croatia. She is
also a Visiting Professor at the Centre for Global Health Re-
search at the University of Edinburgh. She has been in-
volved with the EQUATOR Network since 2010. Whilst
her biomedical research focuses on the interactions be-
tween the immune and bone systems, her research interests
also include peer review and research integrity, and she is
committed to research quality, integrity, and transparency.
To this end, she founded the Croatian branch of the Co-
chrane Collaboration and created the first Croatian public
registry of clinical trials.

Thomson Reuters lists our Editors—in—Chief Harry Campbell and Igor Rudan among
“The World’s Most Influential Scientific Minds in 2015”

In their annual publication that tries to identify the scien-
tists amongst the estimated 9 million researchers in the
world whose work has earned distinction in the eyes of the
scientific community, Thomson Reuters — the large inter-
national publishing company behind the most respected
scientific citation index, Web of Science — identifies a tiny
fraction of the authors whose work has consistently result-
ed in an outsized influence in the form of citations from
fellow scientists. Each year the company produces a list of
the leading such hundred authors in 21 different areas of
science, who are officially designated as “Highly Cited Re-
searchers”. Inclusion to this global rank of researchers is
based on the number of papers that have been among the
1% most cited in their respective fields in the previous 10
years. This year, this highly prestigious list has included
two of JoGH’s Editors—in—Chief: Prof. Harry Campbell and
Prof. Igor Rudan, who have both been selected based on
their research in the field of Molecular Biology and Genet-
ics in the previous decade.

Photo: Prof. Harry Campbell (left) and Prof. Igor Rudan (right)

www.joghorg ® 10.7189/jogh.06.010204

25

JUNE 2016 + VOL.6No. 1 » 010204



EUGHS news

The Royal Society of Edinburgh elected the JoGH’s Editor—in—Chief Igor Rudan

as a Fellow

Established by Royal Charter in 1783 by key proponents
of the Scottish Enlightenment, the Royal Society of Edin-
burgh (RSE) serves as Scottish National Academy that ad-
mits Fellows from a wide range of disciplines. The work of
the RSE includes awarding research funding, leading on
major inquiries, informing public policy and delivering
events across Scotland to inspire knowledge and learning.
This year, RSE admitted the JoGH’s co—Editor—in—Chief,
Prof. Igor Rudan, as a Fellow of the Royal Society of Edin-
burgh (FRSE).

Prof. Igor Rudan is particularly credited for his contribu-
tions to reduction in global child mortality in the 21 cen-
tury through generating critical evidence that was required
for developing successful health policies, and for develop-
ing novel methods for prioritizing investments in global
health and development that have been widely used by in-
ternational organizations. In his efforts to reduce global
child mortality, he served as a consultant of the World
Health Organization, UNICEEF, The Bill and Melinda Gates
Foundation, The World Bank, Save the Children and oth-
ers. He also founded the biobank in isolated populations
of Croatian islands, which contributed to the discovery of
biomedical role for more than 1000 human genes to date.
He joined the University of Edinburgh in 2001. He has
published 400 research papers and 7 books focused on
global maternal and child health and genetic basis of hu-
man disease. He has been awarded 20 national and inter-
national research awards and professional recognitions.

Photo: Prof. Igor Rudan's Fellowship of the Royal Society of Edinburgh
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Meeting Report

Harish Nair!, Octavio Ramilo?, Irmgard Eichler?, Eric Pelfrene?, Asuncion Mejias?,
Fernando P Polack*’, Koen B. Pouwels®’, Joanne M. Langley®, Marta Nunes®, Nicoline
van der Maas'’, Leyla Kragten—Tabatabaie'', Eugenio Baraldi'?, Terho Heikkinen'?,
Brigitte Fauroux'?, Mike Sharland'®, Cyrus Park'!, Paolo Manzoni'®, Nikolaos G.
Papadopoulos'”'8, Federico Martinon—Torres'®, Renato Stein?°, Louis Bont?!, in
collaboration with Respiratory Syncytial Virus Network (ReSViNET)

! Centre for Global Health Research, Usher Institute of Population Health Sciences and Informatics, University of Edinburgh Medical

School, Edinburgh, UK

2 Paediatric Infectious Diseases, Nationwide Childrens Hospital, and The Ohio State University, Columbus, Ohio, United States of

America
? European Medicines Agency, London, UK
* Fundacion INFANT, Buenos Aires, Argentina

> Department of Pediatrics, Vanderbilt University Medical Center, Nashville, Tennessee, USA

® Modelling & Economics Unit, Public Health England, London, UK

7 Unit of PharmacoEpidemiology & PharmacoEconomics, University of Groningen, the Netherlands

8 Canadian Center for Vaccinology, Dalhousie University, IWK Health Centre and Nova Scotia Health Authority, Halifax, Canada

¢ Department of Science and Technology/National Research Foundation: Vaccine Preventable Diseases & Medical Research Council:
Respiratory and Meningeal Pathogens Research Unit, University of the Witwatersrand, Johannesburg, South Africa

1% Department Epidemiology and Surveillance of the National Immunisation Programme, CIb—RIVM, the Netherlands

" Julius Clinical, Zeist, the Netherlands

2 Women’s and Children’s Health Department, Unit of Respiratory Medicine and Allergy, Padova, Italy

13 Department of Pediatrics, University of Turku and Turku University Hospital, Turku, Finland

* Noninvasive ventilation and Sleep Unit, Necker Pediatric University Hospital, Paris Descartes University, Paris, France
1> Paediatric Infectious Diseases Research Group, St George’s University London, UK

16 Neonatology and Neonatal Intensive Care Unit, S Anna Hospital, Torino, Italy

7 University of Manchester, Manchester, UK

'8 Allergy Dept 2nd Pediatric Clinic, University of Athens, Athens, Greece
19 Translational Pediatrics and Infectious Diseases, Pediatrics Department, Hospital Clinico Universitario de Santiago de Compostela,

University of Santiago, La Coruna

20 Pediatric Pulmonology Unit, Pontificia Universidade Catélica RS, Porto Alegre, Brazil
2" Wilhelmina Childrens Hospital, University Medical Center Utrecht, Utrecht, Netherlands

SV is a major cause of morbidity and mortality world-
wide. Although no treatment or vaccine currently ex-
ists, RSV therapeutics and preventative strategies are
being evaluated in clinical trials, including phase 3 trials. De-
spite great prospects, the regulatory pathways of novel RSV
therapeutics have been defined insufficiently. Here we report
the results from the ReSVINET 2nd High—level expert meet-
ing 2016 on RSV therapeutics, which was held in Zeist, the

Netherlands on March 2nd and 3rd. This meeting was orga-
nized to advance discussion on regulatory pathways, clinical
development, clinical trials, and health technology models
in the RSV therapeutics field. During this meeting regulators,
public health specialists, academia, non—governmental or-
ganizations and pharmaceutical companies openly discussed
and addressed the needs for the successful development of
RSV therapeutics and prophylaxis.
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Meeting Report

THE NEED AND THE OPPORTUNITY

RSV infection is one of the leading causes of acute lower
respiratory infection (ALRI) related hospitalization and
mortality during early childhood [1]. The current burden
estimates are based on limited data. To overcome this data
gap and to inform policy for introduction of RSV vaccine
(which appears likely in the next 5-7 years), the Bill and
Melinda Gates Foundation (BMGF) funded the RSV Glob-
al Epidemiology Network (RSV GEN), a platform to bring
together RSV researchers from low and middle income
countries to share unpublished data from ongoing / recent-
ly completed studies. This network has contributed data
from more than 75 sites for the revised RSV burden esti-
mates for 2015 which were presented at the meeting by Dr
Nair. It is anticipated that these results which are of huge
interest to clinicians, donor agencies and policy makers will
be published soon.

The 2016 ReSVINET meeting aimed to discuss the devel-
opment of different RSV therapeutics, the existing hurdles
and strategies to overcome these barriers. Dr Ramilo pro-
vided an overview of the different target populations for
therapy against RSV—infection. Current therapies are lim-
ited to specific populations. Prophylaxis with anti-RSV
monoclonal antibodies is directed to high-risk populations
only including preterm infants, children with bronchopul-
monary dysplasia and those with congenital heart disease
(CHD), as well as selected children with cystic fibrosis (CF)
and immunocompromised conditions. However, the great
majority of patients with RSV infection including children
hospitalized with severe lower tract infection, and those
with mild disease managed as outpatients are treated symp-
tomatically. Not much is known yet about the burden of
RSV disease among the elderly and in individuals with
Chronic Obstructive Pulmonary Disease (COPD) and there
are no RSV—specific therapies for these individuals. Ramilo
gave a review of vaccines in development, mentioning the
pros and cons of the different vaccines strategies and he
also introduced antivirals and monoclonal antibodies
(Mabs) in clinical development [2]. In the presentation, the
need to optimize the design of clinical studies aimed at de-
veloping both treatment and preventive strategies against
RSV was discussed. He reviewed how to best select the pa-
tient populations and the clinical context to evaluate the
different interventions, to define clinical endpoints, and
how to put into practice the lessons that can be learned
from the development of antiviral therapy for HIV or from
the vaccines against pneumococcus. For defining and
adapting clinical endpoints, Ramilo outlined challenges as
well as opportunities and emphasized the importance of
obtaining robust and comprehensive clinical data, because
society wants the interventions to be cost—effective. Finally,

Ramilo showed the importance of selecting laboratory
markers, virologic as well as immune markers and encour-
aged the participants to incorporate collection of clinical
samples in their clinical trials to facilitate laboratory analy-
ses that permit a better understanding of how interventions
work (or not) against RSV infection.

REGULATORY CONSIDERATIONS IN
INITIATING PAEDIATRIC CLINICAL
TRIALS FOR RSV THERAPEUTICS

Overview of pediatric development plans
evaluated by Paediatric Committee PDCO:
regulatory considerations for initiating
pediatric trials

Dr Eichler gave an overview of Paediatric Investigation Plans
(PIPs) for RSV—antivirals and monoclonal antibodies for
which the information is available in the public domain.
Main challenges for the PDCO of the European Medicines
Agency (EMA), responsible for assessing the content of Pae-
diatric investigation plans, are the current lack of generally
agreed recommendations by the scientific community re-
garding when to best initiate antiviral treatment, and the lack
of validated and agreed clinically meaningful outcome mea-
sures for evaluating the effect of RSV antivirals.

Upper respiratory tract infections caused by RSV are not
considered a major clinical problem, necessitating antiviral
treatment. However, in children at high risk for severe low-
er respiratory disease (LRD) caused by RSV, the initiation
of antiviral treatment early in course of RSV infection, ie,
before major tissue injury in the lower airways has oc-
curred, could benefit them to prevent severe LRD. At pres-
ent, clear definitions for bronchiolitis and/or severe LRD
are lacking.

The highest disease burden is considered in the first 2 years
of life; consequently, this age cohort should be included in
clinical trials [3]. It would be desirable to also evaluate the
efficacy and safety of antivirals in older children at high risk
to develop serious RSV LRD, ie, children with chronic un-
derlying conditions, such as immunodeficiency or neuro-
muscular disease. As these populations are very heteroge-
neous and small, the conduct of dedicated clinical studies
in these populations is most likely not feasible. At present,
it is unknown to what extent extrapolation of efficacy is
possible from young children in whom severe RSV infec-
tion manifests clinically as bronchiolitis to older children
with underlying chronic diseases, in whom RSV infections
manifest as RSV pneumonia. Therefore, the generation of
limited clinical data in older children with chronic under-
lying conditions needs to be discussed.
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In the absence of validated endpoints, a consensus defini-
tion of a set of core outcome measures which should be
measured and reported in all clinical trials is highly war-
ranted to allow comparability of trial results and to validate
candidate endpoints.

Regulatory aspects related to development
of vaccines for RSV

Dr Pelfrene outlined the main regulatory considerations for
maternal immunization and subsequent determination of
protective efficacy in the offspring, the primary vaccination
in infants as well as the desired safety database and duration
of safety follow—up for both strategies. Foremost was stressed
that the trial sponsor should define the intended aim of vac-
cination, since ultimately this will inform the labeling claim,
ie, prevention of a specific clinical presentation. The case
definition for RSV disease will require subjects to meet both
clinical and laboratory criteria [4]. In this regard, it was em-
phasized that specific and sensitive assay methods for detec-
tion of RSV breakthrough cases should be employed in a
standardized manner across participating study centers. The
need and feasibility of a central laboratory confirmation
should also be determined. Study protocols will need to de-
fine and justify the method of specimen collection (eg, na-
sopharyngeal aspirate or nasal swab) and provide details on
sample storage and shipping conditions.

With respect to vaccination during pregnancy; it was stated
that background rates of fetal demise, prematurity and con-
genital aberrations need to be available. Prior to conducting
clinical trials in pregnant women, demonstration of safety
and immunogenicity data in healthy adults (including non—
pregnant women) will be necessary, as well as favorable pre-
clinical data to be obtained on immunology and toxicology,
including experiments performed in late stage pregnant an-
imals. Exploratory trials may provide sufficient data on
trans—placental transfer and persistence of maternal anti-
bodies in the infant. In this sense, it is recognized that du-
ration of protection may be trial setting dependent and a
function of antibody titer at birth and rate of decline in the
infant. Efficacy trials are expected to be broadly inclusive
but there will likely be a need to stratify or to exclude sub—
groups with recognized poor trans—placental transfer, such
as HIV infected subjects. For the confirmatory trials, due
consideration should be given to seasonality: immunization
in 3rd trimester pregnancy will need to be scheduled with-
in an appropriate time—window so that ensuing delivery
coincides with the early part of the RSV season. With regard
to infant immunization, it was stressed that the aim would
be to elicit a strong neutralizing antibody response with a
non—T helper type 2 (Th2) biased cellular immune re-
sponse. Vaccine development strategy will most probably
be featuring an age—de—escalation approach, and thus first
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be administered to RSV seropositive adults and children be-
fore progressing to RSV—naive infants. The question of op-
timal timing of immunization was raised, with primary se-
ries to start as early as feasible in infancy, taking into account
the inhibitory effect of maternal antibodies. In the case of
vaccinating infants born to vaccinated mothers, the estimate
of duration of passive protection should be known before
deciding when to start active immunization. Further on, it
was conveyed that the current EU general expectation re-
garding a pre-licensure safety database for a novel vaccine
is a minimum of 3000 exposed persons to the final dose
regimen of the vaccine. Though, for the vaccination of in-
fants, it needs to be discussed what the breadth of evidence
should be, to support negligible risk of disease enhance-
ment in the RSV—naive population.

During the discussion, it was acknowledged that the major
RSV burden and mortality occurs in low—income countries.
As such, it was asserted that ideally, vaccine— and therapeu-
tic development programs need to consider a global per-
spective. Hence, it would be desirable that case definitions
include clinical features which are easily standardized and
generalizable across the different settings. EMA urged the
use of the same scoring systems or scales in the trials and
meeting participants were encouraged to consider scien-
tific qualification advice for potential candidate biomark-

ers/outcome measures.

MEASURING SAFETY

Assessing the impact of anti-RSV
interventions: clinical endpoints and
biomarkers

It is possible to combine clinical endpoints to evaluate anti—
RSV interventions with viral factors, host immune profiles
and antibody responses for the diagnosis, pathogenesis and
assessment of RSV disease severity [5]. Dr Mejias discussed
that as age goes up, a decrease of antibodies against RSV
are seen in the infant, acutely infected with RSV, reflecting
maternal antibody transfer. Having measured neutralizing
activity, they didn't find a perfect correlation between con-
centration and neutralization, which needs to be under-
stood. In fact, standardizing antibody assays and identify-
ing a consistent antibody threshold indicative of protection
still needs to be defined. However, Mejias made clear that
other biomarkers such as genomics markers have a great
value as predictive tools and to objectively assess disease
severity. The team formed by Mejias and Ramilo found in
infants hospitalized with RSV bronchiolitis significant cor-
relations between a molecular genomic score and (1) the
clinical disease severity score, (2) duration of hospitaliza-
tion and (3) duration of supplemental oxygen. They are
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now using these tools to understand responses to thera-
peutic interventions, to monitor disease progression as well
as to study the normal maturation of the immune system
in infants. Furthermore, in collaboration with Dr Bogaert,
Mejias studied the role of bacterial colonization on RSV
disease severity, and noticed that nasopharyngeal bacterial
colonization with specific pathogens did not appear to be
a passive phenomenon. Specifically, infants with RSV infec-
tion and colonized with S. pneumoniae or non—typable H.
influenzae displayed a more severe clinical phenotype and
different host transcriptional profiles. Understanding the
RSV-bacterial interactions in these children is of key im-
portance when evaluating the benefit of RSV therapeutics.
The challenge consists of developing composite endpoints
that include clinical, virologic and laboratory parameters
to monitor responses to clinical interventions.

Enhanced RSV disease and vaccines

There are a number of new strategies for RSV vaccines,
mentioning that each formulation may present individual
characteristics that theoretically decrease or increase the
risk for enhanced RSV disease (ERD) [6]. Dr Polack dis-
cussed ERD, which has been seen only in sero—negative
infants and young children who were previously immu-
nized with a formalin inactivated RSV vaccine. For many
years, the consensus was that nothing but live attenuated
RSV vaccines would ever be used to immunize infants.
Therefore, the characterization of ERD phenotypes was of
academic interest but had limited regulatory implications.
Based on the outcome in mice studies and limited human
data, it may be assumed that it is worthwhile to look for
Th2 endpoints. However, there is a need for a consensus
definition of Th2 bias and/or a consensus set of control
groups for studies. ERD does not impact sero—positive chil-
dren, because better antibodies precede immunization. Po-
lack told the audience not to rely on older subjects in phase
1 studies, since there is no ERD in patients that had RSV
infection before, so that would prove to be futile.

Polack concluded that the monoclonal antibodies and ma-
ternal immunization strategies are safe. For other vaccines,
awareness of steric hindrance is needed and he suggested
waiting between immunization and challenge, because of
the danger of misunderstanding the read out. In summary,
Polack said that RSV vaccines should elicit a long—lived
protective antibody of high avidity for RSV protective an-
tigens and specific cytotoxic T lymphocytes, and, neither
elicit lung eosinophils, nor bias the response to Th2.

During the discussion, the participants discussed how to
measure low affinity antibodies in the clinical setting, and
how to assess the risk for developing ERD. How to use the
information for vaccine studies was food for thought, since

a perfect model of ERD is lacking. Dr Polack stressed that
if ERD occurs, it probably will manifest in many individu-
als, as early trials had disease rates above 50%.

RSV COST EFFECTIVENESS AND
EPIDEMIOLOGY

RSV vaccine in development: assessing the
potential cost—effectiveness in high risk
adult populations

The potential cost—effectiveness of RSV vaccination in high
risk adults was discussed, with a main focus on the elderly
population. Dr Pouwels noted the importance of thinking
about the target population, when evaluating vaccines. The
most obvious choice would be infants, given the well—es-
tablished burden among infants. However, there is accu-
mulating evidence that RSV causes a substantial burden in
high-risk adults and elderly [7]. To date, two health eco-
nomic studies that evaluated vaccination of the elderly
against RSV have been published [8,9]. Both studies indi-
cated that vaccination of the elderly has the potential to be
cost—effective, especially among high-risk elderly. Howev-
er, both studies were performed with limited data about
the burden of RSV among the elderly. Moreover, one of the
main drivers of the successes of several vaccination cam-
paigns—indirect protection by reducing transmission—was
not taken into account. Hence, there is a need for an up-
dated transmission dynamic cost—effectiveness model to
evaluate which vaccination strategy is most cost—effective.
A recent transmission dynamic model from Kenya, which
did not focus on the elderly population, concluded that
vulnerable infants could be indirectly protected by annual
vaccination of all school-age children [10]. Another study
from the same region, estimated that it may be sufficient to
vaccinate children aged 5-10 months [11]. It is clear that
more models, also incorporating direct and indirect protec-
tion of the elderly, are needed. Pouwels concluded that to
assess the impact and cost—effectiveness of the different
strategies using transmission dynamic models, better age—
group specific virological surveillance and more data on
the age— and risk—group specific burden are needed.

Collaboration to conduct research on
vaccine preventable diseases in Canada—
what we are learning

The Canadian Immunization Research Network (CIRN;
http://cirnetwork.ca/) includes a hospital-based surveil-
lance network (Serious Outcomes Network) which evalu-
ates morbidity associated with vaccine—preventable infec-
tions (eg, influenza) and vaccine efficacy in adults. CIRN
collaborates with the Immunization Monitoring Program
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ACTive (IMPACT) which conducts similar research as well
monitoring adverse events following immunization, in pe-
diatric health centers [12]. Dr Langley noted that these net-
works could be of interest to the RSV field for determining
the burden of disease. The supportive networks within
CIRN, Social Sciences and Humanities Network, Reference
Laboratory Network, and Modeling and Economic Re-
search Network actively take part in study design the stud-
ies [13]. The focus of CIRN’s work is vaccine safety, immu-
nogenicity and effectiveness, vaccine coverage, vaccine
hesitancy, and program implementation and evaluation.
IMPACT started a working group on RSV in 2015, looking
at what is available on Canadian epidemiology and plan-
ning for a surveillance project on severe outcomes in hos-
pitalized children. These networks have found that trans-
parent, open processes, standard operating procedures for
study processes, project review and funding of have been
essential in conducting research in multiple provinces
across a large country.

The discussion was based on the influenza surveillance
data generated by these networks, including the studies
controlling for frailty in older persons. The need for sig-
nificantly more data to make the right cost—effective mod-
els impressed the audience, but the overall expectation was
that in a year, based on CIRN and other studies of RSV ill-
ness in the community, there will be more sophisticated
models available to accurately assess this burden.

During the discussion it was emphasized what we can learn
from a recent transmission dynamic cost—effectiveness
model that led to the decision to extend influenza vaccina-
tion to children in the UK. A lot more data are needed to
build a similar model for RSV vaccination, both in terms
of better age—specific RSV virological surveillance, short—
and long—term consequences of RSV infection among dif-
ferent age—groups, and the effect of vaccination on trans-
missibility of RSV. Meanwhile, cost—effectiveness models
should be updated when clinical trial data and improved
burden of disease estimates become available in the near
future.

DEVELOPMENT OF RSV VACCINES FOR
USE IN PREGNANCY

Clinical endpoints in trials of RSV vaccines
in pregnant women: study design issues,
assessment of safety and effectiveness

Maternal influenza studies were discussed as a comparator
for vaccination of pregnant women against RSV. Dr Nunes
discussed the challenges for maternal immunization espe-
cially in low— and middle—income countries (LMIC), and
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identified assessing the accurate gestational age as a main
problem. The best method would be early ultra sound,
which is not always available. Nunes emphasized the im-
portance to know the study population for designing such
a trial and gave examples of risk—factors which are more
prevalent in LMIC such as co—morbidities like anemia and
concomitant illnesses (HIV, malaria) that may affect the pla-
cental function. For experimental vaccines a randomized,
placebo—controlled trial would be the desired study design,
with a primary objective of evaluating the efficacy of RSV
vaccination of pregnant women against laboratory—con-
firmed RSV LRTI in their infants up to 3 months of age. A
major concern in maternal immunization trials is safety
endpoints; in this regard the WHO requested the Brighton
Collaboration (BC) to develop a guidance document har-
monizing safety assessments during maternal and neonatal
vaccine trials in all resource settings ie, in LIC and high IC.
Although promising, maternal vaccination might be limited
by transplacental antibody transfer, antibody decay rates in
the infants and safety in pregnant women. Information on
RSV-associated disease burden in pregnant women is lack-
ing and will be obtained from virological analyses from the

recent large maternal influenza vaccine trials.

Lessons learned from non—RSYV maternal
immunization — safety, immunogenicity
and effectiveness

Safety of maternal vaccination was discussed by Dr Van der
Maas. She mentioned that based on the monitoring in a
Norwegian influenza immunization study after the influ-
enza A (HIN1) pandemic in 2009, no increased risk was
found for fetal death in vaccinated women compared to
non—vaccinated women, but women who contracted influ-
enza during pregnancy did have a significantly greater risk
of fetal death compared with pregnant women who did not
suffer from influenza [14]. It was concluded that vaccina-
tion works and is safe, backed by other papers and a Dutch
study. Follow up of the infants up to 1 year showed no dif-
ference for growth, development and GP infection—related
contact rates, in infants of vaccinated and non—vaccinated
mothers [15-17]. Furthermore, Van der Maas referred to
the re—emergence of pertussis in the world, and empha-
sized the importance of monitoring the maternal pertussis
vaccination for effectiveness, immunogenicity and safety.
Regarding immunogenicity and the transplacental I1gG
transport, the timing of the vaccination is crucial. One of
the lessons learned from non—RSV maternal vaccination is
the essential monitoring of safety, effectiveness and immu-
nogenicity, in order to maintain the public trust, the occur-
rence of disease in infants (“vaccine failure” vs “failure to
vaccinate”), and to optimize the infant and maternal vac-
cination schedule.
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It was discussed that the most common cause of non—ob-
stetrical fatal illness in pregnant women is in fact respira-
tory disease. Another point was what would be the best
settings for conducting trials of such a vaccine, since the
burden is highest in populations that cannot afford private
health care and high cost interventions. The participants
agreed that the trials should be conducted both in devel-
oped countries and in LMIC. Besides, the BMGF has part-
nered with industry with the aim of making these vaccines
available at a lower cost in developing countries.

&

CONCLUDING REMARKS

The 2016 ReSVINET meeting was organized with partici-
pation of pharmaceutical companies, public health advo-
cates, academia, WHO, FDA, EMA and the BMGE There
was a focus on regulatory requirements for upcoming RSV
therapeutics. The meeting integrated information from
many of the stakeholders, including views of the regulators
and public health. Alignment of the regulatory require-
ments with the developments in the pharmaceutical field
was identified as a major challenge. Integrating the views
of all stakeholders, including the patient’s perspective, will
optimize the development of novel therapeutics against a
respiratory virus which continues to cause so much disease
to so many people worldwide.

Disclaimer: The views expressed in this paper are the personal views of the authors and
must not be understood or quoted as being made on behalf of or representing the posi-
tion of the EMA or one of its committees or working parties.
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L. Involving funders

Igor Rudan', Sachiyo Yoshida?, Kit Yee Chan', Simon Cousens?, Devi Sridhar!,

Rajiv Bahl?, Jose Martines”

! Centre for Global Health Research, The Usher Institute for Population Health Sciences and Informatics, The University of Edinburgh,

Scotland, UK

2 Department of Maternal, Newborn, Child and Adolescent Health, World Health Organization, Geneva, Switzerland

 London School of Hygiene and Tropical Medicine, London, UK

Department for Child and Adolescent Health and De-
velopment (later renamed as WHO MNCAH — Ma-
ternal, Newborn, Child and Adolescent Health) commis-

In 2007 and 2008, the World Health Organization's

sioned five large exercises to define research priorities
related to the five major causes of child deaths for the pe-
riod up to the year 2015. The exercises were based on the
CHNRI (Child Health and Nutrition Research Initiative)
method, which was just being introduced at the time
[1,2]. The selected causes were childhood pneumonia,
diarrhoea, birth asphyxia, neonatal infections and pre-
term birth/low birth weight [3—7]. The context for those
exercises was clearly defined: to identify research that
could help reduce mortality in children under 5 years of
age in low and middle income countries by the year 2015.
The criteria used in all five exercises were the “standard”
CHNRI criteria: (i) answerability of the research question;
(i1) likelihood of the effectiveness of the resulting inter-
vention,; (iii) deliverability (with affordability and sustain-
ability); (iv) potential to reduce disease burden; and (v)
effect on equity [3-7].

The five criteria used by the scorers were intuitive as they
followed the path from generating new knowledge to hav-
ing an impact on the cause of death. They were chosen with
a view to identifying research questions that were most
likely to contribute to finding effective solutions to the

problems. However, after the five exercises — all of which
were published in respected international journals [3-7]
— the WHO officers were left with an additional question:
how “fundable” were the identified priorities, ie, how at-
tractive were they to research funders? More specifically,
should another criterion be added to the CHNRI exercises,
which would evaluate the likelihood of obtaining funding
support for specific research questions?

To answer these questions, coordinators of the CHNRI ex-
ercises at the WHO agreed that it would be useful to invite
a number of representatives from large funding organiza-
tions interested in child health research to take part in a
consultation process at the WHO. The process aimed to
explore funders' perspective in prioritization of health re-
search. The funders would be presented with the leading
research priorities identified through the CHNRI exercises
and asked to discuss any potential variation in their likeli-
hood of being funding. If all the leading priorities were
equally attractive to funders and likely to attract funding
support, this would indicate that the “standard” CHNRI
criteria were sufficient for the process of prioritization.
However, if there were large differences in attractiveness of
the identified research priorities to funders, then adding
another criterion to the exercise — “likelihood of obtaining
funding support”, or simply “fundability” — would be a use-
ful addition to the standard CHNRI framework.
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In 2007 and 2008, the World Health Organiza-
tion's Department for Child and Adolescent
Health and Development commissioned five
large research priority setting exercises using
the CHNRI (Child Health and Nutrition Re-
search Initiative) method. The aim was to de-
fine research priorities related to the five ma-
jor causes of child deaths for the period up to
the year 2015. The selected causes were child-
hood pneumonia, diarrhoea, birth asphyxia,
neonatal infections and preterm birth/low
birth weight. The criteria used for prioritiza-
tion in all five exercises were the “standard”
CHNRI criteria: answerability, effectiveness,
deliverability, potential for mortality burden
reduction and the effect on equity. Having
completed the exercises, the WHO officers
were left with another question: how “fund-
able” were the identified priorities, i.e. how
attractive were they to research funders?

THE MEETING WITH THE FUNDERS
(GENEVA, 27-29 MARCH 2009)

In March 2009, MNCAH invited 40 representatives from
funding organizations, including the Bill and Melinda
Gates Foundation, the Wellcome Trust, National Institutes
of Health USA, Department for International Development
UK, Save the Children, INCLEN, EPICENTRE, UNICEE,
USAID, PATH, Ministry of Science and Technology of In-
dia, Ministries of Health of Zambia, Pakistan and Brazil,
Global Forum for Health Research, Trinity Global Support
Foundation, Children's Investment Fund Foundation, Osa-
ka Research Institute for Maternal and Child Health. Even-
tually, 16 representatives of funding agencies agreed to take
part in the exercise under the condition of anonymity.
Moreover, it was understood that their input would not
necessarily be the official position of their respective fund-
ing agencies, nor would it create any form of funding ob-
ligation.

Having explained the aims of the consultation meeting to
the representatives of funding agencies, the 16 participants
were presented with a list of the top 10 research priorities
for each of the five major causes of child deaths: pneumo-
nia, diarrhea, birth asphyxia, neonatal infections and pre-
term birth/low birth weight [3—7]. This set of 50 research
priorities represented roughly the top 5% of all the research
ideas submitted for scoring during the CHNRI exercises.

The WHO coordinators (RB and JM) explained each of the
50 leading research priorities to the 16 donor representa-
tives. Then, the 16 donor representatives were provided
with the list of research priorities and asked to individu-
ally identify those that were most likely to receive funding
support from their respective organizations.

Funding attractiveness was measured in two ways. First,
funder representatives were asked to rank the identified
research priorities according to their likelihood to receive
funding support under an organization’s current invest-
ment policies and practices. Second, funding attractiveness
was measured by asking funder representatives to distrib-
ute a theoretical US$ 100 among the research priorities that
seem most fundable. Results were used to facilitate discus-
sion on what makes a research question attractive (or un-
attractive) for funding support. The scoring sheet that was
given to meeting participants is shown in Figure 1. While
they did not need to provide their name or organization,
they were asked to assign ranks 1-10 to the ten research
priorities identified for each of the five causes of death (col-
umn 1), and also to distribute a hypothetical US$ 100 to
different research priorities in concordance to the likely
funding support that they may obtain.

Sixteen participants scored the identified research priori-
ties according to the instructions (Figure 1). The average
ranks across the 16 participants (1 =most likely to be fund-
ed; 10=least likely to be funded) assigned to the 50 re-
search priorities ranged from 3.7 to 7.2. The average US$
amount assigned to research priorities ranged from US$
20.1 to US$ 2.5. There was general consistency between
ranks and the US$ assigned to research priorities.

CAUSE OF DEATH (1/ 5) - e.g. PNEUMONIA

NAME:
ORGANIZATION:

RANK? uss$?

RESEARCH QUESTION 1
RESEARCH QUESTION 2
RESEARCH QUESTION 3
RESEARCH QUESTION 4
RESEARCH QUESTION 5
RESEARCH QUESTION 6
RESEARCH QUESTION 7
RESEARCH QUESTION 8
RESEARCH QUESTION 9
RESEARCH QUESTION 10

Figure 1. A questionnaire that was given to 16 funder represen-
tatives at the meeting to obtain information useful to under-
standing funding attractiveness of different research priorities.
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Importantly, the analysis of the collective input based on the
2nd column (ie, assigned US$), presented in Figure 2,
clearly shows that there was a rather substantial departure
of the assigned funds from that expected at random: if all
research priorities were equally likely to obtain support
from the funders, then all the bars would be extending only
to the line that represents an investment of US$ 10.0. Fur-
thermore, 4 research priorities (8%) clearly stood out from
the rest [8]. It was agreed that they might provide a starting
point from which MNCAH Department could concentrate
its efforts. These 4 research priorities are shown in Table 1.

Table 1. The 4 research priorities (8%) that were identified as
positive outliers in terms of their likelihood to obtain funding
support

Evaluate the quality of community workers to adequately assess, recog-

nize danger signs, refer and treat acute respiratory infections (ARI) in
different contexts and settings.

‘What are the barriers against appropriate use of oral rehydration therapy?

‘What are the feasibility, effectiveness and cost of different approaches to

promote the following home care practices (breastfeeding, cord/skin,
care seeking, handwashing)?

What are the feasibility, effectiveness and cost of a scheme of routine

home visits for initiation of supportive practices, detection of illness and
newborn survival?

AVERAGE AMOUNT OF US$ ASSIGNED TO THE RESEARCH PRIORITY

(OUT OF POSSIBLE USS$ 100)
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Figure 2. The results of the collective input from 16 funder representatives, showing large differences in funding attractiveness
between 50 research priorities. No substantial differences in funding attractiveness would be indicated by equality of the scores on

the horizontal axis at the US$ 10.0 line.
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AN ANALYSIS OF THE EXERCISE WITH
FUNDER REPRESENTATIVES

The results were analysed after the first day of the meeting
and presented to donor representatives at the beginning of
the second day of the meeting. An open discussion was
held with participants to understand and interpret the re-
sults of their collective input. Participants agreed that the
most important criteria for research prioritisation differed
between researchers and funders. Researchers tended to
value answerability, effectiveness, deliverability, impact on
the burden and equity. Funders were also interested in the
clarity and specificity of research ideas, value for money,
novelty, international competitiveness of the groups pro-
posing the research, linkages to broader societal issues, and
complementarity with other long—term strategic invest-
ments that were already made. An important point in the
discussion was that researchers and research funders, es-
pecially those in the private sector, often speak quite dif-
ferent languages. Researchers need to be clear on what their
goals are and communicate these in more readily under-
stood terms. This point is particularly important because
it implies that the CHNRI exercises' research priorities that
were identified as most likely to generate useful new knowl-
edge may not be considered equally relevant by the funders.

In March 2009, WHO officers invited 40 repre-
sentatives from organizations that provide
substantial funding support for global child
health research to take part in a consultation
process at the WHO. The process aimed to ex-
plore funder's perspective in prioritization of
health research. Eventually, 16 funders' repre-
sentatives agreed to take part in the exercise
under the condition of anonymity. Participants
agreed that the most relevant criteria for pri-
oritisation differed between researchers and
funders. Funders are interested in clarity and
specificity of research ideas, value for money,
novelty, international competitiveness of the
groups proposing the research, links to broad-
er societal issues, and complementarity with
other long—term strategic investments that
they have already made. Some may be partic-
ularly interested in the potential for forming
partnerships between researchers and indus-
try to improve the translation of findings and
their application

This should certainly be taken into account when present-
ing and discussing the results of the CHNRI exercises.

Moreover, there seem to be important differences between
the categories of funders in the criteria that they use to de-
cide on research priorities. Generally, all investors in health
research are concerned with answerability of the proposed
research ideas in an ethical way, feasibility and value for
money. However, some may be particularly interested in
potential for forming partnerships between researchers and
industry to increase the translation of findings and their
application. Ministries and international organizations ap-
peared more interested in deliverability, affordability and
sustainability of the resulting interventions, local and na-
tional research capacities to carry out the proposed research
ideas, and whether a research question is linked to an on-
going public debate or an important societal issue. Indus-
trial donors may be primarily motivated to generate patents
and translate research results into commercial products.
Finally, society as a whole may be more concerned with is-
sues of safety and equity issues and ask whether implemen-
tation of research results would widen the existing socio—
economic gaps..

Transparency of research priority setting processes must,
therefore, begin with those who invest. Perceived returns
on investments in health research should be clearly stated
at the beginning of the process. They may be defined as re-
duction in disease burden wherever public money is being
invested. Investors from industries may see patentable
products as their preferred returns. Non—profit organiza-
tions may be primarily interested in increased media atten-
tion for their agenda. The context in which investment pri-
oritization takes place is thus primarily defined by
expected returns of the funders. Moreover, their investment
styles may be balanced and responsible (suggested for
those investing public funds), risk—averting (which may be
preferred among some industrial partners) or risk—seeking
and biased towards high risk — high profit avenues of health
research (which may be typical for some industry and not—
for—profit organizations).

Apart from funders’ perceived returns and their investment
styles, the population, geographic area and disease burden
of interest, the time frame in which returns are expected is
an important defining component of the overall context.
Priorities can differ substantially if the overall context is one
of great urgency to tackle a problem, or whether decisions
are made on very long—term, strategic investments.

CONCLUSIONS

The meeting with research funders organized by the WHO
MNCAH department in March 2009 was exceptionally use-
ful in understanding that funders certainly have their own
views on what represents an attractive funding option.
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Those views are not generalizable and may differ between
categories of funders. Moreover, funders' perspectives are
often quite different from those of researchers, or wider
stakeholder groups. It is important to involve funders ear-
ly in the process of setting research priorities, such as the
CHNRI process, to encourage their ownership of the re-
sults. Funder—supported criteria must be taken into ac-
count, in addition to those preferred by the researchers and
wider stakeholders. Otherwise, the outcomes of research
prioritization exercises may have very limited impact on
funders' decision making,.

