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Abstract

Introduction: Despite efforts towards measles elimination, Namibia continues to report outbreaks and cases of measles. The
World Health Organization estimates that 9.6 million measles cases and 128,000 deaths were reported worldwide in 2019, 50%
of which occurred in Africa alone. Namibia reported 75 cases and 0 deaths in the past five years from 2020 to 2024. We
described the epidemiology of measles infection in Namibia from 2020 to 2024.

Methods: A retrospective secondary data analysis of measles infections reported in the national measles line list between
January 2020 and April 2024 was conducted. We calculated frequencies, incidence rates, proportions, and time series to
identify trends and seasonality. Data were cleaned in Microsoft Excel and analysed in SPSS version 25 and Datawrapper. The
data were visualised using tables, graphs, and maps.

Results: A total of 75 cases recorded in the national measles line list between January 2020 and April 2024 were analysed in
this study. The median age was 5 (Interquartile range: 2.5 —9) years. Half of the cases (50.1%) were aged 0-4 years old. There
was a steady increase in measles incidence in Namibia, with a rate of 0.73 per 100,000 in 2024 (0.73/100,000). A seasonal
trend was observed, with most cases occurring between April and May of each year. Among the cases, 44% were vaccinated,
40% had unknown vaccination status, and 16% were unvaccinated. The highest incidence rates were reported in the Erongo
region in 2024 (6.24/100,000), followed by those in the northern regions.

Conclusions: The burden of measles infections was observed among children aged 0-4 years, and during the winter season.
With a steady increase in the number of cases in the country, measures for successful elimination need to be strengthened to
prevent outbreaks and ensure that Namibia remains on track with its elimination targets.
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Introduction

An estimated 9.6 million measles cases and 128,000 deaths
were reported worldwide in 2019, of which Africa
accounted for more than 50% [1]. Measles cases continue
to rise despite elimination measures such as mass
vaccination campaigns and strengthening surveillance
systems to detect cases early and provide rapid responses
to outbreaks. Sub-Saharan Africa has recently experienced
a surge in measles infections; as of January 2022, 17,500
cases have been reported in the region, a 400% increase
over the 2021 incidence [1].

Despite the availability of measles vaccinations in the state
and private health sectors, Namibia continues to report
outbreaks of measles. The World Health Organization
(WHO) and United Nations Children’s Fund (UNICEF)
estimate a national immunisation coverage of above 90%
for the first dose and above 50% for the second dose from
2020 to 2023 [2]. There has been an increasing number of
measles cases in the last five years, involving 10 of the 14
regions in Namibia. A total of 75 cases were reported in
the Namibia measles and rubella line list, and the Erongo
region reported the highest number of cases, followed by
Kavango West and Ohangwena regions. Kharas, Zambezi,
Hardap, and Kunene reported zero cases in the past five
years. Among the 75 cases reported, five were reported in

2020, one in 2021, 20 in 2022, 25 in 2023, and 24 in 2024.

Among the 75 reported cases, 18 (24%) were part of
outbreaks, and the rest were sporadic. The rising burden of
measles infections poses public health challenges, putting
pressure on the healthcare system through the high demand

for isolation facilities, inpatient care, and clinical personnel.

It disrupts routine health service delivery as resources are
reallocated and shifted towards outbreak containment.

The Ministry of Health and Social Services (MoHSS)
manages measles cases in Namibia. The MoHSS follows
the Integrated Disease Surveillance and Response (IDSR)
guidelines to detect, monitor, and trace measles cases.
Measles cases are recorded in the National Measles and
Rubella Microsoft Access database. The database recorded
10,243 cases between January 2011 and April 2024. The
cases are detected at the facilities and reported to the
district and region, which report to the national level.

