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The 2022 Liberia Malaria Indicator Survey (LMIS) is designed to provide up-to-date estimates of basic demographic 
and health indicators for malaria in Liberia. The 2022 LMIS is the fourth Malaria Indicator Survey (MIS) conducted in 
Liberia since 2009. The 2022 LMIS provides reliable estimates on malaria control interventions, such as mosquito nets, 
intermittent preventive treatment of malaria in pregnant women, and care seeking for and treatment of fever in children. 
Also, children age 6–59 months were tested for malaria infection and anemia.

A nationally representative sample of 4,513 women age 15–49 in all selected households were successfully interviewed. 
The 2022 LMIS was conducted in the field from October 2022 to December 2022. The sample design for the LMIS 
provides estimates at the national level, urban and rural areas, and six geographical regions, consisting of the following 
counties:

•	 Greater Monrovia

•	 North Western: Bomi, Grand Cape Mount, and Gbarpolu counties

•	 South Central: Montserrado (excluding Greater Monrovia district), Margibi, and Grand Bassa counties

•	 North Central: Bong, Nimba, and Lofa counties

•	 South Eastern A: River Cess, Sinoe, and Grand Gedeh counties

•	 South Eastern B: River Gee, Grand Kru, and Maryland counties

2022 Liberia Malaria Indicator Survey

Malaria Indicator Trends Report
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This report summarizes of the results of analyses of malaria data, using LMIS data from 2009, 2011, 2016, and 2022, as 
well as data from the 2013 and 2019‑20 Liberia Demographic and Health Surveys (LDHS). This report used sampling error 
estimates of key malaria indicators from the aforementioned DHS surveys to plot the indicators with confidence intervals 
and examine variations over time, between urban and rural areas, and across Liberia’s six geographical regions. The results 
are presented as graphs and short summaries. 

A Note on Interpretation of Malaria Indicator Trends
Every estimate from a sample survey, including DHS Program surveys, is subject to a certain degree of uncertainty. The 
estimates shown in the graphs used throughout this report are the middle of a range of possible values. This range of 
possible values reflects the level of uncertainty of the estimate and is called the confidence interval. Researchers are 
confident that the “truth”, or the value one would find if every single person in the population were surveyed (rather than 
using a sample) lies within this range. For example, according to the 2022 LMIS, 72% of households in Liberia own at least 
one insecticide treated net (ITN). The 95% confidence interval for this indicator ranges from 69.4% to 75.2%, meaning that 
researchers are confident that if the 2022 LMIS were conducted 100 times with a different sample each time, the estimate 
of the percentage of households with at least one ITN would fall between 69.4% and 75.2% for 95 out of 100 samples.

How to Read and Understand Trend Graphs 

The use of a standard methodology and questionnaires by both MIS and DHS surveys allows comparisons between 
estimates of the same indicator over time and across surveys. The trend graphs in this document use a uniform color 
scheme to facilitate reading and understanding. Data from the 2009 LMIS are always presented in yellow, data from the 
2011 LMIS are in purple, data from the 2013 LDHS are pink, data from the 2016 LMIS are red, data from the 2019‑20 
LDHS are green, and data from the 2022 LMIS are blue. Each bar in the chart includes the 95% confidence intervals in 
black at the top of each column. If the 95% confidence intervals for two estimates do not overlap, the difference between 
the estimates is considered significant. 

The text immediately following each graph describes the indicator’s key findings, including whether or not the changes are 
significant. In addition, the graphs that present data according to place of residence all use the same orientation (such as the 
graph below). In all residential-level graphs, data are presented separately for rural and urban areas. 

In the example below, we see that household ownership of at least one ITN in urban areas has increased from 42% in 2009 
to 62% in 2022. Looking at the 95% confidence intervals of the 2009 LMIS and 2022 LMIS urban estimates, it is clear that 
they do not overlap and thus the increase observed in urban areas over time is significant. Similarly, household ownership 
of at least one ITN in rural areas significantly increased from 52% in 2009 to 86% in 2022. Household ownership of at least 
one ITN in rural areas declined from 52% in 2009 to 47% in 2011. However, the 95% confidence intervals overlap, meaning 
that the difference is in the decline is not significant. 