The key value of the CHNRI method to funders lies in its
ability to transparently lay out the potential risks and ben-
efits associated with investing in many competing research
ideas, drawing on collective knowledge of the broad re-
search community. Results of the CHNRI process represent
an attempt on the part of researchers to communicate their

views and opinions to funders in a way that is easily un-
derstood, transparent, replicable and intuitive. It provides
useful additional information that funders may, or may not
take into account when deciding on their own research
agenda. From a methodological perspective, finding ap-
propriate and effective ways of involving funders in future
CHNRI exercises, communicating the outcomes clearly,
and securing their commitment to acknowledge the results
of the CHNRI process remain considerable challenges. An
even greater challenge in future years will be to develop
tools that can detect and evaluate the impact of CHNRI ex-
ercises on funder decision making and any change in fund-
ing priorities as a direct result of the CHNRI process. This
should be particularly relevant to those who make decisions
about investing public funds, whose primary agenda should
be improving public health in the most cost—effective way —
a target that CHNRI exercises should serve quite well.
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arge groups of researchers who agree to offer their
research ideas and then score them against pre—de-
ned criteria are at the heart of each CHNRI prior-
ity—setting exercise. Although the roles of funders and oth-
er stakeholders are also very important, much of the
exercise is focused on selecting and engaging a large group
of researchers, obtaining their input and analysing it to de-
rive the initial results of the process. In a sense, a CHNRI
exercise serves to “visualise” the collective knowledge and
opinions of many leading researchers on the status of their
own research field. Through a simple “crowdsourcing” pro-
cess conducted within the relevant research community,
the CHNRI approach is able to collate a wide spectrum of
research ideas and options, and come to a judgement on
their strengths and weaknesses, based on the collective
knowledge and opinions of many members of the research
community. In doing so, it provides valuable information
to funders, stakeholders and researchers themselves, which
is obtained at low cost and with little time necessary to con-
duct the exercise.

Success in involving researchers within each research com-
munity, and ensuring their voluntary participation and en-
gagement, is therefore essential to the successful comple-
tion of a CHNRI exercise. Over the past few years, we have
been involved in assembling groups of researchers to par-
ticipate in several CHNRI research priority—setting exer-

cises. In this paper, we share our experience of what works
well and what works less well and try to answer the most
frequently asked questions when it comes to engaging re-
searchers in the CHNRI exercises.

Figure 1 shows where within the CHNRI process research-
ers should be involved —which is after the funders have
provided their input, and before other stakeholders are ap-
proached and asked to contribute.

Child Health and Nutrition
Research Initiative

CHNRI'

The CHNRI method: The role for the researchers in the process

]

e 2l
v

Figure 1. The role of researchers shown within the broader
CHNRI process.
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WHY DO RESEARCHERS NEED TO BE
INVOLVED IN THE CHNRI EXERCISE?

Following input from funders, as described in a previous
paper of this series [1], the managers of the CHNRI process
then need to involve a sufficiently large sample of research-
ers. We discuss the considerations relevant to the optimal
size of this sample of researchers in another paper of this
series [2]. Researchers have two important roles in the
CHNRI process: (i) providing the managers with a broad
spectrum of research ideas, which usually span the spec-

» o«

trum of “description”,

» o«

delivery”, “development” and “dis-
covery” research; and (ii) providing their own judgement
on the likelihood that each submitted research idea will
meet a set of pre—defined criteria. These judgements allow

the ranking of a large number of submitted research ideas.

At this point, we should explain why CHNRI uses only re-
searchers to provide research ideas, and not other groups of
people—eg, funders, programme leaders and managers, oth-
er stakeholders, or simply members of the public. This is
typically justified on the grounds that researchers are ex-
pected to possess far more knowledge and understanding
of the state of their research field and the questions that have
real potential to generate new knowledge. Importantly, their
judgement of each research idea against the priority—setting
criteria will also be based on an understanding of the reali-
ties of the research process and the success rate in their field.
Including participants without this prior knowledge would
likely introduce “random noise” into the exercise, resulting
in most or all of the ideas receiving similar scores. Thus, re-
stricting participation in these steps to researchers is expect-
ed to improve discrimination between the competing re-
search ideas by using the collective knowledge and opinion
of a small group of very knowledgeable people.

There is also a practical reason for this: by selecting the
most productive, or highly cited researchers over the sev-
eral preceding years, we are targeting the very group of
people who will be most competitive for the research grant
calls and likely be awarded the majority of the grants in the
immediate future. We should also stress that this is, poten-
tially, a “double edged sword”, because researchers may not
be entirely objective in their scoring and may tend to score
highly their own preferred areas. This is why the chosen
group always needs to be large enough, to prevent anyone's
individual input having a substantial effect on the overall
scores. Therefore, the leading researchers are given power
through this method to influence the priorities and shape
the topics for the future grants, ie, influence the subjects
of the calls that are advertised by the funders, rather than
simply responding to them. This could also be helpful to
the funders, who do not have an easy access to a collective
opinion of their research field.

It is worth bearing in mind that an important characteristic
of the CHNRI method is its flexibility. Suggestions provid-
ed in the guidelines are not prescriptive, and each exercise
can be tailored to meet the specific needs of the exercise.
For example, some exercises may be mainly focused on
implementation (“delivery”) or fundamental (“discovery”)
research, particularly if the exercise is related to a specific
intervention or geographic context. There have been sev-
eral examples of such exercises, eg, the implementation of
zinc interventions [3], implementation research for mater-
nal and newborn health [4], emerging (discovery—based)
interventions for childhood pneumonia and diarrhoea [5,6]
and others. In such cases, there is scope for involving fur-
ther groups of people whose knowledge and experience
can provide informative input, particularly if this input is
limited to the priority—setting criteria where the research-
ers would be unlikely to possess any first—=hand knowledge.
For example, many programme managers contributed to
the scoring of questions on the newborn research agenda
in relation to its deliverability, affordability and sustainabil-
ity [7]. Our analyses of previous exercises have shown that
the researchers tend to be less optimistic than programme
managers on the criterion of answerability, while they tend
to be more optimistic on the criterion of deliverability, af-
fordability, sustainability and maximum potential for bur-
den of disease reduction; similarly, programme managers
tend to prioritise implementation research questions,
whereas researchers prioritised technology—driven research
[2,8]. Clearly, a good understanding of the complexities
and challenges involved tends to make the experts—who-
ever they are—more cautious about the prospects of the sug-
gested research ideas.

HOW TO INVOLVE RESEARCHERS IN
THE CHNRI EXERCISE?

In planning the involvement of the group of researchers,
the minimum target sample size needs to be decided early
in the process. The optimal number will be derived based
on the analyses conducted by Yoshida et al. [2], as men-
tioned previously. Yoshida's analyses suggest that the rank-
ing of proposed research ideas, relative to each other, sta-
bilises at surprisingly small sample sizes—ie, once that
30-50 people with private knowledge on the topic are in-
volved, it is unlikely that the ranking of proposed research
ideas will change markedly with the addition of further re-
searchers and their opinions. Given this finding, targeting
sample sizes of 50 or greater should result in a replicable
CHNRI priority—setting exercise [2].

However, in planning the number of scorers needed, an
important issue needs to be considered, which can reduce
not only the actually achieved sample size quite substan-
tially, but also introduce potential bias that can invalidate
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the entire exercise. This is the issue of (self-)selection bias.
The nature of CHNRI process means that researchers are
usually invited (using e-mail or other means) by the man-
agement team to take part in the exercise. Their participa-
tion is needed in two consecutive steps of the process: (i)
providing research ideas that they think would stand a
good chance against all other ideas, given the pre—defined
priority—setting criteria; and (ii) scoring a long list of re-
search ideas against the pre—defined criteria. While the first
step, providing research ideas, is not very time—consuming
for researchers, the second step is a lot more time consum-
ing and it may require several hours of input.

In an analysis of the first 50 CHNRI exercises, in which more
than 5000 scorers were approached, Rudan et al. reported
that the initial response rate (ie, submitting research ideas)
was about 60%, with each expert submitting an average of
about 3 research ideas. However, when all the initially in-
vited experts were approached again to score the “consoli-
dated” list of research ideas, the response rate dropped to
only about 35%. Thus 40% of potential scorers are lost at
the first stage, and further 25% of the total number are lost
at the second stage (Rudan I, personal communication). The
reason for re—contacting everyone who was initially invited
to participate, even if they didn't offer any research ideas, is
that there may be experts who are not keen giving away their
ideas, but would be prepared to score ideas generated by
others. This may help to preserve the initial sample that was
contacted to the maximum extent possible.

Non-response has two important implications for an exer-
cise. First, it reduces the actual sample size. This can be ac-
counted for—eg, if the desired sample is 100 scorers, then
about 300 probably need to be invited to participate in the
exercise. Second, and more worrying, is the potential for
bias in the results if responders and non-responders differ
in their opinions. Results based on inputs from only about
one third of the initial pool of researchers contacted may
suffer from self—selection bias. For example, if individuals
are more likely to respond to an invitation from the man-
agement group if they know the members of that group
well, they may also be more likely to share similar views
with the management group members. Others, who may
disagree with those views and may;, in fact, be in a majority
in that particular research community, would not have their
opinions recorded, or would be underrepresented. The
high proportion of non—responders in many CHNRI exer-
cise is therefore an important issue and we plan to conduct
further work to explore non-response in previous exercis-
es by comparing the characteristics of responders vs non—
responders. The important thing to realise in relation to this
self—selection bias is that it cannot be attenuated or con-
trolled by further increasing sample size with new invitees
because, no matter how large the sample size, they may still
be based on the opinions of an unrepresentative subset of

research community. In summary, increasing the achieved
sample size can be done by inviting more people to partici-
pate, or by improving the response rate. The former ap-
proach will not attenuate possible self—selection bias, while
the latter would tend to reduce the scope for bias and should
be preferred. Several reminders are, therefore, usually sent
to all invited participants to maximise the response rate.

SELECTING AND APPROACHING THE
RESEARCHERS

The approach to identifying whom to invite to participate
in the exercise can be very flexible, but must be credible to
both the reviewers of the resulting publication, and also to
any researchers who are left out of the exercise (ie, don't
get an invitation). We present three examples of previous
CHNRI exercises to examine how different strategies may
work in different specific situations.

EXAMPLE OF THE CHNRI EXERCISE
ON RESEARCH PRIORITIES FOR
CHILDHOOD PNEUMONIA MORTALITY
REDUCTION

This exercise [9], published in 2011, involved a small com-
munity of researchers working on childhood pneumonia
in the low— and middle—income (LMIC) settings. A search
for publications on childhood pneumonia in low-resource
settings over the previous 5 years listed by the Web of Sci-
ence identified only a few hundred publications in total.
Ranking the authors of these publications ranked by the
number of those papers that they had co—authored, re-
vealed that the 100 most productive names were associ-
ated with a large majority of papers, and that those authors
who were not among the most productive 100 had each
contributed 3 papers or fewer over the previous 5 years.
The decision was therefore taken to invite the most pro-
ductive 200 researchers on the basis that this would cover
almost the entire research community on this topic, regard-
less of the nature or importance of their discoveries.

It was agreed that an official approach through the World
Health Organization (WHO), that agreed to serve as the
hosting hub for the management group, would be most like-
ly to persuade invited researchers to participate in the exer-
cise. Moreover, mentioning that they were selected based on
their placement among the 200 most productive researchers
in this field would help to make them feel appreciated and
that their work is valued. Nevertheless, even with these mea-
sures taken, the final response rate in terms of scoring in this
small research community was 45/200 (22.5%).

Initially, the researchers were contacted through individu-
al e—mails sent from the WHO, which explained the aim
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of the exercise, acknowledged the contribution of each re-
searcher to the field, and explained the type of the research
idea that was sought — ie, neither too broad, nor too spe-
cific (this was further explained in the guidelines for imple-
mentation of the CHNRI method) [10]. They were also
asked to consider different instruments of health research,
ie, “description”, “delivery”, “development” and “discovery”
and they were given an example of a “valid” research idea
from each of those four types of research. They were ini-
tially given up to one month to submit as many research
ideas as they wished, and two further reminders were sent
at two weekly intervals following the initial deadline before
the total number of submitted ideas reached 500. At that
point, reminders were stopped and the management group
studied the potential bias introduced because some re-
searchers submitted many more ideas than others. At that
point, a “consolidation” of the list of research ideas was
conducted to ensure that the retained questions were even-
ly distributed across different research instruments and
main research avenues and cover them all reasonably well.
In this phase, all duplicate ideas were removed, while sim-
ilar ideas were compressed into a single research question.
This resulted in the reduction of the number of research
ideas considered for scoring from 500 to 158, thus also
making the scoring process more manageable.

Depending on the number of research ideas and the an-
ticipated time required for scoring, one option is to offer
the scorers the option of only scoring the criteria that they
feel most comfortable with scoring — another flexibility in
the CHNRI method. It is important that each scorer scores
all research ideas on the same criterion, rather than scoring
some but not all ideas for all criteria. This ensures that each

Photo: Researchers in Bangladesh working in their laboratory (Courtesy of Dr Ozren Polasek, personal
collection)

research idea is scored by the same set of scorers, avoiding
any personal preferences towards some ideas and keeping
the process transparent and fair.

Given that scoring is time consuming, it was considered
reasonable to allow the scorers about a month to reply, with
two further reminders sent at monthly intervals after the
deadline. After 3 months, the scoring process should typi-
cally be considered completed, the drop—out rate recorded,
and the analyses can begin. The process of analysis of the
scores is described in great detail in another paper [10].

EXAMPLE FROM THE CHNRI EXERCISE
ON RESEARCH PRIORITIES FOR
NEWBORN HEALTH

This study has been published in its extended form in this
theme issue [7]. Although the field of newborn health in
low—income settings is very recent and the research com-
munity is still quite small, and although the process of in-
volving researchers followed many steps that were in com-
mon to the exercise on pneumonia 5 years earlier, several
important innovations were introduced.

Similarly to the pneumonia exercise, the management
group selected the 200 most productive researchers, based
on the number of co—authored publications in peer—re-
viewed journals in the previous 5 years. However, the com-
position of those 200 researchers was more targeted in this
case: in addition to inviting the 100 most productive re-
searchers on newborn health globally, the 50 most produc-
tive researchers affiliated to institutions in low and middle—
income countries (LMIC) were also invited. The final 50
invitations were reserved for the most
productive researchers in the area of
stillbirth research globally. The pur-
pose of this approach to sampling was
to avoid under-representation of re-
searchers from LMIC and the small
number of researchers who worked on
the increasingly important issue of still-
births. This was a carefully thought—
through approach and is another exam-
ple of the flexibility allowed in the
CHNRI process. It is important to “de-
sign” the sampling process in a way that
captures researchers who could be most
informative for the specific exercise,
which is likely to be more important for
exercises that are very broad in scope
and less important for those which are
Very narrow.

Another innovation in this newborn
health exercise was the inclusion of

www.jogh.org ® doi: 10.7189/jogh.06.010302

JUNE 2016 + VoL.6No. 1 » 010302

VIEWPOINTS



programme managers, identified through the Healthy New-
born Network database. This was a suggestion made by sev-
eral members of the management board in light of broad
agreement that “description” research was no longer a pri-
ority and that the new focus should be on implementation.
Therefore, the group recognised the need to include experts
with first—hand understanding of the challenges with deliv-
ery, cost and sustainability of newborn health and stillbirth
prevention programmes in LMIC settings. This resulted in
about 600 potential scorers being invited to participate in
the exercise, of which the majority (400) were program
managers familiar with the challenges in low—resource set-
tings. Eventually, 132 persons participated in the generation
of ideas and 91 in scoring, bringing the final response rate
to about 15%.

Another innovation in this exercise was the use of “Survey
Monkey”, which allowed the management group to keep
track of the age, gender, geographic area, background and
affiliation of each participating researcher/programme man-
ager in real time. This innovation was seen as very useful,
because it allowed more intense reminders that were being
sent to specific groups of invitees who were falling behind
and becoming under—represented.

To improve the response rate, the management team sent
four and five reminders to the invitees for both submitting
the ideas and the scores. The team met in Geneva for a
week to consolidate the initial list of research ideas they
had received from about 400 down to about 200 that were
eventually scored. In summary, this exercise stands out in
three ways: (1) the targeted sampling of researchers; (ii) the
inclusion of programme managers as the majority of invit-
ed scorers, to better reflect the community with useful
knowledge on the criteria, which is not necessarily reflect-
ed in academic articles; and (iii) the tracking of score re-
sponses in real time using survey monkey [7].

EXAMPLE FROM THE CHNRI EXERCISE
ON RESEARCH PRIORITIES FOR
DEMENTIA

The examples on childhood pneumonia and newborn
health are both relevant to research fields with relatively
small research communities. In both exercises, the CHNRI
method was used primarily as a way to galvanise the com-
munity and define the strategy for the development of the
field. The small number of productive researchers in both
fields meant that nearly everyone who had contributed to
the research field over the previous 5 years was invited to
participate in the exercise. However, how should we select
researchers when the research field is very large and has
tens of thousands of actively participating researchers? One
such recent example is the CHNRI exercise on dementia
and Alzheimer disease, a field in which tens of thousands

of researchers are active. This exercise represents a good
example of the strategies that can be used to solicit input
from researchers in such circumstances.

The management group numbered 15-20 members at var-
ious stages of the process and included representatives of
the World Health Organization, several international soci-
eties and funders interested in this topic (eg, Alzheimer
Disease International, USA—based Alzheimer Association,
UK's National Institute for Health Research, Canadian In-
stitute for Health Research and USA—based National Insti-
tute of Aging), together with leading researchers and opin-
ion—leaders in the field who were based in academic
institutions (Rudan I, personal communication). This di-
verse group needed to devise a plan for recruiting a large
number of researchers to provide research ideas and scores
for the vast multi—disciplinary field of dementia and Al-
zheimer disease research. They held several meetings and
teleconferences during which they discussed the best strat-
egy to address this difficult task.

Their discussions soon focused on finding the proper jus-
tification for inviting some researchers, while leaving many
thousands of others outside of the exercise. The group
started to look for an appropriate response to a likely post—
hoc question “Why wasn't I invited to participate, and other
colleagues were?” that would eventually be acceptable to all
those who might ask this question. The group eventually
agreed that a justification that was likely to be accepted by
researchers in this area should have the following format:
“You were not invited because: (i) you were not among the most
productive 500 researchers (in terms of the number of publica-
tions) in this field in the past 5 years; (ii) you were neither the
lead, nor the senior author on any of the 50 most cited papers
in each of the past 5 years; and (iii) you don't belong to any of
the groups of researchers specifically targeted for inclusion (even
if they do not fall into the first two categories); this mainly re-
lates to the few researchers from low— and middle—income coun-
tries (LMICs)”.

Given that the line of whom to invite needs to be drawn
somewhere, the CHNRI management group agreed that the
justification provided above would have a good chance for
being accepted by the entire research community. Indeed,
if a researcher isn't among the 500 most productive in the
field in the previous 5 years, they cannot easily take an is-
sue over those 500 more productive researchers being in-
vited. Moreover, if a researcher hasn'’t led the research on a
paper that was later ranked among the 50 most cited pa-
pers on the topic in each of the 5 previous years, then they
cannot easily take an issue over the invitation of those 500
further authors who were in this position (5 years X 50
papers X (1 lead +1 corresponding author) = 500 authors).
This rule implied that up to 1000 researchers would be in-
vited to participate — some based mainly on their produc-
tivity in this field, and others mainly on high impact of their
work, with some overlap expected between the two groups.
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Finally, given that the exercise was global in terms of geo-
graphical scope, and that the vast majority of the most pro-
ductive and/or cited authors were based in wealthy coun-
tries, the group concluded that every effort should be
invested to identify the third group to invite — composed
of an unrestricted, but likely quite small number of prom-
inent published researchers based in low— and middle—in-
come countries, which would be sought for through a sep-
arate effort.

The productive authors for the first group were identified
through a search of Web of Sciences' “Core Collection”,
which ranked all researchers in the world in the field of
dementia or Alzheimer disease by the number of publica-
tions, limited to the output in the preceding 5 years (2009—
2013). This allowed the CHNRI management group to
identify the 500 most productive researchers. The group
also needed to check and merge results for the same author
who published with different initials (ie, interchangeably
using only one or both initials in their papers). The contact
details were then successfully obtained from their publica-
tions for a sizeable subset, although not for all. This poten-
tially introduced a bias related to dropping those who
couldn't be contacted from further stages of the process.

The group then used Web of Science’s “Core Collection” to
rank the papers published in each of the years 2009-2013
by the number of citations that each paper received by the
end of 2014. For the 50 most cited papers in each year, the
group identified the lead and the corresponding author (ie,
the first and last listed). After removing duplicate entries —
because some authors would be found on several such pa-
pers, and then also on the previous list of the most produc-
tive authors — the identified authors would be invited to
participate in the exercise wherever their contact details
could be found. All duplicates were removed, but the “new
free places” were not filled with further scientists, because
the justifications for inclusions were pre—set and it was not
clear whether to keep filling the places based on produc-
tivity, citations, or some other criterion. This meant that the
final number of invited researchers would decrease from
1000 to a smaller number. Due to the overlap, the de-
scribed process yielded 672 researchers to be contacted.

In addition, Chinese databases were systematically searched.
The papers published in those databases didn't have many
citations (as checked through Google Scholar), so the rank-
ing of papers by citations received could not have been
used as a selection criterion in a truly meaningful way. The
group therefore invited the most productive 50 authors
from the Chinese literature over the preceding 5—year pe-
riod (2009-2013). To identify the few researchers from
other low— and middle—income countries, the Alzheimer
Association, Alzheimer Disease International (ADI, which
is the global umbrella organization of all national Alzheim-

er associations) and 10/66 dementia research group (broad
network of researchers from low and middle income coun-
tries) were actively involved in identifying and contacting
the experts in LMIC. In the end, about 800 researchers
were identified for contact, and the contact details were
successfully obtained for 69% of them, each of whom was
asked to submit 3-5 research ideas. Then, a total of 201
experts responded and submitted 863 research ideas.
Those ideas pertained to prevention, diagnosis, treatment

» o«

or care for dementia and represented “basic”, “clinical—
translational” or “implementation” research, as categorized
by the management group. The management group then
decided that this number was too large to score, so they
convened a meeting to review all received research ideas.
They consolidated the list to 59 representative “research
avenues/themes”, which were broader than specific re-
search ideas/questions. These broader avenues/themes
were then scored using a slightly modified set of the 5 stan-
dard CHNRI criteria. Thus, this exercise developed not
only an approach to the sampling of experts when a very
large number of experts exists in the world, but also devel-
oped an approach to deal with an unmanageable number
of specific research ideas/questions received from such a
large expert group. It is possible that, in the final version
of the published paper (which is now still under review),
some minor practical modifications from this protocol will
be observed (Rudan 1, personal communication).

ETHICAL AND OTHER
CONSIDERATIONS

Given that the CHNRI method essentially relies on input
from human subjects (who are researchers in this case), we
consider here the ethical aspects of conducting CHNRI ex-
ercises. The CHNRI exercises are a form of research that
uses various measures of collective opinion as an output —
eg, the level of collective support for a particular research
idea, the extent of agreement within the collective, the vari-
ance in all expressed opinions, the average level of support
across several criteria, and possibly others. Nevertheless,
the input is based on individual opinions received from in-
dividual participants.

The method itself, as initially proposed [10], underwent
ethical scrutiny at the institution where it was conceived —
at the Croatian Centre for Global Health at the Faculty of
Medicine of the University of Split, Croatia. The following
recommendations were made:

(1) It is important to let all participants know, at the stage
of inviting them to participate in the CHNRI exercise, that
by responding to the invitation through submitting their
ideas, and then their numerical scores, they acknowledge
their voluntary participation in the exercise; this will deal
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with the ethical concern over whether their participation
is voluntary, and they would not need to sign a special in-
formed consent;

(i1) Although the input received from the participants is
encoded as a sequence of numbers (the scores), if it is pre-
sented in the supplementary material of the resulting pa-
pers under the scorers' personal names or surnames, and
aligned against the research ideas that were scored, this can
still be used to reconstruct their personal opinions on a
wide range of research topics; this may make the partici-
pants (ie, scorers) uncomfortable. Therefore, unless spe-
cific approval is obtained at the individual or a group level
to disclose all individual scores in the interest of transpar-
ency of the CHNRI exercise (which is a motivation that can
be seen as being in conflict with ethics concerns in this
case), we recommend that all scores disclosed in the public
domain through publications should be anonymized. If the
scores received from the scorers are anonymized in a prop-
er way, and only the opinion of the entire collective is stud-
ied and interpreted, there should not be any ethical con-
cerns related to the CHNRI exercise.

(iii) We see another theoretical ethical concern that should
potentially be carefully managed; namely; if all participants
and their scores are disclosed in the public domain, and
the participants haven't been anonymised at their own re-
quest (ie, in the interest of transparency and legitimacy of
the CHNRI exercise), then the participants should still be
warned that further statistical analyses could potentially be
performed on the data set that involves their names. Those
analyses could focus on participants themselves as subjects,
and “ranking” and comparisons among the participants,
rather than research ideas. Therefore, everyone's input
could be statistically compared to that of one or more oth-
er participants. Although this is never the intention or a
focus of the CHNRI exercise, it is a theoretical possibility
and it could identify some scorers as “outliers” in terms of
scoring with respect to their colleagues, which may cause

them an unforeseen concern.

If these theoretical concerns are appropriately addressed
and managed, which can most easily be achieved through
informing the participants of the scope of the exercise, ex-
plaining that by self-selecting themselves for the exercise
they are acknowledging their voluntary participation, and
anonymising their scores once they are received, the
CHNRI method should be considered free from ethics con-

cerns.

The managers of CHNRI exercises often ask whether the
results of the exercise should be returned to all participants.
We endorse this practice, because we can see no reason
why this should not happen. It is in everyone's interest to
inform them of the collective optimism/pessimism towards
various research ideas within each research community, es-

pecially when the participants have freely offered their

ideas and time for scoring.

This brings us to another frequent question, which is how
to thank the participants for their contributions in terms of
suggesting research ideas and dedicating their time to scor-
ing? In the vast majority of the previously conducted
CHNRI exercises, this was done through involving the par-
ticipants in the resulting publication. This involvement
could either take the form of equal co—authorship, or list-
ing under the group co—authorship, or simply acknowledg-
ing their contribution in the acknowledgement at the end
of the paper. The decision as to which of these three op-
tions to employ typically depends on the number of par-
ticipants, the realistic prospects in involving them in other
stages of writing of a resulting CHNRI publication (beyond
purely providing the scores), and the preferences, restric-
tions, or authorship criteria of the journals to which the
papers have been submitted. It is also possible to motivate
the participants to participate in the CHNRI exercise by or-
ganising a meeting in a convenient location and supporting
participants’ travel and accommodation expenses, and then
conduct the entire exercise over a few days in a location of
preference or convenience. In some cases, this has been
done to expedite the scoring process when speed is impor-
tant as exercises can take quite a long time when conduct-
ed via e—mail [4-8].

CONCLUSIONS

To date, we have gained considerable experience with in-
volving researchers as participants who provide research
ideas and scores for the CHNRI exercises. We have tried
to summarise some informative examples in this paper,
irrespective of whether the chosen examples were neces-
sarily the most successfully conducted CHNRI exercises.
Indeed, it is difficult to judge whether the CHNRI exer-
cise has been “successful”, and what criteria should be
used to do so. Clearly, a high participation rate should
limit the scope for response bias (through self—selection),
which is a major concern with CHNRI exercises. Then, a
large and broadly inclusive spectrum of research ideas
provided by participants and made available for scoring
would certainly signal a success in conducting the exer-
cise, although it is difficult to quantify this inclusiveness.
Moreover, it would reflect researchers' willingness to
share their ideas freely and take part in the process. Large
differences in the final research priority scores (RPSs) re-
ceived by various research ideas indicate that the criteria
used are able to discriminate between ideas. If an exercise
results in only small differences in RPSs then any ranking
of research ideas based on the scores is unlikely to be very
robust, and the exercise will have largely failed to meet its
own objectives.
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Finally, if the exercise is conducted reasonably quickly (typi- is agreed to ensure that the priorities have been properly com-
cal time is about 3—6 months) and at low cost (typical direct municated. Dissemination of the results and an appropriate
financial costs are up to US$ 15000, unless the costs of or- follow—up at national, regional and global levels are impor-
ganizing one or more meetings are envisaged), and all par- tant parts of the CHNRI process, to increase the likelihood
ticipants accept the results and co—author a resulting publi- that the research on identified priorities is conducted in the
cation, then the exercise has served its purpose. This will be near future. Evaluating whether CHNRI exercises have had
even more so whenever there is a vision of a follow—up to the an impact on those who invest in health research and influ-
exercise, in which a workshop is organised to arrange re- enced investment decisions is challenging and is will be ad-
search proposal writing, or a special meeting with the funders dressed in future papers on the CHNRI method.
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etting health research priorities is a complex and val-

ue—driven process. The introduction of the Child

Health and Nutrition Research Initiative (CHNRI)
method has made the process of setting research priorities
more transparent and inclusive, but much of the process
remains in the hands of funders and researchers, as de-
scribed in the previous two papers in this series [1,2]. How-
ever, the value systems of numerous other important stake-
holders, particularly those on the receiving end of health
research products, are very rarely addressed in any process
of priority setting. Inclusion of a larger and more diverse
group of stakeholders in the process would result in a bet-
ter reflection of the system of values of the broader com-
munity, resulting in recommendations that are more legit-
imate and acceptable.

The CHNRI method, as originally proposed, took into ac-
count the importance of stakeholders and made provisions
for their participation in the process. Although the involve-
ment of a large and diverse group of stakeholders is desir-
able, they were not expected to propose research ideas, or
score them against the set of pre—defined criteria. Because
of this, the original CHNRI method proposed that stake-
holders should be allowed to “weigh” pre—defined criteria
and set “thresholds” for a minimum acceptable score
against each criterion that would be required for a research

idea to be considered a “research priority”. In choosing the
stakeholders, the context of each exercise will be very im-
portant and the goals of the specific exercise should be de-
fined before choosing an appropriate “stakeholder group”.
Among stakeholders, we would expect to see those affect-
ed by the disease of interest and their family members, their
carers and health workers, members of general public, me-
dia representatives interested in the topic, community lead-
ers, representatives of the consumer groups and industry,
but also potentially researchers and funders themselves.
Although the latter two groups — researchers and funders
— already have a different role assigned in the CHNRI pro-
cess, this does not exclude them from also being stakehold-
ers in the process [1,2]. In this paper, we aim to review and
analyse the experiences in stakeholder involvement across
the 50 CHNRI exercises published in the 10—year period
between 2007 and 2016, the proposed approaches to in-
volving stakeholders and their effects on the outcome of
the prioritization process.

One paper in the original CHNRI method series focused
on involving stakeholders [3]. That paper presented prac-
tical experiences from three separate attempts to involve
stakeholders that took place in 2006. The three groups ap-
proached were: (i) members of the global research priority
setting network; (i) a diverse group of national-level stake-
holders from South Africa; and (iii) participants at a con-
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Setting health research priorities is a complex
and value—driven process. The introduction
of the CHNRI method has made the process
of setting research priorities more transparent
and inclusive, but much of the process still
remains in the hands of funders and research-
ers. However, the value systems of numerous
other important stakeholders, particularly
those on the receiving end of health research
products, are very rarely addressed in any
process of priority setting. Including a larger
group of stakeholders in the process would
result in a better reflection of the system of
values of the broader community, resulting in
recommendations that are more legitimate
and acceptable.

ference related to international child health held in Wash-
ington, DC, USA. Each group was asked to complete a
short questionnaire to assess the relative importance of the
five original CHNRI criteria. Different versions of the ques-
tionnaire were used with each group [3]. The results of this
exercise indicated that groups of stakeholders vary in the
weights they assigned to the 5 criteria, reflecting divergence
in the “value” placed on each criterion by each stakeholder
group.

The diverse group of respondents within the priority—set-
ting network placed the greatest weight on the criterion of
“maximum potential for disease burden reduction” and the
most stringent threshold on “answerability in an ethical
way”. Among the attendees at the international conference
on child health, the criterion of “deliverability, answerabil-
ity and sustainability” was identified as the most important.
Finally, in South Africa, where inequity has been a nation-
al problem historically, the greatest weight was placed on
the “predicted impact on equity” criterion.

This comparative analysis by Kapiriri et al. [3] effectively
demonstrated that involving a wide range of stakeholders
is an important goal for any research priority setting exer-
cise. The criteria that may be of importance to funders, sci-
entists and other technical experts involved in the process
of planning and conducting the exercise may not be well
aligned with the values of those who should eventually
benefit from health research, or with the sentiments of wid-
er society as a whole [3]. This is an important observation,
because if the CHNRI process is conducted without regard
for the broader social value or research then it is unrealistic

to expect it to fulfil its purpose of being accepted as a fair,
transparent and legitimate process for setting investment
priorities for health research.

THE CONCEPTS OF THRESHOLDS AND
WEIGHTS IN THE CHNRI METHOD

These concepts were introduced as a part of the initial
CHNRI method description [4,5]. The multi—disciplinary
working group that developed the CHNRI method recog-
nised the need to find a practical way to involve a much
larger group of stakeholders in the priority—setting process.
An agreement was reached that, at least in principle, most
members of the public would not be expected to generate
research ideas or score them, because they do not possess
the knowledge that would enable them to discriminate
among the proposed research ideas. Instead, it was agreed
that their contribution to the process and the final results
of the exercise would be in the assignment of “weights” to
the criteria that reflect their collective preferences and be-
liefs. Over the years of CHNRI implementation, it has been
shown that stakeholders originating from funding institu-
tions or political organizations prefer the criterion of max-
imum potential for disease burden reduction, because their
targets are usually set around this criterion; programme
managers are typically more focused on the deliverability
and sustainability criterion; stakeholders from the industry
tend to prefer knowing the likelihood of effectiveness of
resulting interventions; while members of the general pub-
lic often emphasize equity and ethics as their preferred cri-
teria [6].

In addition to placing more “weight” on some criteria than
others, which could affect the final rankings of all research
ideas as a result of stakeholders' input into the CHNRI pro-
cess, the stakeholders can also disqualify some research
ideas using the system of “thresholds”. This means they
may agree a priori that a research idea will not be consid-
ered a priority unless it reaches a certain minimum score
against a particular priority—setting criterion. This can be
important in a specific context; eg, in the aforementioned
example of South Africa, where equity was a very impor-
tant concern for all stakeholders, they could have insisted
that a research idea must have a minimum score of 80%
on the “equity” criterion to qualify as a priority. In practice,
this means that a research idea with scores 50—70% on all
other criteria, but 90% on “equity”, could be considered a
research priority. However, another idea with scores of 80—
90% on all other criteria, but 60% on “equity” would be
disqualified from the exercise — or at least delayed, until it
addresses the recognized issues with equity. Common ex-
amples of the latter are the new, high technology—based
interventions that would likely first be utilised by the
wealthy. In this way, research ideas with lower overall

www.jogh.org ® doi: 10.7189/jogh.06.010303

49

JUNE 2016 + VoL.6No. 1 » 010303

VIEWPOINTS



wn
—
=
O
o
=
=
>

The original CHNRI method proposed that
large and diverse groups of stakeholders
should “weigh” different criteria according to
their perceived value and importance for so-
ciety as a whole. They were asked to set
“thresholds” for minimum acceptable scores
for each of the pre—defined criteria. In this
paper, we aim to review and analyse the ex-
periences with stakeholder involvement
across the 50 CHNRI exercises published in
the 10—year period between 2007 and 2016,
the proposed approaches to involving stake-
holders and their effects on the outcome of
the prioritization process.

scores could be seen as greater priorities if they pass all the
pre—defined “thresholds” [3,4].

Although the interdisciplinary group that developed the
CHNRI method considered this approach as practical and
inclusive, the question remained of how best to select the
stakeholders and ensure their representativeness to the en-
tire community of interest. Possibly the best solution to this
problem to date has been achieved by Kapiriri et al. [3] who
aimed to develop a “global” group of stakeholders by con-
ducting an internet—based survey of the affiliates to the
“Global research priority setting network”, which had been
assembled in the years prior to the development of the
CHNRI method by the staff from the University of Toronto,
Canada. Between March and May 2006 a large number of
affiliates to the “Global research priority setting network”
agreed to participate in a pilot on the condition of anonym-
ity. They agreed to provide stakeholder input to five forth-
coming exercises that aimed to set research priorities to ad-
dress the five major causes of global child mortality.
Respondents included a very diverse mix of researchers,
policymakers and health practitioners with an interest in
priority setting in health care from high—, middle— and
low—income countries. Participants were given a simple
version of the questionnaire, and were asked to rank the
five “standard” CHNRI criteria from 1st to 5th in the order
of their perceived importance of the criteria. They were also
asked to set a threshold for each of the five criteria. The re-
spondents placed the greatest weight (1.75) on potential
for disease burden reduction, while the weights for the re-
maining four criteria were similar to each other, and ranged
between 0.86 to 0.96. The highest threshold was placed on
the criterion of answerability in an ethical way (0.54), while
the lowest was placed on potential for disease burden re-
duction (0.39).

CASE STUDIES OF STAKEHOLDER
INVOLVEMENT IN CHNRI EXERCISES

We identified 50 research prioritization exercises using the
CHNRI method that were published between 2007 and
2016. Of the 50 exercises, 38 (76%) did not seek inputs
from stakeholders and 12 (24%) involved stakeholders as
their larger reference group. This already shows how it may
be remarkably difficult in most cases to identify and involve
an appropriate group of stakeholders that would be repre-
sentative of the wider community of interest — whether this
is a global, regional, national or local population. It seems
that, in the absence of simple solutions, most authors who
conducted the CHNRI exercises preferred not to include
stakeholders in the process, rather than including an ill-
defined and non-representative group and then having to
adjust the final ranks based on their input. By not includ-
ing input from stakeholders, the CHNRI exercises simply
remained “unfinished” to an extent, though weights and
thresholds could still be applied post—hoc should an appro-
priate group of stakeholders be identified at some later
stage — unless the context changes substantially in the
meanwhile.