There is a National Expanded Programme on
Immunisation (EPI) with scheduled measles vaccinations
at 9 months for the first dose and 15 months for the second
dose. The EPI program is free and accessible in public
facilities and is paid for in the private sector [3]. Measles
and rubella (MR) vaccines are administered to eligible
individuals through subcutaneous injection in the upper
arm [3]. The EPI provides daily immunisation services at
hospitals, clinics, health centres, outreach sites, and during
periodic supplementary immunisation activities (SIA) at
fixed post sites and by mobile teams [3]. Approximately
seven Supplementary Immunisation Activities (SIA) were
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carried out in Namibia from 2000 to 2023, the latest being
in 2022 [3]. The coverage rates ranged from 80% to100%
for the first dose and above 50% for the second dose for the
past five years [3]. First-dose coverage remained
consistently high between 90-91% from 2020 to 2022 [3].
There was a decline in second-dose coverage in 2021
(56.36%) compared to 2020 (63.7%) and 2022, and in
2023, second-dose coverage significantly improved to 79%
[3]. Most regions peaked in 2021 and 2022, especially
Oshikoto (216% in 2022) and Kavango West (155% in
2022) [4]. A general decline was observed across most
regions in 2023 and 2024 [4]. Khomas consistently had the
lowest vaccination coverage over the five years [4].

Despite these efforts towards measles elimination, Namibia
continues to report measles outbreaks. Therefore, it is
important to identify cases and understand their
epidemiology so that targeted preventive measures can be
implemented to successfully eliminate the virus from the
population. The study describes the epidemiology of
measles infections in Namibia from 2020 to 2024.

Methods

Study design and setting

This retrospective secondary data analysis study utilized
the National Measles and Rubella line list from Namibia
between January 2020 and April 2024. The analysis was
conducted using data from all 14 regions in Namibia.
Namibia has a population of 3,022,401 [5], and the
majority of Namibia’s health system operates as a two-tier
system comprising public and private sectors. The public
health system includes 1,150 outreach points, 309 health
centres, 31 districts, four intermediate/referral hospitals,
and one national referral hospital [6]. There are four main
seasons in Namibia, namely winter, summer, autumn, and
spring. Summer starts from October to February (hot and
dry), autumn starts from March to April (cooler
temperatures start), winter starts from May to July (dry and
cold), and spring starts from August to October
(temperatures rise).

Data source and variables of interest

This study analysed measles cases extracted from the
National Measles and Rubella Line List. Data were
obtained from the Epidemiology Division and Expanded
Programme on Immunisation with the permission of the
Ministry of Health and Social Services (MoHSS) Ethics
Committee. Variables such as reporting health facility,
year of reporting, vaccination status, number of doses, age
in years, sex, date of onset, final classification, and
reporting region were used for the analysis.

Study population and sample size

This study analyzed all laboratory-confirmed IgM-positive
cases and epidemiologically linked cases recorded in the
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measles database in Namibia from January 2020 to April
2024. The total number of positive cases reported in the
line list from 2020 to 2024 was 75 (8 epidemiologically
linked and 67 laboratory-confirmed). All cases that met the
criteria (IgM positive and epidemiologically linked) were
included.

Table 1. Distribution of measles cases by sex, age, rural/urban
setting and vaccination status in Namibia, 2020-2024 (n=75)

Characteristics Frequency (n=75)  Percentage (%)
Sex

Female 32 42.7

Male 43 57.3
Place of residence

Urban 30 40.0

Rural 45 60.0
Age (years)

04 38 50.7

5-9 28 37.3

10-14 4 53

15-19 4 53

20+ 1 1.3
Vaccination status

Not vaccinated 12 16.0

Vaccinated 33 44.0

Unknown 30 40.0
Number of vaccine doses

Vaccinated 1st dose 15 20.0

Vaccinated 2nd dose 18 24.0

Not vaccinated 12 16.0

Unknown vaccination status 30 40.0

The following standard case definitions were used in
this study

Suspected case: “Any person with fever and
maculopapular (non-vesicular) generalised rash and cough,
coryza or conjunctivitis (red eyes) or any person in whom a
clinician suspects Measles” [7].

Confirmed case: “A suspected case with laboratory
confirmation (positive IgM antibody) in an outbreak” [7].
Epidemiologically linked case: “A clinical case of
measles that has not been confirmed by a laboratory but
was geographically and temporally related with dates of
rash onset, occurring 7-21 days apart from a laboratory
confirmed case or another epidemiologically linked case”

[7].