Malaria Indicator Trends Report
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How to Read and Understand Regional Charts
Using the 2022 LMIS, it is possible to compare estimates of the same indicator across regions. Note that for some 
indicators, such as household ownership of at least one ITN (see below), a high value represents a “good” result, but for 
other indicators, such as malaria prevalence by microscopy, a low value is synonymous with a “good” result. The graph also 
shows the 95% confidence intervals for each regional estimate, as well as a line, showing the national level for the indicator. 
In the text, regional estimates are compared to the other regions, as well as the national estimate. Comparisons of 
regional estimates to the national level, takes into consideration the national estimate’s confidence intervals, despite those 
confidence intervals not being displayed.
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Household Ownership of Insecticide Treated 
Nets (ITNs)

•	 In the 2022 LMIS, more than 7 in 10 households (72%) in Liberia own at least one ITN.

•	 Household ownership of at least one ITN significantly increased between 2019‑20 and 2022, from 55% to 72%, 
respectively. 

•	 ITN ownership varies significantly by residence; 62% of urban households own at least one ITN, compared to 86% of 
rural households in the 2022 LMIS,.

•	 In both urban and rural areas, ownership of at least one ITN increased significantly between 2019‑20 and 2022. 

National-Level Trends in ITN* Ownership

ITN Ownership Trends by Residence

Ownership of at least One ITN

*Note: An ITN is a factory-treated net that does not require any further treatment. In the 2016 LMIS, 2013 LDHS, and 2011 
LMIS, this was known as a long-lasting insecticidal net (LLIN).
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•	 Household ownership of at least one ITN by region ranges from a minimum of 51% in Greater Monrovia to a maximum 
of 89% in North Central.

•	 Household ownership of at least one ITN in Greater Monrovia (51%) is significantly lower than in all other regions, as 
well as the national percentage of 72%. 

•	 In addition, household ownership of at least one ITN is significantly higher than the national level in North Central 
(89%), South Eastern A (80%), and South Eastern B (86%).

Does ITN* ownership vary significantly across regions (2022 LMIS)?
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*Note: An ITN is a factory-treated net that does not require any further treatment. In the 2016 LMIS, 2013 LDHS, and 2011 
LMIS, this was known as a long-lasting insecticidal net (LLIN).
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Household Ownership of Insecticide Treated 
Nets (ITNs)

•	 In the 2022 LMIS, one-third of households have at least one ITN for every two people who spent the night before the 
survey in the household.

•	 Full household ITN coverage significantly increased from 25% in 2019‑20 to 33% in 2022. 

•	 Household ownership of at least one ITN for every two people in 2022 is significantly higher in rural areas than in 
urban areas (40% versus 27%). 

•	 There was a significant increase in full household ITN coverage between 2019‑20 and 2022 in rural areas. There was no 
significant change in this period for urban areas.

National-Level Trends in Full Household ITN* Coverage

Full Household ITN* Coverage Trends by Residence
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Does full household ITN* coverage vary significantly across regions 
(2022 LMIS)?

•	 Household ownership of at least one ITN for every two people varies by region, from 22% in Greater Monrovia to 43% 
in North Central. 

•	 Household ownership of at least one ITN for every two people is significantly lower in Greater Monrovia (22%) than 
in North Western (39%), North Central (43%), South Eastern A (42%), South Eastern B (38%), and the national level 
(33%).

•	 Full household ITN coverage is in South Eastern A (42%) and North Central (43%) are both significantly higher than the 
national level. 

Percent of households with at least one ITN for every two persons the
night before the survey
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•	 In the 2022 LMIS, more than half of the household population (52%) has access to an ITN, meaning that they could 
sleep under an ITN if each ITN in the household were used by up to two people.

•	 ITN access increased significantly from 40% in 2019‑20 to 52% in 2022.

•	 In the 2022 LMIS, ITN access varies significantly by residence, from 44% in urban areas to 63% in rural areas. 

•	 In both urban and rural areas, access to an ITN significantly increased between 2019‑20 and 2022. 

National-Level Trends in ITN* Access

Trends in ITN* Access by Residence

Percent of household population with access to an ITN 
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Does ITN* access vary significantly across regions (2022 LMIS)?

•	 By region, ITN access ranges from a minimum of 36% in Greater Monrovia to a maximum of 66% in North Central.

•	 ITN access is significantly lower in Greater Monrovia (36%) than in all other regions, as well as the national level (52%).

