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Background: Measles, an acute infectious disease of extremely contagious viral aetiology, has been eliminated in 

some parts of the world. To the best of the authors’ knowledge, this is the first study on the epidemiological pattern 

of the measles virus in Angola, and it was carried out through a review of 7 years of observational retrospective 

data from the national measles laboratory surveillance programme. 

Methods: A retrospective study using national databases on the laboratory surveillance of measles was performed. 

Patients of all ages with suspected measles from all provinces of Angola were included. Serum samples were used 

to detect IgM-type measles-virus-specific antibodies by enzyme-linked immunosorbent assay. 

Findings: In total, 3690 suspected measles samples were sent to the Instituto Nacional de Investigação em Saúde. 

There were 962 (26.1%) laboratory-confirmed cases, and the most affected age group was children aged 1–4 

years. The highest incidence rate per 100,000 population was found in Benguela (17.9%), followed by Huambo 

(16.7%) and Cuanza Sul (13.6%). Of the study years, the incidence rate per 1,000,000 population was highest 

in 2020 (11.9%). The most common complication was diarrhoea ( n = 406, 42.2%). Of the confirmed cases, 209 

(21.7%) were vaccinated, 633 (65.8%) were unvaccinated, and 120 (12.5%) had unknown vaccination status. 

For all study years, vaccination coverage was < 70%. 

Interpretation: Measles continues to be a serious problem in Angola, and more efforts are needed to increase 

measles surveillance and achieve a high percentage of vaccination coverage. 
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Measles is an acute infectious disease that is extremely contagious

nd potentially fatal. This vaccine-preventable disease is caused by the

easles virus [1] . Measles has been eliminated in some parts of the

orld due to the implementation of vaccination programmes. However,

utbreaks can occur if vaccination coverage does not reach 95%, caus-

ng a high burden of morbidity and mortality [2] . Clinical manifesta-

ions include fever, maculopapular rash, and at least one of the signs

f cough, coryza or conjunctivitis [1] . This can progress to more se-

ious conditions such as pneumonia, encephalitis, otitis media, laryn-

itis, laryngotracheobronchitis, diarrhoea and even death [3] . Measles

ffects both sexes and various age groups, with a higher incidence

n children [4] . The Immunization Agenda 2030 sets an ambitious,
Abbreviations: COVID-19, coronavirus disease 2019; IgM, immunoglobulin M; MC
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verarching global vision and strategy for vaccines and immunization

or the decade 2021–2030 [5] . A safe and effective injectable measles

accine has been widely available since 1963, and intensified efforts be-

ween 2000 and 2010 reduced measles-related deaths by 74% [6] . Nev-

rtheless, this disease still represents a global threat to public health,

nd major outbreaks continue, particularly in resource-poor countries

hat lack sustainable investment in their healthcare system and the

ealth service infrastructure. According to the World Health Organiza-

ion (WHO), more than 140,000 people died from measles in 2018, and

t least one-third of deaths were in Africa [7] . 

In the Implementation Framework of the WHO 2030 Agenda for Im-

unization in the African Region, the elimination of measles in all its

ember countries is incorporated as the main objective, with a view to

roviding all the necessary support for elimination of this disease. This
V, measles-containing vaccine; WHO, world health organization. 
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Table 1 

Sociodemographic characteristics and incidence rates of suspected and confirmed measles. 

Suspected cases ( n , %) Confirmed cases (%) 

Total number ( n ) 3690 962 

Median age (years) 7.3 6.4 

Age group (years) 

< 1 262 (7.1) 97 (10.1) 

1–4 1527 (41.4) 460 (47.8) 

5–9 1039 (28.1) 219 (22.8) 

10–14 419 (11.4) 73 (7.6) 

15–19 156 (4.2) 33 (3,4) 

≥ 20 287 (7.8) 80 (8.3) 

Sex 

Female 1809 (49.0) 488 (50.7) 

Male 1881 (51.0) 474 (49.3) 

