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GAVI: Global Alliance for Vaccines and Immunization. GAVI is a partnership dedicated to ensuring
that all children, however poor, have equal access to vaccines. It also works to spur the development
of new vaccines against major killers that primarily affect the world’s poorest people. It is founded on
the principle that immunization is a human right and a key step towards overcoming poverty.

Measles control: Reduction of measles morbidity and mortality in accordance with targets;
continued intervention measures are required to maintain the reduction.

Measles elimination: The situation in a large geographical area in which endemic transmission of
measles cannot occur and sustained transmission does not occur following the occurrence of an
imported case; continued intervention measures are required. 

Measles eradication: Interruption of measles transmission worldwide as a result of deliberate
efforts; intervention methods may no longer be needed. Eradication represents the sum of successful
elimination efforts in all countries.

Routine immunization: Regular provision of immunization services to successive cohorts of
infants through vaccination at fixed sites, door-to-door canvassing, outreach activities, or periodic
pulse campaigns (one or more a year as appropriate). These activities usually involve the screening of
vaccination records (selective immunization). 

Pulse campaigns: Periodic campaigns, usually conducted at the district level, targeting all children
aged over nine months who were born after the last pulse vaccination. 

Supplementary immunization: Mass campaigns targeting all children in a defined age group,
with the objective of reaching a high proportion of susceptible individuals. Each campaign is
conducted over a wide geographical area (e.g. province or country) in order to achieve a rapid
reduction in the number of susceptible children. It is not usual to conduct screening for vaccination
status and prior disease history (i.e. the campaigns are usually non-selective).

Glossary
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I mmunization is essential for children to achieve their right to the highest attainable standard of
health.

It is estimated that over 30 million cases and 875 000 deaths still occur every year1 from measles (1).
These deaths represent 50–60% of the estimated 1.6 million deaths caused annually by vaccine-
preventable diseases of childhood. Globally, therefore, measles remains the leading cause of vaccine-
preventable child mortality. The remaining disease burden is primarily attributable to the
underutilization of measles vaccine. 

Specific goals for reduction in measles morbidity and mortality were set by the World Health
Assembly in 1989 (2) and the World Summit for Children in 1990 (3). Subsequently, target dates of
2000, 2007 and 2010 for its elimination were established for the Region of the Americas, the
European Region and the Eastern Mediterranean Region respectively. The aim in the African Region,
the South-East Asia Region and the Western Pacific Region is to reduce measles mortality. Lessons
learned in the Americas will be invaluable in helping to assess the feasibility of regional measles
elimination. 

The present Strategic Plan is intended to provide a framework for guiding and coordinating measles
mortality reduction and regional elimination activities at the country, regional and global levels. It
updates the previous WHO document on measles control in the 1990s (4). 

As well as offering the possibility of reducing global mortality caused by measles, the period
2001–2005 provides an opportunity for gaining experience in the implementation of strategies
aimed at the interruption of measles transmission and for conducting research into barriers to the
effective control and elimination of the disease. 

The Strategic Plan seeks to reduce measles mortality worldwide. A new target for the reduction of
global measles mortality is presented, together with strategies for achieving it. The following goals are
included:

■ to reduce the number of measles deaths by half by 2005;
■ to achieve and maintain interruption of indigenous measles transmission in large geographical

areas with established elimination goals2; 
■ to review the progress and assess the feasibility of global measles eradication at a global

consultation in 2005, in collaboration with other major partners. 

Executive summary

1 WHO preliminary report estimates that in 2000 the number of measles deaths was approximately 800 000 (WHO/EIP unpublished data).
2 Including elimination of measles in the Region of the Americas by 2000 and progress towards elimination in the European Region by 2007 and the Eastern Mediterranean Region by 2010.
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The strategies recommended for reducing measles mortality include: 

(1) providing the first dose of measles vaccine to successive cohorts of infants;
(2) ensuring that all children have a second opportunity for measles vaccination;
(3) enhancing measles surveillance with integration of epidemiological and laboratory

information;
(4) improving the management of every measles case.

This plan endorses a new recommendation on measles vaccination. In addition to the first dose of
measles vaccine at nine months of age, there should be a second opportunity for measles vaccination
for all children so that a dose can be given to children who have not been vaccinated previously or
who have not responded to the first dose (5).

During the implementation of measles control activities, two opportunities should be considered for
improving overall child health: (i) provide vitamin A supplementation through immunization
services and; (ii) where appropriate, integrate rubella vaccination and surveillance activities with
those of measles vaccination and surveillance (6). ▲
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A woman health worker gives
a measles vaccine to a baby

held by his mother at a
UNICEF-assisted health

centre run by the Irish NGO
Trocaire, in a camp for 15 000

displaced people near the
small south-western town of

Cyanika, Rwanda
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1 • Background

T he Strategic Plan updates the Plan of
Action for Global Measles Control in
the 1990s (4). It defines the broad

agenda of work needed over the next five years
in order to ensure a sustainable reduction in
measles mortality and to make significant
progress towards the interruption of measles
transmission in regions and countries with
elimination goals. A framework is provided
whereby partner governments and agencies can
achieve these goals. Details of each area of work
are available in the references provided. 

The acceleration of measles control promotes
equity in health care by providing measles
vaccine to the world’s most underserved and
vulnerable populations. Immunization is essen-
tial for children to achieve their right to the
highest attainable standard of health. The regu-
lar delivery of vaccine requires a functional
health infrastructure. It is important to opti-
mize the impact of measles mortality reduction
and elimination efforts on both the provision of
immunization services and the development of
health systems (7). New measles initiatives
should be conducted in a manner that strength-
ens and builds on existing immunization
services and contributes to the development of
health systems. In addition, a focused set of
strategies aimed at reducing measles mortality
can significantly expand and reinforce the
impact of immunization programmes, yielding
a greater gain overall, with reductions in
pertussis and other vaccine-preventable dis-
eases. Significant new resources are required to
support countries in meeting these challenges.

1.1 Public health significance of measles and
cost-effectiveness of measles vaccination

Measles is a major killer of children in develop-
ing countries and accounts for about 875 000

deaths a year3 (1). This represents 50–60% of
the estimated 1.6 million deaths attributable to
vaccine-preventable diseases of childhood.
Consequently, on the global scale, measles is
the leading cause of vaccine-preventable deaths
in childhood. The measles virus may be ul-
timately responsible for more child deaths than
any other single agent because of complications
from pneumonia, diarrhoea and malnutrition.

Of the deaths attributable to measles, 98%
occur in developing countries, where vitamin
A deficiency is common. Case-fatality rates in
these countries are usually estimated to be in
the range 1–5% but may reach 10–30% in
some situations (8).

It is cost-effective to improve routine measles
vaccination (9, 10). Preliminary estimates sug-
gest that the cost per life-year gained for
expanding measles coverage from 50% to 80%
is US$ 2.53 (at a 3% discount rate) in areas
with high disease incidence and high measles
case-fatality ratios (10). It has been estimated
that in some countries measles coverage could
be increased from around 19% to 84% simply
by ensuring that eligible children are vaccina-
ted when they are in contact with health ser-
vices (11). Other factors that may depress
coverage include the inadequacy of social
mobilization and of resources for conducting
outreach sessions. By tackling these weaknesses
and providing extra resources it would be
possible to reduce the inequalities of coverage.

1.2 Current status of measles control and regional
measles elimination

In 1989 the Forty-Second World Health
Assembly committed Member States and

3 WHO preliminary report estimates that in 2000 the number of measles deaths was
approximately 800 000 (WHO/EIP unpublished data).
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WHO to the global control of measles by a
reduction in measles incidence of 90% from
pre-immunization levels by 1995 (2). In 1990
the heads of state and other world leaders at the
World Summit for Children endorsed “reduc-
tion by 95% in measles deaths and reduction
by 90% of measles cases compared to pre-
immunization levels by 1995, as a major step
to global eradication of measles in the longer
run” (3). They also set a target of 90% for
measles vaccine coverage by 2000 as well as for
other vaccines used in the Expanded
Programme on Immunization. 