•	 North Central (66%) and South Eastern A (61%) have significantly higher ITN access compared to the national level, but 
not when compared to other regions (North Western, South Central, and South Eastern B). 

Percent of household population with access to an ITN 
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National-Level Trends in ITN Use

Trends in ITN Use by Residence

•	 In the 2022 LMIS, 44% of the household population slept under an ITN the night before the survey. 

•	 ITN use by the household population doubled between 2009 (23%) and 2022 (44%).

•	 The increase in ITN use by the household population between 2019‑20 and 2022 is not statistically significant.

•	 In the 2022 LMIS, ITN use by the household population is significantly higher in rural areas (52%) than in urban areas 
(37%).

•	 In rural areas, ITN use by the household population increased significantly between 2019‑20 and 2022.

Percent of household population who slept under an ITN the night before the survey
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LMIS, this was known as a long-lasting insecticidal net (LLIN).
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Does ITN use vary significantly across regions (2022 LMIS)?

•	 ITN use by the household population ranges from 30% in Greater Monrovia to 59% in North Central.

•	 ITN use by the household population in Greater Monrovia is statistically significantly lower than in South Central (42%), 
North Central (59%), South Eastern A (47%), and the national level (44%).

•	 ITN use is significantly higher in North Central (59%) than in other regions, as well as the national level (44%).

Percent of household population who slept under an ITN the night before the survey
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ITN Use by Vulnerable Groups

•	 In the 2022 LMIS, half of children under age 5 slept under an ITN the night before the survey, nearly twice as high as 
2009 (26%).

•	 The increase in children’s use of ITNs between 2019‑20 and 2022 was not significant. 

•	 In the 2022 LMIS, children’s ITN use is higher in rural areas (55%) than in rural areas (45%), though this difference is not 
significant. 

•	 In rural areas, the increase in ITN use by children under age 5 between 2019‑20 and 2022 was significant, but not in 
urban areas.

National-Level Trends in Children’s Use of ITNs*

Trends in Children’s Use of ITNs* by Residence
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 the night before the survey
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*Note: An ITN is a factory-treated net that does not require any further treatment. In the 2016 LMIS, 2013 LDHS, and 2011 
LMIS, this was known as a long-lasting insecticidal net (LLIN).
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Does children’s use of ITNs* vary significantly across regions 
(2022 LMIS)?

•	 By region, children’s use of ITNs ranges from 42% in Greater Monrovia to 59% in North Central.

•	 Use of ITNs by children in North Central (59%) is significantly higher than in Greater Monrovia (42%), otherwise there 
are no significant differences among the regions and the national level.

Percent of children under age 5 who slept under an ITN the night before the survey
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*Note: An ITN is a factory-treated net that does not require any further treatment. In the 2016 LMIS, 2013 LDHS, and 2011 
LMIS, this was known as a long-lasting insecticidal net (LLIN).
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ITN Use by Vulnerable Groups

•	 In the 2022 LMIS, more than half of pregnant women age 15–49 (53%) slept under an ITN the night before the survey.

•	 ITN use by pregnant women increased from 47% in 2019‑20 to 53% in 2022, though this increase was not significant. 

•	 In the 2022 LMIS, the use of ITNs by pregnant women age 15–49 is significantly higher in rural areas than in urban areas 
(69% versus 39%).

•	 In urban areas, pregnant women’s use of ITNs declined, from 45% in 2019‑20 to 39% in 2022, though this change was 
not significant. 

•	 In rural areas, use of ITNs by pregnant women increased significantly from 48% in 2019‑20 to 69% in 2022.

National-Level Trends in Pregnant Women’s Use of ITNs

Trends in Pregnant Women’s Use of ITNs by Residence
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*Note: An ITN is a factory-treated net that does not require any further treatment. In the 2016 LMIS, 2013 LDHS, and 2011 
LMIS, this was known as a long-lasting insecticidal net (LLIN).
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•	 Use of ITNs by pregnant women age 15–49 ranges from a minimum of 24% in Greater Monrovia to a maximum of 71% 
in North Central.

•	 Pregnant women’s use of ITNs is significantly lower in Greater Monrovia (24%) than in most other regions and the 
national level (53%).

•	 In contrast, use of ITNs by pregnant women is significantly higher in North Central than in Greater Monrovia, North 
Western (34%), South Eastern B (50%), and the national level (53%).

Does pregnant women’s use of ITNs vary significantly across regions 
(2022 LMIS)?

