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Malaria is a major cause of morbidity and mortality in 

Zambia, particularly in highly endemic areas and among 

pregnant women and children under 5 years. In 2014, 5.8 

million cases were reported through the National Health 

Management Information System (HMIS). We seek to 

assess the current trends in malaria incidence, and assist 

policy makers in decision-making around malaria 

prevention and treatment priorities.  

We extracted national and provincial data on malaria 

cases (clinical and laboratory-confirmed) reported in 

HMIS from 2013-2015. We calculated overall and age 

group-specific (under 5 years and 5 years old and above) 

malaria incidence using extrapolated census data, and 

calculated the proportion of cases that were laboratory-

confirmed by rapid diagnostic test or microscopy.  

National malaria incidence was 386/1000 persons in 

2013, 409/1000 in 2014, and 335/1000 in 2015. North-

western Province recorded highest total incidence, 

ranging from 867/1000 in 2013 to 847/1000 in 2015. In 

2013, 51% of cases were laboratory-confirmed; however, 

this increased to 80% of malaria cases by 2015. The 

incidence of laboratory-confirmed malaria among 

pregnant women increased from 49/1000 in 2013 to 

64/1000 in 2015.The incidence in pregnancy was highest 

in Luapula (131/1000 in 2013, 207/1000 in 2014 and 

177/1000 in 2015). For three years, malaria incidence was 

higher among under 5 children (756/1000) compared to 

5 years and older (275/1000).  

Malaria incidence in Zambia has substantial variation by 

province and age-group, and possible increases in 

pregnant women. This study identified high incidence in 

North-western and Luapula Provinces as well as 

pregnant women and children under five. These 

provinces and risk groups should be prioritized for 

malaria prevention and control programs.       

Introduction 

Malaria is a major cause of morbidity and 

mortality in Zambia, particularly in highly 

endemic areas and among pregnant women 

and children under 5 years [1]. In 2014, 5.8 

million malaria cases were reported through 
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routinely collected data in the National 

Health Management Information System 

(HMIS) [2].  

Reducing the incidence of malaria is a 

national priority that requires a focused, 

comprehensive, and consistent approach in 

order to achieve the vision of “a malaria-free 

Zambia by 2030”, as stated in the 2011-2016 

strategic plan of the Zambian National 

Malaria Control Programme (NMCP) [1]. As 

part of Zambia’s National Malaria 

Elimination Strategy, several interventions 

are implemented to reduce malaria; including 

universal insecticide treated bed-net (ITN) 

coverage and indoor residual spraying (IRS) 

in targeted areas. The plan also includes 

strategies to: improve malaria case 

management; improve diagnostic testing 

capacity and quality, increase coverage of 

three doses of sulfadoxine - pyrimethamine 

(SP) for intermittent preventive treatment in 

pregnancy (IPTp), establish a robust 

surveillance system, and establish a 

monitoring and evaluation framework  [2].  

Malaria research in Zambia has primarily 

focused on specific interventions and 

population sub-groups. Phiri et al, 2015 

concluded that Indoor residual spraying was 

associated with reduced malaria incidence in 

Kaoma district in areas where it was 

implemented [25]. According to a study 

conducted in Macha, Norris et al, 2011 

concluded that Proper LLIN care was a 

strong determinant of LLIN efficacy, 

indicating that education on the importance 

of LLIN use and care is key when distributing 

nets [26].  In a study conducted in Mansa by 

Tan et al, 2014, they found 26% failure rate 

of sulphadoxine-pyrimethamine (SP) giving 

the moderate prevalence of the quintuple 

mutant haplotype. They indicated that, 

despite the presence of resistance, SP 

retained some efficacy in clearing parasites in 

pregnant women, and may remain a viable 

option for IPTp in Zambia [27]. Chaponda et 

al, 2015 investigated the prevalence and the 

predictors of malaria infection among 

pregnant women residing in one rural district 

in northern Zambia. They concluded that the 

high burden of malaria detected by 

Polymerase Chain Reaction (PCR) in 

pregnant women was suggestive of a limited 

effect of past prevention efforts in this 

population [3]. To sustainably reduce this 

burden of malaria, they suggest strengthening 

existing interventions, and shifting 

approaches towards targeting of pregnant 

women and other high-risk groups [3]. 

Chanda et al, 2012 assessed the status of 

Zambian vector control implementing 

policies and strategies and concluded that 

solid, consistent, and coordinated policies, 
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strategies, and guidelines exist for malaria 

vector control [4].  Bennett et al, 2014 

advocated for increased evaluation of 

national malaria control programs (and other 

national public health interventions) using 

routine data [5]. However, more research and 

surveillance is needed to improve the 

understanding of the overall epidemiology of 

malaria in Zambia. 

