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Abstract

The aim of this study was to contribute to the bet-
ter planning of measles elimination actions in 
Mozambique, by considering the impact of vac-
cination actions over the period 2000 to 2011. De-
scriptive and ecological studies and case records 
made available by the Ministry of Health were 
used to analyze measles vaccination coverage. 
Statistical analysis was performed using time se-
ries and spatial analysis. Vaccine coverage rates 
ranged from 82% to 99%. Coverage rates in Ma-
puto city were under 70% and in Niassa province 
they were over 100%. Coverage showed a clustered 
pattern in the districts. The measles incidence 
rate was 1.58 per 100,000 inhabitants (0.00-40.08 
per 100,000 inhabitants); districts bordering 
neighboring countries presented high incidence 
rates. Although measles morbidity and mortality 
has decreased in Mozambique, vaccine coverage 
has been insufficient to interrupt measles trans-
mission. Enhanced surveillance, including in-
vestigation of cases and outbreaks, and improve-
ments in measles vaccination are recommended 
in order to achieve a homogenous coverage rate 
of ≥ 95% for both routine and mass vaccination 
campaigns.
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Resumo

O objetivo deste estudo foi analisar as ações de 
eliminação do sarampo em Moçambique, consi-
derando o impacto do programa de vacinação ao 
longo do período de 2000-2011. Foram revisados 
os dados de vacinação e os casos de sarampo dis-
poníveis no Ministério da Saúde. Análise de séries 
temporais e técnicas estatísticas de análise espa-
cial foram aplicadas. As coberturas variaram en-
tre 82% e 99%. Nas províncias, a cidade de Mapu-
to teve as coberturas abaixo de 70%, e a província 
de Niassa teve as coberturas acima de 100%. As 
coberturas apresentaram um padrão espacial 
que se modificou com o tempo. A taxa de inci-
dência de sarampo no país foi de 1,58 (0,00-40,08 
distritos) por 100 mil habitantes. Os distritos que 
fazem fronteiras com os países vizinhos tiveram 
as elevadas taxas de incidência. As coberturas de 
rotina são insuficientes, e a circulação de saram-
po continua em Moçambique. O país necessita 
alcançar coberturas homogêneas e maiores que 
95% em crianças menores de um ano, manter as 
campanhas de vacinação e melhorar a vigilância 
e o tratamento de casos.

Sarampo; Vacinação; Cobertura Vacinal
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Introduction

Measles is a highly contagious disease 1,2 caused 
by infection with a virus belonging to the genus 
Morbillivirus of the family Paramyxoviridae 3. 
The infection manifests itself clinically as fever 
and exanthema, followed by coughing, conjunc-
tivitis or coryza 2,4,5. Deaths can occur as a result 
of complications such as pneumonia, diarrhea, 
malnutrition, middle ear infection and encepha-
litis. Permanent neurological sequels can also oc-
cur, including deafness and blindness 2,6.

Vaccination with  a safe and effective vac-
cine which has been available since the begin-
ning of the 1960s is the most cost-effective public 
health intervention for preventing this disease 4,6. 
In 2001, countries covered by the World Health 
Organization Regional Office for Africa (WHO/
AFRO) were included in a global initiative to re-
duce the number of deaths from this disease 7. 
Strategies adopted to reduce measles mortality 
in Africa include routine vaccination with a na-
tional first dose coverage target of 90% 7,8 in chil-
dren under one year of age. This strategy is com-
plemented with mass vaccination campaigns, 
case-based surveillance with laboratory support, 
and the correct diagnosis and treatment of cases 
7,8,9,10. Around one million cases of measles were 
notified annually in the WHO/AFRO region in the 
early 1980s. After the implementation of measles 
control activities, estimated annual notification 
decreased to 300,000 cases in the 1990s and from 
492,116 to 32,278 cases in the period 2001 to 
2008 7. During the latter period, 398 million chil-
dren were vaccinated during campaigns in the 
region and routine first dose coverage increased 
from 57% to 73%7.