Percent of pregnant women age 15–49 who slept under an ITN the 
night before the survey

(34)24
Greater 

Monrovia
North 

Western
South 

Central
North 
Central

South 
Eastern A

South 
Eastern B

7166 57 50

National
53

Note: Figures in parentheses are based on 25–49 unweighted cases.

ITN Use among Pregnant Women

*Note: An ITN is a factory-treated net that does not require any further treatment. In the 2016 LMIS, 2013 LDHS, and 2011 
LMIS, this was known as a long-lasting insecticidal net (LLIN).
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•	 In the 2022 LMIS, over 9 in 10 women age 15–49 (93%) who had a live birth in the two years before the survey 
received at least one dose of SP/Fansidar to prevent malaria during pregnancy (IPTp1+).

•	 Coverage of IPTp 1+ increased slightly, but not significantly, from 90% in 2019‑20 to 93% in 2022. 

•	 In the 2022 LMIS, coverage of IPTp 1+ is the same in urban and rural areas, at 93%. 

•	 Urban and rural areas have seen a significant increase since 2009, though the changes between 2019‑20 and 2022 were 
not significant in either residential area.

National-Level Trends in IPTp 1+

IPTp 1+ Trends by Residence

Intermittent Preventive Treatment in 
Pregnancy (IPTp)

Percent of women age 15–49 with a live birth in the two years preceding 
the survey who received one or more doses of SP/Fansidar
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•	 IPTp 1+ ranges from 91% in North Central to 97% in South Eastern B.

•	 Coverage of IPTp 1+ is not significantly different across the regions or compared to the national level (93%).

Does IPTp 1+ vary significantly across regions (2022 LMIS)?

Percent of women age 15–49 with a live birth in the two years preceding the survey 
who received one or more doses of SP/Fansidar

9495

Greater 
Monrovia

North 
Western

South 
Central

North 
Central

South 
Eastern A

South 
Eastern B

9194 95 97

National
93

Coverage of IPT 1+
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Intermittent Preventive Treatment in 
Pregnancy (IPTp)

•	 In the 2022 LMIS, eight in ten women age 15–49 who had a live birth in the two years before the survey received two 
or more doses of SP/Fansidar to prevent malaria during pregnancy (IPTp2+).

•	 Pregnant women receiving IPTp 2+ increased significantly from 70% in 2019‑20 to 80% in 2022.

•	 In the 2022 LMIS, pregnant women receiving IPTp 2+ is higher in rural areas (84%) than in rural areas (77%), though this 
difference is not significant.

•	 In rural areas, coverage of IPTp 2+ increased significantly between 2019‑20 (71%) and 2022 (84%).

National-Level Trends in IPTp 2+

IPTp 2+ Trends by Residence

Percent of women age 15–49 with a live birth in the two years preceding 
the survey who received two or more doses of SP/Fansidar
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Percent of women age 15–49 with a live birth in the two years preceding 
the survey who received two or more doses of SP/Fansidar

59

Coverage of IPT 2+
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•	 By region, IPTp 2+ ranges from a minimum of 75% in Greater Monrovia to a maximum of 92% in South Eastern B.

•	 Coverage of IPTp 2+ is significantly higher in South Eastern B (92%) than in Greater Monrovia (75%).

•	 Coverage of IPTp2+ in South Eastern B is also significantly higher than the national level (80%).

Does IPTp 2+ vary significantly across regions (2022 LMIS)?

Percent of women age 15–49 with a live birth in the two years preceding the survey 
who received two or more doses of SP/Fansidar

8675
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North 
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South 
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Eastern A

South 
Eastern B

7980 88 92

National
80

Coverage of IPT 2+
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•	 In the 2022 LMIS, over six in ten women age 15–49 (63%) with a live birth in the two years before the survey received 
three or more doses of SP/Fansidar to prevent malaria during pregnancy (IPT3+).

•	 Coverage of IPTp 3+ increased significantly from 40% in 2019‑20 to 63% in 2022. IPTp3+ coverage has increased more 
than five times since 2009 (11%).

•	 In the 2022 LMIS, coverage of IPTp 3+ is higher in rural areas (69%) than in urban areas (57%).

•	 In both urban and rural areas, IPTp 3+ significantly increased between 2019‑20 and 2022.