 
Figure 1 Movement of HMIS data 

Understanding incidence trends across the 

nation is critical to aiding the NMCP. As 

such, we describe national and provincial 

malaria incidence for 2013-2015, 

highlighting vulnerable populations, and 

comparing proportions of laboratory-

confirmed malaria cases reported from 

Zambia’s ten provinces. Our intent is to 

assess the current trends in malaria incidence 

and assist policy makers in decision-making 

around malaria prevention and treatment 

priorities. 

Method 
We conducted a descriptive epidemiological 

analysis of secondary data for all ten 

provinces of Zambia, i.e. Central, 

Copperbelt, Eastern, Southern, Luapula, 

Lusaka, Muchinga, North-western, Western 

and Northern Provinces.  

We extracted provincial data on all malaria 

cases (clinical and laboratory-confirmed) 

reported in the Health Management 

Information System (HMIS) from 2013-

2015. HMIS is a routine web-based health 

information system which was established in 

1996 [2]. Its aim is to supply each level of the 

health sector (facility, district, provincial-

level, and national-level) with necessary 

information in a timely and accurate manner 

to support informed decision-making. The 

HMIS covers routine service activities and 

integrates epidemiological surveillance in 

every facility within the country (Figure 1). 

HMIS variables of interest included total 

reported malaria cases, laboratory confirmed 

malaria cases, and age group-specific rates of 

malaria incidence in each province.  

The Central Statistics Office (CSO) provide 

catchment population estimates for each 
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province based on extrapolated 2010 census 

data: children under 5 years account for 20%, 

persons 5 years old and above account for 

80%, and pregnant women account for 5.4% 

of the total provincial population [6].  

We calculated overall and age group-specific 

(under 5 years, and 5 years old and above) 

malaria incidence using the estimated 

provincial catchment populations as 

denominators.  

Table 1 Malaria Incidence per 1000 Persons (Both Clinical and 

Laboratory Confirmed) by Age Group in Zambia, 2013 – 2015 

Expected pregnancies accounted for 5.4% of 

the annual total population and were used as 

a denominator when calculating incidence of 

pregnant women at risk of getting malaria 

infection at a given time. Next, we calculated 

the proportion of reported cases that were 

laboratory-confirmed by rapid diagnostic test 

or microscopy. All collected data were 

checked, cleaned and entered into a computer 

using Epi-Info software version 7 [24]. 

Descriptive statistics were used to compare 

differences in incidence proportions among 

age groups, place and time period. We also 

compared our findings with the findings from 

the Zambia’s Malaria Indicator Survey (MIS) 

of 2015 which is a comprehensive, nationally 

representative household survey designed to 

measure progress toward achieving the goals 

and targets set forth in the National Malaria 

Strategic Plan 2011–2015 [9]. 

Ethical Consideration  

This is surveillance and program evaluation 

activity, not human subject research. Only 

secondary data without personal 

identification information was used. 

Permission to conduct the study and use of 

the malaria morbidity data was obtained from 

the National Malaria Control Program of the 

Ministry of Health (MoH). All data extracted 

were confidentially stored at the end of the 

study. 

Results 
Overall, malaria incidence in Zambia was 

386 per 1000 in 2013, 409/1000 in 2014, and 

335/1000 persons in 2015, with a three year 

average of 376/1000. Incidence was higher in 

persons under 5 years age group compared to 

persons aged 5 years and above. Incidence of 

laboratory confirmed malaria among 

pregnant women was 45/1000 in 2013, 

69/1000 in 2014, and 64/1000 in 2015. 

Incidence of laboratory confirmed malaria in 

pregnancy was 92/1000 with an average of 

65% of cases laboratory confirmed over 

three-year period, 2013-2015 (Table 1). 

Nationally, percentage of cases that were lab 
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confirmed increased from an average of 49% 

in 2013 to 80% in 2015 (Table 1). 

Regionally, North-western Province 

recorded the highest malaria incidence in all 

three years, with 867/1000 in 2013, 

950/1000 in 2014, and 847/1000 persons in 

2015, followed by Luapula and Muchinga 

Provinces.  The lowest incidence occurred in 

Southern Province with 65/1000 in 2013, 

100/1000 in 2014, and 26/1000 persons per 

year in 2015, followed by Lusaka Province 

(Figure 2). 

The proportion of cases that were laboratory-

confirmed improved over time in all ten 

provinces. Eighty percent of reported malaria 

cases were confirmed nationally in 2015, 

compared with 51% in 2013. The percentage 

of confirmed malaria ranged among the 

provinces: from the lowest with only 35% 

confirmation in Western and Lusaka 

Provinces in 2013, to 92% in Southern 

Province in 2015 (Figure 3). During 2013-

2015, total malaria incidence was higher 

among children under 5 years (756/1000) 

compared to persons aged 5 years and above 

(275/1000 persons) across all the ten 

provinces. 