Measles vaccination was introduced in Mo-
zambique in the late 1970s 4,11 and is offered by 
the public National Health System network to 
children from the age of nine months 5,11. Vac-
cination campaigns were implemented in this 
country between July and September 2005 4,5, 
in October 2008 and in May 2011. The availabil-
ity of data on vaccine coverage and disease oc-
currence provides the opportunity for in-depth 
analysis to obtain insights into disease control 
strategies.

The objective of this study was to analyze the 
measles situation in Mozambique with reference 
to disease control actions performed in the pe-
riod 2000 to 2011 based on data from the coun-
try’s information system. The ultimate aim is to 
analyze 7 and document the impact of vaccina-
tion strategies on measles morbidity and mortal-
ity over the last decade and contribute to better 
planning of future control actions.

Methods

Population and place of study

Mozambique is located in eastern Africa and bor-
ders South Africa, Swaziland, Zimbabwe, Zam-
bia, Malawi, Tanzania and the Indian Ocean. The 
country has a population of 20,530,714 (2007 
Census) and an area of 799,380Km² (population 
density of 25.7 inhabitants/Km²) divided into 
11 provinces and 144 districts. Women account 
for 52.3% of the total population, and 23% of the 
population lives in urban areas. Four percent 
of the population is under one year of age and 
44.5% is under the age of 15 years. The popula-
tion growth rate of Mozambique in the last de-
cade was 2.4% (Instituto Nacional de Estatística 
de Moçambique; http://www.ine.gov.mz, ac-
cessed on 20/Jun/2011).

Type of study

A descriptive and ecological study of secondary 
data was conducted to analyze measles vaccina-
tion coverage and cases recorded by the health 
information system during the period 2000 to 
2011.

Data source and collection

The data used in this study was obtained from 
the national Health Information System (HIS) 
4,12,13. Data regarding vaccinated children and 
measles cases observed in outpatients and in-
patient wards is compiled and recorded by  in-
dividual Health Units (HU) and sent to the dis-
trict health body on a monthly basis (in the case 
of vaccinations) and weekly basis (for cases of 
measles and deaths).

The measles vaccine is administered from the 
age of 9 months, and the calculation of routine 
vaccination coverage is based on the proportion 
of children under one year of age that receive the 
vaccine 14. However, the age groups targeted by 
campaigns have varied over the years; in 2005, 
the target group was children aged nine months 
to 14 years, in 2008 it was children aged nine to 
59 months, and in 2011 it was children aged six 
to 59 months.

Health Units use the Weekly Epidemiological 
Bulletin (WEB) 4 to notify measles cases in the 
following age groups: under nine months, nine 
to 23 months, and over 23 months. Children in 
the nine to 23 month age group are categorized 
into vaccinated and not vaccinated. At district 
level, Health Unit data is aggregated into a single 
standardized form which is sent to the provincial 
health body where it is inputted into the Basic 
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Module (BM) database. BM data is sent to the 
national Ministry of Health by email or in a mo-
bile storage unit, such as a compact disk or flash 
drive. The BM is updated by the Department of 
Health Information System (DHIS) of the Na-
tional Cooperation and Planning Directorate 
(NCPD). Complementary data is also available 
from the investigation of individual measles cas-
es which began in 2006 and provides informa-
tion about gender, place of residence, age, vac-
cination status and measles and rubella (IgM) 
serology results. This information is recorded 
on a database maintained by the Epidemiology 
Department (ED) of the National Public Health 
Directorate (NPHD). Data regarding vaccination 
campaign coverage was obtained from reports 
available from the Expanded Program on Im-
munization (EPI), and the size of the population 
used to calculate rates was obtained from the 
1997 Census population projection, available 
from the BM.