National-Level Trends in IPTp 3+

IPTp 3+ Trends by Residence

Intermittent Preventive Treatment in 
Pregnancy (IPTp)

Percent of women age 15–49 with a live birth in the two years preceding 
the survey who received three or more doses of SP/Fansidar
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•	 Coverage of IPTp 3+ ranges from 55% in Greater Monrovia to 83% in South Eastern B.

•	 IPTp 3+ is significantly higher in South Eastern B (83%) than in Greater Monrovia (55%), South Central (62%), North 
Central (61%), and the national level (63%).

Does IPTp 3+ vary significantly across regions (2022 LMIS)?

Percent of women age 15–49 with a live birth in the two years preceding the survey 
who received three or more doses of SP/Fansidar

74
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Eastern A

South 
Eastern B
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National
63

Coverage of IPT 3+
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Malaria Case Management in Children

National-Level Trends in Care-Seeking Behavior

Trends in Care-Seeking Behavior by Residence

•	 In the 2022 LMIS, advice or treatment was sought for 60% of children under age five with fever in the two weeks 
before the survey. This was a significant decline from 2019‑20 (81%).

•	 Care-seeking for children with fever rose slightly between 2009 (78%) to 2019‑20 (81%) and then declined in 2022 
(60%).

•	 In the 2022 LMIS, care-seeking for children under age five with fever is essentially the same among urban and rural 
residents, at 60% and 61%, respectively. 

•	 In both urban and rural areas, care-seeking for children with fever declined significantly between 2019‑20 and 2022.

Percent of children under age 5 with a fever in the two weeks preceding 
the survey for whom advice or treatment was sought
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Percent of children under age 5 with a fever in the two weeks preceding 
the survey  for whom advice or treatment was sought

Care-Seeking Behavior for Children with Fever
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•	 By region, care-seeking for children under age five with fever ranges from 54% in Greater Monrovia to 78% in South 
Eastern B.

•	 Care-seeking for children with fever is significantly higher in South Eastern B (78%) than Greater Monrovia (54%), South 
Central (59%), North Central (60%), and the national level (60%).

Does care-seeking behavior vary significantly across regions 
(2022 LMIS)? 

Percent of children under age 5 with a fever in the two weeks preceding the survey  
for whom advice or treatment was sought
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Eastern A

South 
Eastern B

6059 63
78

National
60

Care-Seeking Behavior for Children with Fever
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•	 In the 2022 LMIS, blood was taken from a finger or heel for testing for 45% of children under age five who had fever in 
the two weeks before the survey.

•	 The decline in diagnostic testing for children with fever between 2019-20 and 2022 is not statistically significant. 

•	 In the 2022 LMIS, diagnostic testing for children with fever varies little by residence (45% in urban areas and 44% in 
rural areas).

•	 Diagnostic testing for children with fever did not significantly change between 2019‑20 and 2022.

National-Level Trends in Diagnostic Testing

Trends in Diagnostic Testing by Residence

Malaria Case Management in Children

Percent of children under age 5 with a fever in the two weeks preceding 
the survey who had blood taken from a �nger or heel for testing
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•	 Diagnostic testing for children with fever ranges from a minimum of 36% in North Central to a maximum of 64% in 
South Eastern A.

•	 Diagnostic testing for children with fever is significantly higher in South Eastern A (64%) than in South Central (40%), 
North Central (36%), and the national level (45%).

Does diagnostic testing vary significantly across regions 
(2022 LMIS)? 

Percent of children under age 5 with a fever in the two weeks preceding the survey 
who had blood taken from a �nger or heel for testing
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•	 Among children under age five who had fever in the two weeks before the survey and had taken antimalarial drugs, 81% 
received artemisinin-based combination therapy (ACT), the preferred treatment in Liberia in 2022.

•	 ACT treatment among children with fever has increased since 2009, with no change between 2016 and 2022 (81% for 
both years).

•	 In the 2022 LMIS, appropriate antimalarial treatment is slightly higher in rural areas (83%) than in urban areas (79%), 
though this difference is not significant. 

•	 As at the national level, there has been an increase in the use of ACTs between 2009 and 2022, in both urban and rural 
areas.