Substantial progress towards measles control
has been made since 1989. In 1998 the esti-
mated global number of cases and deaths had
declined to 31 million and 875 0003 respec-
tively (i.e., reductions exceeding 63% and 83%
in comparison with the pre-vaccine era)4 (1).
Although the coverage goal set by the World
Summit for Children has not been achieved at
the global level, the targets for morbidity and

mortality reduction have been reached in the
Region of the Americas, the Western Pacific
Region and the European Region. 

Between 1990 and 1997, reported global rou-
tine vaccination coverage with one dose of
measles vaccine among children remained at
approximately 80%. Reported coverage fell
from 82% in 1997 to 74% in 1999. This
decline was in part attributable to changes in
the reporting system (based on survey data
rather than on the administrative method) in a
few large countries (12).

In 1999, measles coverage below 50% was
reported by 12 countries in the African Region
(Burkina Faso, Burundi, Cameroon, Congo,
Democratic Republic of Congo, Gabon,
Guinea-Bissau, Liberia, Niger, Madagascar,
Senegal, and Togo), and three countries in the
Eastern Mediterranean Region (Afghanistan,
Djibouti, and Somalia).

By 2000, most countries were providing a “sec-
ond opportunity” for measles vaccination –
either through a two-dose routine schedule or
through supplementary campaigns covering
the entire country during the preceding three

3 WHO preliminary report estimates that in 2000 the number of measles deaths was
approximately 800 000 (WHO/EIP unpublished data).

4 The number of measles cases during the pre-vaccine era was estimated by WHO on a
country-by-country basis and was assumed to be equivalent to 95% of the surviving
infants in 1980 for most developing countries, or in 1975 for developed countries.
Surviving infants were defined as all live-born infants during a one-year period minus the
number of deaths during the first year of life.

Reported measles vaccine coverage in 1999

Source: Country reports to WHO

Coverage < 50%

Coverage > 90%
No data

Coverage 50-79%
Coverage 80-89%
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years. Only 45 countries had a routine measles
vaccination schedule of a single dose at nine
months of age. In general, the countries with a
single-dose policy reported the lowest routine
coverage.

Target dates of 2000, 2007 and 2010 have
been set for elimination in the Region of the
Americas, the European Region and the
Eastern Mediterranean Region respectively.
Measles transmission has been interrupted in
most countries in the Region of the Americas
(13). No global target for measles eradication
has been established.

The Region of the Americas was approaching
the target of elimination by the end of 2000.
As of 30 December 2000, only 1747 measles
cases had been confirmed in the region and
continuing transmission had been limited to
the Dominican Republic and Haiti (14).

Measles transmission is at very low levels or has
been interrupted in certain countries in the
European Region and in Australia, Mongolia,
New Zealand, the Philippines, the Pacific
Island Nations, and the Arab Gulf States
(15, 16). In six countries of southern Africa
which implemented mass vaccination cam-
paigns targeting all children aged nine months
to 14 years in 1996–1998, measles mortality
was reduced from over 300 reported deaths in
1996 to two deaths between January 1999 and
September 2000 (17).

During 1998 and 1999, plans of action were
developed in the African Region, the South-
East Asia Region and the Western Pacific
Region for measles mortality reduction, and in
the Region of the Americas, the European
Region and the Eastern Mediterranean Region
for the elimination of the disease.

1.3 Reasons for high measles disease burden

Failure to deliver at least one dose of measles
vaccine to all infants remains the primary
reason for high measles morbidity and mortal-
ity. Many measles deaths may be preventable
by utilizing existing immunization services
more efficiently. Poor management, logistical
problems and missed opportunities for immu-
nization are among the main reasons for the
underutilization of services and high drop-out
rates.

In addition, some countries do not provide a
second opportunity for measles vaccination.
A second opportunity makes it possible to
provide immunization to children who have
not been vaccinated previously or who have
not responded to an initial dose. 

Many countries do not have adequate moni-
toring systems for detecting weaknesses
in immunization programmes and guiding
programme activities. ▲
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T he objectives of the Strategic Plan are
as follows:

■ to reduce the number of measles deaths by
half by 2005;

■ to achieve and maintain interruption of
indigenous measles transmission in large
geographical areas with established elimi-
nation goals;5

■ to review the progress and assess the feasi-
bility of global measles eradication at a
global consultation in 2005, in collabora-
tion with other major partners.

The key milestones of the plan are indicated
below (see Annex 2 for details). 

By the end of 2001

✔ The Strategic Plan to be finalized and
endorsed by partners.

✔ All regions to review and update where
appropriate their measles control and
elimination plans in accordance with the
Strategic Plan.

✔ All countries6 with the highest measles
mortality and/or in the high child mortal-
ity strata to have developed a 3–5-year
strategic plan for achieving and sustaining
the measles mortality reduction targets.

✔ Interruption of measles transmission to be
achieved and maintained in the Region of
the Americas.

By the end of 2002

✔ All countries with the highest measles
mortality and/or in the high child mortal-
ity strata to have begun accelerated activi-
ties for achieving and sustaining the
measles mortality reduction targets.

By the end of 2003

✔ Annual global measles mortality to have
been reduced by a third, relative to 1999
estimates.

By the end of 2004

✔ Countries with high measles mortality to
have administered at least one dose of
measles vaccine to at least 90% of children
aged nine months to four years, in a strat-
egy to be sustained over time (routine or
supplemental).

By the end of 2005

✔ Annual global measles mortality to have
been reduced by half relative to 1999 esti-
mates.

✔ WHO and the United Nations Children’s
Fund (UNICEF), in collaboration with the
Centers for Disease Control and Prevention
(CDC) and with other major partners to
review progress towards achieving the tar-
gets for mortality reduction and regional
elimination and assess the feasibility of
global measles eradication. ▲

2 • The Strategic Plan
2001–2005: objectives
and key milestones

5 Including elimination of measles in the Region of the Americas by 2000 and progress
towards elimination in the European Region by 2007 and the Eastern Mediterranean
Region by 2010.

6 High child mortality countries as defined in the WHO World Health Report 2000 (see
Annex 3 for preliminary list).
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T here are four strategies for reducing
measles mortality:

■ high routine immunization: providing the
first dose to successive cohorts of all
infants;

■ provision of a second opportunity for
measles vaccination for all children;

■ measles surveillance;
■ improve management of complicated

cases.

Table 1 summarizes measles strategies accord-
ing to the measles control targets.

In addition to the four strategies, research is
essential for addressing key operational and
basic scientific questions. WHO’s Steering
Committee on Research Related to Measles
Vaccines and Vaccination has identified the
following main areas for measles research (18):

■ evaluation of different vaccination and dis-
ease surveillance strategies;

■ improvement in the understanding of
measles immunity, immunopathology and
measles virus gene function;

■ assessment of alternative routes of vaccina-
tion and new products (aerosolized vac-
cines, needle-free injectors, diagnostic
tests);

■ evaluation of cost-effectiveness of different
measles control strategies. 

Research should be conducted into the politi-
cal and societal commitment to different
measles control goals. This work should cover: 

■ the feasibility and priority of measles elim-
ination;

■ economic savings;
■ the advantages of a concrete well-defined

goal;

■ the opportunities to strengthen global
partnerships;

■ the control or elimination of a disease
threat to the population (disease burden
reduction) and the expansion of services to
those at highest risk of disease (equity and
solidarity);

■ the political benefits of a measles pro-
gramme with a tangible impact;

■ the potential to improve the capacity and
performance of immunization services;

■ the capacity to contribute to strengthening
public-private partnerships.

3.1 Four strategies for achieving sustainable
reduction of measles mortality

The achievement of measles mortality reduc-
tion requires improvement in both the cover-
age and quality of immunization services.
Sustainable reduction is possible by imple-
menting the following strategies: 

■ Achieving and sustaining high
population immunity

1 Routine immunization: countries
should aim to achieve at least 90%
routine vaccination coverage in each
district and nationally with at least
one dose of measles vaccine adminis-
tered to children who are nine
months of age or shortly thereafter. 

High routine immunization coverage of
successive birth cohorts can be expected
to result in a marked and sustained
decline in measles morbidity and mor-
tality. 

2 Second opportunity: in addition to
achieving high coverage with the first

3 • Components of the
Strategic Plan
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Mortality reduction

Target
✔ to reduce the number of measles deaths by half by 2005,

relative to 1999 estimates.