Population projections are made by the Na-
tional Statistics Institute (NSI), an independent 
state organ of the Ministry of Health. National, 
regional and local measles control goals are stip-
ulated by the Ministry of Health. A clinical and 
laboratory diagnosis of the disease is performed 
and cases are notified when fever and general-
ized exanthema is present together with one of 
the following symptoms: cough, coryza or con-
junctivitis. A positive laboratory diagnosis of the 
disease is determined by the presence of IgM in a 
serum sample collected within 28 days after the 
onset of exanthema 15. This current definition 
was introduced in 2006, when case investigation 
began with laboratory support. Previously, the 
clinical definition of measles was a high fever 
(102 to 104°F) with exanthema, accompanied by 
a cough, coryza or conjunctivitis 4,5. Data forms 
were reviewed to remove inconsistent and du-
plicated data 16 and vaccinations of individuals 
diagnosed with measles receiving the vaccine 
within 30 days prior to the collection of the serum 
sample were excluded 15.

Data processing and analysis

The study analyzed trends and variations in mea-
sles vaccination coverage and incidence of cases 
of the disease in all provinces during the period 
2000 to 2010. At district level, coverage in 2003, 
2006 and 2009 was analyzed through exploratory 
analysis of mapping and spatial autocorrelation 
indices. The Global Moran’s Index was estimated 
and tested for each year to detect spatial hetero-
geneity in the coverage distribution.

The Global Moran’s Index value generally var-
ies between -1 to +1 17,18, where +1 indicates a 

high degree of clustering and -1 indicates a high 
degree of dispersion 18. After detecting global 
spatial autocorrelation, Local Indices of Spatial 
Autocorrelation (LISA) were calculated to identi-
fy local clusters in districts 17,18. Tests of statistical 
significance of spatial autocorrelation were based 
on 999 permutations of the spatial configuration 
of the original map of the district under the null 
hypothesis of spatial homogeneity of coverage of 
the measles vaccine; the neighborhood matrix 
was determined according to spatial contiguity 
based on shared borders 16.

Local indices were mapped to detect the spa-
tial autocorrelation of coverage. Districts were 
clustered into five groups according to their 
statistical significance and location in the Mo-
ran Scatter plot quadrants: 0 for districts with 
statistically insignificant spatial correlation; 
Quadrant-1 for districts with high coverage rates 
and whose neighboring districts also have high 
coverage rates; Quadrant-2 for districts with 
low coverage rates and whose neighboring dis-
tricts also have low coverage rates; Quadrant-3 
for districts with high coverage rates and whose 
neighboring districts have low coverage rates; 
and Quadrant-4 for districts with low coverage 
rates and whose neighboring districts have high 
coverage rates 17.

For mapping, crude measles vaccine cover-
age was classified into three categories: (1) cover-
age below 80%; (2) coverage from 80 to 95%; and 
(3) coverage equal to or greater than 95%.

Information on routine vaccination was 
complemented with the results of the 2005, 2008 
and 2011 vaccination campaigns.

Descriptive graphs of the time series were 
used to detect important trends and variations 
in the notification of measles cases and deaths 
recorded in the period 2003 to 2010. In addition, 
average annual provincial notification rates were 
compared in the three periods preceding a vac-
cination campaign: 2003 to 2004, 2006 to 2007, 
and 2009 to 2010. The average annual notifica-
tion rate (AANR) was calculated based on the fol-
lowing formula:

The population used in the denominator 
was from the years 2004, 2007 and 2010 to the 
respective notification rate period. The Crude 
Annual Incidence Rate (CAIR) was estimated for 
each district based on measles cases confirmed 
by laboratory or epidemiological diagnoses dur-
ing the period 2006 to 2010 using the following 
formula:
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The population of the middle of the period 
was that of 2008. Due to the high variability of 
incidence rates, especially in provinces where 
only a small population was at risk of contracting 
the disease, these rates were adjusted according 
to neighboring district rates using the Bayesian 
Empirical Rates 18. A thematic map of crude in-
cidence rates was elaborated. To differentiate 
districts, incidence rates were organized into the 
following categories: low (0-50%), medium (50-
75%) and high (75-100%) and spatial autocor-
relation analysis (Global Moran Index) was con-
ducted according to these categories. Confirmed 
measles cases were characterized according to 
their distribution by age group, gender, place of 
residence and vaccination status.