Among the 12 CHNRI exercises that involved stakeholders
and took their input into account, 5 were papers that be-
longed to the series of exercises related to addressing re-
search priorities for the five major causes of child mortal-
ity globally — eg, pneumonia, diarrhoea, neonatal infections,
preterm birth/low birth weight, and birth asphyxia [7-11].
All of these papers were co—ordinated by the World Health
Organization (WHO) and they used the weights and
thresholds defined above by Kapiriri et al. [3]. However,
the remaining seven exercises made their own individual
attempts, using guidelines for implementation of the
CHNRI method, to identify appropriate stakeholders with-
in their own contexts and involve them in the process. This
section explores the experiences and results from these sev-
en studies. Table 1 summarizes the approaches to involv-
ing stakeholders in these seven exercises.

Two exercises were carried out at the global level. They
were focused on mental health research and acute malnu-
trition in infants less than six months, respectively [12,13].
The remaining five exercises were conducted at the nation-
al level and focused on research in child health in South
Africa [14], zoonotic disease in India [15], health policy
and maternal and child health in China [16,17], and Pre-
vention of Mother—to—Child Transmission of HIV (PMTCT)
in Malawi, Nigeria and Zimbabwe [18]. Given that the large
majority (over 80%) of the 50 CHNRI exercises were fo-
cused on either the global context, or on all low—and mid-
dle—income countries (LMIC), the high representation of
national-level exercises among those CHNRI studies that
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Tahle 1. Summary tables on the involvement of stakeholders

RereReNCE  PROFILES AND MODE OF IDENTIFICATION Numger oF ResponsigiLiTy CRITERIA WEIGHTS AND THRESHOLDS APPLIED IMPACT OF STAKEHOLDERS'
STAKEHOLDERS TO THE CRITERIA INVOLVEMENT ON THE FINAL SCORES
[12] Psychiatrists (9), psychologists 43 They were asked 5 standard Weights were assigned There was no description
(4), social workers (2), to rank the five CHNRI criteria  based on ranking: whether the ranks
government employees (3), pre—defined used [4] effectiveness (+21%), significantly differed
non—governmental organization criteria with range maximum potential for  between non—-weighted
representatives (6), researchers of 1 to 5 (1-high- burden reduction and weighted scores
(6), users of mental health est rank to 5—low- (+17%), deliverability
services (6) and members of the est rank) (+0%),
public service (7), including )
those from low—and middle—in- qu}ty (=9%), answer-
come countries; No indication ability (~19%); .
as to how they were identified Thresholds not applied
and selected
[13] Mostly researchers and policy 64 They were asked 5 standard Weights and thresholds ~ See main text: the
makers; also included technical to score the CHNRI criteria  not applied stakeholder group was
experts, senior practitioners in research questions (two composite used for scoring, rather
the area of nutrition and child against the pre— criteria split than weighting
health (including 9 members of defined criteria, into two — 7 in
“MAMLI” groups: Management of rather than place  total) [4]
Acute Malnutrition for Infant weights on the
less than six month reference criteria
group). Above profiles included
all the participants and there
was no clear description of the
profile of stakeholders.
Identified from the participants
at meetings, symposia related to
the technical area of concern
[14] Researchers, academics, 30 Same as reference 5 standard Weights were defined The paper presented
clinicians, government officials, [12] CHNRI criteria  using the rank givento  both the weighted and
clinical psychologists, and used [4] the 5 pre—defined non—weighted scores.
member of the public. criteria: equity (+30%),  The stakeholders' inputs
Identified based on their efficacy and effectiveness  changed the ranking of
availability and accessibility (+9%), deliverability, the research options
with an attempt to ensure affordability and somewhat, but the top
diversity of the group sustainability (+2%), 20 research options
maximum potential for ~ remained the same in
disease burden reduction both cases
(=9%), answerability and
ethics (=19%); Thresh-
olds not applied
[15] Scientists, students and lay Not They are asked to 5 standard Weights were defined The final outcome was
people. Identified from staff mentioned rank the pre—de-  CHNRI criteria using the rank given to  not affected by the
members of the Public Health fined five criteria  used [4] five pre—defined criteria: ~ stakeholders' inputs on
Foundation of India (PHFI) and from most deliverability, affordabil-  the criteria in that the top
those identified through important (ranked ity (+18%), maximum 15 research options
personal networks of authors 1) to least potential for disease remained the same across
important (ranked burden reduction weighted and non—
5) within the (+18%), efficacy and weighted scores
national context effectiveness (+13%),
equity (-=17%) and
answerability and ethics
(=18%); thresholds not
applied
[16] Managers from medical 20 They were asked 5 criteria used:  Weights: Potential to It was unclear whether

institutions, doctors, patients,
and representatives of public (5
representatives of each group).
Method of identification not
mentioned

to rank the and
also provide the
thresholds on the
pre—defined five
criteria. However
it was unclear
whether or not
other participants
also provided the
ranking to the
criteria

potential to
affect change,
maximum
potential for
disease burden
reduction,
deliverability,
economic
feasibility and
equity

affect change (0.1925),
maximum potential for
disease burden reduction
(0.1925), deliverability
(0.2160), economic feasi-
bility (0.1890) and
equity (0.2050);
Thresholds: Potential to
affect change (33.5%),
maximum potential for
disease burden reduction
(29.7%), deliverability
(27.0%), economic
feasibility (28.0%) and
equity (27.8%).

any major differences in
the ranks were observed
after applying the
weights and thresholds
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Table 1. Continued

RereReNcE  PROFILES AND MODE OF IDENTIFICATION Numger oF ResponsigiLITy CRITERIA WEIGHTS AND THRESHOLDS APPLIED IMPACT OF STAKEHOLDERS'
STAKEHOLDERS TO THE CRITERIA INVOLVEMENT ON THE FINAL SCORES
[17] Obstetricians, gynaecologists, 19 They were asked 10 criteria Weights: answerability It was unclear whether
paediatricians, representatives of to rank the and used: (0.11), efficacy and any major differences in
patients group, industry and also provide the answerability  effectiveness (0.09), the ranks were observed
international organizations; thresholds on the  and ethics, deliverability (0.10), after applying the
mode of identification was not pre—defined ten efficacy and maximum potential for  weights and thresholds
mentioned criteria effectiveness, disease burden reduction
deliverability, (0.14), equity (0.11)
maximum acceptability (0.07),
potential for sustainability (0.11),
disease burden translation to policy
reduction, (0.10), economic
equity, feasibility (0.10) and
acceptability, equity (0.07). Thresh-
sustainability,  olds: answerability
translation to (33%), efficacy and
policy, and effectiveness (38%),
economic deliverability (28%),
feasibility and ~ maximum potential for
equity disease burden reduction
(29%), equity (29%),
acceptability (41%),
sustainability (33%),
translation to policy
(33%), economic
feasibility (40%) and
equity (38%)
[18] The article addressed three 40to 70  Stakeholders 6 criteria were ~ Weights and thresholds  This exercise included
country—led research prioritiza- partici-  participated in the used: not applied diverse group of
tion exercises. In each country,  pants each entire process ie,  answerability stakeholders. In this
stakeholders were researchers, in Malawi, generation of and ethics; regard the relevance of
academics, policy makers, Nigeria  research ideas and potential the research ideas
district health workers, frontline and the scoring of maximum identified in the
health workers, implementing Zimbabwe research ideas. The disease burden respective exercise to the
partners, people living with weighting of reduction on national context was
HIV/AIDS; mode of identifica- scores was not paediatric HIV high.
tion was not mentioned applied in the infections;
exercise, because  addresses main
all stakeholders barriers to

participated in the

entire process.

scaling—up;
innovation and
originality;
equity; and
likely value to
policy makers

used stakeholders input (5/12) is likely a reflection of the
fact that it is much easier to involve stakeholders at the na-
tional or sub—national level than it is on a regional or glob-
al level.

In all exercises, the stakeholders involved were first given
an induction course about the CHNRI process. Then, an
opportunity for asking and sharing questions and concerns
with respect to the CHNRI process was provided. In five
of the seven exercises, stakeholders were asked to rank the
relative importance of the pre—defined criteria from most
important one (“1”) to the least important (“5”), while con-
sidering the context of the research prioritization. The av-
erage score was calculated for each criterion and was then
used to calculate the relative weights by dividing the aver-
age expected score of 3.0 (ie, the average expected rank if
all criteria were valued the same) by the mean assigned
rank. For example, a mean assigned rank for “answerabil-

ity” criterion of 2.47 translates a relative weight of 1.21 (ie,
3.00/2.47=1.21). In this way, “answerability” will receive
21% greater weight than if all the criteria were weighted
equally.

The concept of thresholds was very rarely used. Even when
it was applied, it was clear that it wasn't properly explained
to participating stakeholders. This is not surprising, be-
cause the thresholds really refer to a measure of “collective
optimism” of the scorers, rather than a real computation of
likelihood or probability that is rooted in any real-world
parameters. It is very difficult to estimate what this measure
of “collective optimism” could amount to for different cri-
teria. This is why such attempts to set thresholds typically
resulted in them being set at 25%—30%, much too low to
have any discriminatory power and disqualify many re-
search ideas, so that almost all research ideas passed all the
thresholds.
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In the remaining two exercises, the nature of stakeholder
involvement was modified radically from that which was
originally envisaged in the CHNRI exercises with reason-
able justification [13,18]. Instead of using the group of
stakeholders only to adjust the ranks that were derived
from an expert—driven scoring process, the authors in-
volved a broad range of stakeholders in the generation of
research ideas [18] and/or scoring the research ideas
[13,18]. We will now reflect on these experiences in a crit-
ical way, identify some lessons learnt and make recommen-

dations for future exercises.

CRITICAL ASSESSMENT OF
STAKEHOLDER INVOLVEMENT IN
CHNRI EXERCISES

In the 7 studies that tried to develop a larger reference
group of stakeholders that would be appropriate to their
respective contexts, the number of stakeholders involved
was disappointingly small: it ranged from 20 to 70. Al-
though attempts were clearly made to ensure diversity of
the stakeholders involved, such small sample sizes can
hardly be considered sufficiently inclusive of many differ-
ent groups of stakeholders and their representativeness.
Although good representativeness of stakeholders can be
ensured without necessarily requiring a very large number
of participants — such as, eg, in many examples of national
parliaments in democratic societies, who represent all the
people of the nation through a relatively small number of
their elected members — we still feel that bigger numbers
would ensure more legitimacy to the process, or more rel-
evance of the outcomes to the context of
the exercise.

It would be difficult to consider the ex-
amples in the reviewed exercises as truly
representative of the wider communities,
let alone the nation or the world. This
shows that despite the authors’ best inten-
tions to fully adhere to the guidelines and
complete the CHNRI process, they didn't
really manage to find a satisfactory solu-
tion to involving large and diverse group
of stakeholders. In these papers, the pro-
file of stakeholders often included re-
searchers, who would have been better
reserved for the scoring process. Other
stakeholders included clinicians, govern-
ment officials, and representatives of aca-
demia and professional organizations,
which again are rare in the society and
hardly representative of the wider com-
munity. The examples of the profiles of

= -
. T ——

persons who we would expect included in the larger refer-
ence group are also laypersons, frontline health workers
and direct beneficiaries of health services, such as patients
who contracted disease of concern. We encourage the au-
thors of the future CHNRI exercises to try to get as much
feedback as possible from those groups, because they have
their own specialised knowledge (including lived experi-
ence), which would not be captured by other participating
groups in the process. They also have “stake”, or interest,
in the outcome of the exercise.

The small sample sizes and differences in approaches to
ensure diversity and representativeness of the stakeholders
led to large variations in stakeholders' input [12—18]. In
the global exercise, the greatest relative importance was as-
signed to effectiveness, and the lowest to answerability,
though these results should not be generalized. Stakehold-
ers at the national level varied in their preferences, alter-
nately supporting the criteria equity, deliverability (with
affordability and sustainability), or the maximum potential
for disease burden reduction (Table 1). Clearly, small sam-
ple sizes used in these exercises limit the generalizability of
such preferences even within their local context, let alone
more broadly.

It is also important to note that in all exercises that applied
the “weights”, this procedure didn't really have dramatic
effects on the final rankings of the research ideas. Although
a research idea might move a few places up or down the
list following the weighting procedure, these shifts did not
profoundly affect the non—weighted ranking order that was
determined by the researchers and experts. Perhaps this is
one of the additional reasons why so many groups conduct-
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Photo: Meeting with a group of stakeholders at the maternity health clinic in Ghana
(Courtesy of Dr Alice Graham, personal collection)
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ing the CHNRI exercise did not place sufficient importance
on involving stakeholders. From the exercises that involved
stakeholders, one might conclude that the process of expert
scoring is sufficient and the outcome of the exercise will
not be greatly altered by the involvement of stakeholders.
We believe that such a view is premature and would like
to see more examples of the involvement of the stakehold-
ers in the CHNRI process before such judgements could
be made.

In two exercises that actively involved stakeholders, their in-
volvement wasn't limited to weights or thresholds, but rath-
er they were also involved in research idea generation and
scoring [13,18]. In the exercise on PMTCT in three African
countries [18], about 40—70 people took part in respective
countries, and all participants contributed to all stages of the
CHNRI process. This included academics/researchers, dis-
trict health workers and implementing partners such as UN
agencies, people living with HIV/AIDS, frontline health
workers and policy makers. The authors’ justification for in-
cluding these diverse groups in all stages of the CHNRI pro-
cess was to avoid discriminating within this diverse range of
groups, but to truly engage the groups according to their
technical expertise and to enhance inclusiveness and par-
ticipation in similar priority—setting exercises across the na-
tion. Eventually, the stakeholders' weighting of the scores
was not even applied, possibly due to an assumption that it
was no longer needed. This example represented a rather
interesting deviation from the original CHNRI conceptual
framework, but we can see a rationale for this modification,
which makes it an illuminating exception.

The other exercise, on the management of acute malnutri-
tion in infants in low— and middle—income countries, in-
volved stakeholders only in the scoring process [13]. The
stakeholder group included participants at meetings and
symposia related to the topic area (Table 1). In this exer-
cise, the core group of researchers (“management team”)
developed the list of research questions based on the review
of the literature in this field that preceded the CHNRI ex-
ercise as the preparatory step. The final list of questions was
then circulated for scoring to both researchers invited to
the CHNRI process and also the conference participants,
who were considered stakeholders. Equal weighting was
given to all criteria. The management team justified this on
the grounds that malnutrition was a new area of research
in infants younger than 6 months and they therefore be-
lieved that unweighted estimates would be more suitable
and interpretable by their intended policy—maker audi-
ence. However, the authors stated that the lack of weight-
ing of criteria might have resulted in limited reflection of
the values in the broader community. In this case, we can
conclude that the borderline between the invited research-
ers and the “stakeholders” (who were likely to include un-

related researchers and any other people of similar profile
who could be expected to attend an international confer-
ence in this topic), was blurred and not really clear. It is
likely that this deviation from the suggested approach
didn't really invalidate the conceptual framework, because
all the scorers would still be expected to possess knowledge
on the topic of interest. It would perhaps be more appro-
priate not to call the second group “stakeholders”, but rath-
er an additional, “convenience” sample of scorers that in-
creased the number of scorers considerably.

PROPOSED SOLUTIONS AND WAY
FORWARD

So far, there hasn't really been a good example of stake-
holder involvement as originally envisaged by the CHNRI
across the first 50 implementations, apart from perhaps the
Kapiriri's priority—setting network involvement that was
used in 5 child mortality papers [3,7—11]. This is certainly
a shortcoming of all the previously conducted processes.
This finding may also reinforce the initial concern that in-
volving stakeholders in research priority setting processes
is very challenging and that the solutions proposed in the
original CHNRI method were quite difficult to implement
as envisaged.

This is not to suggest that the results of previous CHNRI
exercises are not useful, and the thresholds and weights can
be applied later, if a good solution to obtain them can be
found within the time scale during which the context de-
scribed to scorers would still remain largely unchanged.
The efforts conducted to date to perform the CHNRI exer-
cises were not wasted and their results can be used. How-
ever, it must be acknowledged that most CHNRI exercises
to date are, in fact, incomplete at least with respect to the
original vision for them. To bridge this gap better definition
is needed of who are the stakeholders at different levels (ie,
global, regional, national and local) and how best to repre-
sent them.

For global exercises, we'll inevitably need a very large and
inclusive crowd—sourcing exercise of many stakeholder
representatives, who would place weights and thresholds
on all 25 priority—setting criteria that were used to date
across all 50 CHNRI exercises (5 “standard” and 20 new).
The sample of stakeholders will need to be truly large,
because we may later need several sub—samples that could
provide us with region—specific stakeholders, or allow se-
lecting specific groups of stakeholders and leaving others
out of the exercise. In this way, the large “global” sample
of stakeholders would also serve as a base for the region-
al samples of stakeholders. A major concern relating to
this suggested approach would be how to avoid a strong
urban bias in low—income settings and be inclusive of un-
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developed and/or rural areas. In terms of national-level
or local-level exercises, it is likely that highly targeted
samples that aimed to include 500-1000 stakeholders
would already be sufficient and representative of nation-
al or local context. The “targeting” component of the sam-
pling strategy would define the profile of the stakeholders
that would be most appropriate to the exercise, and then
a person could be found in the community to fit each

How could these large sample sizes be achieved technical-
ly? How could we engage thousands of people globally, or
hundreds nationally? With further attention to the devel-
opment of the area of “crowd—sourcing” in the age of the
internet and social networks (such as Facebook, Twitter,
etc.), we should be able to do lot more in the future with
respect to truly engaging the stakeholders in the process of
setting priorities in health research investments at different

such profile. levels of the human population.
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n recent decades, low— and middle—income countries
I(LMICS) have achieved decreased morbidity and mor-
tality associated with infectious diseases and poor ma-
ternal— and child-health (MCH). However, despite these
advances, LMICs now face an additional burden with the

inexorable rise of non—communicable diseases (NCDs).

Deaths due to NCDs in LMICs are expected to increase
from 30.8 million in 2015 to 41.8 million by 2030 [1].
While improvements in life expectancy, lifestyle and ur-
banisation go some way to explaining why more people in
LMICs are affected by NCDs, it is less clear why these pop-
ulations are contracting NCDs at a younger age and with
worse outcomes than in high—income countries (HICs) [2].
Despite having a lower cardiovascular disease risk factor
burden, LMIC populations have a four—fold higher mortal-
ity rate from cardiovascular events than HIC populations
[3] in part due to a lack of access to quality, integrated
health services and the poor availability of early interven-
tions and effective NCD prevention programmes. The HIV/
AIDS epidemic was the last time the world confronted a
global health challenge that so disproportionately caused
premature adult deaths in LMICs.

The conclusion is unavoidable: the time to act is now. Pre-
vention of NCDs at a population and an individual level is
key and requires policy and structural changes. We have a

Despite advances in decreasing morbidity and
mortality associated with infectious diseases
and poor maternal-and child-health low—and
middle—income countries now face an addi-
tional burden with the inexorable rise of non—

communicable diseases.

unique opportunity to learn from the successes of infec-
tious disease control programmes in LMICs and leverage
these to address the growing NCD burden. Translatable
learnings include: 1) emphasizing primary prevention, par-
ticularly in those at highest risk; 2) targeting service deliv-
ery to high-risk populations; 3) enabling access to ade-
quate, affordable care at community level; 4) engendering
patient empowerment and involving people affected by
chronic conditions; 5) enabling access to quality drugs and
adherence programmes; 6) regularly measuring the effec-
tiveness and impact of programmes to ensure their appro-
priateness and improvement; and 7) creating an environ-
ment of health financing for universal coverage.

Innovations to counter the emerging NCD epidemic
must encompass both prevention and the delivery of
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care. Infectious disease programmes have used task—shift-
ing, where less skilled health workers and community
members are involved in delivery of health services. In In-
dia, we have seen this used for NCDs in the Arogya Kiran
model where the existing health workforce was over-
stretched. Volunteers and teachers successfully delivered
diabetes and hypertension screening and management to
over 600000 people [4]. Patient empowerment, and com-
munity involvement in health care delivery and gover-
nance, will be critical in tackling NCDs, since most are
chronic conditions, which initially present silently and re-
quire long—term management [5].

In Malawi, recognizing the close relationship of HIV infec-
tion and cardiovascular diseases has led to screening for
hypertension being integrated into HIV care [6]. In Ghana,
decentralised community—based hypertension care, using
digital technology, is helping to empower patients to man-
age their own disease: a model that is again adapted from
HIV management [7]. We are also starting to see examples
in India of MCH care coupled with life-long NCD screen-
ing and awareness programmes [8].

While these examples of managing the dual burden of in-
fectious diseases and NCDs are encouraging, more needs
to be done. The largest gap is in NCD prevention. Tack-
ling the obesity epidemic and wrestling with the issues
around curbing tobacco sales and smoking are rightly
high on the NCD prevention agenda. The greatest oppor-
tunity is preventing a tobacco-related epidemic in sub—
Saharan Africa where smoking levels are still low. Health
budgets and development assistance for health must al-
locate resources commensurate with the dual disease bur-

Photo: © Nana Kofi Acquah/Novartis Foundation’

We have a unique opportunity to learn from
the successes of infectious disease control
programmes and leverage these to address the
growing non—communicable disease burden:
1) emphasizing primary prevention; 2) target-
ing service delivery to high-risk populations;
3) enabling access to adequate, affordable
care; 4) engendering patient empowerment;
5) enabling access to quality drugs and adher-
ence programmes; 6) regularly measuring the
effectiveness and impact of; and 7) creating an
environment of health financing for universal

coverage.

den. Health spending of governments in LMICs has tri-
pled over the past 20 years, but remains low [9]. In
addition, more health care models should consider diver-
sified revenue streams or hybrid financing (eg, tiered pay-
ment schemes) to ensure sustainability. If equity is to be
improved, patients need access to quality health care,
through sustainable health—financing systems for univer-
sal health coverage, while reducing out—of—pocket expen-
diture for the under—served population.

Implementing such models will require strong government
leadership and interventions, and partnerships across the
public and private sectors. Some public—private partner-
ships (PPPs) in infectious diseases have demonstrated their
potential to catalyze the delivery of, and access to, preven-
tion and care through providing
complementary strengths [10].
The private sector draws on its
business and scientific expertise,
focusing on strong results—based
operations, whereas the public sec-
tor brings a wealth of expertise in
implementation with equity, man-

agement and documentation.

The end—users of the services, in-
cluding patients and health care
providers, also need to be includ-
ed from the outset to ensure that
the models are people—centered,
co—created, adapted to prevailing
contextual nuances, and sustain-
able. If we build on what we have
learnt from infectious disease
management, we could have a
transformational impact on the
growing NCD burden.
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rotection from care-related catastrophic expendi-

tures through equitable access to affordable health

services is the hallmark of a pro—poor health policy
[1]. Over the past two decades, the Government of Ethio-
pia has implemented policies with a clear intent of reduc-
ing poverty and improving the daily lives of its citizens,
especially the poor [2]. Guided by these cross cutting pro—
poor government policies and spurred by the United Na-
tions Millennium Development Goals (MDGs), the health
sector has implemented multi-pronged initiatives towards
ensuring every citizen an access to affordable health ser-
vices without catastrophic expenditures (Table 1). The
health sector initiatives have been guided by evolution of
the innovative health programs nationally introduced as
well as the needs of the community in each village across
the country [3,4]. Primary focus on the poor and owner-

Tahle 1. Major pro—poor policies and initiatives in Ethiopia

PRO—POOR INITIATIVES YeaR iMPLEMENTED  OBJECTIVE

ship of new health initiatives by the community have been
the linchpin for investment at scale.

All-inclusive, community—led primary health care is the
bedrock of the health services in Ethiopia. Notwithstand-
ing its low—income status, the country has gradually but
radically expanded access to a spectrum of health services
and essential medicines. More than 38 000 all-female
Health Extension Workers (HEWs) have been deployed to
more than 16 500 community health posts across the coun-
try to lead a novel primary health care— Health Extension
Program (HEP). Launched in 2003, the HEP has brought
simple, cost—effective and locally—desired health interven-
tions [4] close to where the country’s majority, rural citizens
live. The service package includes maternal and child
health (family planning, antenatal services, immunization,
nutrition services, treatment of infectious childhood con-

Kev outcomes

Introduction of Health 2003 To achieve universal primary health care coverage More than 38000 health extension workers have

Extension Program which mainly benefits low—income households  been deployed in 16 500 villages of the country; and
universal primary health care coverage has been
achieved.

Establishment of Pharmaceu- 2006 To ensure accessibility and affordability of essen- Medicines and laboratory investigations for key

ticals Fund and Supply tial medicines and laboratory investigations health conditions have been provided free of charge;

Agency out—of—pocket expenditures have reduced; health
services utilization has improved; and health MDG
targets have been met.

Health Development Army 2012 To disseminate health information and facilitate Procured more than 200 ambulance vehicles for

Program with community uptake of critical health services and finance pri- medical referral; constructed health posts and ma-

soolidarity fuding ority challenges identified by the community ternity waiting homes at rural health centers; and
Health Development Armies have actively involved
in health facility governance to improve the quality
of health services.

Scaling up Community—based 2015 To provide quality health care without financial By the end of 2016, 50% of citizens in informal sec-

Health Insurance scheme hardship to the poor in informal sector tor are expected to be covered.

Implementation of Social 2016 To deliver quality health care and ensure financial All employees of formal sector are expected to be

Health Insurance scheme

protection to citizens employed in formal sector
and achieve universal health coverage

covered by the end of 2016.
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ditions), prevention, and sometimes treatment of commu-
nicable diseases (tuberculosis, HIV and malaria) and envi-
ronmental sanitation. All health services provided by
HEWs at health post level are free of charge. The govern-
ment carries the brunt of the financial costs for these ser-
vices but it is commonly supplemented by innovative com-
munity financing. For example, while the government has
assigned trained and salaried HEWs as civil servants in
each village and provided ambulance vehicles at district
level, the community has constructed health posts and ma-
ternity waiting homes at health centers, and has procured
additional ambulance vehicles for medical referral through
Health Development Army [3]. The new government—
community partnership has improved service uptake and
health outcomes. A study in Northern Ethiopia attributed
a substantial reduction in pregnancy-related mortalities to
a wide availability of ambulance services for obstetric refer-
ral [5].

Eyeing Universal Health Coverage (UHC), Ethiopia has in-
tensified its implementation of pro—poor initiatives. It is
currently rolling out the second generation HEP to meet
the growing needs of the community. The second genera-
tion program adds more interventions targeted on emerg-
ing infectious diseases, common non—communicable dis-
eases and, mental health. It also includes deepening the
partnership with the community even beyond primary care
level. The government has put a mechanism to stimulate
innovations improving access to and utilization of health
services by the poor [6].

Whereas the HEP remains country’s priority, considerable
efforts have been made to improve the higher levels of
health care. For example the number of health centers and
hospitals in the country has sharply increased by 350% and
150%, respectively between 2004 and 2015. Correspond-
ingly, an enormous development has been made in human
resources for health through increasing the number of med-
ical universities. Tuition fees and lodging expenses have
been covered by the government in all public medical uni-
versities and colleges; and a pay—by—service strategy has
been implemented whereby health professionals eventually
return the cost by rendering health services at public health
facilities. As a consequence, the number of medical doctors
graduated annually in the country greatly increased, from
about 150 in 2004 to 3000 in 2016. Similarly, unprecedent-
ed increase has been seen in the number of other critical
cadres including mid—wives and specialized nurses. To

Protection from care—related catastrophic ex-
penditures through equitable access to afford-
able health services is the hallmark of a pro—
poor health policy.

All-inclusive, community—led primary health
care is the bedrock of the health services in
Ethiopia. Notwithstanding its low—income sta-
tus, the country has gradually but radically ex-
panded access to a spectrum of health servic-
es and essential medicines.

achieve the right balance between public health and clinical
interventions, the country trained innovative cadres like
public health officers and integrated emergency surgical of-
ficers. Integrated emergency surgical officers perform major
surgeries for emergency obstetric and surgical conditions,
close to where the rural poor live [7].

In 2006, Ethiopia established Pharmaceutical Fund and
Supply Agency (PFSA) with the primary mission of ex-
panding access to medicines, vaccines and laboratory ser-
vices. Following its launch, PFSA has steered a comprehen-
sive health supply chain management in the country. The
agency has used pooled procurement strategy as a vantage
to gain economies of scale. It has procured refrigerated
trucks, constructed 17 cold room—installed hubs, at least
one within 180 km radius of each health facility across the
country to maximize the efficiency gains in pharmaceuti-
cals distribution. These gains in efficiency have led to a
huge decline in retail prices of medicines with consequen-
tial drop in the out—of—pocket expenditure [8], benefiting
particularly the poor. Further, the total value of PFSAs
products has sharply grown from US$ 100 million in 2008
to US$ 1.3 billion in 2015; it is projected to be more than
US$ 2 billion by 2017.

A complete set of care for priority maternal and child health
interventions (family planning, abortion care, labour and
delivery, immunization and nutrition services), infectious
diseases (tuberculosis, malaria and HIV) and diseases of pov-
erty (onchocerciasis, podoconiosis and trachoma) are pro-
vided free of charge at all public service delivery points.
Community needs, the ability to pay and potential popula-
tion level impacts were factored in defining program servic-
es and medicines. The strategic removal of financial barrier
to care for maternal and child conditions and major infec-
tious diseases has significantly contributed to Ethiopia’ re-
cent achievements including meeting all health MDG targets.

Improved access to affordable health care embraces the bud-
ding non—communicable diseases including diabetes mel-
litus and cardio—vascular diseases. For instance, mark—up
has been removed from insulin and medicines used for
common malignant conditions. To address the growing de-
mand and expectations of the public and the limited outlets

for medicines and supplies for non—prioritised interven-
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tions, Ethiopia is currently rolling out community pharma-
cies in cities and big towns across the country. Similar to
health facility—embedded pharmacies, community pharma-
cies provide medicines at substantially reduced prices.

Ethiopia has established a stringent regulatory system to
guard the poor against low standard and counterfeit med-
icines. Evidence shows that the comprehensive supply
management and robust regulation has effectively blocked
entry of counterfeit medicines into the market and signifi-
cantly reduced stock—outs and wastage of medicines [9].
Furthermore, it has improved the affordability of medicines
with consequential upsurge in health care utilization. In
2013, the availability of essential medicines at public health
facilities in Ethiopia was 76%. The average price of gener-
ic medicines significantly reduced between 2004 and
2013, positively impacting the poor. During the same pe-
riod, a considerable drop in price of medicines at private
for—profit outlets was reported [10], implying the strategy’s
proxy impact on price regulation in the country’s health
care market, further contributing to the mitigation of cata-
strophic expenditures on the poor.

Although access to health care has been expanded, signifi-
cant geographic disparities persist in regards to health care

Photo: Children at a vaccinations clinic near Sululta, Ethiopia. Yasmin
Abubeker/DFID [CC BY-SA 2.0 (http://creativecommons.org/licenses/by-
sa/2.0)], via Wikimedia Commons

utilization and health outcomes. The inequity in health care
is largely attributed to the lifestyles of communities. Pasto-
ralist communities in Ethiopia are generally lagging behind
in major health indicators. Further, differences in service
uptake exist within communities, slowing Ethiopia’s pro—
poor, pro—equity route towards UHC.

The health sector is currently providing differentiated sup-
port to communities and regions left behind. More broad-
ly, to ensure the universality of health coverage and prevent
financial impoverishment, it is scaling up the successful
Community—Based Health Insurance pilot for citizens in
informal sector, where the poor predominate. Also, the
country is introducing Social Health Insurance targeted at
employees of formal sector for full coverage. Both schemes
offer a package of clinical services without cost ceiling upon
services provided at any domestic health facility. The two
schemes are expected to cover 80% of the population with-
in the next 5 years and will be consolidated as a single pay-
er system within the next 10 years.

In conclusion, Ethiopia advances locally—tailored, multi—
faceted pro—poor approaches to ensure UHC building on
its successful transformation of the health sector in the
last two decades and the achievement of key health MDG
targets. Broader plan for inclusive economic develop-
ment, effective implementation of primary health care,
expansion of access to medicines and introduction of
health insurance is the pathway towards UHC for all cit-
izens. Concurrently, quality improvement initiatives and
pushing non—communicable diseases to the forefront of
the agenda are under way. More importantly, levelled part-
nership of the government with the community across the
spectrum of health care ensures sustainability and com-
munity ownership of the system. We believe that these
approaches to health care could propel Ethiopia to expe-
dite its efforts to achieve the sustainable development
goals including UHC within a short time.
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BURDEN OF ANTIBIOTIC RESISTANCE

Antimicrobial resistance is widely regarded as one of the ma-
jor public health concerns of the 21 century [1,2], but there
are no good estimates of the net global health burden due to
resistance of bacteria to antibiotics. Although numerous
studies have provided estimates of the burden of resistance
of specific combinations of clinical disease, bacterial agent,
antibiotic and health care setting (primarily hospitals in de-
veloped countries), metrics vary, coverage is patchy and
methodologies are inconsistent. Such data have been used
to obtain partial estimates of resistance—related mortality and
other outcomes for Europe [3], the USA [4] and the world
[5], but because of huge information gaps and the need to
extrapolate from small-scale studies these estimates, though
helpful, should be regarded as tentative at best.

Multiple metrics are used to quantify the “burden” of infec-
tious diseases, including mortality, morbidity, disability ad-
justed life years, length of stay in hospital, or cost of care.
Here we focus on mortality, although similar considerations
apply to other metrics. An essential first step is to provide a
clear definition of the burden of antibiotic resistance. We
consider the most appropriate definition to be: the number of
deaths attributable to the failure of antibiotic therapy due to anti-
biotic resistance. Importantly, this is not equivalent to the total
number of deaths among patients with antibiotic resistant
infections and may be much less than this for two main rea-
sons: not all patients who may have resistant infections are
treated with clinically indicated antibiotics and, for those that
are, the measurable difference in outcome for patients with
resistant vs susceptible infections may be relatively small.

More formally, this definition of burden can be expressed
as a population attributable fraction (PAFE, also referred to
as the aetiological fraction), ie, the number of deaths that
would not occur if antibiotic resistance were eliminated. As
set out in the Box, to calculate PAF for mortality due to an-
tibiotic resistance requires data not only on the number of
patients with resistant infections and the number that die
but also enumeration of the population of interest, which
includes patients who survived and/or had susceptible in-
fections. Enumeration of the population of interest in turn
requires information on the incidence of the relevant clin-
ical condition, its aetiology, and coverage of the antibiotic
therapy of choice. Because such information is rarely avail-
able, PAF is rarely used to estimate the global burden of
resistance; one recent example considered neonatal sepsis
[2], but had to extrapolate key parameters from estimates
obtained from a single hospital.

INCIDENCE AND AETIOLOGY

The main clinical conditions where antibiotic therapy can
reduce mortality (Table 1) fall into three groups: commu-

The absence of comprehensive and reliable
estimates of the global health burden due to
antibiotic resistance makes it difficult to assess
trends and harder to justify the allocation of
adequate resources to deal with the problem.
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Tahle 1. Common clinical conditions for which antibiotic
therapy reduces the risk of mortality

Carecory oF conpition  Conpimion

Communicable Tuberculosis
diseases Sexually transmitted bacterial infections
Respiratory bacterial infections (especially of the
lower respiratory tract)
Diarrhoea caused by bacteria*®
Healthcare associated bacterial infections
Endogenous Urinary tract infections
infections Skin and soft tissue infections

Infective endocarditis
Sepsis

Prevention of Burns, wounds
Caesarean sections
Joint replacements

Cancer therapy

infection

Organ transplants

*Antibiotics are not necessarily indicated for diarrhoeal cases.

nicable diseases, endogenous infections and prophylaxis to
prevent endogenous infections in high risk patients. The
number of patients in these categories defines the popula-
tion potentially at risk of mortality attributable to antibi-
otic resistance. Relatively good incidence estimates are
available for only some of these categories, notably tuber-
culosis and health care associated infections [4].

Of the clinical conditions listed in the Table only tubercu-
losis has a specific aetiology. The remainder are associated
with multiple kinds of bacteria and several, such as sexu-
ally transmitted infections, diarrhoea and respiratory infec-
tions, may also be caused by viral and/or fungal agents.

A restricted set of both gram negative and gram positive
bacterial agents, plus Mycobacterium tuberculosis, are com-
monly highlighted in the context of antibiotic resistance
(eg, [4]). Some of these are of particular concern in hospi-
tal settings, such as Acinetobacter spp, Enterobacteriaceae
spp, Enterococcus spp, Pseudomonas aeruginosa, Staphylococ-
cus aureus and Streptococcus spp. Others are associated with

Quantification of the burden of resistance re-
quires data on the incidence of clinical condi-
tions appropriately treated with antibiotics,
the frequency of treatment failures due to re-
sistance and their impact on clinical outcome.
Treatment failures in turn depend on the level
of resistance in the aetiological agent to the
antibiotic used. These data are not easily ob-
tained. One obstacle is that global health sta-
tistics as currently collected do not provide
the necessary information.

Possible ways forward include making some
categories of resistance notifiable, modifying
the International Classification of Diseases, use
of sentinel sites, and structured polling of cli-
nicians.

communicable diseases typically acquired outside hospi-
tals, such as Campylobacter spp, Neisseria gonorrhoeae, Sal-
monella typhi, non—typhoidal Salmonella spp, Shigella spp,
and Streptococcus pneumoniae. Several of these contribute
to multiple clinical conditions of interest.

ANTIBIOTIC USAGE

Global consumption of antibiotics has recently been esti-
mated at more than 70 billion doses per annum [6]. By
volume, antibiotic usage in 2010 was dominated by peni-
cillins, cephalosporins, macrolides, fluoroquinolones, tri-
methoprim and tetracyclines.

These data refer to sales by pharmacies; they do not link
antibiotic consumption to the treatment of patients with
specific clinical conditions. The WHO last published ge-
neric guidelines for the therapeutic use of antibiotics in
2001 [7] but these and more current national and interna-
tional guidelines tend not to be prescriptive, emphasizing
the need to account for local circumstances, not least local
patterns of antibiotic resistance. Usage profiles can thus
vary considerably between locations. For some countries
antibiotic usage data are available at hospital level; again
however, these data are not routinely linked to information
on the conditions that were being treated [8].

Current antibiotic usage profiles are, of course, influenced
by current patterns of antibiotic resistance. Resistance pat-
terns mean that, for example, aminopenicillins alone may
not be used to treat serious gram negative bacterial infec-
tions, alternative drugs would be used additionally where
available. In this scenario, aminopenicillin resistance does
not contribute to the population attributable fraction as
defined above, although it is arguably an element of the
overall burden of antibiotic resistance.