Strategies for achieving sustainable reduction
of measles mortality

1 Routine immunization achieving at least 90% routine
vaccination coverage (in each district and nationally) with
at least one dose of measles vaccine administered at nine
months of age or shortly thereafter.

2 Provision of a second opportunity for measles
vaccination for all children through routinea or
supplemental activities.

3 Measles surveillance: establishing an effective
surveillance for measles that reports: number of cases by
month, age and vaccination status of cases and deaths,
conducts outbreak investigations and monitors
vaccination coverage.

4 Improved management of complicated cases, including
vitamin A supplementation and adequate treatment of
complications.

Elimination

Target
✔ to achieve and maintain interruption of indigenous

measles transmission in large geographical areas with
established elimination goals.b

Strategies for achieving and maintaining
interruption of transmission of 

indigenous measles virus

1 Routine immunization achieving very high (i.e. at least
95%) coverage (in each district and nationally) with the
first dose of measles vaccine administered through
routine services (keep-up campaigns).

2 Second opportunity for measles vaccination – to maintain
the number of susceptible individuals below the critical
threshold for herd immunity.

3 Measles surveillance: establishing case-based surveillance
with investigation and laboratory testing of all suspected
measles cases. Isolation of measles virus should be
attempted from all chains of transmission.

4 Improved management of complicated cases, including
vitamin A supplementation and adequate treatment of
complications.

a A routine two-dose vaccination schedule is recommended in countries with
immunization programmes capable of achieving high coverage and with a system
for following up defaulters.

b Including elimination of measles in the Region of the Americas by 2000 and
progress towards elimination in the European Region by 2007 and the Eastern
Mediterranean Region by 2010.

Table 1: Recommended strategies according to measles control targets

dose of measles vaccine, countries
should ensure the provision of a sec-
ond opportunity for measles vaccina-
tion for all children.  

With a one-dose policy and immuniza-
tion coverage of 80% a proportion of
children remain susceptible to measles
because they have never received a dose
of measles vaccine or have failed to
respond to vaccine administered when
they were aged nine months. 

3 Measles surveillance: countries should
establish effective surveillance for
measles and monitoring of vaccination
coverage as defined in WHO surveillance
standards (19, 20).

This is critical for determining the impact
of vaccination activities and adapting poli-
cies and strategies. Where appropriate,
rubella/congenital rubella syndrome sur-
veillance activities should be integrated
with those of measles surveillance. 

4 Improved management of measles cases,
including vitamin A supplementation
and adequate treatment of complications
(21).

Measles vaccination (both through routine
services and supplemental mass campaigns)
should be used as an opportunity to admin-
ister vitamin A supplement in areas where
vitamin A deficiency is prevalent (22). It is
intended to implement this strategy in order
to achieve further reduction of overall mor-
tality among children aged under five years.
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Routine immunization 
This is the foundation of effective measles con-
trol. Increasing and sustaining high measles
routine coverage (i.e. over 90%) is essential for
achieving a sustainable reduction in measles
mortality (23). Routine immunization is
defined as the regular provision of immuniza-
tion services to successive cohorts by means of
a combination of strategies (Table 2). The rea-
sons for low coverage should be determined
and remedied. Countries and their partners in
immunization should use existing tools and
guidelines and provide technical support in
order to increase immunization levels. Special
attention should be given to improving cover-
age in the districts performing least well.

Successful tactics (Table 2) should be used to
improve routine coverage in every geopolitical
unit. Supportive supervision and social mobi-
lization activities should be implemented so
that coverage is increased in all districts where
performance is poor.

Activities to improve routine immunization
coverage should include:

■ training to improve management of
immunization services at all levels; 

■ enhancement of supervision; 
■ reduction of missed opportunities and

drop-out rates;
■ provision of more efficient fixed vaccina-

tion sites;

■ design and implementation of informa-
tion, education and communication activ-
ities and materials; 

■ special tactics for reaching the unreached; 
■ improvement of the quality of services. 

The partners under the Global Alliance for
Vaccines and Immunization aim to ensure that
80% of developing countries have routine cov-
erage of at least 80% in all districts by 2005
(24). This is an essential first step towards
reducing the measles burden. In low-income
countries, however, even with 80% routine
coverage, measles will remain a significant cause
of morbidity and mortality (25). Annex 1 sum-
marizes the impact of different immunization
strategies in different circumstances of routine
coverage.

Second opportunity for measles immunization 
With a one-dose policy, even where immuniza-
tion coverage is high, a substantial proportion
of children will remain susceptible to measles.
The average seroconversion rate of 85% follow-
ing a single dose at nine months of age, the rec-
ommended strategy for routine immunization
in developing countries, leaves a proportion of
children susceptible (26). Furthermore, the
routine delivery system in many countries has
failed to reach many children at the age of nine
months. A second opportunity for measles vac-
cination is required in order to protect these
children. This second opportunity can be deliv-
ered, as appropriate, through regular routine or
supplemental immunization activities. 

Offering immunization services in a health facility. All opportunities should be taken to
immunize eligible children attending health facilities.
Visiting unserved or underserved locations and offering services in temporary posts or in each
household. Visits are made at regular and usually frequent intervals (e.g., monthly or
quarterly).
Pre-vaccination visits by health workers, preferably accompanied by respected members of
the community, to every household in a specified area. Unvaccinated children are referred to
health facilities or outreach posts for vaccination. Often used to provide supplemental
activities, face-to-face contact is an effective way of promoting routine immunization.
Health workers or local volunteers prepare a list of children who are expected to receive
measles immunizations during the vaccination day. The names of children who attend are
ticked. Parents or volunteers are asked to look for those children who have not attended.
Other community members can also help to find and mobilize missing children on the
vaccination day.
Special immunization activities designed to reach populations that are not reached by
routine fixed or outreach services. They are conducted by teams once, twice or three times a
year.

Fixed service 

Outreach 

Door-to-door canvassing

Channelling

Pulse campaigns

Tactic Description

Table 2: Tactics for providing routine immunization services
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Routine two-dose schedule 
The implementation of a routine two-dose
vaccination schedule is recommended in coun-
tries with immunization programmes capable
of achieving and sustaining high coverage and
with a functioning system for identifying and
following up defaulters. In countries with low
to moderate routine immunization coverage,
mass vaccination campaigns may be more suc-
cessful than a routine two-dose schedule in
reaching previously unvaccinated children and
offering a second dose to children who have
received their first dose through routine services.

Inclusion of rubella vaccine 
Countries should assess the benefits of prevent-
ing rubella and congenital rubella syndrome
(CRS) through the use of measles-rubella
(MR) or measles-mumps-rubella (MMR) vac-
cine (28, 29). Additional studies are required
to further estimate susceptibility to rubella and
CRS disease burden at the national and region-
al levels, particularly in developing countries.
The prerequisites for introducing universal
rubella childhood vaccination are as follows
(6, 30): 

■ documented rubella epidemiology;
■ ability to achieve high coverage with the

routine programme (e.g. higher than 80%); 
■ ability to sustain high coverage, including

resources to maintain the programme; 
■ initial catch-up immunization of older

susceptible adults with a routine dose or a
mass campaign (age groups depending on
epidemiology);

■ implementation of surveillance to monitor
the programme, including coverage, rubel-
la disease-reporting, and rubella suscepti-
bility among women of childbearing age.

Mass measles campaigns 
The following principles should be considered
when planning and implementing mass measles
campaigns:

■ Mass measles campaigns should only be
implemented as part of a long-term com-
prehensive plan for measles control and
mortality reduction. If well implemented,
supplementary vaccination campaigns pro-
viding a second opportunity for vaccination
are an effective method for rapidly increas-
ing population immunity (5).  

■ Campaigns result in a period when
measles transmission is low or absent
(Annex 1). Depending on the coverage
achieved in campaigns and on the routine
vaccination coverage, campaigns need to
be repeated at regular intervals. The
impact of campaigns is more prolonged
when they are conducted in settings where
routine coverage is high or improving.
Consequently, improvements in routine
coverage should be deliberately planned
and built into the planning for mass
measles campaigns.