Spatial analysis was performed using the 
software TerraView 3.2.0 (Instituto Nacional 
de Pesquisas Espaciais, São José dos Campos, 
Brazil; http://www.dpi.inpe.br/terraview) and 
statistical analysis was conducted using the 
software R version 2.11.1 (The R Foundation for 
Statistical Computing, Vienna, Austria; http://
www.r-project.org).

The study used secondary data and did not 
involve the direct participation of individuals. Be-
fore data collection, the research team received 
institutional authorization to access information 
and the project was submitted and approved by 
the research ethics committees of the Brazilian 
National School of Public Health/Oswaldo Cruz 
Foundation (document number 20/10) and of 
the Ministry of Health of Mozambique (docu-
ment number 108/CNBS/2010).

Results

Routine vaccination coverage

Table 1 shows that national routine vaccina-
tion coverage in children under one year of age 
was between 82% and 99% in the period 2000 to 
2011. Although a slight increase in measles vac-
cination coverage occurred between 2000 and 
2005, coverage of 95% was not attained. A large 
rise was observed in 2006 and in the following 
year measles vaccination coverage and stability 
reached 99%. In 2008, coverage dropped to 82%, 
followed by an increase to 95% in 2011. Trends in 
coverage varied according to province. Coverage 
in Niassa province, in the north of the country, 
was over 100% over practically the whole study 

period, whereas coverage in the City of Maputo, 
located in the south of the country, was consis-
tently below 70%. Large variations were observed 
in vaccination coverage in the provinces of Tete 
and Manica in central Mozambique.

Vaccination coverage in the districts showed 
a clustered pattern (Figure 1) with a statistical-
ly significant Global Moran’s Index in the years 
2003, 2006 and 2009. The proportion of districts 
with a crude coverage rate under 80% was 22.7% 
(32/141) in 2003 and the Global Moran’s Index 
was 0.04 (p < 0.05). The maps demonstrating 
spatial autocorrelation showed that districts with 
lower coverage rates were concentrated in the 
provinces of Cabo Delgado, Maputo and the City 
of Maputo. In 2006, the proportion of districts 
with a crude coverage rate of less than 80% was 
9.1% (13/143), and the Global Moran’s Index was 
0.26 (p < 0.05). The maps demonstrating spatial 
autocorrelation show that all provinces, except 
Manica, Sofala and Niassa, had districts with low 
coverage rates. In 2009, the proportion of districts 
where coverage was below 80% grew to 23.6% 
(34/144) and the Global Moran’s Index was 0.22 
(p < 0.05). The maps demonstrating spatial auto-
correlation show that all provinces in the center 
of the country, except Manica and Sofala, had 
districts with low coverage rates.

Coverage in vaccination campaigns

Measles vaccination campaigns were conducted 
in 2005, 2008 and 2011. In the 2005 campaign, 
8,189,378 children, equivalent to 97% of coverage 
of children aged 9 months to 14 years, were vac-
cinated. Rates across provinces varied between 
86% in the City of Maputo to 103% in Zambezia 
province. In the 2008 campaign, 3,369,835 chil-
dren aged nine months to four years, equivalent 
to 104% coverage, were vaccinated. Rates varied 
across provinces from 83% in Gaza to 138% in 
Manica. During the 2011 campaign, 3,985,564 
children aged six months to four years, equivalent 
to 105% coverage, were vaccinated. The lowest 
coverage rate occurred in the province of Maputo 
(96%) and the highest rate was in the province of 
Sofala (117%).