Data management and analysis

Data were extracted from the National Measles and
Rubella Database (line list). The line list was cleaned by
removing duplicates and standardising the dates using
Microsoft Excel. Unknown vaccination status was
categorised separately and analysed descriptively to show
the proportion of cases with unknown vaccination status.
No imputation was performed for missing data. Data
analysis was conducted using the Statistical Package for
Social Sciences (SPSS) version 25 and Microsoft Excel to
generate frequencies, proportions, and graphs, whereas
Datawrapper was employed to create maps.
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All IgM-positive and epidemiologically linked cases were
included in this analysis. All suspected cases with negative,
pending, or incompatible results were excluded from the
study. Measures of central tendency (median) and
dispersion (interquartile range, IQR) were used to
summarise continuous variables such as age. Categorical
variables, such as sex, region, vaccination status, and case
classification, were summarised using frequency and
proportion. The incidence rates were calculated according
to region, year, and age group. Regional incidence rates
were mapped to visualise geographical distribution.
Age-specific incidence rates were calculated to determine
the most affected group. Trends were visualised using line
graphs to assess seasonality by the year of the report.
Tables and graphs were used to visualise demographic
characteristics. To estimate these rates, the population was
disaggregated by age group, year, and region of residence.
We divided the number of newly reported measles cases in
each stratum by the corresponding population at risk,
expressed per 100,000. Population estimates were obtained
from the 2023 National Housing and Population Census.

Ethical considerations

This study adhered to the ethical guidelines outlined in the
Council for International Organisations of Medical
Sciences (CIOMS) guidelines, which address the use of
routinely collected data for research purposes.  The
Research Ethics Committee of the Ministry of Health and
Social Services granted approval to conduct and publish
the study. Codes instead of names were used to ensure
anonymity, and no unauthorised access to the data was
allowed to ensure confidentiality. Data security measures,
such as locking folders on laptops, were used to protect
against unauthorised access, data breaches, patient name
leaks, or misuse that could harm the participants. This
study did not involve direct interaction with patients;
therefore, consent was not required.

Results

A total of 75 cases were analysed, of which 43 (57%) were
male. The median age of the patients was 5 (Interquartile
range: 2.5-9.0) years. The age group of 0-4 years had the
highest representation of cases (50.1%), followed by the
age group of 5-9 years (37.3%). Most patients (60%) were
from rural areas (Table 1).

Among the 75 reported cases, 44% were vaccinated, with
24% of these having received the second dose and 20%
received the first dose. (Table 1). Vaccination status varied
across age groups. Among children aged 0—4 years, half
(50.0%) were vaccinated, while nearly one-third (31.6%)
had an unknown vaccination status. In the 5-9-year age
group, less than half (39.3%) were vaccinated, and half of
the cases (50.0%) had unknown vaccination status. For
older children aged 10-14 years, only one-quarter (25.0%)
were vaccinated, with half (50.0%) having unknown
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Table 2. Distribution of measles infections by age group and vaccination status in Namibia, 2020-2024

Age group Vaccination status Total
Vaccinated n (%) Not vaccinated n (%) Unknown vaccination status n (%)

04 19 (50.0) 7(18.4) 12 (31.6) 38

5-9 11 (39.0) 3 (10.7) 14 (50.0) 28

10-14 1(25.0) 1(25.0) 2(50.0) 4

15-19 2(50.0) 1(25.0) 1(25.0) 4

20+ 0(0.0) 0(0.0) 1 (100.0) 1

vaccination status. Among adolescents aged 15-19 years,
vaccination coverage was higher (50.0%), though
one-quarter (25.0%) remained unvaccinated, and another
quarter had an unknown status. The single case aged 20
years and above had an unknown vaccination status (Table
2).

Males generally had higher incidence rates, peaking in
2020 (2.9/100,000 population) than females (2.10/100,000)
in 2020. Highest rates were observed among 0—4-year-olds
from 2021 to 2023, peaking in 2023 (3.61/100,000),
followed by a shift towards the 5-9-year age group in 2024
(3.16/100,000). The age group of 10-14 years generally
had low incidence rates, with minor spikes in 2022
(0.31/100,000 population) and 2024 (0.92/100,000
population). The measles incidence rates for persons aged
> 20 years remained low (0.01/100,000) during the study
period (Table 3).