■ Experience has demonstrated that, in
order to achieve the greatest possible
impact, campaigns should target large
populations (nationwide or equivalent)
and should achieve high coverage (at least
90%) with quality services. The age group
targeted for mass campaigns should be
decided on the basis of the susceptibility
profile of the population. This can be
determined from the history of measles
vaccination coverage, age-specific disease
incidence data, and seroprevalence stud-
ies. (5, Annex 1). Because a cheap non-
invasive method for determining measles
immunity is not available, a supplemen-
tary dose of measles vaccine should be
given, irrespective of prior immunization
status, to all children in the target age
group. Special efforts should be made to
identify and immunize children who have
never received measles vaccine (zero-dose
children).

■ Mass campaigns have to be planned care-
fully, with particular attention to the logis-
tics component, so that sufficient trained
personnel, syringes, needles and vaccines
are available. Planning for measles cam-
paigns should take into account the need
for improvements in routine services.  

■ Most intensive oral polio vaccine (OPV)
immunization activities are now conduct-
ed in polio priority countries with the
weakest health infrastructures, usually on a
house-to-house basis. When combining
OPV and measles vaccine during mass
campaigns it is important to ensure that
there is sufficient time for planning, suffi-
cient funding, adequate logistical prepara-
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tion, adequate supervision and monitor-
ing, and provision for injection safety.

■ Training and supervision should be given
high priority so as to ensure proper
handling and reconstitution of the
vaccine, appropriate injection techniques,
safe disposal of syringes and needles, and
the monitoring of adverse events. It is
important to ensure appropriate sharps
management through a plan that includes
an adequate budget, the use of mon-
itoring tools (e.g. a supervision checklist)
during implementation, and the assess-
ment of waste management.  

■ Mass campaigns should include an assess-
ment component with a view to improv-
ing future activities in the field of measles
mortality reduction. Countries undertak-
ing mass campaigns should document
immunization safety during campaigns
and routine services, using recommended
assessment tools. Coverage trends before
and after campaigns should also be
reviewed.

Enhancing measles surveillance and laboratory
diagnosis
The routine reporting of communicable dis-
eases (e.g. the disease notification system) is the
backbone of measles surveillance. Effective sur-
veillance for measles and the monitoring of
vaccination coverage is critical for determining
the impact of vaccination activities and adapt-
ing policies and strategies (19, 20). Further
strengthening of measles surveillance systems is
required in all countries.  

Measles surveillance should include only the
information that is most useful for document-
ing disease burden and guiding programme
activities. The minimum data requirements for
measles mortality reduction include:

■ measles case counts by month and geo-
graphical area;

■ age distribution and vaccination status of
cases and deaths in both urban and rural
areas;

■ timeliness and completeness of reporting;
■ reports from outbreak investigations and

record reviews. 

Outbreak investigations are very useful for
monitoring changes in measles epidemiology
and identifying and remedying weaknesses that
have led to outbreaks. 

The integration of measles surveillance with
functioning acute flaccid paralysis (AFP) sur-
veillance systems can provide an opportunity
to strengthen weak measles surveillance sys-
tems in several countries. AFP surveillance of
high quality should be maintained during this
process.

In countries with a target for measles mortality
reduction the functions of laboratories are to
confirm initial cases during outbreaks and to
isolate and analyse wild virus strains from
selected cases in order to enable the genetic
characterization of circulating measles viruses. 

Each country should be served by a profi-
cient/accredited measles laboratory. In addi-
tion, regional reference laboratories and global
specialized laboratories are needed to:

■ develop standards for the laboratory diag-
nosis of measles; 

■ support regional and national laboratories
in the diagnosis of measles and other ill-
nesses characterized by rashes; 

■ provide training resources and facilities for
staff of regional and national laboratories; 

■ provide reference materials and expertise
for the development and quality control of
improved diagnostic tests;

■ serve as banks of measles virus isolates for
molecular epidemiology and of reference
sera for quality control (31).

It is essential that the measles laboratory net-
work, built on the experience gained with the
polio laboratory network, be planned in con-
junction with regional disease control pro-
grammes and established with properly trained
personnel and suitable equipment and reagents
(38).

Improvement of case management
Many children experience uncomplicated
measles and require only supportive measures,
including vitamin A treatment, nutritional
support and education for mothers about com-
plications (21). However, in an important
proportion of measles cases in developing
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countries at least one complication can be
expected and some may involve multiple
systems.  

It is vital that measles cases, whether isolated or
in outbreaks, receive vitamin A supplementa-
tion as part of the measles treatment. Several
studies have shown that the administration of
vitamin A during a measles episode reduces
case fatality and the severity of measles (38). It
is thought that the utilization of vitamin A is
impaired during measles infection, irrespective
of the total body stores of the vitamin.
Vitamin A should be given to all measles
cases, irrespective of whether it has previously
been administered prophylactically or whether
immunization has been given. 

Case management is not usually the responsi-
bility of the immunization programme, which
should, however, educate and promote ade-
quate case management, including the preven-
tion of nosocomial transmission, as an effective
means of reducing measles mortality (21),
especially when the incidence of the disease has
been reduced.

3.2 Four strategies for achieving and maintaining
measles elimination 

Elimination is defined as the situation in a
large geographical area in which endemic
transmission of measles cannot occur and sus-
tained transmission does not occur following
the occurrence of an imported case; continued
intervention measures are required (32). The
interruption of transmission of endemic
measles virus is possible if very high population
immunity is achieved and maintained.  

Measles elimination goals can be set at the
national level or above. However, it is recom-
mended that they be planned on a multi-
country or regional basis. WHO and UNICEF
recommend that measles elimination be
attempted only in regions where the inter-
ruption of wild poliovirus circulation has been
certified.

Achieving and sustaining high population immunity
Measles elimination has been demonstrated in
many countries in the Region of the Americas
and elsewhere through implementation of the
strategies of keep-up (routine vaccination),
catch-up and follow-up campaigns (33).  

1. Routine immunization
Countries should aim to achieve high
(95%) immunization coverage in each
district and nationally with the first
dose of measles vaccine administered
through routine services. 

A country undertaking measles elimina-
tion should take the opportunity to
eliminate rubella through the use of MR
or MMR vaccine in its childhood
immunization programme and in
measles campaigns. The choice of the
policy should be based on the level of
susceptibility to rubella in women of
childbearing age, the status of the
immunization programme as indicated
by routine measles coverage, infra-
structure and resources for child and
adult immunization programmes, the
assurance of immunization safety, and
other competing priorities. All countries
undertaking rubella elimination should
ensure that women of childbearing
age are immune and that routine cover-
age for children is sustained at 80% or
higher (6, 30).

2. Second opportunity for measles immunization
Catch-up campaigns are one-time
events targeting multiple cohorts in
which susceptible children have accu-
mulated. If coverage exceeding 95% is
achieved this is the most effective means
of interrupting measles transmission.
The target age group depends on the
measles susceptibility profile of the pop-
ulation. During a catch-up campaign all
children in the target age range receive a
supplementary dose of measles vaccine,
regardless of prior disease or vaccination
history. 

Follow-up mass campaigns are conduct-
ed periodically (e.g. every 3–5 years) to
maintain low levels of susceptibility.
The periodicity depends on the routine
immunization coverage, the existence of
pockets of unprotected children, and/or
possible vaccine efficacy problems. The
target age group for immunization in
these campaigns should include all chil-
dren aged over nine months who were
born after the previous mass immuniza-
tion (e.g. catch-up campaign).
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In countries with immunization pro-
grammes capable of achieving and
maintaining high coverage through rou-
tine services, the elimination of measles
can also be achieved through the imple-
mentation of a routine two-dose vacci-
nation schedule (34, 35). This approach
usually involves administration of
measles vaccine at 12–18 months of
age and/or at school entry. Without
catch-up campaigns, achieving high
population measles immunity and thus
elimination through routine two-dose
vaccination alone requires several years.

Mopping-up campaigns (house-to-
house immunization activities) are con-
ducted to identify children who have
missed routine immunization and
previous mass campaigns. These cam-
paigns take place soon after  catch-up or
follow-up campaigns in areas known
or thought to have many remaining
susceptible children (e.g. where cam-
paign coverage is lower than 95%). All
children in the target age range are
vaccinated, regardless of prior disease or
vaccination history.