Notification of measles cases and deaths

Health facilities notified 53,251 cases of measles 
and 320 deaths during the period 2003 to 2010. 
Sixteen percent (8,363) of these cases were chil-
dren aged under  nine months, 29% (15,324) were 
aged nine to 23 months and 56% (29,564) were 
over 23 months. Sixty-six percent (10,072) of chil-
dren in the nine to 23 month age group were vac-
cinated. Twenty-seven percent of the 328 deaths 
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Table 1

Proportion (%) of children under one year of age vaccinated against measles by province. Mozambique, 2000-2011.

Province 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Niassa 116 115 102 107 119 119 134 129 98 93 127 83

Cabo Delgado 73 97 85 90 91 93 102 105 96 106 98 88

Nampula 94 101 79 91 87 103 99 102 119 113 103 107

Zambézia 98 83 88 95 94 90 101 94 63 86 103 97

Tete 88 95 126 98 81 64 102 103 83 108 95 142

Manica 91 83 86 85 88 85 125 162 70 103 93 82

Sofala 78 77 78 82 78 75 84 84 81 87 87 108

Inhambane 82 90 93 97 94 85 90 91 76 78 74 81

Gaza 88 95 83 109 102 95 96 93 63 81 72 76

Maputo  78 77 81 85 77 77 92 81 57 79 77 83

City of Maputo 31 29 28 30 68 52 63 56 61 52 48 68

Mozambique 85 86 84 89 89 87 99 99 82 92 91 95

Figure 1

Proportion of children under one year of age vaccinated against measles in districts of Mozambique.

1a) Crude coverage (2003) 1b) Crude coverage (2006)

(continues)
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Figure 1 (continued)

1e) Spatial autocorrelation (2006) 1f) Spatial autocorrelation (2009)

1c) Crude coverage (2009) 1d) Spatial autocorrelation (2003)

* Districts with high coverage rates and whose neighboring districts also have high coverage rates;

** Districts with low coverage rates and whose neighboring districts also have low coverage rates;

*** Districts with high coverage rates and whose neighboring districts have low coverage rates;
# Districts with low coverage rates and whose neighboring districts have high coverage rates.
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(85) were children under nine months of age, 25% 
(80) were children aged nine to 23 months and 
48% (153) were children over 23 months of age. 
A time relationship between the observed series 
of measles cases and deaths during the study 
period was observed. The curves show two dis-
tinct peaks in notifications of cases of measles 
and deaths in 2003 and 2005. Cases and deaths 
dropped after the national vaccination campaign 
in 2005 and remained stable up to 2010, when 
there was a renewed increase (Figure 2).

Table 2 shows three periods of measles no-
tification and three annual average notification 
rates. A total of 35,309 measles cases were noti-
fied in 2003 and 2004, with the largest number of 
cases (26% of the total) being registered in Zam-
bézia province. In 2006 and 2007, the number of 
notified cases decreased to 479, with the largest 
number of cases (27% of the total) being regis-
tered in the City of Maputo and Niassa province. 
Between 2009 and 2010, the total number of noti-
fied measles cases rose to 4,046, with the largest 
number of cases (28% of the total) being regis-
tered in Tete province.

The average annual measles notification rate 
was 91.9 per 100,000 inhabitants in the period 
preceding the 2005 campaign. This rate fell to 1.2 
per 100,000 inhabitants during the interval be-

tween the 2005 and 2008 campaigns and between 
the 2008 and 2011 campaigns the rate increased 
slightly to 9.1 cases per 100,000 inhabitants. 
While the highest average notification rate over 
the three periods analyzed by this study was re-
corded in Niassa province, the highest individual 
notification rates were recorded in  the province 
of Tete in the first and last periods. The lowest av-
erage notification rate over the three periods was 
recorded in the province of Nampula.