ANTIBIOTIC RESISTANCE

The most comprehensive data on global levels of antibiot-
ic resistance come from a recent WHO survey [9]. Even so,
for most combinations of bacterial species and antibiotic
the countries providing the minimum data required (test-
ing of 30 isolates) accounted for less than half the world’s
population. A major contribution of this exercise was to
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highlight significant variations in the kinds of isolates test-
ed and in resistance testing protocols.

Moreover, bacteria—antibiotic combinations were not ex-
plicitly linked to clinical condition, so it is unclear when
the resistances tested were clinically relevant and when
they were not. This, together with the lack of data relating
antibiotic usage to clinical condition, makes it difficult to
estimate the relevant component of the PAF calculation, the
fraction of patients with bacterial infections that are resis-
tant to the antibiotic used to treat them (Box 1).

Box 1. Population attributable fraction (PAF) of mortality due to
antibiotic resistance.

PAF calculations are a standard method of quantifying dis-
ease burden associated with a specified risk exposure [2], in
this case bacterial infections resistant to the antibiotic used
to treat them. The first step is to enumerate the population
of interest. For current purposes, this would be the incidence
(number per unit time) of patients with one of the clinical
conditions of concern (see Table 1) and for whom antibi-
otic therapy is clinically indicated and is provided. The inci-
dence of such patients is denoted I.

PAF calculation is routinely expressed in terms of the pro-
portion of population exposed to the risk factor (here, pa-
tients with antibiotic—resistant infections) and the risk ratio
for mortality standardised to the unexposed group (patients
with antibiotic—susceptible infections) [2]. An equivalent,
easily understood version is: PAF = (IF-DR)/(ID-DR), where
I'is the overall incidence (number of patients per unit time);
F is the number of patients with resistant infections that die;
D is the number of patients that die; R is the number of pa-
tients with resistant infections. If all deaths are associated
with resistance (F=D) then PAF =1; if deaths are not dispro-
portionately associated with resistance (corresponding to
F=DR/I) then PAF=0. Importantly, PAF=0 does not equate
F=0.

Intuitively, it seems natural to equate F with treatment “fail-
ures”. However, some care is required because, given PAF<1,
it is implicit that some of these patients (estimated as DR/I)
would have died anyway, even if they had not had a resistant
infection (this number reflecting the ‘background’ level of
mortality observed in patients who were appropriately treat-
ed and had a susceptible infection). Similarly, of patients with
susceptible infections who survive, some would have sur-
vived anyway, even had they had a resistant infection; that
is, not all positive outcomes can be attributed to successful
antibiotic therapy.

As detailed in the main text, although there is sometimes in-
formation available on F, D and/or R, there is often insuffi-
cient information to determine I. To do so requires addition-
al data on one or more of the following: 1) the total number
of patients of interest that survive; ii) the number with sus-
ceptible infections; or iii) the number with susceptible infec-
tions that survive.

Obtaining a single global estimate of mortality attributable
to antibiotic resistance presents the additional challenges of
combining and extrapolating estimates of PAF for given com-
binations of clinical condition, antibiotic, aetiological agent
and location.

TREATMENT FAILURE AND CLINICAL
OUTCOME

Two key quantities for estimating the burden of antibiotic
resistance are the frequency and clinical impact of failures of
antibiotic therapy. Treatment failure is a complex phenom-
enon that may well be attributable to factors other than an-
tibiotic resistance, including misdiagnosis. Treatment failure
can also occur in patients with antibiotic—susceptible infec-
tions. Central to the calculation of burden is the distinction
between the death of a patient who has an antibiotic resis-
tant infection and the death of a patient that is attributable to
having an antibiotic resistant infection (see Box).

Data on treatment failures are not routinely recorded. One
source of data on mortality is the ICD-10 (International
Classification of Disease, version 10) codes used by the
WHO [10]. ICD-10 covers many, though not all, of the
clinical conditions listed in Table 1. However, ICD—-10
submissions do not usually include treatment failures as-
sociated with antibiotic resistant infections (reference to
which is confined to the rarely used “Codes for Special Pur-
poses™). Nor does the Institute for Health Metrics and Eval-
uation’s Global Burden of Disease cause list have categories
linked to antibiotic resistance [11].

RECOMMENDATIONS

Information currently collected at global or multi-national
scales is not sufficient to generate estimates of the disease
burden attributable to antibiotic resistance. As a result, cur-
rent knowledge of the burden of antibiotic resistance is still
based largely on the collation of one—off, small—scale, indi-
vidual studies that vary greatly in setting, scope, sampling
frame and methodology, and often requires bold extrapo-
lations to be made from very limited data sets. For estima-
tion of the global burden of antibiotic resistance and, even
more, for monitoring changes in burden over time more
systematic approaches would be helpful. There are several
possibilities.

ICD-10is due to be replaced by ICD—11 in 2017 [10]. This
provides an opportunity to create routinely used categories
that record treatment failures, or at least linking treatments
with outcomes, the most direct ways to estimate the bur-
den of antibiotic resistance. Specific concerns, such as XDR—
TB or carbapenem-resistant Enterobacteriaceae, might be pri-

oritised for inclusion.

ICD facilitates passive reporting. An alternative is active re-
porting by recruiting sentinel sites. For example, 660 hos-
pitals from 67 countries responded to an internet survey
on antimicrobial stewardship in 2012 [8]. Monitoring treat-
ment failures due to antibiotic resistance in these hospitals
using standardised protocols would generate valuable data.
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Making selected, high priority antibiotic resistant infections
‘notifiable’ at national level could further improve data cap-
ture, extending existing mandatory reporting for specific
conditions (for example in the UK for scarlet fever or inva-
sive streptococcal group A disease). Another possibility is
a more qualitative approach of recruiting a global panel of
individual clinicians who are polled to determine trends in
the impact of antibiotic resistance on their patients. Polling
has been used successfully in other clinical contexts [12].

As well as estimating the global burden of antibiotic resis-
tance another useful exercise would be to estimate the glob-
al burden due to lack of access to suitable antibiotics. For
some clinical conditions, this may be a substantially great-
er burden at the present time [13]. The two issues poten-
tially overlap where there is a lack of knowledge of local
resistance profiles (perhaps due to lack of testing facilities)
and alternative drugs would have been effective.

CONCLUSIONS

Estimation of the global burden of antibiotic resistance is
extremely challenging and arguably not an attainable objec-
tive with currently available health data. We stress that this
conclusion does not contradict the generally accepted view
that antibiotic resistance is a major public health problem
of global significance. There is a large number of studies
documenting levels of resistance and its clinical impact, and

Photo: Courtesy of Kit Yee Chan, personal collection

the valuable insights provided by such studies do not sum
to a comprehensive, coherent picture of the global antibi-
otic resistance burden and how it is changing. Improving
this situation will require changes to the ways in which
global health statistics are collected; existing approaches are
not up to the task. The primary benefit will be more accu-
rate assessment of the global disease burden due to antibi-
otic resistance and its forward trajectory, helping make the
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well-founded concerns that both will rise, perhaps dramat- | case for investment in combating the problem, and allow-

ing assessment of future trends.

ically, in the foreseeable future. However, as reviewed here,
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Objective To assess the effectiveness of mHealth interventions for
maternal, newborn and child health (MNCH) in low— and middle—
income countries (LMIC).

Methods 16 online international databases were searched to identify
studies evaluating the impact of mHealth interventions on MNCH
outcomes in LMIC, between January 1990 and May 2014. Compa-
rable studies were included in a random—effects meta—analysis.

Findings Of 8593 unique references screened after de—duplication,
15 research articles and two conference abstracts met inclusion cri-
teria, including 12 intervention and three observational studies. Only
two studies were graded at low risk of bias. Only one study demon-
strated an improvement in morbidity or mortality, specifically de-
creased risk of perinatal death in children of mothers who received
SMS support during pregnancy, compared with routine prenatal care.
Meta—analysis of three studies on infant feeding showed that prenatal
interventions using SMS/cell phone (vs routine care) improved rates
of breastfeeding (BF) within one hour after birth (odds ratio (OR)
2.01, 95% confidence interval (CI) 1.27-2.75, 1?=80.9%) and exclu-
sive BF for three/four months (OR 1.88,95% CI1 1.26-2.50, 1>=52.8%)
and for six months (OR 2.57, 95% CI 1.46-3.68, 1>=0.0%). Includ-
ed studies encompassed interventions designed for health informa-
tion delivery (n=06); reminders (n=3); communication (n=2); data
collection (n=2); test result turnaround (n=2); peer group support
(n=2) and psychological intervention (n=1).

Conclusions Most studies of mHealth for MNCH in LMIC are of poor
methodological quality and few have evaluated impacts on patient
outcomes. Improvements in intermediate outcomes have neverthe-
less been reported in many studies and there is modest evidence that
interventions delivered via SMS messaging can improve infant feed-
ing. Ambiguous descriptions of interventions and their mechanisms
of impact present difficulties for interpretation and replication. Rig-
orous studies with potential to offer clearer evidence are underway.

Mortality in children under the age of five has fallen from an average rate
of 90 per 1000 live births in 1990 to 43 in 2015, while maternal mortal-
ity has declined by 45% [1]. Despite these improvements, progress in
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achieving Millennium Development Goals 4 and 5 fell
short of expectations, and low— and middle—income coun-
tries (LMIC) still account for nearly all cases of maternal
and neonatal mortality worldwide [2,3]. The availability
and quality of maternal health care varies widely in differ-
ent parts of the world and in LMIC women continue to die
each year from preventable causes [4—6]. This is further
compounded by limited resources and poor information
infrastructures, which act as barriers to care coordination
and quality, and hinder the effective management and gov-
ernance of health systems [7-11].

mHealth, or mobile health, refers to the use of wireless,
portable Information and Communication Technologies
(ICT) to support health and health care [12]. There are nu-
merous examples of mHealth interventions being used to
support mothers through safe pregnancy and childbirth
and to facilitate neonatal and infant health. Although scaled
programmes do exist, the majority of mHealth projects in
LMIC have tended to be small-scale donor—funded initia-
tives, which have taken place without the benefit of an ad-
equate evidence—base [13].

A number of efforts have attempted to map the state of the
evidence relating to mHealth for maternal, newborn and
child health (MNCH) in LMIC, but no rigorous systematic
reviews exist on this specific topic [14-16]. Philbricks ‘gap
analysis’, for the mHealth Alliance, combined literature re-
view and stakeholder interviews [17], whilst literature re-
views by Noordam et al. and Tamrat and Kachowski ad-
dressed the topic using simple search terms and a subset of
available databases [18,19]. Free et al. reported two broad-
er systematic reviews of interventions for patient behavior
change and for health care service delivery processes and,
while studies from LMIC were not excluded, the focus was
higher income country settings [20,21]. In another mHealth
report, Labrique et al. reviewed existing research for the
purposes of developing a taxonomy of interventions [22].
While all of these provided valuable insights and recom-
mendations, the World Health Organization (WHO) recog-
nised the need for a rigorous systematic review when com-
missioning the current study. As we move on from the
Millennium Development Goals and plan forward strategies
for improving MNCH, mHealth is likely to play an increas-
ing important role in light of continuing health needs and
the growing global penetration of mobile technologies.

This study synthesized the evidence on the effect of
mHealth interventions on MNCH in LMIC, with a particu-
lar focus on studies reporting impacts on patient outcomes.

METHODS

A detailed protocol was registered with the International
Prospective Register for Systematic Reviews (PROSPERO)

CRD42014008939 (http:///www.crd.yourk.ac.uk/prospe-
ro) and has been published [23]. The review is reported
according to the requirements of the Preferred Reporting
Items for Systematic Reviews and Meta—Analyses (PRISMA)
[24]. We assessed studies that have investigated the effec-
tiveness of mHealth interventions for improving MNCH in
LMIC. LMIC were identified in accordance with World
Bank country classifications [25]. The target groups were
women in the antenatal, intranatal, and postnatal periods;
newborns; children aged 0-5 years; and health workers
through which interventions aimed at these groups are me-
diated. Men, non—pregnant women or those not recently
having given birth, and children over the age of 5 years
were excluded. We included studies evaluating interven-
tions delivered through mobile ICT and considered the
various delivery modes through which this might be
achieved (Box 1). We excluded related ICT-based inter-
ventions delivered via fixed line internet or standard tele-
phone line, interventions labeled ‘mobile” which did not
involve cellphones, such as Mobile Maternal Health Clin-
ics which are touring buses staffed by health care profes-
sionals.

The primary outcomes were estimates of maternal, new-
born and child mortality and morbidity. Secondary out-
comes included number of planned antenatal and postna-
tal visits; number of unscheduled care visits and
emergency care; quality of life; quality of care (delivery by
skilled birth attendants, appropriate use of evidence—based
medical and obstetric interventions); self—efficacy; cost—ef-
fectiveness; immunisation cover, child developmental
milestones; and other process indicators.

Search strategy and study selection

16 international electronic databases were interrogated
(Box 2) using highly sensitive search strategies implement-
ed in OVID MEDLINE and then adapted to other databas-
es (see Tables s1 and s2 in Online Supplementary Docu-
ment). Searches were limited to articles published between

Box 1. Mobile ICT and delivery modes

Mobile ICT includes: cell-phones, smart—phones, satellite
phones, personal digital assistants, enterprise digital assis-
tants, tablet computers, laptops, portable media players and
gaming consoles, Radio Frequency Identification Device
(RFID) tags, Global Positioning System (GPS) trackers and
digital diagnostic devices.

Mobile delivery modes includes: voice calling, Voice over
Internet Protocol (VoIP), text messaging via Short Message
Service (SMS), transfer of still or moving images via Multi-
media Message Service (MMS), multimedia downloads, and
live video.
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Box 2. Sources of literature included in this systematic review
and meta—analyses

Databases:

 Cochrane Library (Cochrane Database of Systematic Re-
views, Cochrane Central Register of Controlled Trials
(CENTRAL), Cochrane Methodology Register),

* MEDLINE

* EMBASE

* CINAHL

* PsycINFO

* AMED

¢ Global Health

e TRIP

e ISI Web of Science (Science and Social Science Index)

* WHO Global Health Library

e IndMed

» PakMediNet

» KoreaMed

* NHS Health Technology Assessment Database

* African Index Medicus (encompassed in the WHO Global
Health Library)
e POPLINE

Clinical trials registry for on—going studies and trial
protocols:

* WHO International Clinical Trials Registry platform
¢ Clinical trials.gov

* Controlled—trials.com

* Australian New Zealand Clinical Trials Registry

Reference tracking:

» References list of all included studies

January 1990 and May 2014, acknowledging the emer-
gence of digital cellular networks in the early 1990s [14].
The search strategies were piloted in order to optimise sen-
sitivity and specificity. The decision was taken to dispense
with country restrictions after finding that limiting search-
es to the LMIC countries specified in the World Bank’s clas-
sification scheme had resulted in the omission of a highly
relevant study from Zanzibar. (Although Zanzibar is part
of Tanzania, which is listed, the word Tanzania did not ap-
pear in the title or abstract, hence the article was ignored.)
There were no restrictions on language of publication. We
included randomised controlled trials (RCTs), variations of
RCTs, controlled before and after studies, interrupted time
series studies and observational studies (cohort, case—con-
trol). We excluded cross—sectional and qualitative studies,
expert opinions, reports, discussion papers, case reports,
and studies from developed countries. Authors were con-
tacted for access to unpublished research.

At least two reviewers independently screened the titles and
abstracts of identified studies, assessed the full text of po-
tentially eligible studies against the inclusion and exclusion

criteria, and abstracted relevant study data onto a custom-
ised data extraction sheet. Country classification was un-
dertaken by hand. Due to the large number of articles, and
annual fluctuations in the World Bank index, a pragmatic
decision was taken to include countries classed as LMIC at
any time during the search period, or otherwise described
using a phrase such as “developing country” (as described
in the protocol).

Assessment of risk of bias

The methodological quality of intervention studies was as-
sessed independently by at least two reviewers, following
the recommendations of the Cochrane Effective Practice
and Organization of Care Group [26]. Observational stud-
ies were assessed using the Effective Public Health Practice
Project quality assessment tool [27]. Discrepancies were
resolved by team consensus.

Meta—analysis

There was substantial heterogeneity between studies with
regards to the mHealth interventions and study outcomes,
except for the studies on breastfeeding (BF) and infant feed-
ing [28-44]. Consequently, we performed a random—effects
meta—analysis using the inverse variance method for three
comparable studies, which had all used SMS/cell phone as
the intervention vs routine prenatal care and had assessed
breastfeeding as the primary outcome [30,33,42]. The study
by Sellen et al. compared cell phone—based peer support,
monthly peer support group and standard existing routine
care for BF [42]. However in the meta—analysis we com-
pared only the cell phone group with the routine care group
as the relevant intervention for the review. The estimates of
effect in the study by Sellen et al. were given as percentages
[42], but we recalculated these into odds ratios with their
95% confidence intervals (95% CI) before the pooled anal-
ysis. Given the small number of studies in each meta—anal-
ysis, we did not explore reasons for the observed heteroge-
neity. For the same reason, we did not investigate the
influence of publication bias or undertake possible sensitiv-
ity analyses. Meta—analyses were undertaken using STATA
11 (Stata Corp, College Station, Tx) [45].

RESULTS

Study selection and characteristics

Initial searches identified 12078 titles. After removing du-
plicates, 8593 papers were included for initial screening.
Of these, 8401 papers were excluded after screening by
title and abstract, leaving 192 papers, which were consid-
ered in more detail. A further 168 papers were subsequent-
ly excluded for not meeting the relevant criteria. 24 papers
remained, and one additional paper was identified through
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searching the reference lists of these papers. Of the 25 full-
text papers, 17 met the inclusion criteria and were includ-
ed in the final review (Figure 1). These were based on 15
primary studies [28-34,36—41,43,44], of which two were
only available as conference abstracts [35,42].

Twelve of the eligible studies were intervention studies, com-
prising eight RCTs [28,30,32,34,36,37-39,42,43], two qua-
si—RCTs [33,44], one controlled clinical trial (CCT) [29], and
one uncontrolled before and after study [41]. Two studies
were cohort studies [31,35] and one was a case—control
study (Table 1) [40]. Seven studies were undertaken in Sub—
Saharan Africa (Kenya [31,42], Mali [44], Nigeria [30,40],
Tanzania [37-39], and Zambia [41]), five in East Asia (Chi-
na [33,36], Taiwan [28,29], and Thailand [32]), two in

MEDLINE=1609 EMBASE=2525 AMED=§ PsychINFO=300
Cochrane Library=245 WHOlibrary=2733 ~ CINAHL=661 1SIW08=1869
Global Health=175 ~ NHS HTAD=3 TRIP=725 POPLINE=532
IndMed=231 KoreaMed=337 AlM=17 PakMediNet=2

l

12078 potentially relevant
titles/abstracts from 16 databases
were identified

c
S
b
o
i
=
b
c
]
°

South Asia (Bangladesh and India) [35,43] and one in the
Middle East (Iran) [34]. All the studies were published be-
tween 2008 and 2014. The study population comprised
pregnant women in ten studies [28,29,30,32,33,34,35,37—
39,40, 42], children in five studies [31,36,41,43,44], and
village elders in one (Table 1) [31].

Assessment of risk of bias

Risk of bias grading for the different components of each
study is shown in Tables s3 and s4 in the Online Supple-
mentary Document. Only two of the intervention studies
were graded as being at low risk of bias [36,42], seven as
moderate [29,30,32,34,37-39] and four at high
[28,33,43,44] risk of bias (see Table s3 in Online Supple-
mentary Document). One cohort study was
graded high risk of bias [31], while a case—
control and a before—and-after study were
graded moderate risk of bias (see Table s4 in
Online Supplementary Document) [40,41].
Two of the studies included in our review
were available only as conference abstracts
[35,42]. Both sets of authors were contacted
for further information and one replied, pro-

v

v

3485 duplications excluded

viding additional data that enabled us to bet-
ter assess that study [42].

After de-duplication 8593 potentially
relevant titles/abstracts were included
for screening

Mobile delivery media

A

8401 titles/abstracts excluded
for not meeting review criteria

The delivery modes used were mobile phones
with SMS (n=11) [28,32-34,36-39,41-43],

192 potentially appropriate
abstracts were reviewed

Screening

SMS and voice messaging (n=1) [30] and
voice calls (n=2) [35,40]. Tivo studies used

=
=
=
it

Included

24 potentially relevant full-
text papers were reviewed
plus 1 full-text article
identified from reference

lists (n=25)

168 papers were excluded:
Not LMICs, not mHealth, not

»| primary research, other research

designs, literature reviews,
feasibility studies, conference
papers and reports.

h 4

15 full-text and 2 abstracts were

included in narrative review

(additional data was obtained from

authors of one study)

A

3 studies were included
in meta-analyses

8 papers were excluded:
No comparator of mHealth
intervention (n=3)

Not on MNCH (n=4)
Only abstract available but
uninformative (n=1)

Figure 1. PRISMA flow diagram for database search of studies on mHealth
interventions for maternal, newborn and child health in low— and middle—in-
come countries, 1990-2014.

mobile applications to collect data [31,44]
and one study used MP3 players to deliver
audio recordings [29].

Types of interventions

We classified the interventions according to
our interpretation of their aims, based on the
descriptions provided in the study reports,
having first assessed existing taxonomies and
found them to be not ideally suited to our
purposes [20-22]. Studies were included in
more than one category if the intervention
was multi—faceted. The categories were health
information delivery (n=6) [30,32,33,34,37—
39,43], reminders (n=3) [34,36,37-39],
communication platform (n=2) [35,40],
data collection platform (n=2) [31,44], test
result turnaround (n=2) [28,41], peer/group
support (n=2) [30,42], and psychological
intervention (n=1) [29]. The results of this
classification exercise are shown in Figure 2.
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l 17 included mHealth studies I

[ Classification of mHealth interventions ]

| | |

| I l |

Reminders iwgn'm've}

Health information delivery (may Communication Data collection Test result Peer or group Psychological
be labelled information, educationor | [« Targeted, platform platform tur i pport iall (therapeutic)
‘support’) compliance (SMS) (Open facility) *  Health monitoring or +  Topatient mediated) intervention
* Education messages senl to (n=1) [34] *  Patignt with case finding by {r=1) [28] * Confinuous peer *  Tailored
group leaders as part of complex | | «  Personalised healthcare provider Community Health +  Tofacllity support (cell exercise (audio
change intervention + (SMS + appeintment (SMS) (voice) (n=2) Workers (n=2) [31.44] (n=1) [41] phane) (n=1) [42] recordings —
voice messaging) (n=1) [30] {n=4) [36,37-39] [35.40] +  Group-mediated MP3 Player)
+ Tailored information (also socio-cultural {n=1) [29]
labelled ‘advice’ and 'support’) intervention (SMS
(SMS) (n=1) [32] + voice
+  Tailored information/promotion messaging) (n=1)
(also labelled ‘education’ and [30]
‘support’) (SMS) (n=1] 33]
*  Health 'education’ (SMS) (n=1)
[34]
*  Tailored 'education’ {SMS) (n=3)
(37-39)
* Health 'education’/promotion
(SMS) (n=1) [43]
l Y b A
RCT-3 RCT-2 Follow-up RCT-1 Cohort study — 1 RCT=1 RCT =1 Controlled clinical
Clustered RCT - 1 Pragmatic Clustered RCT— 1 | | Case-control study — 1 Quasi-experimental study — 1 | | Before and Clustered RCT -1 frial -1
gagr{rmlﬂ: C_ll.lsteredRHcCTT —11 after study — 1

Figure 2. Classification of mHealth interventions of included studies. Categories are as interpreted by the reviewers, based on study
descriptions. The authors may label studies somewhat differently. For example, the word ‘support’ may be used to describe informa-
tional messages, such as where it is theorized that these may confer psychological support in addition to knowledge support (eg,
knowing that it is normal to experience morning sickness), although rarely do the authors elaborate on this. Studies are included in

more than one category if the intervention is multi—faceted.

Types of outcomes examined

Eight studies examined indicators of maternal, newborn and
child morbidity and mortality [28,29,31,32,34,37,40,44].
These covered maternal death [37], indicators of anaemia
[34], duration of gestation at birth or preterm delivery
[29,32], perinatal death and stillbirth [29,37], birth weight
[30,31], Apgar score [28], hospitalization [29], route of de-
livery [29,31], infectious diseases [40,44], and oral health
[43]. Other outcomes included indicators of infant feeding
and breastfeeding [30,33,42], utilisation of antenatal, intra-
partum, and postnatal care [31,35,37—40,44], quality of care
[36,38], recording and collection of study data [31,40], in-
dicators of self—efficacy [28,33], and compliance with rec-
ommended practices, such as micronutrient intake and up-
take of immunization [34,36-38]. We did not find any study
evaluating the cost—effectiveness of mHealth. The results are
organised below according to the types of outcomes exam-
ined in each study.

Effects on maternal, newborn and child
morbidity and mortality

A Taiwanese CCT compared pregnancy outcomes in wom-
en at risk of pre—term labour who had received daily 13—
minute relaxation therapy sessions delivered via mp3 play-
er, as compared with routine prenatal care (Table 1) [29].
Women in the intervention group had longer pregnancies,

but there was no difference in the rate of pre—term birth,
birth weight, perinatal mortality or Apgar score.

In a RCT from Thailand [32], the duration of gestation,
birth weight, preterm delivery and caesarean section were
comparable in pregnant women receiving SMS prenatal
support via mobile phone to those who received routine
prenatal care (Table 1). Similar results were seen in a prag-
matic cluster RCT from Zanzibar, Tanzania [37-39], in
which women receiving SMS prenatal support were com-
parable to those who received routine prenatal care, how-
ever, the risk of perinatal death decreased by half in the
SMS group compared to the routine care group (odds ratio
(OR) 0.50, 95% confidence interval (CI) 0.27—0.93) (Table
1). An Iranian RCT evaluated a 12—week programme of SMS
reminders encouraging compliance with iron supplementa-
tion. While self-reported compliance was greater in the in-
tervention group than in a control group not receiving the
SMS reminders, there was no difference between the groups
in objective measures of serum iron [34] (Table 1).

A Nigerian case—control study [40] compared rates of facil-
ity utilization and maternal morbidity in health care facili-
ties where pregnant women had received mobiles as a com-
munication platform. No measurable differences were
observed between the two samples (Table 1).

A quasi—experimental study from Mali of children aged
0-72 months [44] did not reveal differences in the inci-
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Tahle 1. Characteristics and results of studies investigating the effectiveness of mHealth interventions for maternal, newborn and child
health in low— and middle— income countries during January 1990 — May 2014

STUDY DESIGN Stupy PoPULATION

AND SETTING

Stupy anp

COUNTRY

InervenTion/
Exposure

Qurcomes

CLASSIFICATION OF
INTERVENTIONS

OveraLL
RISK OF BIAS
GRADING

Resuirs

Cheng et Randomised Pregnant Report of Primary outcomes: Negative results for Down Syndrome:  High Test result
al. (2008), controlled women at results of Anxiety levels of  Trait—anxiety score (P=0.69): SMS turnaround
Taiwan trial (RCT), 14—18 weeks of Down women as group mean 39.8+11.2; Control
[28] Hospital gestation. Syndrome measured by group mean 38.4+10.9
Total N=2782  via SMS vs Trait—and Stat— State—anxiety score
Intervention report at the  anxiety scores Before screening (P=0.51): SMS
group=1422 time of group mean 38.9+9.9; Control
Control routine clinic group mean 37.8+11.3
Group=1360  appointment After screening (P=0.02): SMS
group mean 33.8+7.9; Control
group mean 39.1+10.1
Positive results for Down Syndrome:
Trait—anxiety score (P=0.57): SMS
group mean 38.7 +8.8; Control
group mean 40.1+13.2
State—anxiety score
Before screening (P=0.66): SMS
group mean 39.2+11.4; Control
group mean 39.9+9.4
After screening (P=0.21): SMS
group mean 44.1 +13.4; Control
group mean 42.9+11.5
Chuanget Controlled =~ Women 13—minute Primary outcomes: Gestational weeks at birth Moderate Psychological
al. (2012), Clinical diagnosed with relaxation Gestation at birth; (P=0.217): (therapeutic)
Taiwan Trial, preterm labour audio new—born birth  Mp3 player group mean 35.2+4.4; intervention
[29] Hospital at 20-34 weeks program via  weight; Apgar Control group mean 34.2+4.5 — Tailored
of gestation mp3 player  score; perinatal Birth weight in grams (P=0.296): exercises (audio
Total N=129.  vs no mp3 mortality; Mp3 player group mean recordings)
Intervention player admission to 2389.2+828
group =068 (routine neonatal intensive Control group mean 2266.6+898
Control prenatal care) care unit; number Apgar score at 1 min (P=0.782):
group=61 of days of Mp3 player group mean 7.9+2.0
prolongation of ~ Control group mean 7.8+2.0
pregnancy Apgar score at 5 min (P=0.732):
Mp3 player group mean 9.2+1.9
Control group mean 9.0+1.9
Route of delivery (P=0.918):
Normal: mp3 player group 52.9%;
control group 54.2%
Caesarean section: mp3 player
group 47.1% control group 45.8%
Perinatal mortality (P=0.337):
Mp3 player group 1.5%; control
group 5.1%
Flaxetal.  Cluster RCT, Pregnant Breastfeeding Primary outcomes:  Exclusive BF at 1 months: Moderate Health Information
(2014), General women aged (BF) learning —Exclusive BF to  Intervention group 73%; Control delivery
Nigeria population between 15—45 sessionsand 1,3, and 6 group 61%; OR 1.6 (95% CI — Education
[30] y. SMS and months 0.6-1.8) messages sent to
Total N=461 songs/dramas —Initiation of BF  Exclusive BF at 3 months: group leaders as
Intervention vs none of within 1 h of Intervention group 71%; Control part of complex
group=229 these delivery group 58%; OR 1.8 (95% Cl change intervention
Control (routine care) —Use of 1.1-3.0) (SMS+Voice
group=232 colostrum or Exclusive BF at 6 months: messaging)
breast milk Intervention group 64%; Control — Group—mediated
within the first 3 group 43%; OR 2.4 (95% CI socio—cultural
d of life. 1.4-4.0) intervention
Initiated BF within 1 h of delivery: (SMS+Voice
Intervention group 70%; Control Messaging)

group 48%; OR 2.6 (95% CI
1.6-4.1)

Gave only colostrum/breast milk
during the first 3 d:

Intervention group 86%, Control
group 71%; OR 2.6 (95% CI
1.4-5.0)
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Tahle 1. Continued

Stupy anp Stuoy pesign ~ Stuoy oputation  Intervenmion/  Qutcomes Resuwrs OveraLL CassiFicaTion oF
COUNTRY AND SETTING Exposure RISK OF BIAS  INTERVENTIONS
GRADING
Gisore et Cohort study Village elders ~ Use of Primary outcomes: Recorded birth weights increased ~ High Data collection
al. 2012), General Total N=474 mobiles —% change in from 43+5.7% to 97+1.1% (health
Kenya [31] population by village birth weights % of women enrolled after delivery monitoring or
elders for reported by decreased from 30.4% to 25%, case finding by
pregnancy mobile phones P<0.0001 Community
case finding  compared to Health Workers)
and reporting previous national
birth weights estimates
—% of women
enrolled after
delivery
Jareethum RCT Pregnant SMS via Primary outcome: ~ Mothers’ level of satisfaction with Moderate Health
etal. Hospital women at <28  mobile Mothers’ level of  prenatal care P=<0.001): Information
(2008), weeks gestation phone for satisfaction with ~ SMS group mean 9.3 +0.7; Control Delivery
Thailand Total N=61 prenatal antenatal care group mean 8.0+ 1.1 — Tailored
[32] Intervention support vs Secondary Mothers’ confidence level at prenatal information (also
group=32 no SMS outcomes: care (P=0.001): labelled ‘advice’
Control (routine —Mothers’ SMS group mean 8.9+0.9; Control and ‘support’)
group=29 prenatal care) confidence level — group mean 7.8+1.5 (SMS)
at prenatal care Mothers’ anxiety level at prenatal
—Mothers’ anxiety care (P=0.002):
level at prenatal ~ SMS group mean 2.8+2.1; Control
care group mean 4.9+2.9
—Gestational Gestational weeks at delivery
weeks at delivery  (P=0.340):
—Foetal birth SMS group mean 38.7+1.1;
weight Control group mean 38.6+1.1
—Route of Foetal birth weight in grams
delivery (P=0.350):
—Preterm delivery SMS group mean 3051 636,
Control group mean 3188 +456
Preterm delivery (P=0.220):
SMS group 0%; Control group
6.9%
Route of delivery (P=1.00):
Normal vaginal delivery: SMS
group 81.3%; Control group82.8%
Caesarean section: SMS
groupl8.7%; Control groupl7.2%
Jiangetal. Quasi-RCT  Pregnant Text via SMS  Primary outcome:  Exclusive BF at 4 months: High Health
(2014), Community women at <13  vsno SMS Duration of SMS group 46.4%; Control group Information
China [33] Health weeks gestation (routine exclusive BF 39.9%; OR 1.4 (95% CI 1.0-2.0) Delivery
Centres Total N=582 prenatal care) Secondary Exclusive BF at 6 months: — Tailored
Intervention outcomes: SMS group 15.1%; Control group information/
group=281 —Rate of exclusive 6.3%; OR 2.7 (95% CI 1.5-4.9) promotion (also
Control BF at 6 months BF at 12 months: labelled
group=301 —Duration of any  SMS group 20.2%; Control group ‘education’ and

BF

—Timing of intro.
solid foods
—Rate of BF at 12
months

—Rates of other
infant feeding
behaviours

19.2%; OR 1.0 (95% C1 0.7-1.6)
Introduction of solid foods before 4
months:

SMS group 1.5%; Control group
3.8%; OR 0.3 (95% CI1 0.1-0.9)
Introduction of solid foods before 6
months:

SMS group 67.5%; Control group
61.3%; OR 1.3 (95% C1 0.9-1.8)
Drinking from a cup at 12 months:
SMS group 53.6%; Control group
46.5%; OR 1.3 (95% CI1 0.9-2.0)
Receiving food as a reward:

SMS group 45.5%; Control group
33.6%; OR 1.5 (95% CI 1.0-2.3)
Taking a bottle to bed:

SMS group 51.9%; Control group
49.8%; OR 1.1 (95% CI1 0.7-1.6)

‘support’) (SMS)
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Table 1. Continued

Stuovano  Sruovoesicn  Srupy porutation  Intevenmion/  Outcomes Resuurs Overa  CLASSIFICATION OF
COUNTRY AND SETTING Exposure RISK OF BIAS  INTERVENTIONS
GRADING
Khorshid et RCT Pregnant A 12—week  Primary outcome: ~ Compliance with intake of iron Moderate Health
al. 2014), Public women at SMS Compliance with  supplements (P=0.003): Information
Iran [34] Health gestational reminders in  intake of iron High compliance: SMS group 94%; Delivery
Centres 14-16 weeks  additionto  supplements Control group 66% — Health
Total N=116  wusual care vs ~ Secondary Moderate compliance: SMS group ‘education’ (SMS)
Intervention no SMS outcomes: 4%; Control group 18%
group=>58 reminders Measures of Low compliance: SMS group 2%;
Control (only usual  blood indices for ~ Control group 16%
group=>58 care) on anaemia Measures of blood indices for
compliance  (haemoglobin, anaemia:
with intake haematocrit, Haemoglobin in g/dL (P=0.960):
of iron ferritin) SMS group mean 11.2+0.5;
supplements control group mean 11.2+0.9
Haematocrit, % (P=0.670): SMS
group mean 33.9+1.7; control
group mean 34.0+2.6
Ferritin in ng/dL (P=0.630): SMS
group mean 24.4 +35.0; control
group mean 22.5+19.7
Labrique et Follow—up  Pregnant Use of Primary outcomes: 55.2% of women reported usinga  N/A Communication
al. 2011), analysisof  women mobile —Reported use of  mobile phone for obstetric Platform (one way
Bangladesh RCT interviewed at  phones to mobile phones emergencies. Of these: or two way
[35]* General 1 month report during 57.0% to receive medical advice interpersonal
population  postpartum to  obstetric intrapartum 71.7% to call a health care communication)
collect emergencies provider — Patient with
information on 32.6% to arrange for Health Care
complications transportation Providers (Voice)
of labour and 20.9% to ask for financial support.
delivery
Total
N>100000)
Lin et al. RCT Parents of Text Primary outcome:  Attendance rates (P=0.003): Low Reminders
(2012), Hospital children with ~ messaging Rate of attendance SMS group 91.3%; Control group (Cognitive)
China [36] diagnosis of via SMS vs at scheduled 62.0%; RR: 1.47 (95% CI — Personalised,
cataract aged standard study 1.16-1.78) appointment
<18 years follow—up appointments Secondary outcomes: (SMS)
Total N=258.  appointments Secondary Surgeries (P=0.03): SMS group
Intervention outcomes: 43.0% ; Control group 27.6%) ;
group=135 —Additional RR 1.55 (95% CI 1.10-2.20)
Control procedures Laser for capsular opacification
group=123 (surgeries, laser (P=0.008): SMS group 46.0%:;

treatments for
posterior capsular
opacification, or
changes in
eyeglass
prescription)
—Occurrence of
secondary ocular
hypertension

Control group 18.7%; RR 2.46
(95% CI11.63-3.71)

Prescription of new glasses
(P=<0.001): SMS group 71.1%;
Control group 52.8%; RR 1.35
(95% CI1.10-1.64)

Treatment for ocular hypertension
(P=0.04): SMS group 23.0%;
Control group 9.8%; RR 2.35
(95% CI11.27-4.38)
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Tahle 1. Continued