National-Level Trends in Appropriate Antimalarial Treatment

Trends in Appropriate Antimalarial Treatment by Residence

Malaria Case Management in Children

Use of Artemisinin-based Combination Therapy (ACT)

Among children under age 5 with fever in the two weeks before the survey who took an antimalarial, 
percent who took any artemisinin-based combination therapy (ACT)
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•	 Appropriate antimalarial treatment varies across regions, from a minimum of 68% in Greater Monrovia to a maximum 
of 93% in South Eastern A.

•	 Appropriate antimalarial treatment is significantly higher in South Eastern A (93%) than in Greater Monrovia (68%), and 
the national level (81%), otherwise the remaining regions are not statistically different from each other.

Does appropriate antimalarial treatment vary significantly by region 
(2022 LMIS)? 

Among children under age 5 with fever in the two weeks before the survey who took an antimalarial, 
percent who took any ACT
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Note: Figures in parentheses are based on 25–49 unweighted cases.

Use of Artemisinin-based Combination Therapy (ACT)
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Anemia Prevalence

•	 Anemia is a medical condition characterized by an abnormal drop in the level of hemoglobin in the blood. Although 
anemia is not specific to malaria, trends in the prevalence of anemia may reflect the morbidity caused by malaria.

•	 Only 2% of children age 6–59 months have a hemoglobin level below 8.0 g/dl in 2022, a significant decrease from 9% in 
2019‑20.

•	 The prevalence of low hemoglobin among children age 6–59 months is nearly the same in rural areas (3%) as in urban 
areas (2%).

•	 The prevalence of low hemoglobin declined significantly in both urban and rural areas between 2019‑20 and 2022.

National-Level Trends in Anemia (Hemoglobin Level <8.0 g/dl)

Trends in Anemia (Hemoglobin Level <8.0 g/dl) by Residence
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•	 By region, the prevalence of low hemoglobin among children age 6–59 months varies from 1% in Greater Monrovia to 
3% in South Central and South Eastern B.

•	 The differences across regions for prevalence of low hemoglobin across regions is not significant. The national level is 
also not significantly different from any region. 

Does the prevalence of anemia (hemoglobin level <8.0 g/dl) vary 
significantly across regions (2022 LMIS)?

Percent of children age 6–59 months with hemoglobin lower than 8.0 g/dl
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Eastern A
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2

Prevalence of Anemia (Hemoglobin level < 8.0g/dl)
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Malaria Prevalence

•	 One in ten children age 6–59 months tested positive for malaria by microscopy in 2022. 

•	 The prevalence of malaria has decreased significantly from 32% in 2009 and 27% in 2011 to 10% in 2022.

•	 In the 2022 LMIS, the prevalence of malaria among children age 6–59 months is significantly higher in rural areas (16%) 
than in urban areas (4%).

•	 In both urban and rural areas, the prevalence of malaria decreased significantly between 2011 and 2022.

National-Level Trends in Malaria Prevalence (Microscopy)

Trends in Malaria Prevalence by Residence (Microscopy)

Percent of children age 6-59 months who tested positive for malaria by microscopy
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•	 The prevalence of malaria among children age 6–59 months ranges from a minimum of 1% in Greater Monrovia to 19% 
in South Eastern B.

•	 The prevalence of malaria is significantly lower in Greater Monrovia (1%) than in North Western (12%), South Central 
(11%), South Eastern B (19%), and the national level (10%).

•	 In contrast, the prevalence of malaria is significantly higher in South Eastern B (19%) than in Greater Monrovia (1%) and 
the national level (10%).

Does malaria prevalence by microscopy vary significantly across 
regions (2022 LMIS)?

Percent of children age 6-59 months who tested positive for malaria by microscopy
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Malaria Prevalence

•	 Nearly 1 in 5 children (18%) age 6–59 months tested positive for malaria by rapid diagnostic test (RDT) in 2022. 

•	 The prevalence of malaria among children declined significantly from 45% in 2016 to 18% in 2022.

•	 The prevalence of malaria by RDT among children age 6–59 months is significantly higher in rural areas (26%) than in 
urban areas (9%) in the 2022 LMIS.

•	 In both urban and rural areas, the prevalence of malaria decreased significantly between 2016 and 2022.

National-Level Trends in Malaria Prevalence 
(Rapid Diagnostic Test)

Trends in Malaria Prevalence by Residence (RDT)
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•	 The prevalence of malaria among children age 6–59 months ranges from a minimum of 4% in Greater Monrovia to 33% 
in South Eastern B.