Case investigation

A total of 3,567 suspected measles cases occur-
ring during the period 2006 to 2010 were inves-
tigated, of which 41.8% (1,492/3,567) were con-
firmed by laboratory or by epidemiological diag-
nosis, 10.5% (373/3,567) were rubella cases and 
47.7% (1702/3,567) were discarded. With regard 
to the measles cases, 4 were confirmed in 2006, 
5 in 2007, 2 in 2008, 62 in 2009 and 1,419 in 2010. 
Information obtained regarding the age of pa-
tients in 1,455 of the confirmed cases shows that 
the age of infected individuals ranged from four 
days to 56 years (average 9.8 years). Children aged 
up to five years comprised 49% (711/1,455) of all 
cases, while children under nine months com-
prised 16% (228/1,455) of the total. A reduced 

Figure 2

Weekly notifi cation of measles cases and measles deaths. Mozambique, 2002-2011.
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Table 2

Measles cases and average annual notifi cation rates per 100,000 inhabitants. Mozambique, 2003-2010.

Province Notified cases Average annual notification rate

2003-2004 2006-2007 2009-2010 2003-2004 2006-2007 2009-2010

Niassa 1,988 131 923 102.2 6.2 40.3

Cabo Delgado 3,375 19 74 106.5 0.6 2.1

Nampula 521 65 120 6.9 0.8 1.4

Zambézia 9,185 13 218 123.8 0.2 2.6

Tete 3,890 0 1,138 132.1 0.0 33.0

Manica 1,507 5 362 58.8 0.2 11.9

Sofala 3,710 15 249 115.9 0.4 6.7

Inhambane 3,445 24 207 127.6 0.8 6.7

Gaza 3,550 23 103 139.0 0.8 3.5

Maputo 1,311 52 173 64.4 2.4 7.4

City of Maputo 2,827 132 479 118.8 5.2 14.1

Mozambique 35,309 479 4,046 91.9 1.2 9.1

number of cases were observed in the 15-19 year 
age group that comprised 7% (105/1,455) of to-
tal cases, followed by an increase in the 20-24 
year age group, representing 9% (138/1,455) of 
all cases, with significantly less cases in the other 
age groups (Figure 3). Fifty percent (744/1,485) of 
the total confirmed cases were female and 59% 
(838/1,427) lived in rural areas. No information 
on vaccination status was available for the large 
majority of confirmed cases (1,363/1,492, equiv-
alent to 91.3% of all cases). Of the cases where 
information on vaccination was available, 43.4% 
(56/129) had received at least one dose of the 
measles vaccine. With regard to the geographical 
distribution of cases, 47.5% (708/1,492) occurred 
in Tete province, 17.4% (260/1,492) in the city of 
Maputo and 13.0% (194/1,492) in Manica prov-
ince. The least number of cases (2/1,492, equiva-
lent to 0.1% of total cases) were recorded in the 
province of Cabo Delgado, followed by Nampula 
with 0.3% (4/1,492).

Incidence

With regard to the period 2006 to 2010, the na-
tional average annual crude incidence rate was 
1.58 per 100,000 inhabitants. The median annual 
incidence rate by district was 0.15 (IQ: 0.00-1.43) 
per 100,000 inhabitants and the maximum rate 
recorded was 40.08 per 100,000 inhabitants. The 
highest incidence rates (over the 75th percen-
tile) were recorded in districts in the provinces of 
Niassa, Tete, Manica, Gaza, Maputo and the City 
of Maputo. The majority of districts with high in-
cidence rates border Mozambique’s neighboring 

countries Tanzania, Malawi, Zambia, Zimbabwe, 
South Africa and Swaziland (Figure 4). The spa-
tial autocorrelation analysis of rates resulted in a 
Global Moran’s index of 0.338 (p < 0.05), indicat-
ing spatial heterogeneity. The same spatial pat-
tern observed for the crude rates was also found 
when rates were weighted according to the rates 
of neighboring districts using the Local Empirical 
Bayesian method. The average Local Empirical 
Bayesian rate was 1.41 per 100,000 inhabitants. 
Variation at the district level was 0.00 to 36.99 per 
100,000 inhabitants.