Stuny anp Stuov pesin  Stuov popuration  Intervenmion/  Outcomes Resuirs OveraLL CLASSIFICATION OF
COUNTRY AND SETTING Exposure RISK OF BIAS  INTERVENTIONS
GRADING
Lund etal. Pragmatic Pregnant Mobile Primary outcomes:  Skilled delivery attendance: Moderate Health
2012, Cluster—RCT women at first ~ phone —Skilled delivery ~ SMS group 60%; Control group Information
2014a, General prenatal care vouchers and  attendance 47% Delivery
2014b, population  attendance SMS vs no —Number of Four or more antenatal visits: — Tailored
Zanzibar, Total N=2637  mobile women receiving  SMS group 44%; Control group education (SMS)
Tanzania Intervention phones four or more 31%;a OR 2.39 (95% CI — Reminders
[37-39] group=1351 (routine care) antenatal care 1.03-5.55) (Cognitive)
Control visits Secondary outcomes: — Personalised,
group=1286 Secondary —Tetanus toxoid vaccination at first appointment
outcomes: antenatal care visit: SMS group (SMS)
—Home delivery ~ 96%; Control group 94%; aOR
assisted by skilled 1.58 (95% CI 0.41-6.01)
birth attendants ~ —Tetanus toxoid vaccination at
—Quality of care  least 4 weeks after first antenatal
in terms of care visit: SMS group 72%; Control
content and group 56%; aOR 1.62 (95% CI
timing of 0.81-3.26)
antenatal care —Intermittent preventive treatment
—Stillbirth in pregnancy at first prenatal visit:
—Perinatal death ~ SMS group 91%; Control group
—Death of a child 86%; aOR 1.10 (95% CI
within 42 d of life 0.35-3.43)
—Intermittent preventive treatment
in pregnancy at least 4 weeks after
first prenatal visit: SMS group
65%; Control group 52%; aOR
1.97 (95% C1 0.98-39.4)
—Gestational age 36 or more at last
antenatal care visit: SMS group
28%; Control group 20%; aOR
1.48 (95% CI 0.89-2.45)
—Antepartum referral: SMS group
10%; Control group 5%; aOR 1.66
(95% CI 0.68-4.06)
—Stillbirth: SMS group 17 per 1000
births; Control group 26 per 1000
births; aOR 0.65 (95% CI
0.34-1.24)
—Perinatal mortality: SMS group 19
per 1000 births; Control group 36
per 1000 births; aOR 0.50 (95%
C10.27-0.93)
—Death of child <42 d after birth:
SMS group 14 per 1000 births;
Control group 15 per 1000 births;
aOR 0.79 (95% CI1 0.36-1.74)
Oyeyemi Case—control Pregnant Giving Primary outcome:  Facility utilisation: Moderate Communication
and Wynn  study women mobile Facility utilisation Cases 43.4%; Controls 36.6; OR Platform
(2014), General Cases=1429 phones to rate 1.32 (95% CI11.15-1.53 — One-— or two—
Nigeria Population ~ Controls=1801 pregnant Secondary Number of illness cases: way interpersonal
[40] women to outcome: Cases 1.6%; Controls 1.6%; OR communication
increase Frequency of 1.00 (95% CI 0.58-1.74) (Voice)
primary occurrence of 5
health facility MJ°T causes of
y
utilisation maternal deths
(severe bleeding,
(casgs) VSO hypertensive
mobile disorder of
phones pregnancy with
(controls) fits, infection,
obstructed
labour, unsafe
abortion)
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Table 1. Continued

CLASSIFICATION OF
INTERVENTIONS

OveraLL
RISK OF BIAS
GRADING

STUDY DESIGN Stupy poPULATION Qurcomes Resuirs

AND SETTING

Stupy anp
COUNTRY

InvervenTion/

Exposure

Seidenberg Before and  All infants who Notification — Primary outcomes: — Turnaround (days) at relevant health Moderate Test result
etal. after study ~ came for of blood —Mean facility: turnaround
(2012), General antenatal care  results of turnaround time  Before program: mean 44.2 +28.0 — To facility
Zambia population  Before infant (time from sample  After program: mean 26.7+31.8
[41] program=1009 diagnosis of ~ collection to Difference in mean days: —17.5
Alfter HIV infection delivery of test (950, 1 14.1 10 -20.9)
program=406  through SMS result to either the 1oy g (days) to a caregiver:
vs postal rel'evant Before program: mean 68.8+38.8
notification Eomt—of—;gre After program: 35.0+31.2
ealth facility or a ) :
caregiver of the Difference in mean: —=33.8 (95% CI
tested infant) —28.7 10 =38.9)
_Result error rate  Per cent discordance:
(per cent Number of samples agreed by
discordance paper and SMS=336
between the Number of discrepancies=2
results recorded  Error rate 0.5%
on paper and the
corresponding
results sent by
SMS)
Sellen et al. RCT Pregnant Pregnant Primary outcome:  BF initiated within 1 h: Low Peer or group
(2013), Hospital women from women were Exclusive BF at 3 CPS 73.0%, PSG 70.2%, SOC support
Kenya, late pregnancy randomised  months 67.2%, P=0.519; OR for CPS vs (socially—
[42]* —3" trimester  to 3 groups SOC 1.32 (95% C1 0.82-2.12) mediated)
(32-36 weeks) A. Onset of lactation >3days: — Continuous peer
to 3 months Continuous CPS 10.3%, PSG 8.9%, SOC support (Cell
postpartum cell phone 11.2%, P=0.764; OR for CPS vs phone)
n=530 based peer SOC 1.09 (95% CI 0.55-2.19)
CPS=223 support Exclusive BF at 3 months:
PSG=267 (CPS) CPS vs SOC: 90.9%vs 78.2%
SOC=263 B. Monthly (Chi-square 9.8201, P=0.0017)
peer support CPS vs PSG: 90.9% vs 82.8%
group (PSG) (P=0.032)
C. Standard OR for CPS vs SOC 2.77 (95% CI
of care (SOC) 1.44-5.32)
Sharmaet RCT Preschool Oral health  Primary outcomes: Mean KAP scores for knowledge: High Health
al. (2011), children and education via Mothers’ Pre—intervention: SMS group Information
India [43] their mothers ~ SMS vs knowledge, 8.2+1.2; pamphlet group 7.8+1.5 Delivery
Total N=143 pamphlet attitude, and Post—intervention: SMS group — Health
Intervention practice of childs 9.4+0.8; pamphlet group 8.8+1.1 ‘education’/
group=71 oral health; Differences between groups: —0.43 promotion (SMS)
Control Visible Plaque (95% C1-0.33t0 0.51)
group=72 Index (VPI) Mean KAP scores for attitude:
Pre—intervention: SMS group
8.8+ 1.3; pamphlet group 7.8+1.8
Post—intervention: SMS group
9.4+0.7; pamphlet group 8.8+1.3
Differences between groups: —0.37
(95% C1-0.61 to —0.13)
Mean KAP scores for practices:
Pre—intervention: SMS group
11.3+1.8; pamphlet group
11.1+1.8
Post—intervention: SMS group
12.1+1.3; pamphlet group
11517
Differences between groups: —0.44
(95% C1-0.77 t0 =0.12)
Mean KAP scores for VPI:
Pre—intervention: SMS group
45.0+21.2; pamphlet group
45.4+20.5
Post—intervention: SMS group
33.5£17.0; pamphlet group
35.6+16.2
Differences between groups: 1.81
(95% CI—1.39 to 5.01)
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STUDY DESIGN  STUDY POPULATION Qutcomes

AND SETTING

Stuy anp
COUNTRY

InevenTion/

Exposure

CLASSIFICATION OF
INTERVENTIONS

OveraLL
RISK OF BIAS
GRADING

Resuirs

Simonyan  Quasi— 0-72 months  Diagnosis, Primary outcome:  Healthcare utilisation: High Data collection
etal. experimental old with no collection Healthcare Mobile phone group 93.4%; (health
(2013), study, diagnosed and transfer  utilisation control group 31.5%; OR 2.2 monitoring or
Mali [44]  General chronic of health care Secondary (95% CI 1.3-3.9) case finding by
population  diseases data using outcomes: Total number of disease episodes: Community
Total N=188 mobile Child morbidity =~ Mobile phone group 236; Control Health Workers)
Intervention phone viaa  indicated by group 168
group=99 JAVA applet  number of Episodes for specific disease are
Control toacentral  episodes of cold, given in the paper. These were not
group=_89 server vs cough, diarrhoea, statistically significantly different

fever, infection,
pain, teething,
vomiting,
wounds, and
others

usual care

from the two groups.

ASR — adjusted standardized residuals, CPS — continuous cell phone based peer support, DS — Down Syndrome, EBF — effective breastfeeding, ICC —
interclass correlation coefficient, IYCF — infant and young child feeding, NICU — Neonatal Intensive Care Unit, OR — odds ratio, aOR — adjusted odds
ratio, PSG — peer support group, RCT — randomized controlled trial, RR — relative risk, SD — standard deviation, SES — socio—economic status, SMS —

short message service, SOC — standard of care

* Only abstract available.

dence of childhood diseases between those whose health
care data and diagnosis were recorded and transferred us-
ing mobile phone compared to children whose data were
not recorded using mobile phone (Table 1).

Effects on infant feeding

Flax et al. [30], Jiang et al. [33], and Sellen et al. [42], com-
pared the effect of SMS/cell phone vs no SMS (routine pre-
natal care) on breastfeeding in Nigeria, China and Kenya,
respectively. The results of each trial showed that the rate of
exclusive breastfeeding (EBF) for three or four months was
higher in the SMS/cell phone group than in the non—-SMS/
cell phone group (Table 1). We undertook meta—analyses of
the effect of SMS/cell phone vs routine prenatal care on the
initiation of breastfeeding within one hour after birth [30,42],

giving colostrum or breast milk within three days after birth
[30,42], and EBF at three/four months [30,33,42], and at six
months [30,33]. The pooled estimates showed that the rates
of initiating breastfeeding within one hour after birth (OR
2.01,95% CI 1.27-2.75, 1*=80.9%, Figure 3) were higher
in the groups given a SMS/cell phone prenatal intervention
than in groups not given the SMS/cell phone intervention.
The evidence for giving colostrum or breast milk within
three days after birth was not strong (OR 1.90, 95% CI 0.86—
2.94, 1’=77.0%, Figure 4). The rates of EBF for three/four
months (OR 1.88,95% CI 1.26-2.50, I*=52.8%, Figure 5)
and EBF for six months (OR 2.58, 95% CI 1.44-3.71,
’=0.0%, Figure 6) were also higher in the groups given a
SMS/cell phone prenatal intervention than in groups not
given the SMS/cell phone intervention.

STUDY COUNTRY SAMPLE SIZE OR (95% CI) % WEIGHT
Flax etal (2014)  Nigeria 390 T = o e Figure 3. Meta—analysis of
the effect of SMS/cell phone
Sellen et al (2013)  Kenya 329 —_— 1.32(0.82,212) 4578 intervention vs routine
prenatal care on initiation of
Overall (I-squared = 80.9%, p = 0.022) O 201(1.27,275)  100.00 breastfeeding within one

hour after birth based on
two RCT undertaken in
Nigeria and Kenya: OR

represents the odds ratio of
effect.
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STUDY COUNTRY  SAMPLE SIZE OR (85% CI) % WEIGHT
Flaxetal (2014)  Nigeria 390 260 (1.40,5.00)  53.87
Sellen etal (2013)  Kenya 334 e 108 (0.56,2.19)  46.13
Figure 4. Meta—analysis of the effect
Overall (l-squared = 77.0%, p = 0.037) <> 1.80 (0.86,2.04)  100.00 of SMS/cell phone intervention vs
routine prenatal care on onset of
lactation within three days after birth
based on two RCT undertaken in
T 1 T T T T Nigeria and Kenya: OR represents
1. 2 3 4 5 .
the odds ratio of effect.
STUDY COUNTRY  SAMPLE SIZE OR (95% CI) % WEIGHT
Flax et al (2014) Nigeria 390 —_— 1.80 (1.10,3.00)  30.64
Jiang et al (2014) China 551 e 1.40(0.98,2.00)  43.28
Figure 5. Meta—analysis of the effect
Sellenetal (2013)  Kenya 332 = 277(144,532) 2608 of SMS/cell phone intervention vs
routine prenatal care on exclusive
Overall (l-squared = 52.8%, p = 0.120) <> 1.88(1.26.2.50)  100.00 .
breastfeeding for three or four

months based on three RCT
undertaken in Nigeria, China, and

Effect on health care utilisation and quality
of care

In a follow—up study of a RCT in Bangladesh, Labrique et
al. assessed the level of use of mobile phones by pregnant
women in reporting obstetric emergencies [35]. 55% of
pregnant women reported having used the mobile phones
to obtain medical advice, call a health care provider, ar-
range for transportation or ask for financial support.

A Chinese RCT evaluated the effects of SMS-based ap-
pointment reminders for parents with children 0—18—years
diagnosed with cataract and attending the paediatric clinic
of a specialist eye hospital [36]. Attendance at follow—up
clinics was higher in the group receiving SMS reminders
than in those with standard appointments (91% vs 62%).
This was associated with more surgeries, laser treatment for
capsular opacification, prescription of new glasses and
treatment for ocular hypertension in the intervention
group, compared with those not receiving these reminders
(Table 1). No subgroup analysis was reported for the un-
der 5s.

Among pregnant Tanzanian (Zanzibar) women [37-39],
those given mobile phones in order to receive SMS infor-
mation about antenatal care were more likely to attend four

Kenya: OR represents the odds ratio
of effect.

or more antenatal care clinics (OR 2.39, 95% CI 1.03—
5.55) and have skilled attendance at delivery (OR 5.73,
95% CI 1.51-21.81) than those who received routine pre-
natal care. No strong evidence of differences regarding tet-
anus vaccination, intermittent preventive treatment during
pregnancy and antepartum referral were found (Table 1).

Healthcare utilisation was higher in pregnant Nigerian
women from health facilities receiving mobile phones com-
pared to women from health facilities without mobile
phones (OR 1.32,95% CI 1.15-1.53) [39].

Finally, Simonyan et al. found that health care utilisation
was higher in Malian children whose health care data and
diagnosis were collected and transferred using mobile
phones compared with children whose data were collected
and transferred using standard methods (OR 2.20, 95% CI
1.3-3.9) [44].

Ongoing studies

Seven ongoing studies assessing the influence of mHealth
interventions on maternal and child health outcomes in
LMIC were identified in the course of the review. Three of
these are being undertaken in Kenya, one each in Camer-
oon, Ethiopia, India and Mozambique. Six studies involve
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STUDY COUNTRY  SAMPLE SIZE OR (85% CI) % WEIGHT
Flax et al (2014) Nigeria 380 —_—— 2.40 (1.40, 4.00) 41.53
Jiang etal (2014)  China 549 ——=——————— 2.70(1.50, 4.90) 58.47
Figure 6. Meta—analysis of the effect
Overall (I-squared = 0.0%, p = 0.763) <> 2.58 (1.44,3.71) 100.00 of SMS/cell phone intervention vs

routine prenatal care on exclusive
breastfeeding for six months based
on three RCT undertaken in Nigeria

pregnant women and one involves children as participants.
The mHealth interventions in all studies involve SMS or
voice calls via mobile phones. (see Table s5 in Online Sup-
plementary Document)

DISCUSSION

The current evidence base contains many studies describ-
ing the use of mHealth for supporting MNCH in LMIC but
comparatively few have robustly evaluated the impacts of
these interventions on health outcomes in these groups.

The majority of included studies took place in Sub—Saha-
ran Africa and East Asia, while a few were undertaken in
South Asia and the Middle East. Most studies were at mod-
erate risk of bias. Although heterogeneity between studies
precluded the calculation of a pooled estimate, mHealth
interventions did not improve indicators of maternal, new-
born, and child morbidity and mortality, except in one
study from Tanzania that reported a decreased risk of peri-
natal death with use of SMS for prenatal support during
pregnancy. However, a meta—analyses of three studies
judged to be sufficiently homogenous showed that deliver-
ing prenatal breastfeeding interventions using SMS/cell
phone (vs routine prenatal care) improved rates of initia-
tion of BF within one hour after birth and increased the
likelihood of EBF for up to six months, although there was
no strong evidence regarding the giving of colostrum or
breast milk within three days after birth.

mHealth technologies are increasingly being used to enhance
health care utilisation, improve the quality of pre— and post—
pregnancy care, and as a means of collecting pregnancy and
child health data. Some studies showed that mHealth inter-
ventions, particularly those delivered using SMS, were asso-
ciated with increased utilisation of health care, including
uptake of recommended prenatal and postnatal care consul-
tation, skilled birth attendance, and vaccination.

Most authors did not fully explain the basis of their interven-
tion, in terms of its components or the mechanisms through

T and China: OR represents the odds
ratio of effect.

which it would deliver the intended outcomes, and overall
the studies lacked a common taxonomy for describing the
type and purpose of the intervention. For example, the term
‘support’ was sometimes identified with health information
delivery whereas elsewhere with a more psychosocial inter-
vention. To aid interpretation and comparison we developed
a framework for classifying the interventions according to
their purpose, as previously described (see Figure 2). Based
on our interpretation, the most common use of mHealth was
for health information delivery, such as nutritional advice [30,
32,33,34,37-39,43]. This was followed by reminders, chief-
ly for clinic attendance [34,36,37—39]. The other observed
categories were mHealth as a communication platform, main-
ly to access support from care providers [35,40]; as a data
collection platform, to enable birth registration or reporting of
health indicators [31,44]; for accelerating test result turn-
around times through by—passing the need for physical trans-
portation [28,41]; part of peer—support [30,42]; and as a
means by which to deliver psychological (therapeutic) inter-
ventions [29].

This systematic review draws on a comprehensive, inclu-
sive and highly sensitive literature search strategy, analyses
both health and health care utilization indicators; includes
all legitimate mHealth technologies, covers the full spec-
trum of maternal and infant health and was not restricted
by language. It has successfully captured the body of quan-
titative comparative studies on mHealth for MNCH through
analysing a very large initial corpus of studies, and not sim-
ply those specified by the World Bank list of LMIC which,
our pilot searches revealed, would have excluded key trials
that we were aware of.

Comparable reviews have lacked such a robust search strat-
egy [18], or have focused on the operational functions of
mobile technologies rather than their outcomes [19,46]. In
addition to those described in our introduction, new reviews
arising after the publication of our protocol have similar lim-
itations: Aranda—Jan and colleagues reviewed a range of
mHealth studies carried out in Africa using only two data-
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bases [47], while Hall et al.5 review assessing ‘what interven-
tions work’ for a range of conditions, was limited to two da-
tabases and grey literature [48]. As already noted, although
Free et al.’s review covered a broad range of mHealth inter-
ventions, the majority of the trials revealed were from high
income countries [20,21], whilst a systematic review on
mHealth for LMIC, mentioned in Philbrick’s broader scop-
ing review, is not available for comparison [17].

As with many systematic reviews in the field of eHealth,
this analysis is limited by the difficulty of interpreting and
synthesizing complex intervention studies and the variable
description of interventions across studies. Although
Labrique et al. developed a taxonomy for categorising dif-
ferent types of eHealth interventions [22], which we con-
sidered at the protocol stage, it did not fit our specific re-
quirement to describe the interventions in terms of their
purposes, for which the framework in Figure 2 was devel-
oped. Further work is needed to refine and test this with a
larger body of interventions and to establish how best to
integrate it with the various other published frameworks
that exist. Due to the heterogeneity of the interventions and
study outcomes we were unable to undertake meta—analy-
ses, except in the case of the studies on infant feeding in-
terventions, although this should be interpreted with cau-
tion due to the small number of studies analysed.

Our inclusion of studies from Taiwan is debatable, given
its relatively high GDP but official status as part of China,
which, although classified as ‘upper middle’ since 2012, is
still a developing country. This, and our need to drop coun-
try restrictions from the search strategy due to labeling ef-
fects (eg, Zanzibar vs Tanzania), indicates taxonomic and
socio—political challenges for systematic reviews of global
research that warrant further methodological study.

Overall, the quality of studies included in the review was
moderate, highlighting the importance of improving the
methodological rigor of future research. For randomised
trials, there is need for allocation concealment and ade-
quate blinding of outcomes, while the quality of observa-
tional studies will be improved through prospective—de-
signs and adjustment for confounding variables.

Departure from protocol

World Bank Country Classification [25] was used instead
of United Nations Human Development Index, due to our

focus on income level rather than other aspects of develop-
ment. The outcomes remain unchanged.

CONCLUSIONS

There is a growing body of research indicating the poten-
tial of mHealth interventions for improving MNCH in
LMIC, but overall the available evidence is weak and the
results, in most cases, are too inconsistent to enable robust
conclusions to be drawn about impacts on patient health
outcomes. However supportive evidence exists with re-
spect to the use of SMS/cell phones for improving infant
feeding. Further research, using rigorous methodologies,
is needed to better establish the effectiveness of mHealth
interventions in MNCH initiatives in LMIC. In particular,
trials with quantifiable economic, clinical and long—term
patient—centred health outcomes are warranted. A number
of in—progress trials are set to supplement this literature,
while new research investments hold great promise for the
development and evaluation of mHealth innovations for
MNCH and other health priorities [49]. As low—cost smart-
phones begin to penetrate in these regions, a new genera-
tion of mobile Apps is now emerging, which will also re-
quire evidence—based methods to establish their safety,
efficacy and societal impacts [15,50]. Innovative methods
of integrating real-time evaluation into these deployments
will also be essential if the potential evidence to be gained
from them is to be effectively captured.

Our experience of engaging with this literature during the
review also supports the common assertion that mHealth
research projects are typically under—theorised, poorly
specified and vaguely described. This creates challenges for
effective evidence synthesis, risks unintended consequenc-
es that cannot be explained, makes replication and scaling
difficult and hinders the effective translation of research to
practice. We recommend that mHealth researchers, spon-
sors, and publishers prioritise the transparent reporting of
interventions in terms of their aims, contexts, modes of de-
livery and presumed mechanisms of impact. Although an-
ecdotal evidence of the benefits of mHealth for MNCH in
LMIC is compelling, without this level of specification it
will be difficult to develop robust evidence—based recom-
mendations for policymakers and planners wishing to
make informed choices about mHealth investments in
these regions.
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Background In Uttar Pradesh (UP), India, a new initiative to intro-
duce zinc and reinvigorate ORS for diarrhea treatment in the public
and private sectors was rolled out in selected districts. We conducted
an external evaluation of the program that included assessing the
knowledge and practices of private sector providers 6 months after
the initial program rollout.

Methods We conducted interviews and direct observations among a
randomly selected group of formal and informal private sector pro-
viders in 12 districts of UP. We calculated summary statistics for re-
ported provider characteristics, diarrhea treatment knowledge and
preferred treatments, as well as the treatments advised during con-
sultation with a child with diarrhea.

Results We interviewed 232 providers, of whom 67% reported re-
ceiving a diarrhea treatment training/drug detailing visit. In the inter-
view, 14% of providers reported prescribing zinc to all children with
diarrhea and 36% reported prescribing zinc to more than half of di-
arrhea cases. During direct observation, ORS and zinc were pre-
scribed by 77.3% and 29.9% of providers, respectively. Treatments
other than zinc and ORS were also commonly prescribed, including
antibiotics (61.9%) and antidiarrheals (17.5%).

Conclusion Adequate treatment of childhood diarrhea with zinc and
ORS remains a challenge among private sector providers in rural UP,
India. Additional training and knowledge transfer activities are need-
ed to curb the overprescription of antibiotics and antidiarrheals and
to increase the confidence of private providers in advising zinc and
ORS. In addition, policymakers and program implementers must en-
sure collaborative efforts to target and meaningfully engage informal
private providers who play a major role in childhood diarrhea treat-
ment in hard—to—reach areas.

Diarrhea is a leading cause of morbidity and mortality among children less
than 5 years of age in low— and middle—income countries [1]. Most diar-
rheal deaths can be prevented by the simple and effective treatment regi-
men currently recommended by the World Health Organization, which
includes Oral Rehydration Salts (ORS) to prevent and treat dehydration,
zinc supplementation for 10-14 days, and continued feeding [2]. The
availability of ORS has been widespread in India since the 1980s, and yet
it is only used to treat one quarter of diarrheal episodes [3]. Similarly, de-
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spite the endorsement of zinc by the Indian Academy of
Pediatrics (IAP) in 2004 and 2006 and adoption by the In-
dian government [4,5], it was not widely available in the
public or private sectors in UP prior to implementation of
the Diarrhea Alleviation through Zinc and ORS Therapy
(DAZT) program in 2011.

In UP, caregivers of children with diarrhea more common-
ly seek care from private as opposed to public sector pro-
viders [6]. The private sector is comprised of providers
with formal medical degrees and those practicing in the in-
formal sector, many of whom do not have a license to prac-
tice and thus are not recognized by government. Evalua-
tions of private sector providers in India have found that
even informal providers are capable of delivering services
of relatively high quality for basic medical care if knowl-
edge and competency are high [7]. However, a recent pro-
vider assessment using surveys and patient vignettes in Bi-
har, India found a considerable gap between knowledge
and practice with regard to the treatment of pediatric diar-
rhea [8]. Compared to ORS, zinc is a relatively new addi-
tion to the advised childhood diarrhea treatment protocol,
and there is a dearth of available evidence on the accept-
ability of zinc among practitioners in rural areas, many of
whom are removed from formal training resources and the
influences of pediatric associations promoting national
guidelines. In rural India, where up to 80% of children are
brought to the private sector for care [9] and informal pro-
viders may outnumber qualified physicians 10 to 1, it is
difficult to access high quality and consistent care without
addressing the importance of the private sector in scaling—
up adequate diarrhea treatment [7].

We present the results of a private sector provider assess-
ment conducted in Uttar Pradesh after the rollout of the
DAZT program, which aimed to improve diarrhea treat-
ment for children under 5 years of age. The aim of this as-
sessment was to characterize the childhood diarrhea treat-
ment knowledge and practices of both formal and informal
private sector providers approximately one year after proj-
ect roll-out.

METHODS

DAZT program description

DAZT was a 4—year project (2011 — 2014) supported by
the Bill and Melinda Gates Foundation, which aimed to
enhance the uptake of zinc and ORS in rural UP, India. The
DAZT project aimed to increase the coverage of ORS and
zinc for treatment of diarrhea among children <5 years of
age in 12 selected districts. The Johns Hopkins School of
Public Health (JHSPH), in collaboration with the Society
for Applied Studies, conducted an independent evaluation

of the project activities in both the public and private sec-

tors.

The overall goal of the private sector activities, which were
led by FHI360, was to increase ORS and zinc prescribing
by both formal and informal private sector providers. For-
mal providers included those who had completed govern-
ment-recognized medical degrees (MD/MBBS). Informal
providers included those with no medical training or cer-
tificates in traditional Ayush (Ayurveda, Yoga & Naturopa-
thy, Unani, Siddha and Homeopathy) medicine. To target
both groups, FHI360 used a two prong “push — pull” strat-
egy. The “push” focused on changing diarrhea prescription
practices among key opinion leaders through routine drug
detailing for informal sector providers and formal training
sessions for practicing physicians. To execute the “pull”
component of the strategy, FHI360 recruited and trained
staff from non—governmental organizations (NGOs) and
private pharmaceutical companies in adequate childhood
diarrhea treatment with ORS and zinc. The trained staff
visited the practices of rural informal private sector provid-
ers to promote and sell ORS and zinc. By providing face—
to—face meetings that included a short information video
and information materials, FHI360 created demand for ap-
propriate diarrhea treatment.

DAZT evaluation

The external evaluation of the DAZT program aimed to as-
sess the coverage, quality and cost—effectiveness of imple-
mentation efforts through population—based household
surveys and provider assessments. Additional details of the
program and the results of the household coverage surveys
have been published previously [10]. The provider assess-
ment was timed to provide critical information on provid-
er knowledge and behavior early enough to inform and
enable programmatic adjustments.

Sample size

We generated a probability proportional to size (PPS) ran-
dom sample of 29 tehsils (~50% of all tehsils) across the
12 districts in UP. By PPS sampling, the proportion of teh-
sils sampled from each district was equal to the proportion
of the private provider population operating in that district
relative to the total informal provider population across the
12 districts. Using a sampling frame of providers identified
by FHI360 during implementation of the “push — pull”
strategy, we randomly selected 8 private providers per teh-
sil to achieve the required sample size of 232. The sample
size requirement was calculated assuming zinc prescribing
of 20% at the time of the survey and accounting for 10%
margin of error, a design effect of 1.365 (personal commu-
nication, S. Taneja) and 15% refusal. Formal and informal
providers were sampled as one unit.
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Data collection

We conducted the provider assessment from June —July,
2012, one year after roll-out of the program in June 2011.
The survey instruments were developed based on previous
surveys conducted by the investigators in similar popula-
tions. The survey was carried out by Mindfield Research,
an experienced research firm based in New Delhi. The team
was comprised of interviewers with previous interview ex-
perience who were fluent in both English and Hindi and
comfortable interviewing providers. We conducted train-
ing of the survey team in New Delhi over the course of 3
days. Training included a thorough review of the survey
protocol and survey tools, as well as pilot testing of the in-
terview and observation forms using mock interviews and
mock observations.

The trained survey teams visited the selected tehsils (ad-
ministrative regions denoting sub—districts) according to a
preset schedule. Interviewers identified the location of se-
lected providers’ shops/clinics and visited multiple times
on the given day in an effort to find the provider. In the
case where a provider was not located, the interviewer
asked at least 3 other providers and/or community leaders
about the whereabouts of the specified provider. If the in-
terviewer was unable to locate the provider by the end of
the day, the identified provider was dropped and replaced
by the next randomly selected provider on the list who was
from the same tehsil but not the same village; this method-
ology was employed to avoid biasing the sample towards
easily accessible providers at the village—level.

Interviewers informed selected providers that the purpose
of the visit was to observe the provider treating a child with
diarrhea and to subsequently interview the provider about
the diarrhea treatment practices typically provided. Inter-
viewers obtained informed written consent and then wait-
ed for a caregiver of a child 2-59 months of age to seek care
for diarrhea. Standard practice was to conduct the obser-
vation before the interview so questions asked during the
interview would not bias the treatment provided during
the observation. Prior to the observation, the interviewer
also obtained verbal consent from the caregiver of the sick
child. The interviewer remained a silent observer during
the provider’s interaction with the caregiver and child and
used a standardized form to log questions on the history of
the episode and treatments recommended and/or treatment
referrals. The observation lasted approximately 30 minutes.

The interview portion of the assessment lasted approxi-
mately one hour and included short vignettes describing
children with a range of diarrheal episode symptoms in-
dicative of varying degrees of severity and comorbidities.
For each vignette, the provider was asked whether he
would refer or treat the child and, if he would treat, he was
asked to describe the advised treatment regimen in detail.

The survey form was designed to collect categorical re-
sponses, including the option of “other,” in which case the
interview recorded the exact detailed response given by the
provider. The interview also consisted of questions on di-
arrhea treatment knowledge and practices and access to
routinely available ORS and zinc supplies. To ensure con-
fidentiality, all interviews and observed treatment exercises
took place in private locations in the presence of survey
team member(s) and the provider alone.

After each day of fieldwork, the survey forms were double
checked by the supervisor and incomplete entries or logi-
cal errors were corrected by contacting the provider imme-
diately. This process ensured that all final forms were com-
plete and free of logical errors prior to photocopying and
data entry. The completed surveys were photocopied, with
one copy sent via a secure courier to the data entry team at
the Society for Applied Studies in New Delhi and one copy
remaining with the survey team in the field. If inconsisten-
cies were identified during the data entry process, the sur-
vey team attempted to clarify the issue by revisiting the
provider if possible.

We received ethical approval from the Johns Hopkins Uni-
versity Bloomberg School of Public Health Institutional Re-
view Board (IRB) and the Society for Applied Studies Eth-
ics Review Committee. All providers signed a full informed
consent document. All caregivers of observed children gave
verbal consent.

Statistical methods

We included private sector providers from both the formal
and informal sectors, representing the breadth of the pri-
vate sector DAZT program in UP. The survey was not de-
signed to detect differences between informal and formal
sector providers. However, we conducted t tests and x? tests
to determine if there were differences in the sociodemo-
graphic characteristics of the two groups. We also com-
pared exposure to drug seller informational visits about
diarrhea and recall of having seen a video on diarrhea treat-
ment and/or posters promoting zinc and ORS in the last 6
months.

Although interviews were conducted for all participating
providers, observations were not available for those who
were not visited by a child with diarrhea on the day of the
assessment. To assess the generalizability of providers who
completed both observations and interviews to those who
only completed interviews, we conducted t tests and x?
tests of basic sociodemographic characteristics and pro-
gram exposure and found no differences (data not shown).
We therefore combined both sets of providers for all sub-
sequent analyses on interview data. We generated summa-
ry statistics for providers’ responses to the clinical vignettes
during the interview and adherence to the current WHO
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and IAP guidelines for childhood diarrhea treatment dur-
ing the observed consultation [2,5]. All statistical analyses
were conducted using Stata 12.0 software [11].

RESULTS

Of the 295 private sector providers included in the sample,
232 (78.6%) agreed to participate in the assessment. Of
these, 97 were included in both the interview and the ob-
servation and 135 provided information in the interview
alone (Figure 1). In Table 1, we present an overview of
the demographics and training of the providers included
in our assessment stratified by the informal and formal sec-
tor. We also present an overview of the demographics and
training of the providers included in our assessment strat-
ified by informal vs formal sector. Among all interviewed
providers, 30.6% had a formal medical degree (including
MBBS/MD, pharmacy, and nursing) and 69.4% were prac-
ticing as part of the informal sector with either Ayurvedic/
homeopathic training (21.1%) or no recognized degree or
training program (48.3%).

Ninety—five percent of providers reported prescribing
drugs/medications but only 89% reported providing diag-
nosis or patient consultation; the remaining 11% only sold
drugs/medications. In the previous 6 months, 155 provid-
ers (67%) reported they had been visited by someone who
provided training/information about diarrhea treatment. In
addition, 84% of private providers reported seeing posters
advertising zinc for diarrhea treatment. There were no dif-
ferences between formal and informal sector providers with
regard to having been visited by a drug seller or having seen
a video about diarrhea treatment in the last 6 months, nor

were there any difference between the two groups in the
proportion who had seen a billboard advertising zinc and
ORS. Because the survey was not designed to compare pro-
vider types and given there were no differences in these
programmatic indicators, we did not stratify by formal/in-
formal in subsequent analyses.

In Table 2, we summarize provider responses on the diar-
rhea treatments typically recommended during five case vi-
gnettes. For simple acute diarrhea (5 loose, watery stools/d
for 3 days), providers reported recommending ORS (68.1%)
and antibiotics (65.9%) most often. However, the propor-
tion reportedly prescribing ORS decreased for the remaining
four scenarios, each of which represented more severe diar-
rhea. For simple acute diarrhea, 35.8% of providers report-
ed prescribing zinc. In all five scenarios, providers reported
advising antibiotics more frequently than zinc. As the sever-
ity of the case vignette increased with either signs of dehy-
dration, duration of illness, or accompanying signs and
symptoms, providers more frequently reported referral in
lieu of any type of treatment, including life—saving ORS.

When providers were asked specifically about willingness
and frequency of prescribing zinc and ORS, a small per-
centage reported prescribing zinc to all patients (14%), and
an additional 36% reported prescribing zinc to at least 50%
of cases [data not shown]. When asked what circumstance
would lead a provider to NOT recommend zinc, the most
common responses were not fully understanding zinc treat-
ment (57.9%) and not having zinc in stock (30.8%). Pro-
viders were asked to recall the duration of zinc treatment;
15.6% reported duration of at least 10 days, in adherence
to the current WHO guidelines [2]. Eighty—six percent of
private providers reported routinely recommending ORS

‘ 470 Providers sought

v

295 Providers

completed both
Interview and
observation

observation

£ —other/no reason specified

identified
I
v
) 63 NOT interviewed
232 Providers 50— unavailable on day of interview
: 6 —refused
included 5 —medical store
2 —left practice®
v l
97 Providers

¥

175 Providers NOT identified

139 — does not exist™

28 — villages does not exist or village in incorrect tehsil*
8 —left practice®

135 Interviewed, but unableto complete

4 —did not see patients, only dispenses drugs
125 — with no diarrhea patients during day of cbservation

Figure 1. Study sample. Asterisk indicates that the information collected from village administra-

tive heads, other providers, and local shops.
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Table 1. Comparison of the characteristics of informal and formal providers

CHARACTERISTICS InrormaL proviDers,  FormaL PROVIDERS,  P—vaLuE
N=161 (%) N= 71 (%)
Proportion male 161 (100.0) 71 (100.0) -
Mean age in years (SD) 43.6 (12.2) 389 (11.4) 0.006
Mean years of education (range) 13.1 (3.0) 156 (1.4) <0.001
Proportion who sell drugs/ medicines 150 (93.2) 71 (100.0) 0.024
Proportion who consult and provide a diagnosis for patients 146 (90.7) 60 (84.5) 0.169
Mean years working as a private provider 14.5 (10.6) 11.7 (10.4) 0.059
Mean number of days worked in the last week (SD) 6.4 (1.4) 6.5 (1.1) 0.597
Proportion who recalled an informational visit in past 6 months by any source who spoke about 111 (68.9) 44 (62.0) 0.299
pediatric diarrhea treatment
Proportion who recalled seeing a video about diarrhea treatment in last 6 months 56 (34.8) 21 (29.6) 0.438
Proportion who have seen posters advertising the use of zinc for the treatment of diarrheainlast 6 136 (84.5) 58 (81.7) 0.598

months

SD — standard deviation

Tahle 2. Treatment practices reported by private providers in interview (n=232)

Ony REFER
(noT TREAT)

DESCRIPTION OF A CHILD BROUGHT TO YOU WITH: Treatments TvpicaLy PRescrige (No, %)*

Sugar — salt Increased

ORS solution fluids

Zinc Antibiotics Antidiarrheals v

5 loose/watery stools per day for 3 days 158 (68.1) 14 (6.0) 16 (6.9) 83 (35.8) 153(65.9) 50(21.6) 1(0.4) 43 (18.5)
with no signs of dehydration

5 loose/watery stools per day for 3 days 107 (46.1) 7 (3.0) 9 (3.9 64 (27.6) 103 (44.4) 24 (10.3) 54 (23.3) 106 (45.7)
with sunken eyes and lethargic

4 loose/watery stools per day for 15 days 97 (41.8) 9 (3.9) 7 (3.0) 61 (26.3) 82 (35.3) 25 (10.8) 17 (7.3) 122 (52.6)
The presence of blood in the stools 98 (42.2) 5(2.2) 10 (4.3) 59 (25.4) 130(56.0) 40(17.2) 11 (4.7) 91(39.2)
Fever, fast breathing, and 3 loose, watery 79 (34.1) 5 (2.2) 11 4.7) 49 (21.1) 93 (40.1) 21 (9.1 5(2.2) 128 (55.2)

stools per day for 3 days

ORS — Oral rehydration salts
*Multiple responses accepted.

as part of their practice; yet 42.7% of those could not cor- 56.7% of cases with an additional 20.6% instructed to pur-

rectly describe how to prepare ORS. Zinc and ORS were chase ORS elsewhere. Of the providers who recommended
in—stock (ie, providers able to show the stocked products) ORS, 50% gave correct preparation instructions. Providers
for 38% and 69% of providers at the time of the interview, commonly prescribed treatments other than zinc and ORS,
including antibiotics (61.9%) and antidiarrheals (17.5%).