Place of residence Incidence per 100,000 

Uíge 405 (11.0) 168 (17.5) 8.8 

Luanda 362 (9.8) 148 (15.4) 5.7 

Lunda Sul 60 (1.6) 44 (4.6) 8.6 

Benguela 159 (4.3) 69 (7.2) 17.9 

Namibe 38 (1.0) 11 (1.1) 0.5 

Lunda Norte 135 (3,7) 52 (5.4) 3.5 

Huíla 167 (4.5) 14 (1.5) 1.9 

Cuanza Sul 655 (17.8) 75 (7.8) 13.6 

Bié 197 (5.3) 82 (8.5) 8.0 

Cabinda 113 (3.1) 40 (4.2) 4.5 

Huambo 511 (13.8) 93 (9.7) 16.7 

Zaire 65 (1.8) 18 (1.9) 0.2 

Cuanza Norte 330 (8.9) 56 (5.8) 5.5 

Bengo 40 (1.1) 18 (1.9) 2.3 

Malanje 86 (2.3) 32 (3.3) 2.1 

Moxico 192 (5.2) 30 (3.1) 6.5 

Cunene 141 (3.8) 8 (0.8) 0.4 

Cuando Cubango 34 (0.9) 4 (0.4) 0.6 
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nitiative is part of efforts to strengthen health systems, develop polit-

cal and community leadership, optimize service delivery to care for

nvaccinated or under-vaccinated children, and improve data systems

or government decision-making [8] . 

In Angola, measles is an endemic disease with epidemiological peaks

hat mainly affects children aged < 5 years. Due to the increased num-

er of cases, all children aged ≤ 5 years should be vaccinated. Measles

as considered hyperendemic in Angola before the national vaccination

ampaign in 2023. The first dose of measles-containing vaccine (MCV1)

s administrated at 9 months of age, and the second dose (MCV2) is ad-

inistrated at 15 months of age. A coverage target for two MCV doses

f 95% is recommended in the WHO Africa region. Between 2015 and

021, Angola had coverage rates of 64.9–74% for MCV1 and 24.7–40%

or MCV2. However, because of the economic crisis in Angola, the vac-

ination programme has not been fully implemented and sustained. An-

ola showed sustained economic growth after the civil war in 2002, but

rolonged diminution of oil prices since 2014 led to an economic crisis

n the country, with growing inflation and reduced expenditure in the

ocial and health sectors, particularly affecting children and the most

ulnerable people. This situation was exacerbated by the coronavirus

isease 2019 (COVID-19) pandemic. 

This study aimed to evaluate the epidemiology of measles in Angola

etween 2015 and 2021, and to assess public health responses in terms

f limiting the spread of measles. 

aterials and methods 

tudy design 

This observational retrospective study was undertaken using na-

ional databases on laboratory surveillance of measles, over a 7-year

eriod (2015–2021), at the national referral laboratory of the In-

tituto Nacional de Investigação em Saúde, Luanda, the capital city

f Angola. Blood samples of suspected measles cases ( n = 3690) with
257 
pidemiological notification sheets were sent to the National Institute

or Health Research. Sociodemographic characteristics and clinical in-

ormation of samples that met the criteria of the study were recorded.

uman serum samples were collected and analysed in the serology lab-

ratory to confirm disease based on the presence of immunoglobulin M

IgM) antibodies. 

ase-based surveillance 

The national health surveillance system of Angola applies the case

efinition recommended by WHO [9] . A suspected case is defined as

anyone suspected by a physician of having measles, or anyone with

ever and maculopapular (non-vesicular) rash and cough, coryza (runny

ose) or conjunctivitis (red eyes)’. A laboratory-confirmed case is de-

ned as any person who has tested positive for measles-specific IgM

ntibodies. Subjects who had received one or two doses of MCV were

onsidered to be vaccinated, and subjects who had not received any

oses of MCV were considered to be unvaccinated. 

pecimen testing 

For this serological study, a total of 3690 serum samples were re-

eived from health facilities of the 18 provinces of Angola. IgM-type

easles-virus-specific antibodies were detected by enzyme-linked im-

unosorbent assay (Euroimmun kits, Medizinische Labordiagnostika

G, Germany), in accordance with the manufacturer’s instructions. So-

iodemographic and epidemiological data of the patients were recorded

nd analysed. 

ata analysis 

Data were analysed using SPSS Version 29 (IBM Corp., Armonk, NY,

SA). Statistical analyses were performed using absolute and relative

requency. Linearity Chi-squared test and slope test were performed.
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Table 2 

Incidence rates of non-measles febrile rash illness and confirmed cases of measles between 2015 and 2021. 

Year Population Suspected 

measles 

cases, 

n = 3690 

Confirmed 

measles 

cases, n = 
962 

Non-measles 

febrile rash 

rate per 

100,000 

Laboratory- 

confirmed measles 

case rate per 

1,000,000 (95% CI) 

2015 26,681,590 335 18 1.2 0.7 (0.66–0.72) 

2016 27,503,526 251 16 0.9 0.6 (0.58–0.63) 

2017 28,359,634 314 7 1.1 0.2 (0.18–0.22) 

2018 29,250,009 394 20 1.3 0.7 (0.67–0.73) 

2019 30,175,553 821 225 2.7 7.5 (7.1–7.9) 

2020 31,127,674 728 371 1.4 11.9 (11.7–12.2) 

2021 32,097,671 847 305 1.7 9.5 (9.0–10.0) 

CI, confidence interval. 