When measles virus transmission has
been reduced to very low levels (e.g. after
a catch-up campaign and when high rou-
tine coverage is achieved and main-
tained), the age at which measles vaccine
is administered in the routine immuniza-
tion schedule can be increased (e.g. from
9 to 12 months). This makes it possible
to benefit from higher vaccine efficacy in
a setting with very low levels of measles
transmission. 

The same principles of quality and safe-
ty during mass campaigns described for
the mortality reduction stage apply in
this stage.

3. Enhanced measles surveillance and laboratory
diagnosis 

The purpose of surveillance in countries
pursuing measles elimination is to iden-
tify areas where measles virus is circulat-
ing (19, 31). Case-based surveillance
(i.e. investigation of every suspected
measles case) that integrates epidemio-
logical and laboratory information
should be conducted and every case
should be reported, investigated imme-
diately and included in the weekly
reporting system.  

The roles of the laboratory in countries
in the elimination phase are to confirm
the clinical diagnosis of all suspected
cases, to isolate and analyse wild virus
strains and monitor their circulation,
and, in special circumstances, to moni-
tor the level of measles immunity in the
population.  

Laboratory specimens should be collect-
ed from every suspected case. Suspected
measles outbreaks should be confirmed
by conducting a serological investiga-
tion on the first 5–10 cases. Urine or
nasopharyngeal specimens for virus iso-
lation and genetic characterization
should be collected from sporadic cases
as well as from outbreak cases (about 10
cases from each chain of transmission)
to determine viral circulation and
importation patterns. Ph
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To facilitate virological surveillance, a
standardized nomenclature for describ-
ing the genetic characteristics and rela-
tionships among eight groups of wild-
type measles viruses was adopted in
1998 (36).

Rubella surveillance 
Countries that have introduced routine
rubella vaccination should integrate
rubella surveillance with their case-
based surveillance for measles. Other
viruses causing febrile rash illnesses may
be incorporated into this surveillance
system (e.g. dengue, parvovirus B19).
In these countries and at the regional
and global levels a combined
measles/rubella laboratory network
should be developed (31). 

4. Improving adequate case management 
The same principles described in the
mortality reduction stage should be
applied (21).

3.3 Measles control in emergency situations 

Measles control programmes in emergency
settings – refugee and internally displaced
camps – have two major components (8, 37):

■ Measles prevention through routine
immunization.

■ Measles outbreak response.

For all elective and emergency mass campaigns
it is recommended that auto-disable syringes
and safety boxes be used.  

Routine Immunization
A measles immunization programme should be
an early priority of emergency relief pro-
grammes. 

Such a programme will require: trained per-
sonnel, vaccine, cold chain equipment
(refrigerators, freezers, cold boxes, vaccine
carriers, ice-packs etc.), other supplies (auto-
disable syringes, safety boxes, monitoring
forms: vaccination cards, tally sheets etc.),
vaccine administration sites, surveillance
system, other activities (e.g. nutritional supple-
mentation and vitamin A, treatment of
complications), health education and social
promotion materials.

It is important to involve the national immu-
nization programme from the start in any plan
or activity.

Outbreak response
In the event of an outbreak the main strategy
should be to: 

■ ensure proper case management;
■ immunize the population at risk as soon as

possible.

The presence of several cases of measles in an
emergency setting does not preclude a measles
immunization campaign. Even among individ-
uals who have already been exposed to, and are
incubating the natural virus, measles vaccine, if
given within three days of infection, may pro-
vide protection or modify the clinical severity
of the illness. Isolation is not indicated and
children should not be withdrawn from feed-
ing programmes. ▲

All children aged nine months to
five years should be immunized

against measles once they are in a
refugee or internally displaced

persons camp.
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4.1 Priority actions according to current measles
status

This Strategic Plan, recognizing that measles
epidemiology and the status of immunization
programmes differ between countries, aims to
set out a framework for good practice. All
countries, regardless of the status of their cur-
rent measles control programmes, can use the
Strategic Plan to reduce measles mortality.
WHO and UNICEF recommend that measles
elimination be attempted only in polio-free
countries. 

The implementation of the recommended
strategies involves analysing progress with
the measles control programme, and, in
coordination with the national interagency
coordinating committee (ICC), developing a
3–5-year plan for measles control embedded in
a comprehensive plan for strengthening immu-
nization services. Improved efficiency and
quality in the public health care system can be
expected if the measles activities are linked to
other health initiatives.

WHO and UNICEF are completing a field
guide for measles mortality reduction (27).
This guide is intended to assist national immu-
nization managers with the identification of
reasons for low coverage and with the selection
and planning of the appropriate combination
of strategies for reducing measles mortality.
The guide will also contain an analysis of dif-
ferent measles control scenarios and informa-
tion on the options for achieving mortality
reduction. 

4.2 Coordination with the Polio Eradication Initiative

Poliomyelitis eradication and measles mortality
reduction share some basic principles, and

some strategies are complementary. Most
importantly, both require supplementary
immunization of large age groups regardless of
immunization status. Active surveillance of
AFP and measles surveillance are based on the
same principles, and the existing laboratory
network for polio is being expanded for
measles diagnosis. 

Despite the obvious similarities, however, there
are operational differences, particularly in the
implementation of immunization strategies.
All of these potential difficulties can be over-
come if proper phasing and planning of activi-
ties is carried out.

Strategies for the reduction of measles mortali-
ty should build on the experiences obtained
with polio eradication. The adequate imple-
mentation of these strategies can facilitate the
global polio eradication goal and enhance the
benefits of the overall polio eradication initia-
tive and the measles mortality reduction strate-
gies in respect of:

■ encouraging the development of long-
term national plans for immunization and,
reinforcing national interagency coordina-
tion and broadening the scope of work of
the ICCs;

■ strengthening routine immunization, both
of which are fundamental to polio eradica-
tion and measles control/elimination goals;

■ promoting and sustaining the organization
of the required surveillance for both
diseases and establishing an effective inte-
grated surveillance approach; 

■ increasing political commitment and pop-
ular support for reducing the burden of
vaccine-preventable diseases in countries
where polio is endemic and those where it
is not endemic, and facilitating the mobi-
lization of additional resources.

4 • Implementation of the
Strategic Plan:
priority actions,
opportunities and 
challenges
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4.3 Opportunities

Providing vitamin A supplementation 
In countries with a vitamin A deficiency prob-
lem the provision of prophylactic high-dose
vitamin A supplements every 4–6 months gives
protection against blindness and reduces the
risk of all-cause mortality by 23% (38).
However, there is conflicting evidence with
respect to the impact of prophylactic adminis-
tration of vitamin A supplements on measles
specific mortality: the Ghana Vitamin A
Supplementation Trial study, by far the largest
to investigate this matter, found no effect on
measles mortality (39). 

In order to promote overall improvements in
child health, measles vaccination should be
used as an opportunity to administer vitamin A
prophylaxis in areas where vitamin A deficien-
cy is prevalent. Opportunities for the provision
of vitamin A supplements occur:

■ at the time of routine measles vaccination
(e.g. at nine months of age); 

■ during national immunization days (NIDs); 
■ during measles supplementary campaigns. 

The supplementary dosage for children aged
6–11 months is 100 000 IU; for children aged
12 months and over it is 200 000 IU.

Control of congenital rubella syndrome and rubella
Countries should assess their rubella situation
and, if appropriate, make plans for the intro-
duction of rubella vaccination through the use
of combined MR or MMR vaccines (6). The
choice of policy depends on baseline informa-
tion concerning the susceptibility profile of
women of childbearing age (28, 29, 40).
Surveillance for CRS, as outlined in the WHO
guidelines, should be initiated (30).

Countries undertaking measles elimination
may consider the opportunity to eliminate
rubella at the same time. Those that have
introduced routine rubella vaccination should
integrate rubella surveillance with case-based

surveillance for measles. Additional disease
burden studies are required to further estimate
susceptibility to rubella and CRS disease bur-
den at the national and regional levels, particu-
larly in developing countries. 

Ensuring and monitoring immunization safety  
Strict attention to immunization safety is
required in activities related to measles mortal-
ity reduction and elimination. The administra-
tion of millions of doses of measles vaccine
during mass campaigns necessitates careful
planning and training at the global, national,
provincial and district levels, in order to ensure
safe injection practices, behavioural change,
the availability of sufficient injection safety
equipment and the adequate disposal of used
syringes and needles.