Twenty—six providers (26.8%) were in compliance with

respectively.

A direct observation of the provider treating a child 2-59

months of age with diarrhea was conducted for 97 (42%) current WHO/IAP guidelines and either sold or prescribed

both zinc and ORS. Only 2 providers sold or prescribed
zinc without ORS.

private providers (Table 3). Of the children treated during
the observation session, 71% were male children and the
median age was 24 months. Among the 97 providers who
participated in the observations, 98% asked at least one

DISCUSSION

We conducted a provider assessment of 232 providers from

question with regard to the history of the diarrheal episode.

Zinc was sold in 16.5% of cases and caregivers were rec-

ommended to go elsewhere for zinc in an additional 13.4% both the formal and informal private sectors in UE, India.

of cases. Among the 28 providers who recommended zinc, Private providers are the mostly widely sought sources of
50% gave no reason as to why zinc would benefit the child careseeking for pediatric diarrhea in UP; yet there is a
and only three administered the first dose during the treat- ~ dearth of information on private, especially informal, pro-

ment session. Providers prescribing zinc gave variable in- viders and thus it is critical to understand their knowledge
structions on the duration of zinc treatment; 50% recom- and willingness to provide appropriate diarrhea treatment,
mended zinc for 10-14 days; 18% for 7 days, and 32%

either recommended zinc for <7 days or did not mention

including zinc and ORS. We carried out this study using
short vignettes and direct observations one—year after roll—

duration of treatment. ORS was sold as a treatment in out of program implementation, by which time a pharma-
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Tahle 3. Treatment behaviors of private providers observed
during the treatment of a child 2—59 months of age with
diarrhea (n=97)

PROVIDER BEHAVIOR No. (%)
Proportion who asked at least 1 question about the 95 (97.9)
diarrhea episode:

Frequency of diarrhea 53(55.8)
Character of stool 62 (65.3)
Duration of diarrhea 76 (80.0)
Blood in stool 10 (10.5)
Vomiting 10(10.5)
Proportion of children given zinc 16 (16.5)
Proportion of caregivers recommended to obtain zinc 13(13.4)
elsewhere

Place from where caregiver told to get zinc:

Chemist 12 (92.3)
Did not specify a particular place to go 1(7.7)
Among providers who advised zinc (gave or referred,

n=28)

At least 1 benefit of zinc told to caregiver* 14 (50)
Reduces duration of diarrhea 1 (3.6)
Reduces frequency of stool 6214
Reduces stool volume 2(7.1D)
Good for diarrhea 8 (28.6)
Zinc acts a tonic after diarrhea 3(10.7)
Proportion who demonstrated administering 1st zinc dose 3 (10.7)
Advised to give zinc for:

2-5 days 3(10.7)
7 days 5(17.9)
10 days 2(7.1)
14 days 12 (42.9)
Did not advise duration 6(21.4)
Proportion who sold ORS during the observation 55 (56.7)
Number of packets sold (n=55):

1 49 (89.1)
2 6 (10.9)
Proportion who advised caregivers to purchase ORS 20 (20.6)
Benefits of ORS as told by providers to caregivers among

those advised ORS (n=71)*

Good for rehydration/prevention of dehydration 36 (50.7)
Good for diarrhea 12 (16.9)
Benefits not told 26(26.8)
Correct method of preparation advised to caregivers 47 (66.2)
Providers who sold or prescribed zinc and ORS 26(26.8)
Number of children given any feeding advice 40 (41.2)
Proportion advised medications other than zinc and ORS 87 (89.7)

ORS - oral rehydration salts
*Multiple responses.

ceutical or NGO representative promoting and selling zinc
and ORS should have visited all providers [12].

It is not surprising that we found providers were more like-
ly to report their intention to prescribe ORS and zinc in the
short vignette portion of the interview than in the observa-
tion portion of the study. This same discrepancy has been
observed in Bihar, India in an evaluation of a similar program
promoting zinc and ORS. Mohanan et al. found poor overall
knowledge of diarrhea treatment among the 340 included

providers, and none were found to treat diarrhea correctly
when tested by an unannounced standard patient [8].

Despite IAP Guidelines that do not recommend antibiotics
for the treatment of acute diarrhea, antibiotics remain the
first line treatment for most private providers [5]. We ob-
served consistently higher rates of antibiotic prescribing
compared to zinc. In previous effectiveness studies, zinc
has been shown to displace the unnecessary overuse of an-
tibiotics [6,12], but this was not observed in our evalua-
tions. The pharmaceutical training provided, as part of the
DAZT program did not address the unnecessary use of an-
tibiotics nor suggest that zinc could and should replace an-
tibiotics for simple acute diarrhea. Pharmaceutical repre-
sentatives may have been promoting other treatments for
diarrhea in addition to zinc and ORS, such as antibiotics
and antidiarrheals. Providers who prescribed zinc typically
did so in addition to antibiotics and ORS. Only two pro-
viders recommended zinc in the absence of ORS, lessening
concerns that NGO and pharmaceutical representatives
might place more attention on zinc than life—saving ORS
during drug detailing visits. Program planners employed
the drug detailing approach to build rapport with provid-
ers before challenging their current practices. The visits
were designed to increase confidence among informal pro-
viders, the majority of whom do not receive routine or for-
mal training. Our results illustrate that the tendency to
overprescribe antibiotics will not be changed quickly, even
with the introduction of zinc. More research is warranted
to determine how to best influence lasting change in pre-
scribing practices; tactics might include group training ses-
sions, incentives, and/or community promotion.

There were several limitations to our study, including the
failure to conduct observations of all providers. It is pos-
sible that the prescribing knowledge and practices of ob-
served providers are not representative of providers for
whom an observation was not possible due to logistical
constraints. We conducted the provider assessment during
the dry season to facilitate the logistics of data collection,
but as a consequence of this timing, diarrhea prevalence
was low in some villages, resulting in less diarrhea care-
seeking. Our data collectors waited at each provider’s prac-
tice for one day but proceeded with the interview alone if
no child eligible for observation sought care during that
time frame. We also recognize that there is no gold stan-
dard method for observing providers in practice. Direct
observation may bias providers to give higher quality
care—a phenomenon known as the Hawthorne effect. As
such, we expect the observation results to represent the
best—case scenario, such that the care given to a child dur-
ing an observed treatment interaction is the highest qual-
ity care the provider is able to give [10]. Lastly, our assess-
ment is also limited by its cross—sectional nature and the
failure to draw upon repeated measurements across the du-
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ration of implementation. The evaluation was originally
designed to assess the knowledge and practices of provid-
ers early in the intervention and then again at the end of
the program, but the plan was changed mid—course by the
broader project steering committee. We maintain, however,
that the results of this one—time assessment are critical be-
cause they shed light on the challenges of changing the be-
havior of rural providers even early in the program imple-
mentation period when training is fresh and stocks are
largely in place.

The DAZT private sector model mimics the reality of how
drug information is currently delivered to private provid-
ers through drug detailing visits. The expansion of drug
detailing to include zinc and ORS thus represents a sustain-
able method, especially for reaching the informal sector
with critical information and products for adequately treat-
ing childhood diarrhea. The DAZT model has also high-
lighted the challenges in identifying and working with in-
formal private providers who often operate underground
to avoid government penalties for practicing medicine
without recognized credentials. However, despite these
challenges, informal private providers are often the first
choice of caregivers and thus a worthwhile target of diarrhea
management programming. If substantive improvements in

diarrhea treatment are to be made in rural India, improve-
ments in the treatment practices of the informal private sec-
tor will need to be addressed by increasing access to current
guidelines and providing formal and informal training op-
portunities. Policymakers often resist developing programs
targeting the informal sector, but denying the role of infor-
mal private providers in treating the rural poor is detrimen-
tal to the overall goal of improved diarrhea treatment for
young children. Programs like DAZT aim to demonstrate
that informal providers, including those with little—to—no
education, can be taught to adequately treat childhood di-
arrheal episodes with ORS and zinc and to recognize the
signs and symptoms requiring referral. The low—level train-
ing provided to public sector community health workers in
many countries could be expanded to cover the private sec-
tor in areas where the latter is already providing the major-
ity of care and treatment, such as rural UP, Diarrhea remains
an important cause of morbidity and mortality among
young children, especially the poorest and least—served, in
low— and middle—income countries. Policymakers and pro-
gram planners may not be able to influence the source
through which children receive care, but collaborative and
targeted efforts can improve the quality of care children re-
ceive through the most frequently utilized sources, in turn
improving outcomes for all young children with diarrhea.
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systematic review

Background Antenatal care (ANC) presents a potentially valuable
platform for integrated delivery of additional health services for preg-
nant women-—services that are vital to reduce the persistently high
rates of maternal and neonatal mortality in low— and middle—income
countries (LMICs). However, there is limited evidence on the impact
of integrating health services with ANC to guide policy. This review
assesses the impact of integration of postnatal and other health ser-
vices with ANC on health services uptake and utilisation, health out-
comes and user experience of care in LMICs.

Methods Cochrane Library, MEDLINE, Embase, CINAHL Plus,
POPLINE and Global Health were searched for studies that compared
integrated models for delivery of postnatal and other health services
with ANC to non—integrated models. Risk of bias of included studies
was assessed using the Cochrane Effective Practice and Organisation
of Care (EPOC) criteria and the Newcastle—Ottawa Scale, depending
on the study design. Due to high heterogeneity no meta—analysis
could be conducted. Results are presented narratively.

Findings 12 studies were included in the review. Limited evidence,
with moderate— to high—risk of bias, suggests that integrated service
delivery results in improved uptake of essential health services for
women, earlier initiation of treatment, and better health outcomes.
Women also reported improved satisfaction with integrated services.

Conclusions The reported evidence is largely based on non-ran-
domised studies with poor generalizability, and therefore offers very
limited policy guidance. More rigorously conducted and geographi-
cally diverse studies are needed to better ascertain and quantify the

health and economic benefits of integrating health services with ANC.

Since 2005, antenatal care (ANC) coverage has risen considerably world-
wide [1]. The World Health Organization (WHO) estimates suggest that
during 2005-2012 approximately 80.5% of pregnant women globally,
including 71.8% of women in low—income countries, had at least one
ANC visit during pregnancy [1]. ANC provides an opportunity for wom-
en to access effective interventions that reduce risks associated with preg-
nancy and improve their health and well-being, as well as that of their
progeny. However, while there was considerable progress towards the
Millennium Development Goals 4 (to reduce child mortality) and 5 (to
improve maternal health), maternal and neonatal mortality from prevent-
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able pregnancy— and birth-related complications remain
high, particularly in low— and middle—income countries
(LMICs) [2]. In 2013, around 289 000 women died during
and following pregnancy and childbirth—the vast majority
in low—resource settings [3]. Between one—third and one—
half of these pregnancy-related deaths are due to prevent-
able complications, such as eclampsia and haemorrhage,
directly related to inadequate care [4]. Additionally, nearly
three million newborns died during their first month of
life, in large part due to insufficient provision of postnatal
care (PNC) [2,5-8]. Lack of PNC not only affects neonatal
mortality, but also has long—term negative impacts on the
development of children who survive, as opportunities for
promoting healthy home behaviours are missed. The un-
acceptably high maternal and neonatal mortality rates in
LMICs suggest new approaches are needed to expand ac-
cess to ANC, improve the quality of services provided dur-
ing ANC contact, and strengthen continuity and quality of
care through to the postnatal period.

In most LMICs pregnancy often marks a womans first en-
counter with formal health services, and ANC can serve as
an effective platform for a broad range of health interven-
tions [9], including for the provision of services for condi-
tions that increase the risk of complications during preg-
nancy (eg, malaria, sexually transmitted infections (STIs),
HIV/AIDS, tuberculosis (TB), tetanus, and malnutrition).
Integrating ANC with malaria, STIs, HIV/AIDS and TB ser-
vices can also expand the reach of these programmes to a
broader population [10]. In settings where the prevalence
of such conditions is high, integrating ANC with cost—ef-
fective services like prevention of mother to child transmis-
sion (PMTCT) of HIV [11], intermittent preventative treat-
ment in pregnancy for malaria, and provision of insecticide
treated nets [9] would likely improve maternal and child
health outcomes. The WHO has identified integration of
ANC with other health services, including PNC, as a key
strategy for reducing missed opportunities for patient con-
tact and for effectively and comprehensively addressing the
health and social needs of pregnant women and their chil-
dren, thereby improving maternal and child health [5,8,9].

Integration in health systems is variously defined [12-15],
referring to establishing joint systems for organisation, fi-
nancing, management, planning and evaluation of health
programmes at different levels of the health system (from
health facilities to ministry of health level) to improve the
efficiency and effectiveness of health systems [16]. Inte-
grated care has also been defined by WHO as “bringing
together inputs, delivery, management and organization of
services related to diagnosis, treatment, care, rehabilitation
and health promotion” in order to “improve services in re-
lation to access, quality, user satisfaction and efficiency”
[17,18]. The rationale for integrating health services is to

improve user access to health services across the care con-
tinuum to meet users’ health needs over time [19,20] and
to create positive synergies among investments in health
programmes [21].

However, ‘injudicious integration’ may also have harmful
consequences for already constrained health systems [22].
For example, provision of multiple services during a single
point of contact requires that health care providers be suf-
ficiently trained in all aspects of the services concerned to
ensure high quality care. But, in resource constrained sys-
tems training can take away health staff from frontline ser-
vices [23]. Furthermore, provision of multiple services
could stretch the already limited capacity, thus leading to
long waiting times and hindering access for women who
have to travel far to reach health facilities. In an attempt to
reduce workload providers may reduce the time spent on
consultations, thus compromising service quality.

To date few studies have systematically examined how in-
tegration of ANC with other services could influence
health outcomes, service access, efficiency, or patient sat-
isfaction [19,24-26]. Evidence to guide policy on the best
ways to integrate ANC with PNC and other health ser-
vices for pregnant women and integration impact is lim-
ited. This review examines the evidence on how integra-
tion of ANC services with PNC or other health services in
LMICs affects health outcomes for women and children,
health care provision (including processes, outputs, ser-
vice quality) and costs. The review analyses ways in which
the quality of ANC can be improved through integration
with PNC and other health services. Specifically, the re-
view focuses on the impact of integrated provision of
ANC services, which can take different forms, such as co—
location of ANC and PNC or other health services with a
single point of access, through a well-connected referral
system [27,28], or by merger of services within or across
a domain of care [29].

METHODS

Criteria for considering studies for this
review

We followed Cochrane guidelines for systematic reviews
[30] and included both randomised controlled trials (RCT),
where randomisation could be at individual or cluster lev-
el, and non—randomised studies (NRS). Non—randomised
studies are defined in the Cochrane Handbook as quanti-
tative studies that do not use randomisation to allocate
units to comparison groups, but where allocation occurs
in the course of usual treatment decisions or peoples’ choic-
es [30]. The NRS that were eligible for inclusion in this re-
view were non—randomised controlled trials (NRCT), con-
trolled before and after studies (CBA), interrupted time
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series analyses (ITS), historically controlled studies, cohort
and case—control studies.

Type of participants

We included studies focusing on pregnant women of all
ages utilizing ANC services in LMICs.

Type of interventions

We considered any study that described a change from
‘routine practice’ with the intention to integrate provision
of ANC services with i) PNC or ii) other health services.
Integrated service provision models included:

» Co-location of services, using a single point of access;

* Collaboration between different service providers in-
volved in a womans care (eg, in integrated care teams);

» A well-organised referral system, with follow—up and
feedback among different service providers.

We considered strategies promoting horizontal integration
(ie, linking services at the same level of care domain), as
well as vertical integration (ie, linking services across dif-
ferent levels of care) [29]. For inclusion, however, studies
had to compare outcomes of the intervention against a con-
trol situation in which a similar set of services was delivered
in a non—integrated way (ie, additional services were avail-
able to pregnant women, but were not routinely integrated
into ANC).

Type of outcome measures

We explored the impact of ANC integration on health out-
comes (including health behaviour and health status for
mother and child, and user experience, such as user satis-
faction) as well as health care outputs (including utilisation
of services, access, coverage, quality, efficiency and cost)
for all relevant users and providers, and including any ad-
verse outcomes.

Search methods for identification of
studies

We searched the Cochrane Central Register of Controlled
Trials (CENTRAL), Cochrane Database of Systematic Re-
views (Cochrane Reviews), Cochrane Database of Abstracts
of Reviews of Effects (Other Reviews), MEDLINE (Ovid),
Embase (Ovid), CINAHL Plus (EBSCO), Global Health
(Ovid) and POPLINE on January 21, 2014. We used a
comprehensive search strategy with no language or publi-
cation date restrictions. The search string for MEDLINE,
which was tailored to each of the databases, is provided in
Online Supplementary Document. The “integration”
block was adapted from the search strings used in the Co-
chrane EPOC review of integration of PHC services [31]
and the “LMIC” block was adapted and expanded from the
Medline LMIC filter.

We checked the reference lists of all included studies and
examined the bibliographies of relevant systematic reviews
and meta—analyses identified during the search.

Data collection and analysis

We performed the selection of potentially eligible studies
through a staged process. At every stage of the process, two
authors independently assessed publications for their rele-
vance and adherence to inclusion criteria. TdJ, EA and IGU
first piloted and refined the selection process in a random
sample of 100 studies to ensure high inter—rater agreement.
In the first stage, the authors (TdJ, EA) evaluated publica-
tions for their potential relevance based on titles. Any title
judged as potentially relevant by either of the authors was
next assessed for eligibility on the basis of the abstract. All
abstracts considered potentially eligible by both authors
were retained for further scrutiny. Due to the large number
of abstracts, those on which the authors disagreed were in-
dependently reviewed by a third author (IGU) who decided
on its inclusion into the final round of screening. When no
abstract was available, the publication was also retained in
the selection until the full text was acquired and screened.
In the final stage of screening, two authors (TdJ, EA) re-
viewed the full text of each retained publication to deter-
mine relevance and whether the publication met our inclu-
sion criteria. If a study was published only as an abstract
(eg, conference abstracts where full manuscript was not yet
available), we only included the study if there was sufficient
information presented in the abstract to demonstrate that it
met the review's inclusion criteria and was of an acceptable
methodological standard. In the case of disagreement be-
tween the authors, a third author (IGU) acted as an arbiter
to decide upon the final inclusion.

Data extraction and management

For studies that were deemed eligible for inclusion, we ex-
tracted the data to a standardised form including key infor-
mation such as administrative data (title, author, year of
publication, country, setting, funding etc.); methods (stated
study design, data relevant for risk of bias assessment, du-
ration and completeness of follow—up); and information on
participants, interventions and comparisons. Quantitative
results for each study were separately extracted to an Ex-
cel™ spreadsheet for further analysis; and grouped by out-
come measures as defined in the included studies. Two sep-
arate authors (EA, NZ) extracted the quantitative results,
with independent verification by a third author (IGU).

Assessment of risk of bias in included
studies

To assess the risk of bias in the included studies, we used
standardised tools appropriate to different study designs.
For RCT/NRCT/cRCT/CBA we used the criteria formulated

JUNE 2016 » VOL.6 No. 1 » 010403

96

www.jogh.org ® doi: 10.7189/jogh.06.010403



Antenatal care services integration with health programmes

by the Cochrane Effective Practice and Organisation of
Care (EPOC) Group, which rate each study on nine dimen-
sions, namely: sequence generation; allocation conceal-
ment; baseline outcome measurement; baseline character-
istics of participants; blinding of participants, personnel
and outcome assessors; contamination; selective outcome
reporting; and other sources of bias [32]. Each category
was rated as low-risk, high-risk or unclear.

For cohort designs, case—control studies and historically
controlled trials, we assessed risk of bias using the New-
castle—Ottawa scale, which contains only eight items and
is simpler to apply than other checklists for NRS [33]. The
scale uses a ‘star’ rating system with a maximum of nine
stars, with ratings assigned in three categories: the selection
of the study groups (four stars), the comparability of the
groups (two stars) and the ascertainment of outcome of in-
terest (three stars) (Box 1).

Box 1. The Newecastle Ottawa Scale

In the study group category one star could be awarded for
each of the following 4 criteria: a) if the exposed group was
representative of the average woman seeking antenatal care
services and, where applicable, additional health services; b)
if the control group was selected from the same community
as the integrated services group, c) if the delivery of individ-
ual health services was ascertained from secure records or
structured interviews, and d) if there was sufficient evidence
that the outcome of interest was not present at the start of
the study. In the group comparability category, one star was
awarded if the study reported no significant differences in
baseline characteristics. Two stars were awarded if there was
statistical evidence of no baseline differences across groups
or if the results were risk—adjusted (by minimum of mater-
nal age). In the outcome category, three stars could be award-
ed if: a) the assessment of outcome was done by independent
blind assessment or determined from secure records, b) fol-
low—up was sufficiently long; and c) either loss to follow up
was small (<5%) or if it could be sufficiently demonstrated
that loss to follow—up was unlikely to have affected findings.

Assessment of heterogeneity and data
synthesis

We considered whether it was appropriate to combine the
studies in a meta—analysis by investigating heterogeneity in
the methodologies (eg, type of service integration, study
design setting and outcomes) and results of the included
studies. As there was significant heterogeneity in the in-
cluded studies and the study results were not expressed
using consistent effect measures, we narratively summarise
the findings. We also present the results of included stud-
ies in a Forest plot, but suppressed the pooled estimate, as
recommended by the Cochrane Handbook [30]. We used
the Forest plot to facilitate visualisation of the results, par-
ticularly to highlight the varied quality of the evidence and
heterogeneity of results.

We used odds ratios (OR) as measures of effect for dichot-
omous outcomes. We had planned to use standardised
mean differences (SMD) for continuous outcomes and
where the study reported medians, to convert the medians
to means using the methods proposed in Hozo and others
[34]. However, for the three studies that reported continu-
ous outcomes, either the standard deviation for the means
or the ranges for medians were missing, therefore we pres-
ent continuous outcomes as reported in original studies.
The analysis only used data published in the studies.

RESULTS

In database searches, we identified 6416 unique citations.
Of these, 922 titles were considered potentially relevant to
this review. Of these citations, 842 included abstracts that
were subsequently reviewed. Among the abstracts, 120
were considered potentially relevant. For an additional 80
citations no abstracts were available. These citations were
all carried forward to the next stage of the screening pro-
cess, in which the full text of the potentially eligible studies
was reviewed. We retrieved the full text for 177 out of 200
citations. After screening against the inclusion criteria, we
identified 14 citations, presenting data for 12 separate stud-
ies, that met all conditions and that were included in this
review. One article that did not meet the inclusion criteria
on its own was subsequently added, as it provided addi-
tional information on an already included study. The pro-
cess of screening and selection is presented in Figure 1.
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Figure 1. Flowchart showing process of screening and selection
of studies for inclusion.
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Description of included studies

Of the 12 studies included in this review, 10 were set in
Sub—Saharan Africa: three in Kenya [35-39], three in South
Africa [40-43], two in Mozambique [44,45], one in Zambia
[46], and one in Malawi [47]. The other two studies were
set in Asia, namely in Bangladesh [48] and Mongolia [49]
(Table 1 provides a summary of the included studies). All

Table 1. Summary of included studies

included studies had pregnant women, either with or with-

out their newborns, as the principal study participants. Ad-
ditionally, one article described the impact of integrated ser-
vices from the point of view of health care providers [37].
Excluding the latter and one other study in which the num-
ber of participants was not specified [45], the included stud-
ies represented a total of 87 755 participants, with study
sizes ranging from 164 [40] to 31526 [46] participants.

Stuoy SERVICES SETTinG STuDy pESIGN INTERVENTION DESCRIPTION ConTRoL DESCRIPTION QUTCOME MEASURES
INTEGRATED  (PARTICIPANTS)
HIV
Geelhoed  ART, Mozam- Controlled MCH nurses provided all rec- In the health care facilities of the Follow—up of HIV-exposed
2013 [44] PMTCT bique (376) before—and— ommended health interven- control group, the same services infants (registration, fol-

after study

tions applicable to both moth-
er and child, including
follow—up of HIV—exposed in-
fants and early infant diagno-
sis of HIV, during the antena-
tal, postnatal, family planning,
growth monitoring, high—risk
child and vaccination consul-
tations.

were provided separately, one
type of services after another, as
is routine in the Mozambican
public health care system.

low—up visits, serological
testing); MCH attendance;
Acceptability of integrated
services to health care pro-
viders.

van't Hoog PMTCT
2005 [39]

HIV pre— and post—test coun-
selling from an ANC nurse—
counsellor; HIV testing at an
on-site facility. The same
counsellor also provided rou-
tine ANC preventive interven-
tions like tetanus toxoid and
sulfadoxine—pyrimethamine.

Opt—in HIV counselling was
provided in a separate location
within the hospital complex.
HIV testing was conducted in an
off—site laboratory.

Uptake of HIV counselling,
testing and uptake of NVP.

Kasenga PMTCT

2009 [47]

HIV testing and counselling
services, and later on also
management of sexually trans-
mitted infections, were inte-
grated within ANC.

Voluntary counselling and test-
ing services were offered
through a separate VCT unit at
the outpatient department,
through an opt—in approach.

Uptake of HIV testing

Killam
2010 [46]

ART

Eligible women received ART
in ANC until 6 weeks postpar-
tum and then were referred to
the general ART clinic.

Women found to be seropositive
through ANC testing and eligi-
ble for ART were referred to the
ART clinic, located on the same
premises as ANC, but physically
separated and separately staffed.

Proportion of treatment eli-
gible pregnant women en-
rolling into HIV care within
60 d of HIV diagnosis; Pro-
portion of women initiating
ART during pregnancy.

Van der ART
Merwe

[40]

Kenya Historically
(8231) controlled trial
Malawi Historically
(1259) controlled trial
Zambia Stepped—
(31536) wedge cluster
non—ran-
domised trial
South Historically

Africa (164) controlled trial

HIV testing, ART adherence
counselling and treatment
preparation took place within
ANC. Thereafter, women were
referred to hospital for initia-
tion and follow—up of ARV
treatment, which, whenever
possible, was provided by the
same staff members who be-
gan treatment preparation.

Pregnant women with indica-
tions for ARV treatment were re-
ferred to a hospital located ap-
proximately 1 km away, for
preparation and initiation of
treatment and long—term fol-
low—up. These women were
“fast—tracked” into treatment.

Pregnancy outcomes; Time—
to—treatment initiation; Ges-
tational age at ARV treat-
ment initiation; Time from
ARV treatment initiation to
childbirth; Time between
HIV diagnosis and receiving
CD#4 cell count results.

Ongech
2012 [38]

PMTCT

Kenya
(363)

Prospective
cohort study

Early infant HIV testing and
prophylaxis were provided in
the Maternal and Child Health
clinic.

Infants were escorted to the
Comprehensive Care Clinic,
within the same health facility,
for all HIV—related services.

Rates of attendance at each
study visit (9 and 12 mo) and
receipt of services for: infant
HIV testing and prophylaxis
at 6-8 weeks, receipt of im-
munizations at 14 weeks,
continuation of prophylaxis
at 6 mo, measles immuniza-
tion at 9 mo, and HIV anti-
body testing at 12 mo.
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Table 1. Continued

Stupy SERVICES SETTING STuny DESIGN INTERVENTION DESCRIPTION ConTROL DESCRIPTION QuTcomE MEASURES
INTEGRATED  (PARTICIPANTS)
Pfeiffer ART Mozam- Retrospective At integrated sites, HIV—posi- At vertical sites, HIV—positive Loss to follow—up from re-
2010 [45] bique cohort study  tive women were referred to the women were referred to the ART ferrals of HIV—positive
(unknown) ART clinic from ANC services clinic from ANC services at oth- women from PMTCT ser-
within the same health unit. er health units. vices to ART services.
Stitson ART South Retrospective  Site 1: ART initiated within the Eligible women at the ANC clin- Proportion of women who
2010 [42] Africa cohort study antenatal clinic when obstetri- ic were referred to another site received more than 8 weeks
(14987) cians with an HIV specialisa- for HIV counselling and opt—in of HAART; initiation of
tion were on site. Site 2: wom- testing. ART was delivered at a HAART in pregnancy.
en were referred by letter to a separate primary health care fa-
separate ART service located cility approximately three kilo-
within 100 m of the maternity metres from the antenatal ser-
unit on the same premises. vice, using a referral letter.
Stinson ART South Retrospective  See Stinson 2010. See Stinson 2010. Proportion of women who
2013 [41] Africa cohort study. initiated ART before deliv-
(14617) ery; Time to treatment ini-
tiation.
Turan ART, Kenya Cluster—RCT At the fully integrated sites, In the control (non—integrated) Baseline data only (aims to
2012 [36] PMTCT (1123) HIV positive women were clinics ANC and basic PMTCT report HIV—free infant sur-
provided all ANC, PMTCT, services were provided in one vival at 6 mo; rates of mater-
and HIV services in the ANC visit, with referral to a separate nal enrolment in HIV care
clinic, including HAART for clinic in the same health facility and treatment; infant HIV
women who were eligible. for HIV care and treatment (in- testing uptake at 3 mo).
cluding HAART if indicated, op-
portunistic infection prophylax-
is, education, and adherence
counselling).
Vo 2012 ART Kenya Nested See Turan 2012 See Turan 2012 Satisfaction; Preferred ser-
[35] (326) cross—sectional vice model; average wait
(substudy study times.
of Turan
2012 [36])
Winestone = ART, Kenya (36  Qualitative See Turan 2012 See Turan 2012 Provider perceptions of
2012 [37] PMTCT providers)  study quality of care.
(substudy
to Turan
2012 [36]
Munkhuu  Congenital Mongolia Cluster—-RCT ~ The one—stop service includ- After being admitted to the an- Uptake of syphilis testing at
2009 [39]  syphilis (7700) ed: (i) on-site screening for tenatal clinic, a pregnant wom- the first visit and third tri-
testing syphilis using rapid syphilis an could visit any District Gen- mester; Receipt of adequate
tests at the first antenatal visit eral Hospital or the National treatment (ie, completion of
and at the third trimester of Center of Infectious Diseases for 3 doses of treatment before
gestation; (ii) immediate on— free initial and confirmatory delivery); Treatment rates
site treatment for seropositive syphilis testing. Women testing for sexual partners.
women and their sexual part- positive would be sent to a ve-
ners; and (iii) pre— and post— nereologist for appropriate case
test counselling. management and follow—up
control, including contact trac-
ing and counselling.
Bronzan Congenital South Non-ran- On-site antenatal syphilis Off-site syphilis screening Percentage of eligible wom-
2007 [43]  syphilis Africa domised screening en who received 1, 2, or 3
testing (1250) controlled trial appropriately timed weekly
doses of penicillin; Accept-
ability of onsite testing to
nurse clinicians.
Rahman Various Bangladesh ~ Controlled Set of maternal and neonatal In the control areas, women re- Perinatal mortality; Rates of
2011 [48] (20766) before—and—  interventions, following the ceive pregnancy, delivery, and facility deliveries and cae-

after study continuum of care approach
from pregnancy to delivery to
the postnatal period, with im-
proved links between commu-
nity— and facility—based ser-

vice delivery modes.

post—natal care from various
government health facilities.

sarean section.

ANC — Antenatal care; ART — Antiretroviral therapy; ARV — Antiretroviral; HAART — Highly active antiretroviral therapy; PMTCT — Prevention of moth-

er—to—child transmission
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Only two of the included studies involved randomised con-
trolled trials, in both cases with cluster randomisation at the
level of the health care facility [36,49]. We furthermore in-
cluded one non-randomised controlled trial [43], one
stepped—wedge cluster non-randomised trial [46], two con-
trolled before—and-after studies [44,48], one prospective
[38] (1) and two retrospective [41,42,45] cohort studies,
and three historically controlled trials [39,40,47]. For one
of the included cluster—RCTs only baseline data were avail-
able at the time of the review [36], however, additional data
on patient satisfaction with and providers perception of the
intervention were published separately in a cross—sectional
study [35] and as a purely qualitative study [37].

Description of interventions

Nine of the 12 included studies focused on integration of
HIV-related services with ANC. Of these, four studies fo-
cused exclusively on integration of antiretroviral therapy
(ART) for HIV—infected pregnant women with ANC ser-
vices [40,41,45,46], four on measures for PMTCT of HIV
infection [38,39,44,49], and one on HIV care and treat-
ment services for both mother and child [35-37]. Addi-
tionally, two studies discussed the integration of syphilis
screening and treatment services with ANC [43,49]. Only
one study described the integration of services during the
postnatal care period with ANC services [48]. All of the in-
cluded studies described integration primarily from the
perspective of delivery of services. While the necessity for
integration of other health system functions was briefly
touched upon in the study by Pfeiffer and others [45], this
was not described as part of the intervention.

In the included studies, integrated delivery of services gen-
erally entailed delivery of multiple services by the same
health care provider or by an integrated care team, with all
services provided either within the ANC clinic or otherwise
within the same premises as the ANC clinic. However, in
one study [40], only HIV testing and counselling were ful-
ly integrated within the ANC service, whereas initiation
and follow—up of treatment for HIV—infected women were

performed at a separate facility. In the comparison groups,
similar services were usually provided as stand—alone ser-
vices either within the same facility as the ANC clinic or at
a nearby health facility. These services could be accessed
by referral from the ANC clinic.

Quality assessment and risk of bias

Of the included studies, only two met the ‘gold standard’
of evidence offered by the RCT design. All other studies
used designs that are generally considered more prone to
bias and confounding. The risk of bias for six studies (in-
cluding the two RCTs, two CBA studies, one NRCT and
one stepped—wedge trial) was assessed using the EPOC cri-
teria. Only one of the RCTs described a random method of
allocation and reported blinding of the study investigators
[36]. The other RCT provided scant methodological detail
and the study protocol was not available [49]. Similarly, the
two CBA studies [44,48], as well as the NRCT [43] also did
not report sufficient methodological information to assess
risk of bias. Table 2 provides a summary of the risk of bias
assessment (using EPOC criteria) of included RCTs, SWTs,
CBAs and NRCTs.

For the remaining six studies, the risk of bias was rated
against the three categories of the Newcastle-Ottawa scale.
Table 3 shows the risk of bias assessment for included NRS
based on the Newcastle—Ottawa Scale. For the study group
category, one cohort study [35] and two historically con-
trolled trials [40,47] scored the maximum of four stars; two
studies (presented in three papers) received three stars
[39,41,42] and one study failed to provide information on
all but one of these criteria, receiving 1 star [45]. For the
group comparability category, no studies received two stars.
For the outcome category, five studies [35-39,44] reported
the use of routine clinic and programme records to collect
data, which may be assumed secure; one study did not re-
port its data source at all [45]. As all included NRS used up-
take and utilisation of services during pregnancy as their pri-
mary outcome, the period of follow—up until delivery was
considered sufficient for all seven studies. This also meant

Tahle 2. Risk of bias assessment (EPOC criteria) of included RCTs, SWTs, CBAs and NRCTs

Mounkiuu 2008 Turan 2012 Kiam 2010 Geernoen 2013 Ranman 2011 Bronzan 2007
[49] (cRCT) [36] (cRCT) [46] (SWT) [44] (CBA) [48] (CBA) [43] (NRCT)
Sequence generation U L H L N/A N/A
Allocation concealment U U H U N/A N/A
Blinding U L L U U U
Complete outcome data L L L N/A N/A N/A
No selective outcome reporting U N/A U U U U
Group comparability L L L U L U
Protection against contamination U L U U U H
Free from other sources of bias L U L U L H

cRCT - cluster—-randomized controlled trial, CBA — controlled before—and-after trial, NRCT — non-randomised controlled trial, SWT — stepped wedge

trial, H — High risk, L — Low risk, U — Unclear, N/A — Not applicable
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Tahle 3. Risk of bias assessment for included NRS based on the Newcastle—Ottawa scale

Onc'ech 2012 Preirrer 2010 Sninson 2010, Kasenca 2009 [47] Van oer Merwe van't Hoos 2005
[38] [45] 2013 [41,42] (HCT) 2006 [40] (HCT) [39] (HCT)

Study group:
Representativeness * - * * * *
Selection of control * * - * * *
Exposure * - * * * -
Baseline * — * * * *
Cohort comparability: * - * - * -
Outcome:
Assessment methods * - * *
Follow—up * * * * *
Loss—to—follow—up* - - - - - -
Total 7 stars 2 stars 6 stars 6 stars 7 stars 5 stars

*As all included NRS used uptake and utilisation of services during pregnancy as their primary outcome, no follow—up beyond the point of recorded

uptake of services was reported. We therefore did not award any stars in this category.

that “loss to follow—up” was not applicable in most cases, as
no follow—up beyond the point of recorded uptake of ser-
vices was required. Hence, we did not award any stars in this
category. Overall, one cohort study [35] and one HCT [40]
scored seven or eight stars; three studies scored five or six
stars [39,41,42,47] and one scored just two stars [45].

Uptake and utilisation of health services

Utilisation outcomes for studies that examined integration
of HIV services were grouped into four main themes: up-
take of counselling & testing, enrolment, treatment initia-
tion and follow—up & attendance. Figure 2 shows a Forest
plot of uptake and utilisation of HIV services (integrated
care vs controls) for the included studies.

Three studies reported outcomes related to uptake of testing
and counselling [38,39,47], suggesting higher uptake of HIV
testing in integrated clinics [39,47]. Treatment initiation was
higher in integrated clinics: one of the studies which did not
find an effect had a very small sample size [47], and more
recent outcomes from the same study as Stinson 2010 re-
ported positive effects [41]. Effect on uptake of services and
treatment initiation could not be estimated in Ongech and
others, as all PCR testing and co—trimaxazole initiation was
complete in both intervention and control groups. In the
CBA study [44,48], there was an improvement in follow—up
of HIV—exposed infants (registration, follow—up visits, sero-
logical testing) in both groups, but the progress could not be
attributed to integrated MCH services and difference—in—dif-
ference estimates were not provided. Only one study report-
ed on uptake of other services (immunisations for HIV in-
fected infants) and follow—up care (attendance at PNC
appointments, and continuation with prophylaxis), and sug-
gested that integrated HIV services improved continuity of
care for HIV infected infants [38].