Figure 1. Trends in the numbers of suspected and confirmed measles cases reported by the National Health Surveillance System between 2015 and 2021 in Angola. 
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he number of categories minus 2 degrees of freedom was used for the

inearity Chi-squared test. In this case, the number of categories was 5,

o the results were interpreted with 3 degrees of freedom. Whenever the

alculated Chi-squared value was greater than the tabulated value, the

ull hypothesis was rejected. 

esults 

ociodemographic characteristics of the study population 

For this seroepidemiological study, 3690 serum samples of suspected

easles cases were received from health facilities of the 18 provinces

f Angola, and analysed by the National Institute for Health Research

etween 2015 and 2021. The median age of subjects was 7.3 years,

881 (51.0%) were male and 1809 (49.0%) were female. The age group

ith the highest percentage of suspected cases was children aged 1–4

ears (41.4%) ( Table 1 ). The highest percentages of samples sent to the

ational reference diagnostic laboratory were from Cuanza Sul ( n = 655,

7.8%), Huambo ( n = 511, 13.8%) and Uíge ( n = 405, 11.8%). 

pidemiological aspects of laboratory-confirmed cases 

IgM antibodies to measles virus were detected in 962 (26.1%) sam-

les. The median age of all patients with confirmed measles was 6.4
258 
ears, 474 (49.3%) were male and 488 (50.7%) were female. The age

roup most affected by measles was children aged 1–4 years (47.8%),

ollowed by children aged 5–9 years (22.8%). The incidence rate in in-

ants aged < 1 year was 10.1%. The provinces with the most laboratory-

onfirmed cases were Uíge ( n = 168, 17.5%) and Luanda ( n = 148, 15.4%)

 Table 1 ). 

In order to ascertain the cumulative incidence rate by province, the

umber of cases per 100,000 population was calculated using the es-

imated population at the beginning of the study period. The highest

umulative incidence rate was found in Benguela (17.9%), followed

y Huambo (16.7%) and Cuanza Sul (13.6%). The other provinces

ad incidence rates < 10%, and the lowest incidence rates were re-

orted in Cuando Cubango (0.6%), Namibe (0.5%) and Cunene (0.4%)

 Table 1 ). 

Between 2015 and 2018, the incidence rate of laboratory-confirmed

easles was < 1 per 1,000,000 population. However, between 2019 to

021, the incidence rate was > 1 per 1,000,000 population, with an in-

reasing number of laboratory-confirmed cases ( n = 901, 93.7%). The

ighest incidence rate was reported in 2020 [11.9%, 95% confidence

nterval (CI) 11.7–12.2], followed by 2021 (9.5%, 95% CI 9.0–10.0)

 Table 2 ). According to WHO, the adequacy of surveillance should be

easured by the number of non-measles febrile rash illness cases re-

orted per 100,000 population, and this should be > 2/100,000. More

han two discarded cases per 100,000 population are required to achieve
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Table 3 

Measles cases, presentation of complications, and hospitalization by age group. 

All cases, n = 3,690 Age group (years) 

< 1 1–4 5–9 10–14 15–19 ≥ 20 Total 

n (% 

a ) 

Measles-negative cases 165 (4.5) 1067 (28.9) 820 (22.2) 346 (9.4) 123 (3.3) 207 (5.6) 2728 (73.9) 

Confirmed measles cases 97 (2.6) 460 (12.4) 219 (5.9) 73 (2.0) 33 (0.9) 80 (2.2) 962 (26.1) 

n (% 

b ) 

Without complications 24 (24.7) 208 (45.1) 125 (57.1) 53 (72.6) 25 (75.8) 47 (58.8) 482 (50.1) 

With complications 73 (75.3) 252 (54.9) 94 (42.9) 20 (27.4) 8 (24.2) 33 (41.2) 480 (49.9) 

Types of complications (% 

b ) 

Pneumonia 19 (19.6) 94 (20.4) 42 (19.2) 5 (6.8) 2 (6.1) 16 (20.0) 178 (18.5) 

Diarrhoea 49 (50.5) 223 (48.5) 91 (41.6) 18 (24.7) 5 (15.2) 20 (25.0) 406 (42.2) 

Otitis media 6 (6.2) 26 (5.7) 10 (4.6) 5 (6.8) 3 (9.1) 7 (8.8) 57 (5.9) 

Hospitalized (% 

b ) 

Hospitalized 74 (76.3) 253 (55.0) 100 (45.7) 20 (27.4) 8 (24.2) 16 (20.0) 471 (49.0) 

Not hospitalized 15 (15.5) 120 (26.1) 100 (45.7) 30 (41.1) 15 (45.5) 36 (45.0) 316 (32.8) 

Without information 8 (8.2) 87 (18.9) 19 (8.7) 23 (31.5) 10 (30.3) 28 (35.0) 175 (18.2) 

a Percentage calculated based on the total number of cases studied. 
b Percentage calculated based on the number of confirmed measles cases by age group. 
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dequate surveillance. Using this indicator, Angola only reached the re-

uired goal in 2019. 