Discussion

Significant advances have been made in control-
ling and eliminating measles around the world, 
including increased first dose vaccine coverage, 
implementation of mass vaccination campaigns, 
and reinforced measles surveillance through 
the investigation of cases and establishment of 
laboratories to confirm diagnoses 19,20,21,22. In 
Mozambique, routine data from public health 
services shows an increase in measles vaccina-
tion coverage. This increase in routine coverage 
is consistent with the results found in published 
coverage studies 23, reflecting the country’s ef-
forts to control and eliminate measles as part of a 
regional and global response to the disease. The 
incorporation of spatial analysis of vaccine cover-
age showed clustering of districts. Strong spatial 
clustering was observed in 2006 with a reduction 
in 2003 18. Districts within Quadrant-2 should be 
given special attention because people living in 
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Figure 3

Proportional distribution of measles by age group. Mozambique, 2006-2010 (N = 1,455).

Figure 4

Crude average annual measles incidence per 100,000 inhabitants in the districts of Mozambique, 2006-2010.
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these areas are likely to be more susceptible to 
measles infection 17. It should be noted that it 
was difficult to determine the causes of the spa-
tial patterns 24 and that the identification of these 
causal factors is an important step towards better 
decision-making and improving the implemen-
tation of measles vaccination programs in this 
country.

As in other countries, there was a displace-
ment of cases in the young adult age group (20 to 
24 years) because reduced viral circulation meant 
that non-vaccinated individuals, or those who 
failed to respond to the first doses of measles vac-
cine, remained susceptible to the disease when 
they reach adulthood. This group will continue 
to prove a challenge for measles elimination in 
Mozambique 25.

Mass vaccination campaigns have an im-
mediate impact on virus circulation, and the re-
sults achieved by these campaigns are sustained 
through routine activities 26. A reduction in mea-
sles notifications after mass vaccination has also 
been observed in other parts of the world, such 
as Iran, Ethiopia and several European countries 
27,28,29,30. The inclusion of a large target group in 
a nationwide vaccination campaign in Mozam-
bique led to a greater reduction in susceptibil-
ity compared to the campaigns implemented 
in urban areas between 1997 and 1999 5. Since 
Mozambique’s population lives predominately in 
rural areas (77%) and relatively small urban cen-
ters (population < 300,000), measles control ac-
tions in this country should be improved in both 
rural and urban areas. The success of campaigns 
is also dependent upon reaching people with 
lack of access to vaccination services and those 
individuals who have not developed immunity to 
the disease after the first vaccination 30, who are 
in turn responsible for maintaining the disease 
transmission chain.

Campaigns held in Mozambique achieved 
greater coverage because they employed the fol-
lowing specific strategies: allocation of outreach 
vaccination teams and mobile brigades to settle-
ments located in remote areas; social mobiliza-
tion programs directed at health care profes-
sionals, community leaders, teachers, journal-
ists and the population in general, with the use 
of clear messages and specific communication 
media for each group; involvement of commu-
nities, private sector and non-governmental or-
ganizations in the preparation and implementa-
tion of campaigns; and major government com-
mitment 31.

A reduction in measles notifications was ob-
served after campaign implementation 28,29,30. 
Oscillations in average annual notification rates 
observed in Mozambique reflect variations in 

susceptibility between the periods compared by 
this study 26. The first period (2003 to 2004) was 
preceded by several years of insufficient cover-
age 23, which allowed a rise in the number of 
susceptible elements. A subsequent fall in sus-
ceptible elements with the 2005 campaign led to 
a reduction in the notification rate for the period 
2006 to 2007. However, after this period, routine 
coverage remained inadequate, leading to an 
increase in susceptibility in the period 2009 to 
2010 and the 2008 campaign failed to prevent 
subsequent outbreaks. Children under the age 
of five were more affected during the outbreaks 
of 2009 and 2010, which suggests low perfor-
mance of routine vaccination for measles con-
trol in Mozambique 30. There were a significant 
number of confirmed cases whose vaccination 
status was not reported. The absence of vaccine 
documentation is a challenge to verifying vacci-
nation status, especially in rural areas. A lack of 
documentation was also found in Ethiopia 29. In 
such cases, self-reported vaccination history is 
an aid to evaluation of vaccination programs.