For HIV—services, three studies reported on timeliness of
treatment initiation or treatment duration at delivery

[40,41,46]. Time to receiving test results and time to treat-
ment initiation were shorter in integrated delivery models
than in control groups in all three studies. Duration of ART
before delivery and gestational age at ART initiation were
comparable across integrated and control service delivery
models. Table 4 summarises the findings from the includ-
ed studies on the timeliness of treatment initiation.

Two studies reported uptake and utilisation of services af-
ter integration of syphilis screening to ANC services
[43,49]. Syphilis screening coverage was universal in the
integrated model at the first antenatal visit, and was still
significantly higher during the third trimester as compared
with the control group; therefore, case detection was also
higher in the intervention group. Appropriate treatment for
patients with syphilis and their partners also improved in
the integrated care delivery models. Figure 3 shows a For-
est plot of the results of uptake and utilization of syphilis
screening services (integrated care vs controls) for the in-
cluded studies.

Only one study reported outcomes relevant to integrating
ANC to PNC; however, the study examined a multifaceted
service delivery intervention involving strengthening both
community and facility based care, as well as implement-
ing evidence—based care [48]. While ANC coverage, facil-
ity delivery, and caesarean section rates were significantly
higher in the post intervention period, the progress may
not be attributable to the intervention.

Health outcomes

Three studies reported health outcomes (Figure 4 shows
a Forest plot of health outcomes, as measured by odds of
adverse health outcomes in integrated care vs controls)
[40,48,49]. The results were not pooled due to heteroge-
neity in type of service integration. One study found that
both stillbirths and neonatal deaths were lower in regions
where an integrated package of strengthened ANC and
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Integrated Control

0Odds Ratio Odds Ratio

Study or Subgroup log|Odds Ratio] SE Total Total IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Uptake of counselling & testing
Kasenga 2009 (1) 1.2072 0.1615 1063 196 3.34 [2.44, 4.59]

Ong'ech 2012 (2) ] 0 178 182

van't Hoog 2005 (3) 1.15 0.0674 4089 4142
van't Hoog 2005 (4) 0.2153 0.0616 1743 3206
van't Hoog 2005 (5) 0.105 0.0882 3101 2551
1.2.2 Treatment enrollment

Killam 2010 (&6} 07227 0.2468 846 Tl
Pleiffer 2010 (7) 0 0 4] 0
1.2.3 Treatment initiation

Kasenga 2009 (8) 1.0415 1.2641 70 13
Killam 2010 (9} 0.6981 0.1956 846 716
Ong'ech 2012 (10) 0 0 179 182
Stinson 2010 (11) 0.43 0.21 215 155
Stinson 2013 (12) 0.31 0.22 227 130
van't Hoog 2005 (13) 0.5829 0.1212 673 L34
1.2.4 Uptake of other services

Ong'ech 2012 (14) -0.216 0.2177 179 184
Ong'ech 2012 (15) 0.7354 0.224 179 184
Ong'ech 2012 (16) 0.872 0.2494 179 184
Ong'ech 2012 (17) 1.4395 0.2239 179 184
1.2.5 Attendance rates | follow up

Killam 2010 (18) -0.3753  0.394 278 103
Ong'ech 2012 (19) 0.88 0.23 179 184
Ong'ech 2012 (20) 0.8 0.29 179 184
Ong'ech 2012 (21) 0.58 0.21 179 184
Ong'ach 2012 (22) 0.6172 0.213 179 184
Ong'ech 2012 (23) 1.15 0.24 179 184
Ong'ech 2012 (24) 1.42 0.22 179 184

Nat estimable
3.16 [2.77, 3.60]
1.24 [1.10, 1.40]
1.11 [0.93, 1.32]

2.06 [1.27, 3.34]
Nat estimable

2.83 [0.24, 33.75]
2.01[1.37, 2.95]
Nat estimable
1.54 [1.02, 2.32]
1.36 [0.89, 2.10] 1
1.79 [1.41, 2.27]

0.81[0.53, 1.23) —H
2,09 [1.34, 3.24]
2.39[1.47, 3.90]
4.22 [2.72, 6.54]

IR

0.69[0.32, 1.49]
2.41[1.54, 3.78) —
2.23[1.26, 3.93] ——
1.79 [1.18, 2.70] —
1.85[1.22, 2.81] —+
3.16 [1.97, 5.086] —4—
4.14 [2.69, 65.37) —

Il
0.01 0.1 10 100
Favours control Favaurs integration

Figure 2. Uptake and utilisation of HIV services (integrated care vs controls). (1) HIV testing within ANC; (2) Infant DBS—PCR testing
at 6-8 weeks; (3) Pre—test counselling; (4) Post—test counselling; (5) HIV testing within ANC; (6) Enrollment to HIV—care within 60
days of diagnosis; (7) Women registered for HIV care <30 days post—test (missing data, contact); (8) Nevirapine at delivery; (9) ART
initiation during pregnancy; (10) Infant CTX initiation at 6-8 weeks (100% success in intervention group); (11) ART; (12) HAART,;
(13) Nevirapine uptake; (14) Measles immunization at 9 months; (15) Oral polio vaccine at 14 weeks nths; (16) Complete vaccina-
tion by 12 months; (17) DPT vaccine at 14 weeks; (18) 90—day retention among patients initiating ART; (19) 9—month postnatal
visit; (20) 6-month postnatal visit; (21) Continuation of CTX prophylaxis at 6 months; (22) 14—week postnatal visit, (23) 12—month

postnatal visit; (24) HIV antibody test at 12 months.

PNC services was delivered by community health workers,
as compared with usual government care, and the adjusted
odds ratio (OR) for perinatal deaths in intervention settings
was 0.74 (95% confidence interval (CI) 0.62-0.88) [48].
The numbers of HIV—infected infants born to HIV+ moth-
ers and those with congenital syphilis also were lower
where testing and counselling were integrated to ANC ser-
vices [40,49].

User experience

Data on user experience with and preferences regarding
integrated care were collected in one sub—study of a cluster
randomised trial of HIV—integrated services [35,36]. In ad-
justed models, overall user satisfaction with care was asso-
ciated with a preference for integrated services (odds ratio,
OR=2.03,95% CI 1.07-3.85), and attending an integrat-
ed clinic (OR 10.34, 95% CI 2.08-51.3). Interactions be-

tween HIV status and integration suggest that integration
improved HIV—infected women’s satisfaction with their
overall clinic experience, while it did not have an effect on
HIV—-uninfected women [35]. One study reported on the
satisfaction of caretakers for HIV—infected infants in inter-
vention and control groups, but did not provide any data
[38]. At the end of one year of follow—up, there was no dif-
ference in satisfaction with the integrated vs usual care
models.

Two studies reported on user satisfaction for the interven-
tion groups only [44,49]. For one—stop integrated MCH
services for HIV—infected infants, health care providers re-
ported high satisfaction and “a subjective feeling of in-
creased effectiveness” [44]. Over 86% of women attending
two antenatal clinics in Ulaanbaatar, Mongolia, strongly
agreed or agreed that they preferred receiving syphilis test-
ing in the same place as ANC, allowing them to get same—
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Integrated Control Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI

1.3.1 Uptake of screening

Munkhuu 2009 (1) 6.8934 1.0009 3850 3850 985.75[138.61, 7010.25] 4

Munkhuu 2009 (2) 5.1496 0.2798 3683 3796  172.36 [99.60, 298.27] »

1.3.2 Case detection

Munkhuu 2009 (3) 1.8644 0.7421 3670 2357 6.45[1.51, 27.63] S B

Munkhuu 2009 (4) 0.7772 0.2266 3849 3065 2.18 [1.40, 3.39] ——

1.3.3 Treatment

Bronzan 2007 (5) 1.5997 0.3838 104 79 4.95 [2.33, 10.51] —

Bronzan 2007 (6) 2.4108 1.0492 104 79 11.14 [1.43, 87.11] t

Bronzan 2007 (7) 1.336 0.3325 104 79 3.80[1.98, 7.30] —

Bronzan 2007 (8) -0.5486 0.3323 104 79 0.58 [0.30, 1.11] —t

Munkhuu 2009 (9) 2.3623 1.1759 93 29 10.62 [1.06, 106.38] i 4

Munkhuu 2009 (10) 2.7989 0.5912 93 29 16.43 [5.16, 52.33] —
0.01 0.1 10 100

Favours control Favours integration

Figure 3. Uptake and utilization of syphilis screening services (integrated care vs controls). (1) Coverage at 1st antenatal visit;

(2) Coverage at 3rd trimester; (3) Cases at 1st antenatal visit; (4) Cases at 3rd trimester; (5) At least one appropriately timed penicillin
dose/week; (6) One appropriately timed penicillin dose/week; (7) Two appropriately timed penicillin doses/week; (8) Three appropri-
ately timed penicillin doses/week; (9) Adequate treatment; (10) Partner treatment.

Integrated Control Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.1.1 Perinatal outcomes
Rahman 2011 (1) -0.3 0.09 10659 10107 0.74 [0.62, 0.88] -+
3.1.2 HIV
van der Merwe 2006 (2) -0.9777 0.4734 116 692 0.38[0.15, 0.95] D E—
3.1.3 Syphilis
Munkhuu 2009 (3) =2.7309 1.0331 3632 3564 0.07[0.01,049) +¥—F—
f } } f } }
0.1 0.2 0.5 1 2 5 10

Favors integration Favors control

Figure 4. Health outcomes (odds of adverse health outcomes in integrated care vs controls). (1) Perinatal mortality, adjusted;

(2) Number of HIV infections among infants born to HIV+ mothers; (3) Number of congenital syphilis cases.

day results and receive counselling and treatment from
ANC providers. 80% were satisfied with the one—stop ser-
vice, but 38% found the rapid testing stressful and less con-
fidential. Most providers were also satisfied with integrated
services, not reporting any significant problems or that
syphilis counselling and treatment interfered with routine
antenatal care [49]. Providers report, however, that inte-
grated services lead to high staff workloads [44,49].

DISCUSSION

We found 12 studies that compared delivery of health ser-
vices integrated into ANC with other, non—integrated,
models of delivery of the same set of services. Our review
finds some, albeit limited, evidence that integrated delivery
results in improved uptake and utilisation of these services.

Increased uptake of testing (HIV and syphilis) and PMTCT
services, and earlier initiation of ART for HIV—infected
mothers were, in turn, associated with lower rates of con-
genital infection with HIV and syphilis. In general, women
also reported improved satisfaction with integrated servic-
es. These findings support the view that integrating addi-
tional health services into ANC can result in improved ac-
cess to and uptake of essential health services for pregnant
women. However, the reported evidence is largely based
on non-randomised studies with moderate— to high—risk
of bias, and therefore should be interpreted with caution.

Overall completeness and applicability of
evidence

This review adds to a growing body of literature on inte-
gration of specific services into antenatal care settings, such

www.jogh.org ® doi: 10.7189/jogh.06.010403

103 JUNE 2016 + VOL.6No. 1 » 010403




de Jongh et al.

Tahle 4. Timeliness of treatment initiation

Measure INTEGRATED Conrrot P—vavue
Duration of ART before delivery (weeks):
Killam 2010 [46] Mean (SD) 10 (N/A) 11 (N/A) NS
van der Merwe 2006 [40] Median (IQR) 7 (3.9-11.2) 5 (2-10) NS
Gestational age at ART initiation (weeks):
Killam 2010 [46] Mean (SD) 22 (N/A) 22 (N/A) NS
van der Merwe 2006 [40] Median (IQR) 32 (28-35) 33.5 (31-36) 0.042
Stinson 2013 [41] Median (IQR) 31 (28-34) 30 27-34) NS
Time to receiving CD#4 cell count (days):
van der Merwe 2006 [40] Median (IQR) 29 (11.5-45) 50 (22-92) 0.047
Time to treatment initiation (days):
Stinson 2013 [41] Median (IQR) 36 (N/A) 59 (N/A) <0.001
van der Merwe 2006 [40] Median (IQR) 37 (22-63) 56 (30-103) 0.041

SD — standard deviation, IQR — interquartile range, N/A — not applicable, NS — not significant

as PMTCT [11,19,26] and HIV services [25]. Of special in-
terest is the review by Tudor Car [24], which looks at the
effect of integration of perinatal PMTCT interventions
aimed at reducing MTCT of HIV. It bases its findings on
five studies, of which four were included in this review. It
found that “there is very limited, non—generalisable evi-
dence of improved PMTCT intervention uptake in inte-
grated PMTCT programmes.” A separate review by Linde-
gren and others looked at the impact of integrating HIV
services with Maternal, Neonatal and Child Health
(MNCH) services [25]. The focus of the review by Lindgren
and others different from ours in that it looked at integra-
tion of HIV services into ANC, but also considered the re-
verse (ie, integration of ANC services into HIV services), or
integration of both types of services into a pre—existing set
of services. Across these different forms of integration, Lin-
degren and others found that for most studies integration
had an apparent positive impact on reported outcomes.
Several studies included in the review by Lindegren and
others reported mixed or no effects, and one study report-
ed negative outcomes due to providing integrated services
[25]. These findings are generally consistent with those re-
ported in our review.

Strikingly, the large majority of studies (nine out of 12) we
retrieved concerned the integration of HIV-related servic-
es, in particular PMTCT and ART, into ANC. Two other
studies dealt with integration of syphilis screening into
ANC. However, we found no studies on integration of, for
example, screening and treatment for other STIs, tubercu-
losis, malaria, non—communicable diseases or mental
health issues into ANC that met the inclusion criteria.
Whilst this emphasis on HIV is perhaps understandable in
the context of countries with a high burden of HIV, this re-
view reveals that there are few studies that have explored
the potential of using ANC contacts as an entry point for
health care services for women. This apparent deficiency
was previously also addressed by Kerber and others, who

noted that even in countries with good coverage of ANC
services, coverage of effective interventions such as PMTCT
remains low [5]. Since ANC often represents the most im-
portant, if not the only, point of contact a woman in LMIC
has with formal health care services, our findings demon-
strate lost opportunities for providing essential preventive
and curative services.

Furthermore, the almost complete absence of studies look-
ing at the potential benefits of integrating PNC services
with ANC underscores the insufficient attention given to
PNC in general, and suggests continued fragmentation of
the continuum of maternal and child health care, particu-
larly in the crucial post—partum period. As Kerber and oth-
ers remarked, this fragmentation of the continuum suggests
a “consensus has not been reached on a minimum package
of postnatal interventions, with the strategies and mix of
skills that are necessary for delivery.” [5] This is a critical
shortcoming that urgently needs to be addressed.

Only two of the included studies explicitly addressed the
potential drawbacks of service integration and its impact
on service quality, noting that integrated delivery of servic-
es could theoretically lead to inadvertent disclosure of HIV
status as HIV—infected women would require longer ap-
pointments than non—infected women [37], and could re-
sult in unnecessary treatment if the new service model re-
quires easier—to—use but less accurate testing techniques
[49]. One study found that nurses considered the impact
of integration on their workload acceptable [44]; no other
impacts on the health system or other health services were
discussed. This limited attention to the impact of integra-
tion on service quality and on the wider health system is
cause for some concern. Decisions on whether or not to
integrate specific services should be based on system—wide
consideration of all potential costs and consequences, in-
cluding unintended ones. However, the studies included
in the review did not estimate costs and economic conse-
quences of integration.
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Potential biases and limitations

This review has four main limitations. First, although we
used a robust and tested search strategy, it is nonetheless
possible that we missed relevant studies. However, com-
parison with other reviews with a similar scope (ie, integra-
tion of services into maternal and child health care)
[11,24,25,50], validates our strategy as we retrieved all rel-
evant titles cited there.

Second, we were unable to retrieve the full text for 23 pub-
lications that we considered potentially eligible based on
their titles and, where available, abstracts. Many of these
were published in national or regional journals, often in
languages other than English. Whilst this may have skewed
our findings towards studies set in Anglophone countries
and those published by European and North American re-
searchers, it should be noted that out of the 23 missing
studies only three were published from 2000 onwards. By
comparison, all included studies were published in 2005
or later. We therefore consider it unlikely that many of the
missing studies would have been eligible for inclusion, or
that this could have had a significant effect on our overall
findings.

Third, a potentially more important source of information
not reported here is formed by programme evaluations that
have not been published in the peer—reviewed literature, but
have been prepared by funding institutions and implement-
ing organisations. These additional data are included in a
separate publication [51], which more generally discusses
barriers and enablers to integration of services into ANC.

Fourth, as our review focused specifically on the impact of
a service delivery model in which services were integrated
into ANC, we required studies to compare findings to a
service model in which the same, or a similar, set of ser-
vices was provided in a non—integrated fashion. Without
such a comparison it would not have been possible to dis-
tinguish between outcomes due to the availability of the
services themselves, and those related to their mode of de-
livery. As a result, we excluded studies in which services
that had not been previously available were directly intro-

duced into the ANC setting. This applied in particular to
PMTCT services. Also studies that did not clearly describe
whether services had been previously available or, if so,
how these were delivered, had to be excluded. This limited
our evidence base to studies that very explicitly compared
service delivery models, despite the fact that others also
discussed similar integrated services.

CONCLUSIONS

Implications for policy and practice

This review highlights the potential for improving maternal
and child health care by integrating additional services with
antenatal care, capitalising on the opportunities presented
by relatively high rates of ANC coverage in many LMICs to
develop integrated, evidence—based and cost—effective in-
terventions with common delivery strategies for target pop-
ulations [5]. The content and complexity of such a service
package should be informed by the local health system ca-
pacity and epidemiological context and can evolve over
time. However, care should also be taken to minimise the
risks involved, such as potential deterioration of service
quality and patient satisfaction, or overburdening frontline
health workers.

Implications for research

There is a large evidence gap on the possible impacts for
uptake and utilisation of essential services and health out-
comes from integration of services with ANC. What little
evidence is available is of insufficient quality to allow for-
mulation of policy recommendations for other LMICs that
may benefit from integration of health services. There is a
clear need for more rigorously conducted studies, ideally
involving comparison between different service delivery
models with random allocation. However, additional qua-
si—experimental studies, and demonstration projects com-
plemented by modelling studies, could also provide valu-
able insights in this area and in particular should help in
understanding the role of contextual factors in achieving
specific outcomes.
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Background Antenatal care (ANC) is critical for improving maternal and newborn
health. WHO recommends that pregnant women complete at least four ANC vis-
its. Countdown and other global monitoring efforts track the proportions of wom-
en who receive one or more visits by a skilled provider (ANC1+) and four or more
visits by any provider (ANC4+). This study investigates patterns of drop—off in use
between ANC1+ and ANC4+, and explores inequalities in women’ use of ANC
services. It also identifies determinants of utilization and describes countries’ ANC—
related policies, and programs.

Methods We performed secondary analyses using Demographic Health Survey
(DHS) data from seven Countdown countries: Bangladesh, Cambodia, Cameroon,
Nepal, Peru, Senegal and Uganda. The descriptive analysis illustrates country varia-
tions in the frequency of visits by provider type, content, and by household wealth,
women’ education and type of residence. We conducted a multivariable analysis
using a conceptual framework to identify determinants of ANC utilization. We col-
lected contextual information from countries through a standard questionnaire com-
pleted by country—based informants.

Results Each country had a unique pattern of ANC utilization in terms of cover-
age, inequality and the extent to which predictors affected the frequency of visits.
Nevertheless, common patterns arise. Women having four or more visits usually
saw a skilled provider at least once, and received more evidence—based content
interventions than women reporting fewer than four visits. A considerable propor-
tion of women reporting four or more visits did not report receiving the essential
interventions. Large disparities exist in ANC use by household wealth, women’s
education and residence area; and are wider for a larger number of visits. The mul-
tivariable analyses of two models in each country showed that determinants had
different effects on the dependent variable in each model. Overall, strong predic-
tors of ANC initiation and having a higher frequency (4+) of visits were woman’s
education and household wealth. Gestational age at first visit, birth rank and pre-
ceding birth interval were generally negatively associated with initiating visits and
with having four or more visits. Information on country policies and programs
were somewhat informative in understanding the utilization patterns across the
countries, although timing of adoption and actual implementation make direct
linkages impossible to verify.

Conclusion Secondary analyses provided a more detailed picture of ANC utiliza-
tion patterns in the seven countries. While coverage levels differ by country and
sub—groups, all countries can benefit from specific in—country assessments to prop-
erly identify the underserved women and the reasons behind low coverage and
missed interventions. Overall, emphasis needs to be put on assessing the quality
of care offered and identifying women’s perception to the care as well as the bar-
riers hindering utilization. Country policies and programs need to be reviewed,
evaluated and/or implemented properly to ensure that women receive the recom-
mended number of ANC visits with appropriate content, especially, poor and less
educated women residing in rural areas.
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Antenatal care (ANC), defined as the care provided to a
woman during her pregnancy, is an essential component
of reproductive health care. ANC can serve as a platform
for the delivery of highly—effective health interventions that
can reduce preventable maternal and newborn deaths
[1,2]. ANC services offer pregnant women an entry point
to the health care system, providing appropriate screening,
intervention and treatment throughout pregnancy, and en-
couraging women to seek a skilled birth attendant for their
delivery [3]. Furthermore, using ANC allows women to re-
ceive information about improving maternal health through
proper nutrition and self-care during pregnancy; and
throughout the postpartum period, such as the benefits of
exclusive breastfeeding and counseling on family planning
methods [4].

The current World Health Organization (WHO) recommen-
dation is that each woman receives a minimum of four goal—
oriented or focused ANC visits for low—risk deliveries, to be
supervised or attended by a skilled ANC attendant [4]. The
timing of the first visit should be before 16 weeks of preg-
nancy, the second visit should be between 24 and 26 weeks,
the third visit between 30 and 32 weeks, and the fourth vis-
it between 36 and 38 weeks [5]. WHO defines a thorough
set of essential elements for each visit (Box 1).

Coverage of ANC has been used globally as one of the in-
dicators to track progress towards Target 5.B (achieving
universal access to reproductive health by 2015) under
Millennium Development Goal 5 (MDG 5) to improve ma-
ternal health [12]. The official ANC indicators for global
tracking are: (1) the proportion of women with a recent live
birth who report at least one ANC visit with skilled health
personnel (ANC 1+); and (2) the proportion of women
with a recent live birth who report at least four ANC visits
with any provider (ANC 4+) [12].The Countdown to 2015
for Maternal, Newborn and Child Survival, a global move-
ment that tracks coverage for evidence—based interventions
in 75 countries that account for more than 95% of mater-
nal and child deaths [13], also reports on the ANC 1+ and
ANC 4+ indicators.

There have been numerous studies of the determinants of
ANC use in low— and middle—-income countries. Fewer
studies have examined the determinants of use by frequen-
cy of antenatal care visits, comparatively, and through in-
ferential analyses [14-21]. There have also been several
analyses of equity in utilization of ANC services. Relevant
articles stratify utilization by urban/rural place of residence
[16,22-24], and less frequently, by mother’s education
[15,25], wealth [15,26], income [25], and ethnicity [25].
However, little is known about the frequency of ANC visits
in general, especially as a comparative presentation across
countries. No previous study, to our knowledge, has exam-
ined utilization in terms of what the globally measured

Box 1. The evolution of World Health Organization guidelines
for antenatal care visits

The concept of antenatal care originated in Europe in the
early decades of the 20" century:. It is believed that the ANC
model and the recommendations set at that time formed
the foundation for ANC programs worldwide. The model
indicated that visits should begin around 16 weeks of ges-
tation, followed by visits at 24 and 28 weeks, then fort-
nightly visits until 36 weeks, and finally, weekly visits until
delivery [6].

This ‘Western model’ was implemented for developing coun-
tries without taking into consideration contextual factors,
which are especially important in low—resource settings [7].
WHO therefore developed a new model of ANC, consisting
of a reduced number of visits and specifying the evidence—
based interventions to be provided at each visit, including:
assessment of the pregnant woman,; screening for pre—ec-
lampsia, anemia, syphilis, and HIV; provision of preventive
measures such as checking of iron and folate dosage, tetanus
toxoid immunization, anti-malarial precautions, and advice
on labor or danger signs; advise on proper self—care, nutri-
tion, and substance abuse; and counseling on the importance
of family planning [5]. These recommendations are referred
to as “focused” or “goal—oriented” ANC. Clinical evidence at
the time the recommendations were released indicated that
health outcomes were similar for women who received the
four focused visits and women who received standard ANC
with more visits [7,8].

Dowswell and colleagues [6] in an updated Cochrane sys-
tematic review using new methods of assessment, showed
a statistically significant increase in perinatal mortality in
low— and middle—income settings among women who re-
ceived focused ANC compared to women who received
standard ANC. In a 2011 statement, WHO acknowledged
this and planned to provide updated guidelines for ANC
based on their findings to be generated from additional sec-
ondary analyses [9]. The results of a secondary analysis
looking at the WHO ANC trial were published in 2013,
again showing a substantial increase in perinatal mortality
among women receiving the focused ANC compared to
those receiving the standard package, especially between
32 and 36 weeks of gestation. However, the findings also
showed high levels of heterogeneity between the popula-
tions in the trials, and suggested that differences in perina-
tal mortality between the control and intervention groups
could be attributed to different settings, populations or
even quality of care received [10]. The WHO is re—evaluat-
ing its ANC guidelines, an exercise which is expected to be
completed by the end of 2015 [11].

ANC indicators might be missing with respect to associa-
tions between women’s characteristics and their patterns of
visits. Moreover, qualitative studies, or studies that use both
qualitative and quantitative methods, are fewer in number
[27]. These studies focus on contextual aspects such as the
presence of health care workers in the community, avail-
ability of affordable care, household characteristics and per-
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ceived distance from the health care facility, waiting time
at the facility [27], women’s perceptions about ANC, and
their experiences, attitudes, beliefs and perceived need for
services [27,28].

For this paper, we purposely selected a limited number of
Countdown countries to examine and understand the un-
derlying patterns of ANC utilization that are not revealed
when relying solely on the globally measured ANC indica-
tors. We identify whether a significant drop—off in utiliza-
tion occurs after a certain number of visits. We also de-
scribe the number of ANC visits by the type of provider,
and the content received overall during ANC. We examine
the coverage of ANC by three measures of inequality. Fi-
nally, we use several environmental, population and indi-
vidual characteristics to analyze utilization patterns in the
selected countries. In addition, contextual information on
policy and program structure was collected from the se-
lected countries for the purpose of improving understand-
ing of ANC coverage levels and drop off.

DATA AND METHODOLOGY

Data

The selection of countries was based on several criteria with
the desire to have six to seven Countdown countries {rom
different world regions, each with a Demographic Health
Survey (DHS) in 2010 or later. We chose countries with ex-
treme coverage levels (high or low) of ANC 4+, ANC 1+ and
skilled birth attendance. We also selected a couple of coun-
tries identified as priority countries for eliminating mother—
to—child transmission of HIV (list of the Countdown coun-
tries in Table S1 in Online Supplementary Document). The
seven selected Countdown countries are Bangladesh, Cam-
bodia, Cameroon, Nepal, Peru, Senegal and Uganda.

Data for our analyses were obtained from nationally—rep-
resentative household surveys conducted under the DHS
program [29]. Information on the number of ANC visits
for the most recent live birth in the five years preceding the
survey for each woman in the sample was found in the
women’s individual questionnaire. Women who responded
“don’t know” or had a missing response were excluded
from the analysis. Missing variables found in responses to
the other variables we chose for our descriptive and infer-
ential statistics were handled similarly and observations
were dropped from the analysis (proportions of missing
varied between variables in each country and across coun-
tries but never exceed a proportion of 0.7% of the total
sample size per country). The following DHS surveys were
used for the analyses presented in this work: Bangladesh
2011, Cambodia 2010, Cameroon 2011, Nepal 2011, Peru
2012, Senegal 2010, Uganda 2011.

Methodology

The bulk of this study consisted of a thorough descriptive
analysis to unpack the ANC indicators. We analyzed ANC
visit frequency by type of provider reported and by content
interventions received. In each survey, women were asked
to list the providers they saw during any ANC visit. We cat-
egorized women who reported having ANC into those who
saw a skilled provider for at least one visit and those who
saw unskilled providers only (the list of providers in Table
S2 in Online Supplementary Document). We selected a
limited number of evidence—based content interventions
that should be routinely administered during ANC visits
and data usually available through DHS: blood sample tak-
en, blood pressure taken, urine sample taken and being
told about pregnancy problems. In Bangladesh, only being
told about pregnancy problems was available, as the other
questions were not asked. We examined differences in con-
tent received among women who saw a skilled provider vs
those who saw only an unskilled provider, and the pattern
of content received by wealth quintile. We charted the fre-
quency of visits by gestational age at first ANC visit (by tri-
mester). In Bangladesh, no data were collected on this vari-
able. We also investigated inequalities in utilization of ANC
visits by three dimensions of inequality, specifically, wom-
en’s education (none, primary, secondary, and higher),
household wealth quintile (five wealth quintiles from poor-
est to richest as defined by DHS) and the area of residence
(rural or urban). We described the differences in propor-
tions of women’s reported frequency of visits by each of the

three dimensions.

To identify the determinants that affected women’s choices
in initiating ANC and the seeking patterns among women
who reported receiving ANC, we adopted Anderson’s Be-
havioral Model for Healthcare Use [30], specifically four
components of the model and a selection of 15 determi-
nants (Figure 1). Anderson’s Behavioral Model has been
used extensively to understand utilization in different
health care settings [32]. Numerous studies have made use
of this conceptual model to study the determinants of an-
tenatal care utilization [17,19,32,33]. We assessed the fac-
tors that influence the frequency of ANC visits for two com-
parisons: those reporting no visits vs those reporting one
or more visits; and those reporting one to three visits vs
those reporting four or more visits. After examining the bi-
variate relationships between each determinant and the de-
pendent outcomes, we performed multivariable logistic re-
gression analyses. Using the strategy of hierarchical entry
of variables [34], we first included the external environ-
ment factors into the models to assess their association with
the outcome variable. Using backward elimination we ex-
clude factors not significant (P<0.05) at the level being en-
tered, one at a time, starting with the variable with the
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Figure 1. The conceptual framework based on Anderson’s Behavioral Model of Healthcare Use and the corresponding determinants
used in our secondary analysis [31]. Source: Anderson 1995 [31]. ' Age at woman’s most recent birth was calculated by subtracting
the last child’s date of birth from the woman’ date of birth divided by 12. "Religion was categorized as dominant religion and other
religions. "Household wealth quintile is made up of five wealth quintiles from poorest to richest as constructed by DHS where each
quintile represents 20% of the households in the study sample. "The variable ‘who decides about woman’s health care’ is categorized
as: woman alone, woman & partner, partner alone, someone else."Gestational age at first ANC visit was grouped into trimesters.
viBirth rank was categorized as: 1% — 2™ birth, 3™ — 4™ birth, 5" birth or more. “Preceding birth interval was grouped into: first birth
(no interval), less than 2 years interval, 2—-3 years interval, more than 3 years interval.

highest P—value. We re—ran the models until all the vari-
ables at the level being entered were significant. After look-
ing at the model with environmental variables only, we
added the predisposing characteristics to the models fol-
lowed by a reapplication of the backward elimination pro-
cedure. The enabling factors and the need factors were then
added to the models using similar procedures.

We analyzed the data with Stata (StataCorp. 2013. Stata
Statistical Software: Release 13; College Station, TX: Stata-
Corp LP) using the ‘svy’ prefix to take into account the
complex sample design, including sampling weights and
clustering.

Collection of information on ANC-related
national policies and programs

We collected information on policy and programming for
ANC in each of the seven countries by identifying a gov-
ernment official, researcher and/or non—governmental or-
ganization (NGO) staff knowledgeable about current and
past ANC policy and programs and willing to assist. Each
key informant was encouraged to contact additional re-
source persons as necessary and to provide the research
team with copies of relevant documents. We developed and

provided informants with a self-administered standard.
Topics covered in the questionnaire included information
on country policies and guidelines, with details on recom-
mended timing, number and content of ANC visits. Addi-
tional information requested included the locations of ANC
service provision in each country, the types of providers,
incentives for women to seek care, user fees, incentives for
providers, communication or social marketing around
ANC, and how the ANC service is organized. Most ques-
tions were open—ended, and a final question asked for any
additional comments from the informant on how uptake
of ANC services might be improved. To assist the informant
in filling out the questionnaire and for verification purpos-
es, each country questionnaire included pre—completed de-
scriptive information from the latest country DHS or other
publication, when available.

One member of the research team reviewed global policies
relevant to ANC, compiled results from the country ques-
tionnaires, reviewed documents provided by key infor-
mants and others found through online searches. Follow—
up with key informants was made to provide missing
information or to resolve discrepancies. Descriptive sum-
maries and tables were completed for each country along
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Figure 2. Percentage of women who had a live birth in the five years preceding the DHS surveys reporting zero to more than nine
ANC visits for their most recent live birth, and mean of ANC visits among all these women (95% confidence intervals), in seven

Countdown countries.
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with an overall summary of findings. Results were shared
with the research team and used in analyzing the country
results.

RESULTS

The seven countries we selected for this secondary analysis
are Bangladesh, Cambodia, Cameroon, Nepal, Peru, Sen-
egal and Uganda. The un—weighted sample sizes of women
aged 15-49 years in each country were: 7319 (ever—mar-
ried women only) in Bangladesh; 6421 women in Cambo-
dia; 7576 women in Cameroon; 4079 women in Nepal;
7991 women in Peru; 8008 women in Senegal and 4818
women in Uganda.

Descriptive analysis

Table 1 describes the proportions of women reporting one
or more and four or more ANC visits with a skilled pro-
vider or any provider. With the exception of Bangladesh
and Nepal, 85-96% of the women reported at least one
ANC visit with a skilled provider. In Bangladesh, around
one—third of the women reported not receiving any ANC.
The proportion of women who reported four or more vis-
its ranged from 48% to 63% in five of the seven countries.
Bangladesh was at the low end, with 24% and Peru stood
out with 94%. Despite the fact that the globally measured
ANC indicators are not fully comparable, because the ANC
1+ indicator refers to visits with a skilled provider and ANC
4+ refers to visits with any provider, it is important to note
that in five out of the seven countries, over 90% of the
women who reported receiving four or more visits with any
provider also reported receiving at least one visit with a
skilled provider (Table 1).

The distribution of number of ANC visits varies from coun-
try to country, as shown in Figure 2. Peru has the highest
mean (7.6); Cameroon and Cambodia have a mean of just
over four reported ANC visits. The distributions in Bangla-

desh and Peru represent two extremes, with a right skewed
distribution in Bangladesh (35% of women with no visits)
and a left skewed distribution in Peru (nearly no women
reporting zero ANC visits). Most women who reported no
ANC visits reside in rural areas, are in the two poorest quin-
tiles of their national populations, and have less than a pri-
mary school education (data not shown).

We present the cumulative distribution of ANC visits by
provider type and the relative decline in proportions of
women across the visits in Figure 3. In Bangladesh, Cam-
bodia, Cameroon and Peru, the proportions of women who
reported receiving ANC appears to gradually decrease as
the number of visits increases. In Senegal and Uganda,
there seems to be a pronounced drop off between three and
four or more visits; in Nepal this noticeable drop off occurs
between four and five visits. Similar to the results in Table
1, most women reported receiving care from a skilled pro-
vider during one or more ANC visits. The relative decline
in the proportion of women who reported receiving care
from unskilled providers decreased faster than the relative
decline of the proportion of women who reported receiv-
ing care from skilled providers, as the reported number of
visits increased.

We show the percentage of women receiving selected con-
tent interventions during any ANC visit among women re-
porting one to three or four or more visits in Figure 4.
Women who reported four or more visits reported receiv-
ing at least one content intervention more than women re-
porting one to three visits, even though the increase in pro-
portions varied across countries and among interventions;
this pattern is also visible after stratifying the percentage of
women receiving content by type of provider reported (Ta-
ble S3 in Online Supplementary Document) However, a
considerable proportion of women who reported the rec-
ommended four or more ANC visits did not receive any of
the essential interventions at least once. Women who re-
ported receiving ANC services and seeing a skilled provid-
er at least once, seemed to report receiving more content

Tahle 1. Percentage of women who had a live birth in the five years preceding the DHS surveys who reported one ANC visit with a
skilled provider and four or more visits with any provider or skilled provider for their most recent live birth, in seven Countdown

countries

One or more ANC  ANC 1+ (wih A

VISITS WITH ANY SKILLED PROVIDER) (%)

ANC 4+ (with
ANY PROVIDER) (%) WITH A SKILLED PROVIDER® (%)

Women geporTing ANC 4+ wiTh ANY PROVIDER
AND PRESENT AS A SUBSET AMONG WOMEN REPORTING

Four or more ANC visits

PROVIDER (%)

ANC 1+ wih A SkiLLED PROVIDER (%)

Bangladesh 2011 64.6 51.7 23.9 19.9 83.4
Cambodia 2010 89.6 89.1 59.6 59.4 99.7
Cameroon 2011 85.4 84.9 62.9 62.7 99.7
Nepal 2011 84.9 58.2 50.1 40.0 79.8
Peru 2012 98.4 96.0 94.4 922 97.6
Senegal 2010 95.8 93.2 51.2 50.2 98.1
Uganda 2011 95.7 94.8 48.5 48.1 99.3

DHS — Demographic Health survey, ANC — antenatal care
*At least one visit of the four or more visits is with a skilled provider.
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Figure 3. Cumulative percentage of women who had a birth in the five years preceding the DHS surveys by number of ANC visits and
type of provider for their most recent live birth, in seven Countdown countries.
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Note: In bangladesh, dataon thefirst3 interventions
were not collected in the DHS survey.
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Figure 4. Percentage of women receiving content interventions during any ANC visit among women reporting one to three ANC visits
or four or more ANC visits for their last live birth in the five years preceding the DHS survey, in seven Countdown countries.
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interventions than women who received care from un-
skilled providers (Table S3 in Online Supplementary Doc-
ument). Stratification of women’s reported content by
household wealth quintile (Table S4 in Online Supple-
mentary Document), showed that as women’ wealth sta-
tus increased, so did their proportions of reporting receipt
of content interventions at least once during any visit.