•	 The prevalence of malaria is significantly lower in Greater Monrovia (4%) than in all other regions and the national level 
(18%).

•	 In contrast, the prevalence of malaria is significantly higher in South Eastern B (33%) than in most other regions and the 
national level (18%).

Does malaria prevalence by RDT vary significantly across regions  
(2022 LMIS)?

Percent of children age 6-59 months who tested positive for malaria by RDT
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Appendix A:  
Estimates of Sampling Errors

The following pages provide information on the sampling errors from the 2009 LMIS, 2011 LMIS, 2013 LDHS, 2016 LMIS, 
2019‑20 LDHS, and 2022 LMIS surveys. This is the data used to produce the graphs and confidence intervals displayed 
throughout the document. 

The estimates from a sample survey are affected by two types of errors: (1) nonsampling errors and (2) sampling errors. 
Nonsampling errors result from mistakes made in implementing data collection and data processing, such as the failure to 
locate and interview the selected households, misunderstanding of the questions by interviewers or respondents, and data 
entry errors. Although numerous efforts are made during the implementation of surveys to minimize nonsampling errors, 
they are impossible to avoid and difficult to evaluate statistically. 

Sampling errors, on the other hand, can be evaluated statistically. The sample of respondents selected for each LMIS and 
LDHS is one of many samples that could have been selected from the same population, with the same design and identical 
size for each of these surveys. Each of these samples would yield results that differ somewhat from the results of the 
actual sample. Sampling error is a measure of the variability between all possible samples. The exact degree of variability is 
unknown, but can be estimated from the survey results. 

A sampling error is usually measured in terms of the standard error for a particular statistic (such as the mean or 
percentage), which is the square root of the variance. The standard error can be used to calculate confidence intervals 
within which the true value for the population can reasonably be assumed to fall. For example, for any given statistic 
calculated from a sample survey, the value of that statistic will fall within a range of plus or minus two times the standard 
error of that statistic in 95% of all possible samples of identical size and design. 

If the sample were selected as a simple random sample, it would have been possible to use straightforward formulas 
for calculating sampling errors. However, the samples for the 2009 LMIS, 2011 LMIS, 2013 LDHS, 2016 LMIS, 2019‑20 
LDHS, and 2022 LMIS surveys are the result of a multi-stage, stratified design. Consequently, it was necessary to use more 
complex formulas. The computer software used to calculate sampling errors for the 2009 LMIS, 2011 LMIS, 2013 LDHS, 
2016 LMIS, 2019‑20 LDHS, and 2022 LMIS surveys is a SAS program that used the Taylor linearization method for variance 
estimation for survey estimates that are means or proportions. 

In addition to the standard error, the program computes the design effect (DEFT) for each estimate, which is defined as 
the ratio between the standard error that uses the given sample design and the standard error that would result if a simple 
random sample had been used. A DEFT value of 1.0 indicates that the sample design is as efficient as a simple random 
sample. A value greater than 1.0 indicates that the increase in the sampling error is due to the use of a more complex, less 
statistically efficient design, such as multistage and cluster selection. The program also computes the relative standard error 
and the confidence limits for the estimates. 

Sampling errors for the 2009 LMIS, 2011 LMIS, 2013 LDHS, 2016 LMIS, 2019‑20 LDHS, and 2022 LMIS surveys are 
calculated for selected variables of primary interest to the NMCP in Liberia. The sampling errors in this annex are shown 
for Liberia as a whole, for urban and rural areas separately, and for the 2022 LMIS, for each of the 6 geographical regions. 
The subsequent tables present the value of the statistic (R), its standard error (SE), the number of unweighted (N) and 
weighted (WN) cases, the design effect (DEFT), the relative standard error (SE/R), and the 95% confidence limits (R±2SE) 
for each variable. The DEFT is considered undefined when the standard error for the simple random sample is zero (when 
the estimate is close to 0 or 1). 

The confidence interval, for example as calculated for child has malaria (based on microscopy test), can be interpreted as 
follows: the overall proportion from the national sample is 0.102, and its standard error is 0.012. Therefore, to obtain the 
95% confidence limits, one adds and subtracts twice the standard error to the sample estimate, that is, 0.102 ± 2 × 0.012. 
There is a high probability (95%) that the true average proportion of children with malaria according to microscopy is 
between 0.079 and 0.126. 
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2009 Liberia MIS
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