The coastal region of Erongo reported the highest regional
incidence rate of 6.24 cases/100,000 population in 2024,
with fluctuations over time ranging from 0.83
cases/100,000 population in 2020 to no cases in 2021 and
2022 and a re-emergence in 2023 (0.83/100,000
population). The incidence rate varied between regions,
with Kavango West (2.43/100,000 in 2022 to 4.06/100,000
in 2023) and Ohangwena region (0.59/100,000 in 2020 to
2.66/100,000 in 2023), observing an increase over time,
while Otjozondjupa region (3.17/100,000 in 2020 to
1.81/100,000 in 2024) had a decreasing trend. Other
regions, namely, Khomas, Omaheke, Omusati, Oshana and
Kavango East had fluctuating incidence rates ranging from
0.29-2.66/100,000, while Kunene, Zambezi, Hardap, and
Karas had no reported cases throughout the five years
(Figure 1).

There was an overall increase in measles cases during the
study period, with an initial five cases in 2020 (0.13
cases/100,000 population) to 24 cases (0.73 cases/100,000
population) in 2024. The lowest incidence was reported in
2021 (0.03 cases/100,000 population) (Figure 2). Overall,
a seasonal trend was observed during the reporting period,
with cases increasing annually in the winter months of
April to July (Figure 3).
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Discussion

Similar to other Sub-Saharan African countries, Namibia
continues to report high measles incidence, particularly in
children aged 0-4 years and lower incidence among those
above five years [8,9]. Despite a well-established EPI
programme at public health facilities nationwide and robust
case-based surveillance [3], measles vaccination coverage
for second dose ranged from 56% to 79% from 2020 to
2024, well below the national target of 95% [2], driving an
increase in new measles cases in Namibia. The increase in
measles incidence in Namibia is likely attributable to
suboptimal coverage of the second dose of the
measles-containing vaccine (MCV2). The 2023 report on
progress toward measles elimination in the WHO African
Region showed that no country has achieved the >95%
coverage required for herd immunity and elimination [10].
Strengthening routine and supplementary immunization
activities, and enhancing surveillance are therefore
essential strategies for reducing measles incidence and
advancing Namibia’s progress toward elimination.

The coastal region of Erongo and the northern regions
neighbouring Angola (Ohangwena and Kavango West)
reported a higher measles incidence. This could be
explained by the persistent burden of measles in Angola
and the porous border situation between Namibia and
Angola, which allows increased cross-border mobility. A
study conducted to evaluate the epidemiology of measles
in Angola reported that measles remains a significant
public health concern in Angola, with a considerable
proportion occurring among the unvaccinated individuals
across different provinces [11]. A recent epidemiological
study conducted using routine surveillance data in Angola
reported measles vaccination rates of 65% for the first dose
and 40% for the second dose [11]. Findings from Sierra
Leone substantiate that cross-border mobility contributes
to high measles incidence, accounting for 38.1% of
measles cases [12]. This highlights the need for enhanced
cross-border collaboration in disease surveillance and
vaccination. Strengthening coordination between Namibia
and Angola through synchronised immunisation activities,
data sharing, and border health checks could help reduce
the importation and spread of measles cases.

In addition, the persistence of measles cases in the coastal
region of Erongo is in line with a study which suggested
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Figure 2. Annual trends of measles incidence per 100000
population in Namibia, 2020-2024

that regions in coastal settings experience prolonged
outbreaks due to virus survival in cool and low-humidity
settings [13]. Intensifying measles control strategies, such
as conducting targeted vaccination campaigns in high-risk
areas and enhancing outbreak preparedness, is necessary to
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reverse the increasing trend in coastal and border regions.