We looked at gestational age at first ANC visit among wom-
en who reported receiving ANC visit for their most recent
birth in the five years preceding the DHS survey. The re-
sults show that women who had their first ANC visit dur-
ing the first trimester reported a higher number of visits
overall (Figure S5 in Online Supplementary Document).
In Cameroon and Uganda, the proportion of women who
made their ANC debut during the second trimester is high
relative to other countries. Nearly 40% of women in Cam-
eroon and around half of the women in Uganda started
ANC during their second trimester. In all seven countries,
the proportion of women who report starting ANC in the
third trimester is around 5% with the exception of Uganda,
where 13% of the women report receiving ANC for the first
time in the third trimester; these women generally report
three or less visits.

We present the distribution of women who reported re-
ceiving ANC visits by household wealth quintile in Fig-
ure 5. Wide disparities in the proportions of women re-
porting utilization exist across the wealth quintiles, except
in Peru and Uganda. Top inequality exists where women
in the richest wealth quintile are much better off than the
rest; bottom inequality exists where women in the poor-
est wealth quintile are worse off than the rest of the wom-
en [35]. Inequality patterns differ by country. In Bangla-
desh, ANC utilization patterns clearly show top
inequality, whereas in Cambodia and Nepal a pattern of
top inequality begins to emerge only as the number of
visits increases. The greatest disparities among countries
are found in the proportions of women’s reported visits
by educational level (Figure S6.A in Online Supplemen-
tary Document). Women with the highest level of edu-
cation report the highest proportions of visits. A pattern
of top inequality emerges as the number of visits increas-
es in all countries except Peru, where the inequality by
woman’s education is minimal and linear. Inequalities also
exist in ANC utilization by place of residence (Figure S6.B
in Online Supplementary Document). In all seven
countries, women living in urban areas reported higher
proportions of visits compared to their counterparts re-
siding in rural areas. As a result of the drop off in utiliza-
tion in Senegal and Uganda (Figure 2), the proportions
of women who reported four or more visits show a con-
siderable decline across all the wealth quintiles, educa-
tional levels and by urban—rural residence, in addition to

a noticeable widening of the gap across categories of the
three stratifiers as the number of visits reaches four or
more ANC visits.

Model-based results

In the multivariable analysis, we sought to identify deter-
minants of ANC initiation in Model A (zero visits vs one or
more visits), and of frequency of visits in Model B (one to
three visits vs four or more visits). Within each country,
determinants predicting initiation of care and frequency of
visits differed somewhat, except in Bangladesh where sim-
ilar determinants predicted the outcome measures in both
models at relatively similar odds ratios (OR). We present
the results of Model B for the seven countries in Table 2;
the results of model A and B for each country are found in
in Tables S7TA-G in Online Supplementary Document.
When we entered the external environment factors, initial-
ly, place of residence had a significant effect on ANC in both
models in all countries, except Uganda; however, as the
subsequent levels were added to the models place of resi-
dence became insignificant. The exceptions are Bangladesh
and Senegal where women residing in rural areas were less
likely to report at least one visit, in Model A (OR: 0.67 and
0.62, respectively) and less likely to report four or more
visits in Model B (OR: 0.52 and 0.74, respectively), com-
pared to women residing in urban areas. Generally, among
women’ predisposing characteristics, educational level was
the strongest predictor of the outcome measures. In Peru,
Senegal and Uganda, educational level was significantly
positively associated with initiation of care (in Model A)
only. In Bangladesh, Cambodia, Cameroon and Nepal, hav-
ing any level of education significantly increased the odds
of initiating ANC and having a higher frequency of visits,
compared to having no level of education. Woman’ age at
last birth became less significant as the determinants from
other levels were added into the Models. The only age
group which recorded a significant effect on the outcome
measures was the 20-34 years age group, where women in
this age group in Cambodia, Nepal and Uganda were more
likely to report having at least one ANC visit compared to
women who were less than 20 years old (odds ratios ORs:
1.58, 1.54 & 1.62, respectively). While in Cambodia,
Cameroon and Peru, women aged 20-34 were more likely
to have four or more visits compared to women who were
less than 20 years old (ORs: 1.43, 1.57 & 2.48, respective-
ly). The effect of the other ‘predisposing’ characteristics
(woman’s occupational status, religion and marital status)
were generally not significantly related to women’s report-
ed frequency of visits. Within the enabling resources, cur-
rent partners’ education affected the outcome measures
positively in several countries. In Bangladesh, having a sec-
ondary or higher education and in Cambodia and Nepal
having a secondary education increased the odds of initiat-
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Antenatal care utilization survey data

Wealth quintiles® Q1: poorest 20% @ Q2 @ Q3 © Q4 © Q5: richest 20%

The horizontal lines connect the richest (yellow circles) and poorest
(red circles) quintiles.

The longer the line between the two groups, the greaterthe
ahsolute inequality.

For higher cumulative frequencies of ANC visits, estimates arenot
shown in the graphs because some quintiles have small sample sizes
(several categories with < 25 observations).
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Figure 5. Percentage of women who had a live birth in the five years preceding the DHS surveys by number of ANC visits

and household wealth quintiles, in seven Countdown countries.
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ing care (Model A) and the odds of having four or more
visits compared to women whose current husbands have
no education. Household wealth was the strongest predic-
tor of the outcome measures in this level. Household
wealth was positively associated with reporting four or
more visits in all countries. The richest quintiles presented
odds ratios of 2.4 to 6.1 and 1.7 to 3.1 compared to the
poorest in Models A and B, respectively; with Senegal hav-
ing the highest effect—odds ratio of 7.7 in Model A and Ban-
gladesh having the highest effect—an odds ratio of 4.1 in
Model B. Decision regarding the woman’s health care was
only significant in Cameroon (Model A), Nepal (both mod-
els) and Peru (Model B) and had a negative effect on the
outcome measure. In the fourth and final hierarchical lev-
el, the “need” factors, women whose gestational age at ini-
tial visit was in the second or third trimester were signifi-
cantly less likely to have four or more visits compared to
women who had their initial visit in the first trimester. Birth
rank had a significant negative association with initiation
of ANC in Cambodia and Nepal; in Bangladesh, Peru and
Senegal the negative effect of birth rank is significant at the
5% birth or higher. Birth rank is also negatively associated
with the frequency of ANC visits among women’s 5" birth
or more in Bangladesh, Cambodia, Nepal, Peru and Sen-
egal. Preceding birth interval was a strong predictor of the
outcome measure in both models in Bangladesh, Cambo-
dia, Cameroon and Nepal showing a negative association.

Descriptive review of ANC-related national
policies and programs

Each of these seven countries has its own set of national
policies, strategies and guidelines around health-related is-
sues and ANC, specifically. Tables 3 and 4 summarize the
information obtained through the questionnaire. Countries
vary widely in terms of their ANC-related policies, pro-
grams, standards, and guidelines. Here we use selected ex-
amples to explore how these variations may have affected
the ANC utilization patterns presented in the descriptive
and multivariable analysis above. We describe this link
with caution, because our data sets are not sufficiently com-
plete or quantitative to determine directional causality.

Bangladesh and Peru, at the two extremes of ANC 1+ and
ANC 4+ coverages among these seven countries, have com-
prehensive guidelines and policies related to ANC. Al-
though, ANC utilization is relatively low in Bangladesh,
trends in coverage of ANC 1+ and ANC 4+ have been in-
creasing steadily since the early 1990s [13]. Unlike Bangla-
desh and the other five countries, the Peruvian government
goes beyond the WHO guidelines of four ANC visits and

recommends a minimum of six scheduled visits.

Both Senegal and Uganda show a distinct drop—off in ANC
utilization between the third and fourth visits. In Senegal,

several reproductive health—related policies were either up-
dated or developed between 2002 and 2005, and one of
the changes included moving from a standard of three to
four ANC visits. In Uganda, the government has adopted
a four—visit, focused ANC approach, and recently intro-
duced guidelines addressing HIV/AIDS and prevention of
mother—to—child transmission that refers to ANC as a plat-
form for care and treatment. However, the reported num-
ber of visits by gestational age during the first ANC visit
(Table S5 in Online Supplementary Document) showed
that 66% and 13% of Ugandan women report initiating
care during their second and third trimester, respectively,
which inevitably means there is less time to complete the
recommended number of visits prior to childbirth. The re-
sults of Uganda’s multivariable analysis also show that as
the gestational age at first ANC visit increases, women are
significantly less likely to report receiving four or more
ANC visits compared to three or fewer.

In Nepal, the proportion of women receiving care only
from an unskilled provider was the highest among the sev-
en countries, followed by Bangladesh. Our contextual in-
formation showed that both these countries had clear
guidelines permitting unskilled providers to offer certain
ANC services. The National Medical Standards for Reproduc-
tive Health guideline, adopted by the Nepali government in
2009, states that in the absence of a skilled birth attendant
in the facilities serving rural areas, a maternal and child
health worker or a health assistant (categorized as unskilled
providers in our study) can provide ANC services [36].
With 90% of our sample of Nepali women residing in rural
areas, high proportions of women may have only had ac-
cess to unskilled providers offering ANC services. Further-
more, some reports from Nepal refer to unskilled providers
such as health assistants, auxiliary health workers, mater-
nal and child health workers, and village health workers as
trained professionals [37]. In Bangladesh, similar to Nepal,
the majority of women reside in rural areas (around 75%
of our sample), which are served by a complex network of
public health facilities offering ANC services by skilled and
unskilled providers. At community level, providers now
considered unskilled for ANC, historically provided ser-
vices at primary facilities and household level through both

government and non—government agencies [38].

DISCUSSION

The globally—measured ANC indicators, ANC 1+ and ANC
4+, need to be accompanied by more detailed analysis of
ANC utilization patterns in each country in order to un-
pack the underlying factors and inequalities that play a role
in women’s uptake of ANC services.

We intentionally selected countries for analysis from differ-
ent world regions and with varying levels of ANC 1+, ANC

JUNE 2016 » VOL.6 NoO. 1 » 010404
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Tahle 3. Summary of policies and programs related to ANC, in seven Countdown countries

SELECTION OF NATIONAL POLICIES AND THEIR REFERENCE T0 ANC

Bangladesh  National Maternal Health Strategy—2001:

* Specifies the supply of equipment for ANC, the delivery of care and a
monitoring checklist.

« Qutlines interaction with pregnant women and their families to ensure
ANC uptake and popularization of service delivery mechanisms as well
as the use of ANC for birth preparedness.

Health, Population and Nutrition Sector Development Plan (HPNSDP), 2011—

2016:

* ANC mentioned as a key service in emergency obstetric care needs and
management.

* Specifically mentions distribution of folic acid/and iron supplementa-
tion.

National Plan of Action for Adolescent Sexual and Reproductive Health, 2013:

* Specifically published to tackle the major concern of teenage pregnan-
cies which make up around 30% of adolescents aged 15-19 y old.

PoLICIES & EFFORTS TO TACKLE
INEQUITIES

The HPNSDP-2011-2016 pri-
oritizes the improvement of
ANC by:

» Emphasizing maternal, new-
born, child and adolescent
health interventions/services
in urban slums, hard to
reach and low performing
areas.

* Prioritizing areas of high ma-
ternal mortalities and geo-
graphically & socially disad-
vantaged population.

ANC—RELATED CAMPAIGNS OR

COMMUNICATION EFFORTS

Available through various

types:

e Television and radio pro-
grams.

e Mass communication dur-
ing the Safe Motherhood
days when ANC is promot-
ed along with other servic-
es.

e Posters and pamphlets
available at health facilities.

Cambodia

Health Sector Strategic Plan for 2008-2015:

* Plans to scale up access to and coverage of health services, especially
comprehensive reproductive, maternal, newborn and child health ser-
vices.

Safe Motherhood Clinical Management Protocols for Referral Hospital-June

1013 & Safe Motherhood Clinical Management Protocols for Health Centre—

July 2010:

* Provide technical updates regarding frequency of ANC visits (from 2+
to 4+), timing (as early as knowing the missing period), and additional
services (screening).

The Health Sector Strategic Plan

— 2008-2015 has pro—poor

policies including:

* Pro—poor health financing
systems

 Exemptions for the poor

 Expansion of the health eq-
uity funds

¢ Health insurance

To promote early ANC visits
an ANC campaign took place
in 2009 using both mass me-
dia and interpersonal com-
munication in selected geo-
graphical areas.

Cameroon

Prenatal care centres (Soins Prenataux Recentres)—2006

¢ Includes change from the focus on the number of visits to the quality
of the visit.

Prevention of Mother to Child Transmission of HIV-November 2008

A project initiated by the
World Bank in 14 districts to
test performance—based fi-
nancing addresses some as-
pects of inequity.

No specific efforts noted

Nepal

National Health Policy — 1991:

* Adopted the safe motherhood approach with the Safe Motherhood Pro-
gram being a priority.

Safe Motherhood Policy—1996:

 Focuses on improving maternal health in a holistic way

National Policy on Skilled Birth Attendants NPSBA)—2006

National Medical Standard for Reproductive Health—2009:

» An updated version of the National Maternity Care Guidelines NMCG)
which was released in 2006.

* A standard reference document for essential clinical materials and tools

in support of patient care using the latest evidence in maternal and neo-
natal care.

 Uses the concepts of focused antenatal care.

» Emphasis is on every pregnant woman being at risk, birth preparedness
and complication readiness, providing quality rather than quantity of
antenatal care.

No specific efforts noted.

e The Government imple-
mented a communication
strategy.

¢ ANC-related messages are
broadcast through radio.

Peru

Comprehensive Health Insurance (The Seguro Integral de Salud (SIS)) —2001:

 Aims to protect the health of Peruvians who do not have health insur-
ance, prioritizing those vulnerable populations who are in poverty or
extreme poverty.

Budgeting for results (Presupuesto por Resultados) — 2008:

« It proposes action based on critical problem solving and includes Stra-
tegic Programs such as the one for Mother and Newborn (which was
established for women in extreme poverty & no health insurance).

Technical document: National Strategic Plan for Reduction of Maternal and

Neonatal Mortality (RN No. 207—2009)

Technical Guides: Intervention Model to improve Access, Quality and Use of

facilities that provide obstetric and neonatal functions (RM No. 223-2009/

MINSA)

« provides strategies to improve availability, accessibility and use of fa-
cilities.

Technical Standard for the comprehensive care of maternal health (RM No.

827-2013/MINSA)

« Establishes the technical requirements and administrative procedures,
based on scientific evidence, that allow to deliver quality care in prepa-
ration for pregnancy, refocused prenatal care, institutional and skilled
delivery care and postpartum care.

* The Seguro Integral de Salud
(S1S-2001
e The Mother and Newborn
Strategic Program
e The Technical Standard for
Vertical Delivery with Atten-
tion to Intercultural Adaption:
intended to improve access
for Andean and Amazonian
women of childbearing age.
The establishment of Mater-
nal Waiting homes to in-
crease access to delivery care
in health facilities.

Different media used to com-
municate importance of ANC
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Table 3. Continued

Senegal

SELECTION OF NATIONAL POLICIES AND THEIR REFERENCE T0 ANC

National Program for the Prevention of Maternal Mortality (Programme Na-
cional de Prevention de la Mortalite Maternelle)—1990

Politique de Santé et d’Action Sociale (Health Policy and Social Action)-1995
¢ Placed reproductive health as one of the cornerstones.

Population Policy Statement (Déclaration de Politique de Population)

e Established in 1998 & updated in 2002 to be consistent with the ICPD.

National Program of Reproductive Health (Programme Nacional de santé de
la Reproduction)—2002

A multi—sectoral roadmap

* Developed to accelerate the reduction of maternal and neonatal mortal-
ity in order to achieve MDGs 4 & 5.

POLICIES & EFFORTS T0 TACKLE
INEQUITIES

The national strategy for all
women of reproductive age has
elements for making services
available to all-geographically,
financially, socio—culturally,
and to all religious groups
through:

* Increasing points of service
delivery.

* Provision of minimum pack-
age of reproductive health
services at health facilities.

* Adjusting the fees/costs ac-
cording to people’s abilities
to pay.

ANC—RELATED CAMPAIGNS OR
COMMUNICATION EFFORTS

e Government conducted
nationwide scale up cam-
paign with radio and televi-
sion spots on malaria pre-
vention with SP and use of
ITNs.

NGOs support this cam-
paign by broadcast general
messages on antenatal care
through local-community
radio.

Uganda

The National Policy Guidelines and Service Standards for Sexual and Repro-
ductive Health and Rights—2012 (3 update)

* Sets rules and regulations governing reproductive health services in-
cluding antenatal services

* Qutlines tasks that guide service provision and describe aspects of ANC
services

» Emphasizes integration of services such as access to services for sexu-
ally transmitted infections and HIV/AIDS services at the ANC clinic
Integrated National Guidelines on Antiretroviral Therapy, Prevention of Moth-

er to Child Transmission and on Infant & young Child feeding—2011
« Facilitates integration of services and to promote a family—centered ap-
proach for HIV and AIDS care and treatment.

» ANC is recognized as a platform for this care and treatment.

A voucher scheme for preg-
nant women is being piloted in
a few areas.

Radio messaging on partic-
ular aspects of ANC, eg,
malaria prevention and
prevention of mother to
child transmission of HIV
e Some projects in limited
geographic areas have used
phone text messages to
ANC clients

ANC — antenatal care, SP — sulfadoxine—pyrimethamine, ITN — Insecticide—treated bednet, NGO — non—governmental organization, ICPD — Interna-

tional Conference on Population and Development, MDG — Millennium Development Goals, HIV — human immunodeficiency virus, AIDS — Acquired

Immune Deficiency Syndrome.

4+ and skilled birth attendance coverage. Skilled birth at-
tendance is lowest, at 32% and 36%, in Bangladesh and
Nepal, respectively [13]; in addition to having the lowest
proportions of one or more and four or more ANC visits,
our results also showed that these two Asian countries re-
ported the highest prevalence of ANC provision by an un-
skilled provider. However, local definitions of what consti-
tutes a skilled provider seem to vary in these two countries
as described in the descriptive review of national policies
and programs.

Nevertheless, the majority of women in the seven Count-
down countries reported receiving care from a skilled pro-
vider at least once. The reported content interventions, on
the other hand, require more attention. Even in Peru,
where over 90% of women reported receiving four or more
visits, evidence—based content was highest relative to oth-
er countries yet not universal. Regardless of countries’ di-
verse settings, women who reported four or more ANC
visits, who received care from a skilled provider at least
once and were better off in terms of household wealth, re-
ported receiving a higher proportion of each of the four
content interventions. Similar results were also presented
by Hodgins et al (2014), who looked at DHS data on con-
tent interventions of ANC visits from countries [31]. In

their analysis, the proportion of content interventions (out
of eight) among women who reported four or more visits
ranged from 32% to 85% in the 41 countries and the over-
all average was 60% [31]. These relationships need to be
explored further at the country level to understand wheth-
er content interventions are not being provided during
ANC visits or are being postponed to later during the preg-
nancy, resulting in missed opportunities for women who
report a low number of visits. Or, on the contrary, the per-
ceived usefulness and quality of the interventions offered
at health care facilities may play a role in women’s decisions
about whether to return for subsequent visits. We did not
consider the health care facilities providing the ANC ser-
vices in our quantitative analysis, yet this may play an im-
portant role in women’s ANC utilization patterns especial-
ly if the quality of care is perceived as poor. Powell-Jackson
and colleagues looked at the quality of ANC services in the
private commercial sector, private not—for—profit sector,
public sector and home from DHS data in 46 low— and
middle—income countries [39]. The content of care score
was worst in home—based care, where women received the
least number of ANC services, followed by both the public
and private commercial sectors with similar scores and the
private not—for—profit had the highest ANC content score.
The researchers conclude that the private commercial and
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Tahle 4. Summary of national standards and guidelines for ANC, in seven Countdown countries

Recommenpep numeer oF ANC
VISITS

PREs-
ENCE OF
GUIDELINES
FOR VISIT
CONTENT

Where ANC SERVICES ARE
PROVIDED

Wto provioes THe ANC services

PRESENCE OF USER FEES

INCENTIVES FOR WOMEN'S
UTILIZATION

Bangladesh Follows the WHO Present  Provided at both In urban areas and the No public sector  In some Upazila
recommendation: private sector and private sector, doctors fees. Private Health Centers
e 1% visit: before 16 public sector (primary, usually provide ANC. In facilities charge (public facilities)
weeks. secondary and tertiary  rural areas there is a wider  fees for service. patients receive
e 27 visit: 24-28 weeks. facilities) and through  array of skilled and transportation cost.
* 3 visit: 30-32 weeks. NGOs. Home—based unskilled providers who
o 4 visit: 36-38 weeks. ANC may be provided  offer ANC services.
in rural areas.
Cambodia Follows the WHO Present  Provided at health Types of providers & Public facilities Some schemes offer
recommendation: centers (primary services are the same in have user fee indirect incentives
1% visit: before 16 facilities) or hospitals urban and rural public schemes. Private  through:
weeks (or as soon as (tertiary level). facilities. Services in private sector facilities * Health equity
possible after a missed facilities depend on ability  have a fee—for—ser- ~ fund
menstrual period). to pay. ANC services are vice.  Voucher scheme
e 2" visit: 24-28 weeks. generally provided by linking ANC
* 3 visit: 30-32 weeks. midwives. services to other
o 4" visit: 36-38 weeks. MCH services.
Cameroon Recommends four visits:  None Present at all health Providers do not vary Both the public No incentives
e 1t visit at 1-16 weeks  provided facilities. according to public/private and private sector available
amenorrhea. sector or to rural/urban charge fees at
e 2n visit at 28 weeks. areas. different rates.
* 3" visit at 32 weeks. ANC services are provided
* 4" visit at 36 weeks. by various skilled &
unskilled providers and at
various workstations in one
facility.
Nepal Recommends four visits:  Present  In rural areas, ANCis  All service providers No public sector  Incentives provided
1% visit at 4 months provided at sub—health  should be skilled birth fees. Private sector to women who
e 2" visit at 6 months posts, health posts and  attendants (these include charges vary. complete 4 ANC
* 3 visit at 8 months district hospitals. In nurses and doctors). If visits and have an
e 4% visit at 9 months urban areas, ANC is these skilled providers are institutional
provided at private not available at Sub—health delivery.
clinics and maternity posts and out—reach
hospitals. clinics, then MCH Workers
can provide ANC services.
Peru Recommends a minimum Present ~ Most ANC services are  Service providers are Fees depend on Specific program
of 6 visits: provided through the  mainly skilled. Unskilled  different funding  created in 2005,
e 1% visit: at less than 14 network of 8000 public providers are usually sources. provides program
weeks facilities. Home visits involved in the health team grants for direct
e 2™ visit: 14-21 weeks are made when women particularly at the first level transfers to benefit
e 3" visit: 22-24 weeks miss their scheduled of the health system. the poorest
o 40 visit: 25-32 weeks visit. families, rural and
* 5" visit: 33-36 weeks urban.
* 6" visit: 37-40 weeks
Senegal Recommends at least 4 Present  Provided through Standards and protocols Both public and Insecticide—treated
visits: health huts, health stipulate that only skilled  private sector facil- bednets are
e 1 visit at 3 months posts, maternity centers providers can provide ANC ities charge fees provided to
* 2" visit at 6 months or hospitals and private services at both public and  but at different pregnant women.
* 3 visit at 8 months clinics. private facilities rates.
e 4™ visit at 9 months
Uganda Recommends four Present  Provided at hospitals,  Skilled providers provide =~ No public sector =~ Mama Kit of

focused ANC visits:

e 1% visit: 0— 16 weeks
(after two missed
periods).

o 27 visit: 16-28 weeks.

e 31 visit: 28-36 weeks.

o 4" visit: after 36 weeks.
o 40 visit: after 36 weeks.

health centers, and
sometimes at outreach
clinics.

ANC services in all
facilities. Unskilled
providers such as
community health workers
& village health team
members can provide
information. Nursing
assistants & nurse aids are
being phased out.

fees. In Private
not—for—profit
facilities fees are
subsidized. Private
for profit sector
generally does not
subsidize ANC
except for
immunization.

essential supplies to
use during delivery
(gloves, protective
sheets, baby
receiving sheet,
soap) are provided
to pregnant
women.

ANC — antenatal care, WHO — World Health Organization, NGO — non—governmental organization, MCH — maternal and child health.
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public sectors are both very diverse and show lots of varia-
tion in quality of care, possibly depending on the econom-
ic status of women seeking ANC care [39].

In order to ensure high coverage of accessible and equitable
ANC services, programs and policies need to focus on
women with low levels of education, living in poor and ru-
ral households. Our findings indicate that household
wealth is an important determinant of ANC initiation in all
seven countries, and of the overall frequency of visits in all
countries except Peru. This is consistent with a systematic
review of the relevant literature [27]. Our multivariable
analysis results showed that women who come from poor-
er households are less likely than richer women to initiate
care, and among those who do seek ANC, less likely to
have four or more visits. These multivariable results com-
plement the results of the equity analysis, and highlight the
need to address financial barriers to accessing ANC servic-
es. ANC services are offered by the public sector free of
charge in Bangladesh, Nepal and Uganda, and yet utiliza-
tion is relatively low. Unexpected fees for prescribed med-
ications or tests, and indirect costs related to transportation
to the facility, have been associated with women’s choices
of health care services, and need to be considered [28]. The
exceptional case of Peru may reflect its unique combina-
tion of political will, economic growth, broad societal par-
ticipation, pro—poor strategies and increased spending in
health and related sectors in the last two decades, which
led to reduction in socioeconomic inequalities in health
and significant progress in coverage of RMNCH interven-
tions especially among the most deprived groups and areas
of the country [40].

Education allows women to be more autonomous, more
knowledgeable about health care services, and therefore to
exert greater control over health—related decisions. We
would therefore expect women’s education to have a positive
influence on the initiation and frequency of ANC visits
[19,20,27], and this is supported by our results. The wide
disparities in ANC utilization by levels of women’s education
may also be due to the uneven distribution of women with-
in each category; women who have attained higher levels of
education are fewer in number and generally better off than
those who report having low or no education. The results of
the multivariable analysis showed that education was a sig-
nificant determinant for initiating ANC, and to a lesser ex-
tent, for reporting four or more ANC visits. Similar to the
results of Guliani and colleagues [19], who looked at the use
of ANC services and their frequency across 32 low income
countries, the association of women’s education was stronger
with the initiation of ANC visits than with the overall num-
ber of visits. This may be because women with no education
are not included in the second model, which looks at the
frequency pattern of utilization [19].

The equity analysis showed that women residing in rural
areas have lower proportions of ANC utilization than wom-
en residing in urban areas, and our policy data suggested
important differences in services and providers in urban
and rural areas in most country settings. We were therefore
surprised that urban—rural residence emerged as a signifi-
cant determinant of ANC visits only in Bangladesh and
Senegal. A systematic review looking at early use of ANC
services and type of residence concluded that the associa-
tion was not consistent [41], hence further country analy-
sis is required to identify the contextual factors that affect
ANC use. A study looking at contextual influences of 13
sub—regions in Nepal on women’s ANC patterns identified
important sub—regional variations in ANC use, which need
to be taken into consideration at the policy—making level
[42]. Our findings reinforce the importance of regional dif-
ferences in ANC utilization within countries, and suggest
that further analysis of this relationship is likely to gener-
ate information useful for ANC program planning.

We collected some information on barriers to ANC utiliza-
tion from national surveys or ethnographic studies through
our key informant interviews, but were often unable to ob-
tain full and relevant information. Qualitative studies ex-
ploring barriers to antenatal care are available in the litera-
ture, and can contribute to the interpretation of our
findings. In Bangladesh, despite multiple maternal health
policies and an extensive array of public sector ANC facil-
ities, women are not utilizing ANC services as recommend-
ed. This has been attributed by some to women’s percep-
tion that pregnancy is a normal event that does not need
medical care and interventions [43]. In Cambodia, five
types of barriers to maternal health care use have been
identified as needing to be addressed to increase ANC uti-
lization: financial, physical, cognitive, organizational and
psychological/socio—cultural [44]. One study reported that
the use of ANC services by pregnant women in Nepal was
greatly influenced by mothers—in—law [45]; this is corrob-
orated by our multivariable results showing a negative as-
sociation between women’ reports that they are not re-
sponsible for health care decisions and the frequency of
visits. Another study reports that mothers in Uganda
viewed ANC services as deficient, and are dissatisfied with
the perceived quality of the interventions offered during
visits [46]. WHO has identified several barriers to the pro-
vision of quality ANC, including perceptions of poor qual-
ity of care, distance, cost, stigma, social and traditional in-
fluences, perceptions that pregnancy is a healthy state that
does not need specific care, and disrespect for and abuse
of women in health service settings [47]. Furthermore, a
systematic scoping review performed to understand what
women seek during pregnancy, found that across diverse
settings, having a positive pregnancy experience was what
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mattered to pregnant women and this was characterized
by four themes: preserving physical and sociocultural nor-
mality; maintaining a healthy pregnancy for mother and
baby; effective transition to progressive labour and birth;
and ensuring positive motherhood [48].

Our study has some limitations that need to be kept in
mind when interpreting the results. DHS data are collected
on ANC-related questions, only, for women’s most recent
live birth in the five years preceding the survey. Hence,
pregnancies resulting in a miscarriage or a stillbirth are ex-
cluded and no data on the ANC utilization patterns of these
pregnancies is collected; data which may provide impor-
tant insights to the patterns and quality of care in these
cases specifically. Furthermore, the DHS data we use is
from interviews with women and their responses to the fre-
quency of ANC visits, types of providers seen, and content
interventions received for their most recent live birth. As a
result, there may be potential recall bias, an issue which is
receiving increased awareness in mothers’ reports of ser-
vices received [49]. Women may also be biased in their re-
ports of the type of provider from whom they received care,
especially in settings where several types of providers offer
ANC care. Other limitations related to the type of provider
are the fact that the DHS data cannot tell us the type of pro-
vider visited during each of the woman’s ANC visit and that
the choice of providers may be restricted to who is avail-
able at the health care facility in the community. We report
on content received during any ANC visit, and while it does
imply a minimum level of quality of care, we are unable to
confirm it, because the DHS does not assess whether the
content interventions were offered in a proper and timely
way. Women are also asked to report on their own and their
partner’s employment status at the time of the survey in-
terview, and this may have changed since the time of their
most recent pregnancy. The DHS does not include ques-
tions that are directly related to the barriers to seeking ANC
or accessing ANC facilities. However, we used the question
about who makes decisions about the woman’s health care
as a measure of one potential barrier to access of services.
Our findings do not reflect other potential barriers such as
distance to a facility or associated financial costs. Another
limitation is that the data we were able to obtain on poli-
cies and programs in each country varied greatly, and be-
cause most of our key informants volunteered their time,
it was not always possible to confirm all details or to seek
additional information and clarification within the time
frame of this study.

Nevertheless, this analysis has several strengths. We exam-
ine ANC utilization from a new perspective, focusing spe-
cifically on information missed by global tracking of only
two indicators. The study brings together several types of
analysis—descriptive, equity, and inferential analysis—to

generate new and detailed results of specific characteristics
of women and their households that are associated with
ANC utilization patterns in seven diverse countries.

CONCLUSION

The results of this study indicate that reporting the glob-
ally measured ANC indicators, ANC 1+ and ANC 4+, is
useful to provide an overall idea of the proportions of ANC
utilization in countries. However, descriptive and multi-
variable analyses generated a much better understanding
of each country’s unique pattern of ANC utilization, as well
as the characteristics of women not currently receiving ad-
equate care. The presence of variations across countries
suggests the need for specific in—country assessments, na-
tional panels, or advisory groups to look more closely at
national data, commission specific studies and perhaps try
different models of ANC to find ways to achieve universal
ANC coverage.

A number of predominant aspects of ANC utilization pat-
terns emerged across the seven Countdown countries. Our
results highlight the need to focus on evidence—based con-
tent interventions offered to women during their ANC vis-
its. Further quantitative assessments of the frequency and
timeliness of content interventions by different types of pro-
viders and in different settings are needed to ensure proper
administration of the WHO-recommended interventions.
Moreover, qualitative studies looking into the barriers of
ANC use and women’s perceptions of ANC services in each
country are essential. There is a growing body of literature
that focuses on women’s perceptions of pregnancy and qual-
ity of ANC services and how important this aspect is on
ANC uptake. The current DHS protocol asks about barriers
to seeking health care in general; it may provide important
insights to include a question specifically about the numer-
ous barriers that may affect womens initiation of ANC and
completion of the four recommended visits.

Inequality in ANC utilization patterns among women of
different wealth statuses, educational backgrounds and
places of residence need to be considered at the policy—
making level across most of the countries we studied. These
dimensions of inequality were strong predictors of ANC
utilization and higher frequency of visits, except for place
of residence. The influence of place of residence on ANC
utilization in Bangladesh and Senegal suggests the need to
assess the health care services offered in rural areas. And
the lack of significance of this factor in the five other coun-
tries suggests that there are variations within each place of
residence that need to be identified and used to provide ef-
fective interventions. While we found that policies and
guidelines related to ANC as well as ‘Safe Motherhood’
strategies were incorporated into the national policies,
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across the seven countries, yet, there is a need to ensure
evaluation and proper implementation of these policies and
strategies. Peru is an example of successful implementation
of political and structural reform, which took place in the
1990s, and led to the enhancement of health systems and

maternal deaths are preventable, and the causes of these
deaths are known [2,47,51]. By increasing attention and
investment to providing quality maternity, antenatal, and
post—partum care, life—saving interventions may be admin-

istered properly and in a timely manner by skilled health

infrastructure, reduction in poverty, and the introduction providers to help improve maternal and neonatal health

of insurance schemes, one of which is for pregnant moth- and their survival [2]. In the post—2015 agenda, as the Sus-

ers, among other groups [50]. tainable Development Goals and their measurable indica-
With the end of the MDG era, few countries have achieved

the MDG5 goal of reducing maternal mortality by three

tors are being set, it is essential to include targets for ending
preventable maternal deaths and to ensure that the mo-

quarters, and most have a long way to go before achieving mentum focusing on maternal and reproductive health—

universal access to reproductive health services [13]. Most with ANC as a vital component—continues [51].
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Assessing the validity of indicators of the
quality of maternal and newborn health
care in Kenya

Ann K Blanc!, Charlotte Warren?,
Katharine J McCarthy', James Kimani® Background The measurement of progress in maternal and newborn
7 7

health often relies on data provided by women in surveys on the qual-

Charity Ndwiga®, Saumya RamaRao'
v > Y ity of care they received. The majority of these indicators, however,

1 Population Council, New York, NY, USA including the widely tracked “skilled attendance at birth” indicator,
2 Population Council, Washington D.C., USA have not been validated. We assess the validity of a large set of ma-
3 Population Council, Nairobi, Kenya ternal and newborn health indicators that are included or have the

potential to be included in population—based surveys.

Methods We compare women’ reports of care received during labor
and delivery in two Kenyan hospitals prior to discharge against a ref-
erence standard of direct observations by a trained third party
(n=662). We assessed individual-level reporting accuracy by quan-
tifying the area under the receiver operating curve (AUC) and esti-
mated population—level accuracy using the inflation factor (IF) for
each indicator with sufficient numbers for analysis.

Findings Four of 41 indicators performed well on both validation
criteria (AUC>0.70 and 0.75<IF<1.25). These were: main provider
during delivery was a nurse/midwife, a support companion was pres-
ent at birth, cesarean operation, and low birthweight infant (<2500
g). Twenty—one indicators met acceptable levels for one criterion only
(11 for AUC; 9 for IF). The skilled birth attendance indicator met the
IF criterion only.

Interpretation Few indicators met both validation criteria, partly be-
cause many routine care interventions almost always occurred, and
there was insufficient variation for robust analysis. Validity is influ-
enced by whether the woman had a cesarean section, and by ques-
tion wording. Low validity is associated with indicators related to the
timing or sequence of events. The validity of maternal and newborn
quality of care indicators should be assessed in a range of settings to
refine these findings.

Nearly 275000 maternal deaths occurred globally in 2011, nearly all of
which took place in low— and middle—income countries (LMIC) [1]. Most

Correspondence to: of these countries did not reduce maternal mortality to levels targeted in
Ann K. Blanc. PhD the Millennium Development Goals (MDGS5) [1]. Progress has been hin-
Population C’oun cil dered, in part, by a lack of reliable maternal health data, especially on ma-
New York, NY, USA ternal deaths [2]. Measurement challenges are particularly significant in

ablanc@popcouncil.org LMIC with irregular and incomplete health system reporting.
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To measure progress in maternal health, monitoring agen-
cies have relied on tracking indicators proposed as mea-
sures of quality of care, such as the proportion of births at-
tended by a skilled birth attendant, that are assumed to be
strongly correlated with maternal mortality [3]. Such indi-
cators are routinely assessed in population—based house-
hold survey programs, such as the Demographic and
Health Surveys (DHS) and Multiple Indicator Cluster Sur-
veys (MICS), in which female respondents report on events
surrounding recent births [4]. Despite their widespread
use, the majority of proposed quality of care indicators, in-
cluding skilled birth attendance, have not been validated
[1,5,6]. In fact, numerous researchers have noted the lack
of correlation between these indicators and maternal mor-
tality levels [5,7-9]. These researchers argue that informa-
tion on the category of provider at birth is deficient as a
measure of quality of care as it relies on assumptions about
provider training and competence as well as access to es-
sential supplies and equipment. It is important therefore to
identify alternate indicators that describe the actual content
of care, can be reported with accuracy, and have the poten-
tial to be included in routine data collection programs.

A growing, but still limited, body of research has examined
the validity of indicators of the quality of care in the intra-
partum and early postpartum period. To our knowledge,
however, no study has yet reported on how accurately wom-
en can recall the skill level of their provider at birth, although
there have been some attempts to look at data quality issues
[10]. Furthermore, the few validation studies that have tak-
en place have generally compared maternal self-reports with
hospital records, which may be incomplete or inaccurate, or
have been conducted in high—income settings, where ma-
ternal mortality rates are generally low [11-15].

To address this gap, this study assessed women ability to
report on a set of quality of maternal and newborn health
care indicators that are either currently in use or have the
potential to be included in routine survey—based data col-
lection. In spite of its limitations, it seems likely that the
“skilled birth attendance” indicator will continue to be used
and so we assess how accurately women report on the skill
level of their provider during delivery. We compare wom-
en’s self-reports of maternal and newborn care received
against third party observations during labor and delivery.
Finally, we provide suggestions for modifications to data
collection procedures that could improve the measurement
of maternal and newborn health care.

METHODS

Study sites

Validation exer