Epidemiological trends of measles are shown in Figure 1 , where the

rend lines of suspected and confirmed measles cases for the study period

2015–2021) show an increase over the study years. The highest num-

ers of suspected and confirmed cases of measles were found in 2019,

nd the highest number of IgM-confirmed measles cases was found in

020. 

omplications of measles cases according to age 

Measles-related complications were observed in 480/962 (49.9%)

atients. These complications included diarrhoea (406/962, 42.2%),

neumonia (178/962, 18.5%) and otitis (57/962, 5.9%) ( Table 3 ). In-

ants aged < 1 year presented the highest number of complications

73/97, 75.3%). In total, 49/97 (50.5%) cases among infants aged < 1

ear reported diarrhoea as a complication. Also, this group presented

he highest percentage of hospitalized patients (76.3%) ( Table 3 ). 

accination status 

The data showed that 209 (21.7%) laboratory-confirmed cases had

een vaccinated against measles, 633 (65.8%) were unvaccinated, and

20 (12.5%) had unknown vaccination status. The highest percentage

f unvaccinated subjects was found in 2020 ( n = 271 (42.8%). The WHO

frica region recommends a coverage target for two doses of MCVs of

5%. Between 2015 and 2021, Angola had coverage rates of 64.9–74%

or MCV1 and 24.7–40% for MCV2 ( Figure 2 ). 

iscussion 

To the best of the authors’ knowledge, this is the first study on epi-

emiological behaviour of the measles virus in Angola, and it was car-

ied out through a review of 7 years of observational retrospective data

rom the national measles laboratory surveillance programme. Measles

urveillance supported by laboratory confirmation through serological

nalysis of IgM has been implemented in the WHO Africa region since

002 as part of the strategy to achieve measles elimination [10] . Be-

ween 2015 and 2021, a total of 962 (26.1%) measles cases were con-

rmed by laboratory diagnosis. This number is considered low, and no

revious studies in the country have demonstrated the contrary. 

This study demonstrated that the age group most affected by measles

as children aged < 5 years. This result is consistent with previous pub-

ished studies which alluded to the higher prevalence of measles in chil-

ren aged < 5 years [11–13] . 
259 
In the last 7 years, the highest incidence rates of measles per 100,000

nhabitants were found in the provinces of Benguela, Huambo and

uanza Sul. These results may be compromised by several factors, such

s the quality of the measles surveillance system, the reporting of sus-

ected cases, and the transportation of samples to the national refer-

al laboratory for confirmation. Nevertheless, the incidence rate of con-

rmed measles cases in Angola was less than one case per 100,000 in-

abitants at national level between 2015 and 2018. It is likely that this

esult does not reflect the actual behaviour of the disease in those years,

ue to the low unreported number of cases. 

In early 2019, the Ministry of Health decided to strengthen the dis-

ase surveillance system. In this same year, the incidence rate of non-

easles febrile rash was 2.7 per 100,000 population, which is above the

ecommended WHO limit. This demonstrates the effect of strengthening

he surveillance system. Although the decision to strengthen the disease

urveillance system was taken, some provinces experienced difficulties

mplementing this change due to the lack of resources and human ca-

acity, which explains the large differences in the number of measles

amples submitted from different provinces. 