 
Figure 3 Percentage of Laboratory (RDT/Microscopy) Confirmed 

Malaria by Province, Zambia, 2013 To 2015 

North-western Province recorded the 

highest malaria incidence among the under 

5 age group (1658/1000), followed by 

Luapula (1600/1000) and Northern 

Provinces (931/1000) over the 3-year 

period (Figure 4).  

 Discussion 

This study has important findings regarding 

the burden of malaria in Zambia. First, the 

overall incidence of malaria in Zambia 

increased by 6% between 2013 and 2014, and 

then decreased by 18% between 2014 and 

2015, resulting in an overall decrease of 12% 

for the 2013-2015 time periods. Notably, the 

overall incidence is not representative of 

trends within provinces: substantial 

variations exist. While a similar increase in 

incidence from 2013 to 2014 and then drop in 

2015 was found in six provinces (Central, 
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Luapula, Northern, North-western, Lusaka, 

and Southern), a two-year drop in incidence 

was found in Copperbelt, Eastern, and 

Muchinga Provinces. In contrast, a two-year 

increase in malaria incidence was seen in 

Western Province. The type of regional 

variation is seemingly limited to geographic 

or ecologic influences from local to the 

national level, implying that strategies put in 

place were affected differently regionally 

over the 3-year period. 

Regionally, North-western, followed by 

Luapula and Muchinga Provinces are at a 

higher risk of malaria. North-western 

Province had the highest incidence of 

malaria during 2013 through 2015 compared 

to other provinces in Zambia. Suffice to 

mention is that the proportion of cases that 

were laboratory confirmed was lowest in 

North-western province compared to 

Luapula and Muchinga provinces despite a 

steady increase recorded across provinces 

during 2013 to 2015 (Figure3). However, 

despite having the highest malaria incidence 

rates overtime, the province recorded a 

decrease in incidence by 25% in 2015 

compared to 2014 (Figure 2). On the other 

hand, North-western had the highest 

incidence of malaria in children under 5 

compared to other provinces during 2013 to 

2015 (Figure 4). Still, these findings indicate 

a need for concerted efforts to fight the 

disease in line with the national strategic 

goal of the 

malaria control 

program. While 

on their way to 

achieving the 

strategic 

framework laid 

out by the 

NMCP, this 

province still requires the involvement of 

various stakeholders in addition to the MoH, 

in order to establish effective vector control 

[7]. Another key finding is that all the ten 

provinces recorded higher incidence of 

malaria among children under the age of 5 

years compared to persons aged 5 years and 

above. The highest 3-year incidence in the 

under 5-year age group occurred in North-

western Province followed by Luapula and 

Northern Provinces. Despite the increase in 
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malaria disease burden among children 

under the age of 5 years (as compared to 

adults), the Ministry of Health with support 

from partners have through the successive 

National Malaria Strategic plans been 

providing free ITNs to the vulnerable 

population groups which include children 

under-five years of age to prevent and 

control the spread of malaria regionally.  

The malaria strategic plan (NMSP 2011-

2016) is to provide, a comprehensive 

strategic framework for the fight against 

malaria that contributes to the attainment of 

the national vision of “a malaria-free 

Zambia by 2030” [2].  The ITN policy 

initially targeted young children and 

pregnant women but has since been 

extended to cover all age groups through 

mass distribution campaigns and routine 

distribution to pregnant women during 

antenatal care (ANC) clinics so as to 

increase in ITN ownership and utilization. 

However, persistently high levels of malaria 

in Luapula and North-western Provinces 

may indicate that the existing malaria 

preventive and control strategies put in place 

may not have yielded desired results. The 

deployment of an effective and evidence-

based malaria vector control requires locally 

informed decisions because the 

epidemiology of the disease varies at a small 

scale, suggesting the need for precise 

targeting [8]. The core interventions can be 

supplemented in specific locations, by larval 

source management strategies i.e. 

larviciding or environmental management 

[13-17]. As such, we suggest that an 

operational research study to determine risk 

factors contributing to increased malaria 

incidence be undertaken in Luapula and 

North-western Provinces of Zambia. In 

comparison to the Zambia’s Malaria 

Indicator Survey (MIS) of 2015 [9], Luapula 

reported the highest level of malaria 

prevalence, with 32.5% of children’s testing 

slides positive. Muchinga, Northern, and 

North-western Provinces reported the next 

highest levels of slide prevalence with 

31.4%, 27.6%, and 22.6%, respectively. 