This study found a notable increase in measles incidence in
Namibia from 2022 to 2024, with a seasonal trend in the
winter season when the country experienced outbreaks.
These findings are supported by previous studies [14,15]
that suggested that the dry winter season, characterised by
lower humidity and increased indoor crowding, may
contribute to higher transmission rates. The increased
incidence of measles during this period could also be due
to the reduced vaccination coverage observed in
2023-2024 [4]. As countries continue to move towards
repairing their healthcare systems post the COVID-19
pandemic, research suggests that vaccine hesitancy from
the pandemic may have lasting effects on immunisation
programs for other diseases and continues to contribute to
reduced vaccination coverage [16]. Therefore, health
education campaigns should focus on rebuilding
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Table 3. Measles incidence rates per 100,000 population in Namibia, 2020-2024
Variable Incidence Incidence Incidence Incidence Incidence
rates 2020 rates 2021 rates 2022 rates 2023 rates 2024
Age group
04 0.96 0.24 2.89 3.61 1.92
5-9 0.79 0.00 1.58 1.84 3.16
10-14 0.00 0.00 0.31 0.00 0.92
15-19 1.40 0.00 0.00 1.08 0.36
20+ 0.01 0.06 0.00 0.00 0.00
Gender
Male 2.90 0.27 0.07 1.15 0.81
Female 2.10 0.06 0.71 0.52 0.78
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Figure 3. Monthly trends of measles cases in Namibia 2020-2024
community  trust in  vaccines and addressing vaccination status made it difficult to compare the

misconceptions regarding vaccine safety and effectiveness.

In contrast, the lower number of measles cases reported in
2020 and 2021 may be a positive outcome of COVID-19
prevention measures, such as reduced crowding, social
distancing, and improved hand hygiene, which temporarily
reduced the transmission of various infectious diseases
[17]. These findings highlight the need to strengthen
routine immunisation services and maintain catch-up
campaigns during and after public health emergencies, and
strengthen preventive measures, such as health education
in communities.

Limitations

The population at risk was approximated using the total
regional population owing to the lack of disaggregated data.
The total number of cases analysed was obtained from the
national line list; thus, cases not entered in the line list were
likely missed. The high proportion of cases with unknown
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vaccinated and unvaccinated groups and to determine the
variables that may be associated with poor vaccination.
There are very few published studies on measles in
Namibia, making it difficult to compare the findings with
those in local settings.

Conclusions

A high burden of measles infection was observed among
children aged 0-4 years. A seasonal trend was observed
between April and June (dry and winter seasons,
respectively). In the past five years, there has been a steady
increase in the number of cases in the country, specifically
in the northern and coastal parts of Namibia. This
increasing trend could be driven by the low coverage of the
second dose of the measles vaccine, and the COVID-19
pandemic potentially disrupted immunisation services.
Regions bordering Angola experienced a higher incidence,
underscoring the importance of strengthened cross-border
collaboration, including  coordinated  vaccination
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campaigns, data sharing, and border health monitoring, to
prevent importation and further spread of measles. Without
urgent strengthening of elimination strategies, Namibia
faces the risk of recurrent and escalating outbreaks of the
disease.

Recommendations

Based on the findings of this study, we recommend the
following actions:

* The MoHSS Health Information Systems division
should improve data quality and ensure data
completeness on important variables such as
vaccination status.

* MoHSS EPI to strengthen existing measures to ensure
greater coverage of second-dose vaccination.

e More studies on measles are recommended to better
understand the factors contributing to its continued
transmission

Public health actions

We conducted the following actions to improve measles
surveillance in Namibia:

¢ Standardisation of all measles line lists (national and
regional) and addition of drop-downs for all variables
to ensure uniformity in data entry. By the disease
surveillance officers in December 2024

* Health education sessions were conducted in the
community on the importance of both vaccine doses
via community meetings in Engela district,
Ohangwena region with Risk Communication and
Community Engagement Officers.

What is already known about this topic

* Measles is at the elimination stage in Namibia

* The measles outbreaks dropped after the introduction
of the second dose vaccination in 2016

* Children aged under 5 years are at a higher risk of
contracting measles

What This Study Adds

* Measles incidence is observed to be higher in winter
(between April and June)

¢ The cases are on the rise on the northern and coastal
areas and sporadic country wide

* Measles cases are present in adults and among the
vaccinated group

* There is low vaccination coverage for the measles
second dose
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