The safety of immunization during measles
control requires attention to behavioural
change, the provision of supplies and the man-
agement of sharps waste (41).

Sufficient quantities of auto-disable syringes, i.e.
syringes that cannot be reused, and of safety
boxes should be provided, together with vaccine
of high quality for routine immunization and all
elective and emergency mass immunization
campaigns, including measles control operations
(42, 43). Tools have been developed to assist
countries in assessing immunization safety and
developing and implementing safety plans for
routine immunization and mass campaigns (44).

Countries and their partners should ensure
that health care workers and the community
are familiar with the key messages on immu-
nization safety. The evaluation and documen-
tation of safety and the capability to monitor
and manage adverse events following immu-
nization are important elements of the measles
control strategy.

Contributing to the development of health systems
The acceleration of measles control promotes
equity in health care by providing measles     vac-
cine to the world’s most underserved and vul-
nerable populations. The regular delivery of
measles vaccine requires a functional health
infrastructure. It is important to optimize the
impact of measles mortality reduction
and elimination efforts on the provision of
immunization services and on health system
development (7). New measles initiatives should

Table 3: Recommended vitamin A schedule for measles
treatment

Immediately Next 
Age on diagnosis day

<6 months 50 000 IU 50 000 IU
6–11 months 100 000 IU 100 000 IU

12 months 200 000 IU 200 000 IU
and over
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Community mobilization during immunization
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be conducted in a manner that strengthens and
builds on existing immunization services and
contributes to the development of health sys-
tems. Indicators of the impact of activities relat-
ed to measles mortality reduction or elimination
on health systems should be included in assess-
ment and monitoring plans (45). 

Linking to other health care initiatives
Strategies for measles mortality reduction and
elimination include the use of vitamin A as part
of adequate case management. This provides the
opportunity to strengthen the integration of
activities among different initiatives such as the
Integrated Management of Childhood Illness,
the Micronutrient Initiative and the Expanded
Programme on Immunization. When a measles
outbreak occurs,  priority should be given to
reducing measles mortality and strengthening
routine immunization, raising awareness of
vaccination, and effective case management; the
opportunity also arises to provide vitamin A
supplementation and increase capacity for inves-
tigating and responding to outbreaks (8, 21, 38).

4.4 Major challenges 

Ensuring societal and political support for objectives 
Political commitment is required at the
country, regional and global levels to ensure that
measles activities are of high quality. The current
measles disease burden and the high priority
given to measles by communities in low-income
countries underscore the role that all technical
partners have in promoting measles mortality
reduction and regional elimination. 

Advocacy for measles mortality reduction and
for the further development of routine immu-
nization services is required in order to ensure
that sufficient resources are available to
countries where measles mortality is high. In
addition, advocacy and political support for
measles control is essential in some industrialized
countries where routine measles immunization
coverage is low and measles remains endemic. 

In many areas, resources for routine immu-
nization services declined during the 1990s.
Countries and their partner agencies should
strengthen their efforts to improve routine
immunization coverage as an important step
towards achieving the measles control and
elimination goals. The countries that qualify

should seek funds available through GAVI
(infrastructure support) for strengthening
immunization delivery systems.

Ensuring adequate planning and financial resources
for measles control
Any country planning to reduce measles mor-
tality or establish a measles elimination goal
should develop a comprehensive five-year plan
of action as part of a comprehensive programme
for strengthening immunization services. 

The plan should cover: 
✔ situation analysis; 
✔ activities to implement the recom-

mended strategies; 
✔ rationale for targeting specific age

groups or geographical areas in routine
and supplementary activities; 

✔ vaccine supply and quality, and logis-
tics management; 

✔ training and supervision; 
✔ indicators for monitoring; 
✔ immunization safety; 
✔ disease surveillance and programme

evaluation;
✔ a time line for implementation; 
✔ a budget indicating sources of funding

and shortfalls.  

A country planning supplementary immuniza-
tion activities should develop an operational
plan at least 12 months before the start of the
campaign. A country eligible for application for
support from the partners in the Global Alliance
for Vaccines and Immunization should include
activities for measles mortality reduction as part
of the proposal submitted to this body.

Ensuring sufficient measles vaccine of high quality
A sufficient quantity of measles vaccine fulfilling
WHO standards should be available to meet the
requirements of both routine and supplemen-
tary immunization activities. In this connection
it is vital to increase the effectiveness and timeli-
ness of forecasting of both demand and produc-
tion capacity at national levels. WHO and
UNICEF are currently refining tools for assess-
ing global capacity and the need for vaccines
containing measles and rubella (46). The devel-
opment of accurate forecasting tools and the
strengthening of collaboration between agencies
and vaccine manufacturers is essential for the
achievement of global measles mortality reduc-
tion and elimination. ▲
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I t is intended that countries and partners
will employ the following critical indica-
tors for monitoring progress in the imple-

mentation of the Strategic Plan.

Impact indicators

■ Estimated annual number of measles
deaths.

■ Number and proportion of countries in
regions with measles elimination targets
which have interrupted measles virus
transmission.

Process indicators

■ Proportion of countries with a 3–5-year
plan of action for measles control which is
embedded in a comprehensive immuniza-
tion services plan of action.

■ Proportion of countries achieving at least
90% measles coverage through routine
immunization services: administrative
coverage; coverage surveys.

■ Proportion of countries in which at least
80% of districts have achieved at least
80% measles/MCV first-dose coverage.

■ Proportion of countries that have intro-
duced a second opportunity for measles
immunization (supplemental or routine).

■ Proportion of countries implementing
mass measles campaigns which have
assessed the status of injection safety
before the campaigns using appropriate
guidelines.

■ Proportion of countries implementing
mass measles campaigns which have con-
ducted complete campaign evaluation.7

■ Proportion of countries providing stan-
dard core data on measles cases (i.e. age
and vaccination status).

■ Proportion of countries in the measles
elimination phase achieving performance
standards for all WHO-recommended sur-
veillance indicators (19).

■ Proportion of countries with access to
a measles-rubella proficient/accredited
laboratory.

■ Proportion of countries with established
measles elimination goals which have
assessed their rubella situation and deter-
mined the appropriate strategy for rubella
and CRS control/elimination. ▲

7 Including: campaign coverage, percentage of zero-dose children reached, immunization
safety and sharps disposal, impact on measles morbidity and mortality, age distribution of
cases and deaths before and after campaigns, routine coverage trends before and after
campaigns.

5 • Monitoring
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6 • Role of partners

Role of partners under the Global Alliance for Vaccines
and Immunization 

The launch of GAVI has provided significant
opportunities for improvements in funding to
vaccination programmes in the developing
world. The partners under the Global Alliance
for Vaccines and Immunization support the
measles goals set by the World Health
Assembly and the World Summit for Children,
with particular reference to the reduction of
measles mortality and morbidity (47). 

The GAVI partners include the Bill and
Melinda Gates Children’s Vaccine Programme,
the International Federation of Pharmaceutical
Manufacturers Associations (IFPMA), public
health and research institutions, national gov-
ernments, the Rockefeller Foundation,
UNICEF, the World Bank and WHO. 

GAVI’s objective of ensuring that 80% of
developing countries have routine coverage of
at least 80% in all districts by 2005 is an essen-
tial first step in reducing the measles burden.
The push towards measles mortality reduction
is fully compatible with and contributes to
GAVI’s overarching purposes of bringing about
sustainable access to cost-effective vaccines and
focusing on the poorest countries and popula-
tions. As measles accounts for 50–60% of
deaths attributable to vaccine-preventable
diseases of childhood and for 30% of vaccine-
preventable deaths when hepatitis B is taken
into consideration, measles control is a critical
goal for promoting child health. 

The partnership for achieving and sustaining
measles mortality reduction and regional
measles elimination is spearheaded by: 

Member countries and territories
WHO Member States and territories are the
key partners in the initiatives for measles

mortality reduction and regional measles
elimination. 