Nevertheless, from 2019 to 2021, the incidence rate was higher than

ne per 1,000,000 inhabitants, with the highest rate reported in 2020.

he incidence rate in Angola remained below the regional rate (38.4

ases per million inhabitants), but was higher than the incidence rates in

outh Africa, Algeria, Cape Verde and Guinea-Bissau [8] . This could be

ue to the COVID-19 pandemic, which was declared in Africa in Febru-

ry 2020. Many health facilities were used to respond to the COVID-19

andemic, and the fear of contracting COVID-19 in healthcare settings

ontributed to the interruption of routine immunization services, as well

s postponement of the Expanded Programme on Immunization against

easles, yellow fever and polio by the Ministry of Health. The vaccina-

ion programmes for these diseases were also postponed in at least 15

frican countries in 2020 [ 10 , 14 ]. Also, the increased number of cases

bserved in this study could be due to the fact that neighbouring coun-

ries such as the Democratic Republic of Congo (DRC) reported measles

utbreaks during this period, and, according to WHO, the largest and

ost fatal measles outbreak in DRC occurred in 2019. The measles virus

enerally disrupts epithelial cells and suppresses the immune system, re-

ulting in infection in various organ systems. The respiratory and intesti-

al tracts are the most affected sites in infected children, and pneumonia

nd diarrhoea occur in 10–40% of measles cases as complications or as

econdary infections [15] . In the present study, children aged < 1 and

–4 years presented the highest percentages of complications related

o measles. Diarrhoea was the most common complication, followed by

neumonia and otitis media. These results are in contrast with previous

tudies which reported that pneumonia was the most common and se-
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Figure 2. Number of laboratory-confirmed 

measles cases and vaccination coverage rates 

for measles-containing-vaccine 1 (MCV1) and 

MCV2 by year, from 2015 to 2021, in Angola. 

EPI, Expanded Programme on Immunization. 
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ere complication in children aged < 5 years [16–18] . However, other

tudies have also reported that diarrhoea was the most serious compli-

ation, especially when combined with malnutrition, immunosuppres-

ion and vitamin A deficiency; elements that contribute to deterioration

nd death of the patient more quickly, and mainly occur in underdevel-

ped or developing countries [ 15 , 19 , 20 ]. On the other hand, vaccination

gainst measles can play an important role in reducing infant mortality

rom complications associated with this disease, particularly diarrhoea,

n countries with a high incidence of the disease [15] . 

Vaccination coverage is an important indicator of population health

nd reflects routinely collected information on administered vaccines.

HO recommends a coverage target ≥ 95% with two MCV doses to in-

errupt endemic disease transmission and eradicate measles [21] . How-

ver, between 2015 and 2021, Angola failed to reach this coverage tar-

et; since 2015, coverage of MCV1 stagnated at approximately 70%,

nd coverage of MCV2 was lower. Thus, Angola faces increased risk of

n explosive measles outbreak as it has not been able to achieve the

accination coverage target [22] . This has also been reported in other

frican countries, including Somalia, Cameroon, Central African Repub-

ic, Chad, DRC, Ethiopia, Guinea and Nigeria [23] . It is important to

ighlight here that, in a study carried out in Angola in 2014, the re-

usal of some parents to allow vaccination of their children was one of

he causes of the increase in measles in children. Many children were

ot vaccinated for reasons ranging from cultural and economic status,

o causes related to religious beliefs, superstitions and myths [24] . This

ay result in clustering of people who do not routinely vaccinate against

easles, which can lead to accumulation of susceptible persons, and cre-

te a niche of sustained measles transmission. 

Several limitations of this analysis should be considered. Firstly, the

uthors did not investigate which genotype of measles virus is circu-

ating in Angola. Secondly, the underlying immunity levels among the

ngolans were unknown. Finally, mortality data were incomplete or un-

vailable for each province during this period. 

This evaluation revealed that a small percentage of laboratory-

onfirmed cases were vaccinated against measles. In this sense, the pro-

ective efficacy given by the vaccine is excellent; however, it is not ab-

olute, as there may be primary immunity failures or, in some cases,

econdary failures that may explain the appearance of some cases of

easles among vaccinated subjects [25] . There are other reasons that

ould lead to failure of the vaccine, including poor quality of the cold

hain in storage, transportation and handling, and an ineffective im-

unization technique [26] . The low case numbers reported in 2020,

fter worldwide resurgence of measles between 2017 and 2019, have
260 
o be interpreted with caution due to the effect of the COVID-19 pan-

emic on disease surveillance. Disrupted vaccination activities during

he pandemic have increased the potential for the resurgence of measles

n the near future, and effective, timely catch-up vaccination campaigns,

trong leadership and commitment, and sufficient resources are required

o mitigate this threat. 

Losing ground on measles prevention through vaccination may lead

o the re-emergence of measles into new populations, which may pose

ew and varied challenges to public health systems [27] . 

onclusions 

The vaccination of susceptible people, particularly children, is the

ackbone of prevention for measles. The study data suggest that the

accination measures that were instituted in Angola may not have been

ffective in curtailing measles. More efforts are needed to increase

easles control, maintain a high percentage of vaccination coverage,

nd achieve compliance with global health policies in order to ensure a

omplete vaccination scheme in the most susceptible populations. 
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