Case investigation with laboratory support 
shows that rubella and other causes of fever and 
exanthema have an important influence on the 
total number of suspected measles cases 32. Prog-
ress made up to this stage in the elimination of 
measles provides a timely opportunity for an ef-
fective integration of rubella and measles control 
actions in this country 33. This integration could 
be achieved through measles and rubella surveil-
lance based on the syndromic approach which, 
according to Pan American Health Organization 
(PAHO)/World Health Organization (WHO), is 
defined by the presence of fever and exanthema 
or identification of a suspected case of measles 
or rubella by a health care professional 33. Epide-
miological information for both diseases serves 
to guide control actions and joint elimination. In 
the near future, the country should aim to intro-
duce surveillance of congenital rubella syndrome 
and include the double viral vaccine (measles 
and rubella) in routine vaccination.

High measles incidence rates in districts bor-
dering neighboring countries constitute a chal-
lenge for Mozambique 34. The free movement of 
people due to a lack of border protection leads 
to the entry of individuals bearing the measles 
virus into the country. Coordinated actions be-
tween countries in the region are essential for 
the continent to achieve measles control and 
elimination 34. Inside borders, special attention 
must be given to migrants, particularly those 
from countries with limited vaccination, and 
measles vaccination should be offered to indi-
viduals that cannot provide evidence that they 
have been vaccinated.
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Despite high vaccination coverage in Niassa 
province over the analyzed period, various dis-
tricts experienced high measles incidence rates. 
Nationally, the proportion of cases confirmed 
in vaccinated groups (15%) was higher than ex-
pected 35. This study was not able to identify an 
explanation for the high rate of measles infection 
in vaccinated groups and it is necessary to evalu-
ate the performance of vaccination programs 
and assess factors associated with individual vac-
cine failure 31. In addition, routine vaccination 
coverage was inadequate in preventing measles 
outbreaks. Improvements in measles vaccination 

coverage through both routine immunization and 
campaigns aimed at achieving and maintaining > 
95% homogenous coverage 35 are therefore rec-
ommended. Mass vaccination must include chil-
dren from the age of six months, as 16% of cases 
of measles infection were in children under nine 
months of age. Data surveillance should be more 
completeness, as age and vaccination status were 
not reported in some notified cases. Despite the 
limitations of the routine data, the results of 
this study point toward a reduction of measles 
morbidity and mortality consistent with find-
ings from studies of other African countries 20.

Resumen

El objetivo de este artículo fue analizar las acciones 
de eliminación del sarampión en Mozambique, consi-
derando el impacto del programa de vacunación a lo 
largo del período de 2000-2011. Se revisaron los datos 
de vacunación y casos de sarampión, disponibles en 
el Ministerio de Salud. Se aplicaron análisis de series 
temporales y técnicas estadísticas de análisis espa-
cial. Las coberturas variaron entre un 82% y un 99% 
por nivel. En las provincias, la Ciudad de Maputo tu-
vo coberturas por debajo de un 70%, mientras que la 
provincia de Niassa tuvo coberturas por encima de un 
100%. Las coberturas presentaron un patrón espacial 
que se modificó con el tiempo. La tasa de incidencia 
de sarampión en el país fue de un 1,58 (0,00-40,08 dis-
tritos) por 100 mil habitantes. Los distritos que tienen 
fronteras con países vecinos tuvieron una elevadas 
tasas de incidencia. Las coberturas de rutina son in-
suficientes y la propagación del sarampión continúa 
en Mozambique. El país necesita alcanzar coberturas 
> 95% en niños menores de un año y que sean homogé-
neas, mantener las campañas de vacunación, mejorar 
la vigilancia y el tratamiento de casos.

Sarampión; Vacunación; Cobertura de Vacunación
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