Partner governments play a central role in the
implementation of recommended strategies.
National resources and infrastructure often
represent the most important share of the
resources required to provide immunization
services. Ministries of health play a vital part in
the training and deployment of human
resources and the mobilization of financial and
human resources for the development and
implementation of action plans and secure
logistics, whereby access is given to all children,
including those in places that are difficult to
reach. In addition, national leadership is
invaluable in strengthening advocacy, political
commitment and the communication of infor-
mation on measles control.

World Health Organization
WHO has a leading role in strategy develop-
ment, consensus-building and partner coordi-
nation. Through its headquarters and its
regional and country offices, WHO provides
the overall technical leadership and strategic
planning for the management and coordina-
tion of the global activities in measles mortali-
ty reduction and regional measles elimination.
WHO is responsible for ensuring that all com-
ponents of the Strategic Plan are technically
sound and well implemented. The world body
has a key role in monitoring and evaluating all
aspects of the Strategic Plan, as well as in
overseeing the measles laboratory networks,
coordination of operational and basic science
research, operational support for ministries of
health, and the training and deployment of
human resources. WHO provides technical
assistance to national coordinators in the
development of action plans and secure logis-
tics for access to places that are difficult to
reach, including countries in conflict. In addi-
tion, WHO contributes greatly towards the
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strengthening of advocacy, political commit-
ment and the communication of information
in relation to measles control.

WHO Steering Committee on Research Related to Measles
Vaccines and Vaccination 
This committee provides advice to the
Department of Vaccines and Biologicals on
research priorities for achieving measles
mortality reduction and measles elimination. It
also prepares the global measles research
agenda, reviews research proposals submitted
to WHO and contributes to the overall
development of the measles strategies.

United Nations Children’s Fund 
UNICEF is a leading partner in the procure-
ment and distribution of vaccines and supplies
for routine and supplementary immunizations.
It supports the implementation of intensified
supplementary immunization activities and the
strengthening of routine immunization at
country level. UNICEF also plays a critical role
in the promotion and support of: nutrition
programmes, breastfeeding and improved child
feeding, and control of major micronutrient
deficiencies, including vitamin A supplementa-
tion. UNICEF gives technical assistance to
national coordinators in developing action
plans and secure logistics for access to places
that are difficult to reach, including countries

in conflict. UNICEF responds in emergencies
to protect the rights of children. In coordina-
tion with United Nations partners and human-
itarian agencies, UNICEF makes its facilities
for rapid response available to its partners to
relieve the suffering of children and those who
provide their care. UNICEF participates in the
global process whereby elimination policies and
plans of action are developed. It develops mate-
rials for training and public information,
strengthens social mobilization efforts through
its network of communications officers, and
provides cold chain support. UNICEF is also
an active partner in resource mobilization and
advocacy.

United States Centers for Disease Control and Prevention
The Centers for Disease Control and
Prevention (CDC) provide technical and finan-
cial assistance to countries and partner organi-
zations. CDC participates in strategy develop-
ment, consensus-building, preparation of plans
of action, and the implementation and evalua-
tion of measles control activities. Support is
given for the investigation of epidemics and the
development and monitoring of surveillance
systems, including the laboratory network.
CDC also assists with the implementation of
supplementary immunization activities and
provides long-term staff at the country, regional
and global levels. 
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Academic and research institutions
WHO and UNICEF and their regional offices
have received extensive support from academic
and research institutions. Academic insti-
tutions contribute to the overall development
of the measles strategies and participate in the
development of new technologies. Academic
experts attend global strategic and research
meetings, prepare reports and contribute to the
development of research capacity by collab-
orating with researchers throughout the world.
They also support the development of policy
documents and training materials.

Other key partners
Countries, WHO, UNICEF and their region-
al offices have received extensive multilateral
and bilateral support for measles control and
elimination. Collaboration with UNDP,
UNESCO, UNFPA, UNHCR and WFP has
been invaluable in ensuring the continuation
of global measles activities. Bilateral organiza-
tions such as AECI, CIDA, DFID, JICA,
SIDA and USAID have made significant con-
tributions to regional measles control and

elimination activities. Foundations such as
the Rockefeller Foundation, the Kellogg
Foundation and the Carnegie-Mellon
Foundation, as well as nongovernmental orga-
nizations such as BASICS II, the Save the
Children Fund, the International Federation of
the Red Cross, the American Red Cross and
the March of Dimes have been instrumental in
the effort to reduce the measles disease burden.

Partner governments play a central role
through the provision of both bilateral and
multilateral support. Resources have been pro-
vided for all aspects of the initiative, including
the planning of national measles activities,
social mobilization and training, the strength-
ening of laboratory capacity, and review meet-
ings and evaluations. In addition, WHO and
UNICEF maintain close cooperation with vac-
cine manufacturers and developers, producers
of injection safety equipment, and developers
of vaccine-related technology in order to
ensure the safety, quality, supply and improved
technology of the measles vaccine. ▲
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C ontrol activities resulting in vaccine-
induced immunity below the herd
immunity threshold for the inter-

ruption of measles virus transmission lead to
an unstable epidemiological situation with
periods of lower measles incidence followed
by large outbreaks. For this reason the ultimate
goal of measles control is to raise population
immunity above the herd immunity threshold
and, eventually, to interrupt indigenous
measles virus transmission. 

Many experts believe that global eradication is
feasible on the basis of existing measles vaccine
and strategies (48). With regard to shaping
elimination initiatives and providing informa-
tion on the feasibility of a future global eradi-
cation goal, invaluable lessons have been
learned in the Region of the Americas and
other regions with measles elimination goals.

The period from 2001 to 2005 presents an
opportunity to reduce global measles mortality.
Additional experience will undoubtedly be
gained in the implementation of strategies
aimed at the interruption of measles transmis-
sion. This can be expected to be of value when
the goal for measles control beyond 2005 has
to be set. 

Several questions have to be answered before a
decision is made on a new target for measles
control (18, 49). Some of them relate to the
level of societal and political support for differ-
ent goals, operational issues, immunization
safety concerns, the need for improved routes
of administration of measles vaccine, and the
impact of the HIV pandemic. It will also be
important to document the feasibility, priority,
incremental costs, cost-effectiveness and

opportunity costs of different measles control
programmes. Clearly, more information and
experience are required before the decision on
a measles eradication goal can be thoroughly
assessed.

WHO and UNICEF, in collaboration with
major partners, intend to convene a global
consultation in 2005 in order to review
progress on measles mortality reduction and
assess the technical and political feasibility of
global eradication of the disease. When the
goal for measles control beyond 2005 is being
set a choice will have to be made between a
more rigorous mortality reduction target and a
global measles eradication target. ▲

7 • Beyond 2005: measles
eradication versus further
mortality reduction
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In recent years, a number of countries have had notable success in eliminating measles using a variety
of vaccination strategies. Three WHO regions – the Americas, the Eastern Mediterranean and
Europe – now have measles elimination goals. In the Americas a strategy based on supplementing
high routine coverage with an initial catch-up and periodic follow-up campaigns has achieved a
dramatic reduction in measles incidence and interrupted transmission in many areas. (1) Other
countries have eliminated indigenous measles transmission with a routine two-dose schedule by
reaching coverage of over 95% (e.g. Finland, Hungary, United States). A similar result has been
achieved in Canada, Oman and the United Kingdom by following a catch-up campaign with a
routine two-dose schedule. The success of these different strategies is based on a common
characteristic: they all reduce the proportion of the population susceptible to measles infection to
below the level at which infection can remain endemic (the herd immunity threshold), (2) and
maintain it there. This causes chains of transmission to die out and prevents sustained transmission
from becoming re-established if the infection is reintroduced by an imported case. (3)

Catch-up campaigns that immunize a high proportion of the susceptibles in a population (by
targeting the right age group and reaching previously unvaccinated children) have a rapid and
dramatic impact on measles transmission. However, campaigns need to be followed by high routine
coverage to prevent the reaccumulation of susceptibles to levels that will permit sustained measles
transmission. (4) Examples from the Americas illustrate this: inadequate infant coverage has been
identified as the main cause of recent measles outbreaks in Argentina, Bolivia and the Dominican
Republic despite the implementation of supplemental campaigns. (1) This should serve as a reminder
to other countries aiming for measles elimination: it is easier to achieve impressive progress initially
than to sustain elimination in the long term.