Lusaka and Southern Provinces reported the 

lowest levels of slide-positive children with 

less than 3% positivity. MIS of 2015 

indicates that over time, North-western 

Province has reported a large increase in 

slide prevalence, from 2012 to 2015 [9]. 

This finding provides an epidemiologic 

picture similar to our findings during our 

investigation period. Additionally, our 

findings are consistent with some malaria 

research in Zambia and other sub-Saharan 

countries, which consistently report higher 

incidence of malaria among young children 
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(as compared to adults), and thus there is a 

need for malaria prevention interventions 

targeting this vulnerable group [10]. One 

potential option for achieving improvements 

in childhood morbidity is by combining 

ITNs and IRS to improve protection offered 

by IRS or ITNs alone [11, 12]. Pregnant 

women are also particularly at risk of 

malaria, partially due to lowered immunity 

during pregnancy [18]. Additionally, malaria 

can have particularly serious health 

consequences for both pregnant women and 

their unborn children [3, 19, 20]. As such, 

the Zambia’s MoH has routinely distributed 

ITNs and provided Intermittent Preventive 

Treatment in pregnancy (IPTp) for malaria 

prevention in order to reduce malaria disease 

burden among pregnant women [18]. This 

however, does not necessarily mean that 

malaria incidence among this sub-group will 

not rise again, because Zambia recorded an 

increase in incidence of malaria in 

pregnancy from 90 to 103 per 1000 (from 

2013 to 2014) before dropping to 83/1000 in 

2015. This finding highlights the need for 

continued vigilance on protecting pregnant 

women from malaria, particularly in places 

with highest incidence, including Luapula, 

North-western, and Northern Provinces. One 

of the most definitive findings of this study 

is the increase in laboratory-confirmed 

malaria from 2013 to 2015. Nationally, over 

three-quarters of recorded malaria cases 

were laboratory-confirmed in 2015, while 

over half of the cases were laboratory-

confirmed in 2013 and 2014. All ten 

provinces in Zambia had a consistent 

proportional increase of malaria cases that 

were laboratory-confirmed over time. With 

the exception of Copperbelt, Lusaka and 

North-western Provinces, all other provinces 

in 2015 recorded >80% of cases confirmed 

by laboratory test in 2015. The percent 

confirmed ranged from 35% in Western and 

Lusaka Provinces in 2013 to 92% in 

Southern Province in 2015. An increasing 

proportion of reported malaria cases with 

laboratory confirmation signifies improved 

adherence to diagnostic and treatment 

guidelines of malaria, improved case 

management, and stronger surveillance. At 

present, however, some health facilities are 

still reporting on clinical malaria cases 

contrary to the diagnostic and treatment 

guidelines, possibly due to difficulty in 

obtaining prompt laboratory diagnosis, or 

inefficient documentation and record 

keeping of malaria data during period under 

review. This implies that total malaria being 

reported may be misclassified [21]. Over-

diagnosis can be considerable and 

contributes to misuse of anti-malarial drugs, 
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which may yield anti-malarial drug 

resistance in the general population overtime 

[21]. Some provinces with higher malaria 

incidences rates may have less laboratory 

capacity. As such, continued efforts should 

be made to ensure that health facilities in the 

provinces have the tools and skills needed to 

both confirm malaria diagnosis, and to 

adhere to diagnostic and treatment 

guidelines. This will minimize reporting of 

presumptive clinical malaria cases. 

Enhanced data audit and verification at both 

health facility and district levels will further 

ensure validity of data before being 

submitted onward to the central reporting 

system. There are limitations to this study 

and its findings. This study is ecological, 

and we could not confirm whether the trends 

observed represent real changes in malaria 

incidence versus artificial changes due to 

reporting. Another limitation is that the 

HMIS does not disaggregate malaria data by 

sex, which limited our ability to determine 

malaria incidence by sex as well as other 

potential risk factors. 

In spite of these limitations, it is clear that 

malaria incidence in Zambia has substantial 

variation by province and age group, and 

possible increases in pregnant women. 

Continued efforts are needed to achieve the 

vision of “a malaria-free Zambia by 2030” 

[2].  This study has identified areas needed 

for improvement, particularly addressing 

provinces with high incidence such as 

North-western and Luapula Provinces, 

where these findings present an 

epidemiological picture similar and largely 

consistent with the results obtained during 

the Malaria Indicator Survey for 2015 [9]. 

Future studies should look at seasonal 

variation of malaria incidence which would 

require individual-level data that is not 

available in HMIS. The MoH and partners 

should rigorously monitor and evaluate the 

interventions being implemented, and 

compare their programmatic data to HMIS, 

in order to ensure that the malaria 

elimination strategies are well-targeted and 

coordinated so that substantial results are 

achieved. 
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