The WHO strategy for the elimination of measles from the European Region recognizes both theory
and experience by setting explicit target levels of susceptibility for each age group. (5) Starting from
a knowledge of its own susceptibility profile, each country can design an appropriate vaccination
programme to reduce the proportion susceptible below these target levels. In each country, the
susceptibility profile can be estimated from vaccination coverage and disease incidence data, but the
most direct evidence comes from seroprevalence studies of the type described by Salmaso and
colleagues in this issue of the Bulletin (pp. 950–955). Such data provide a firm evidence base for
vaccination policy decisions, by identifying susceptible cohorts. Recent developments in methods to
detect antibody in oral fluid (rather than blood) facilitate the collection of suitable samples. (6)
Having developed appropriate vaccination strategies, the greater challenge is to implement them.
This is where much more needs to be done in the European Region to reach the target of elimination
by 2007. ▲

8 Principal Scientist, Immunisation Division, Public Health Laboratory Service, Communicable Disease Surveillance Centre, 61 Colindale Avenue, London NW9 5EQ, United Kingdom 
(email: NGay@phls.nhs.uk). Ref. No. 00-0895

Annex 1: Eliminating measles – no quick fix
(Editorial from Bulletin of the World Health Organization, 2000 78 (8); 949)
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The detailed strategic milestones are as follows:

By the end of 2001

■ The Strategic Plan to be finalized and endorsed by partners.
■ All regions to review and update where appropriate their measles control and elimination plans in

accordance with the Strategic Plan.
■ All countries with the highest measles mortality and/or in the high child mortality strata9 to have

developed a 3 to 5-year strategic plan for achieving and sustaining the measles mortality reduction
targets.

■ Interruption of measles transmission in the Region of the Americas to be achieved and main-
tained.

■ Each WHO/UNICEF region to have a revised 3–5-year strategic plan for measles mortality reduc-
tion or elimination, including an immunization safety component based on the three-element
strategy (behavioural change, supplies, waste management) with appropriate budgets and moni-
toring plans. 

■ All countries planning or implementing supplementary immunization campaigns to have assessed
the safety of injections by using appropriate guidelines, and to ensure immunization safety, includ-
ing appropriate sharps management.10

■ All WHO regions that have established measles elimination goals to assess the rubella situation
and determine the appropriate strategy for rubella and CRS control/elimination. 

■ All countries/regions that have established measles elimination goals to have incorporated rubella
surveillance into an integrated rash-fever surveillance system and to have access to a proficient
measles-rubella laboratory.

■ All countries in the Region of the Americas to have incorporated rubella-containing vaccine into
their national immunization programmes. Interruption of rubella transmission and CRS preven-
tion in the English-speaking Caribbean countries (CAREC) to be achieved and maintained.

By the end of 2002

■ All countries with the highest measles mortality and/or in the high child mortality strata to have
begun accelerated activities for achieving and sustaining the measles mortality reduction targets.

■ All industrialized countries, where measles remains endemic which are exporters of the disease to
measles-free areas, to have begun implementation of mortality reduction or elimination activities.

■ All countries undertaking mass campaigns to document immunization safety during campaigns
and routine services using recommended assessment tools.

■ All countries organizing supplemental vaccination campaigns to conduct activities for promoting
behavioural change in relation to immunization safety among health care workers and the public
in order to ensure safe injection practices. 

9 High child mortality countries as defined in the WHO World Health Report 2000.
10 Through a plan that includes sufficient budget, use of monitoring tools (e.g. supervision checklist) during implementation, and inclusion of waste management assessment in campaign evaluation.

Annex 2: Strategic milestones
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■ Fifty per cent of countries to have a surveillance system in accordance with recognized WHO
standards and appropriate to the measles control stage.

■ All measles-rubella network laboratories to undergo an accreditation process.
■ Two or three additional countries in each WHO region to have implemented, or to be planning

to implement, studies to estimate the burden of rubella and CRS in those countries. 
■ WHO to conduct another survey to review susceptibility to rubella and assess the use of rubella

vaccine in Member countries and territories.

By the end of 2003

■ Annual global measles mortality to have been reduced by a third relative to 1999 estimates.
■ Fifty per cent of the countries with the highest measles mortality and/or the countries with high

child mortality to have administered at least one dose of measles vaccine to at least 90% of chil-
dren aged under five years in a strategy to be sustained over time (routine or supplemental).

■ Fifty per cent of the countries with the highest measles mortality and the countries with high child
mortality to have advocacy for, and improved access to, adequate case management for measles
cases.

■ Eighty per cent of countries to have a surveillance system for measles in accordance with WHO
guidelines and indicators and to be served by at least one accredited measles-rubella laboratory.

■ Eighty per of countries planning or implementing supplementary measles immunization cam-
paigns to have assessed their rubella situation and to decide whether to include rubella-containing
vaccine in their campaigns.

■ WHO and UNICEF to convene a global meeting to review mid-term progress towards achieving
the mortality reduction and regional elimination goals, and to assess the rubella situation and
update the recommendations on rubella and CRS surveillance and use of rubella vaccine.

■ Additional countries in each WHO region to have implemented or to be planning to implement
studies to estimate the burden of rubella and CRS in member countries.

By the end of 2004

■ Countries with high measles mortality and/or the countries with high child mortality to have
administered at least one dose of measles vaccine to at least 90% of children aged nine months to
four years, in a strategy to be sustained over time (routine or supplemental).

■ All industrialized countries where measles remains endemic which are exporters of measles to
measles-free areas to have implemented activities for measles mortality reduction or elimination as
recommended in the respective regional plan of action.

■ Eighty per cent of countries where vitamin A deficiency is a public health problem to be provid-
ing vitamin A supplements through immunization contacts (where there is no other appropriate
strategy) and to measles cases.

■ All countries planning or implementing supplementary measles immunization campaigns to have
assessed their rubella situation and to decide whether to include rubella-containing vaccine in their
campaigns.

■ All countries with the highest measles incidence rates and/or the countries with high child
mortality to have advocacy for and improved access to adequate case management for measles
cases.
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By the end of 2005

■ Annual global measles mortality to have been reduced by half relative to 1999 estimates.
■ WHO and UNICEF, in collaboration with CDC and with other major partners, to review the

progress and assess the feasibility of global measles eradication at a global consultation in 2005.
■ All countries to have introduced a second opportunity for measles vaccination through regular

routine or supplemental immunization activities.
■ All countries to have a surveillance system for measles in accordance with WHO guidelines and

indicators and to be served by at least one accredited measles-rubella laboratory.
■ All countries where vitamin A deficiency is a public health problem to be providing vitamin A

supplements through immunization contacts (where there is no other appropriate strategy) and to
measles cases.

■ WHO and UNICEF to convene a global meeting to review progress towards achieving the measles
targets for mortality reduction and regional elimination, and to assess the rubella situation and
update the recommendations on rubella and CRS surveillance and use of rubella vaccine.

■ A revised five-year Strategic Plan for measles and rubella to be finalized and endorsed by
partners. ▲
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On the basis of the mortality figures, the World Health Report 2000 presents five mortality
strata, ranging from low child and adult mortality to high child mortality and very high adult death
rates (1). 

Measles deaths are shown in Table 6 by WHO region and mortality strata. Detailed list of countries
by stratum is included in the WHO World Health Report 2000. ▲

Estimated % of 
WHO region Mortality stratum measles deaths global total

Africa High child, high adult 259 000 29.6
High child, very high adult 256 000 29.30

Americas Very low child, very low adult 0 –
Low child, low adult 1 000 0.1
High child, high adult 0 –

Eastern Mediterranean Low child, low adult 8 000 0.9
High child, high adult 89 000 10.2

Europe Very low child, very low adult 0 –
Low child, low adult 4 000 0.5
Low child, high adult 18 000 2.1

South-East Asia Low child, low adult 223 000 25.4
High child, high adult 0 –

Western Pacific Very low child, very low adult 0 –
Low child, low adult 17 000 1.9

Total Very low child, very low adult 875 000 100

Annex 3: Measles deaths by mortality stratum
in WHO regions, estimates for 1999

Table 6: Measles deaths by mortality stratum in WHO regions, estimates for 1999
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