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RESEARCH

Trends in malaria indicators after scale‑up 
of community‑based malaria management 
in Afghanistan
Sayed Daoud Mahmoodi1, Abdul Alim Atarud1, Ahmad Walid Sediqi1, Sarah Gallalee2, Willi McFarland2,3, 
Temesgen Birara Aynie1, Mohmmad Sami Nahzat4, Hamida Hamid4, Ghulam Qader Qader5, Mohammad 
Shoaib Tamim4 and Ali Mirzazadeh2,3*    

Abstract 

Background:  The Community-Based Malaria Management (CBMM) strategy, introduced in 2013 and expanded to 
all health facilities and health posts in Afghanistan by 2016, aimed to deliver rapid diagnostic testing and more timely 
treatment to all communities nationwide. In this study, trends for several malaria outcome indicators were compared 
before and after the expansion of the CBMM strategy, using cross-sectional analysis of surveillance data.

Methods:  Generalized estimating equation (GEE) models with a Poisson distribution were used to assess trends 
of three key outcomes before (2012–2015) and after (2016–2019) CBMM expansion. These outcomes were annual 
malaria incidence rate (both all and confirmed malaria incidence), malaria death rate, and malaria test positivity rate. 
Additional variables assessed included annual blood examination rates (ABER) and malaria confirmation rate.

Results:  Average malaria incidence rates decreased from 13.1 before CBMM expansion to 10.0 per 1000 persons 
per year after CBMM expansion (P < 0.001). The time period after CBMM was expanded witnessed a 339% increase in 
confirmed malaria incidence as compared to the period before (IRR 3.39, 95% CI 2.18, 5.27; P < 0.001). In the period 
since the expansion of CBMM (2016–2019), overall malaria incidence rate declined by 19% each year (IRR 0.81, 95% 
CI 0.71,0.92; P = 0.001) and the malaria death rate declined by 85% each year (IRR 0.15, 95% CI 0.12, 0.20; P < 0.001). In 
comparing the before period to the after period, the ABER increased from 2.3 to 3.5 per 100 person/year, the malaria 
test positivity rate increased from 12.2 to 20.5%, and the confirmation rate increased from 21% before to 71% after 
CBMM.

Conclusions:  Afghanistan’s CBMM expansion to introduce rapid diagnostic tests and provide more timely treatment 
for malaria through all levels of care temporally correlates with significant improvement in multiple indicators of 
malaria control.

Keywords:  Malaria, Community-based, Afghanistan, Diagnostic tests
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Background
Worldwide, malaria is a major public health problem with 
241  million new infections and 627,000 deaths annually 
[1]. Afghanistan, a country in the World Health Organi-
zation (WHO) Eastern Mediterranean Region, has rela-
tively low transmission of malaria [2]. The Afghanistan 
National Malaria and Leishmania Control Programme 
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reported 174,893 malaria cases and zero deaths in 2019, 
the lowest number that has ever been reported for the 
country. The two main species of malaria parasites in 
Afghanistan are Plasmodium vivax (98% of all cases) and 
Plasmodium falciparum (2%) [2].

In Afghanistan, malaria incidence rates vary by loca-
tion. The variation results from differences in parasites, 
vectors, human population density, behaviours, eco-
logical, high temperature, humidity and agriculture (rice 
cultivation), socio-economic conditions, and access to 
health services for detection and treatment of malaria. 
Nationally, 27% of the Afghan population lives in areas 
at high risk for malaria. Areas at high risk are defined as 
provinces and districts with annual parasite incidence 
(API) rate per 1000 persons at risk of 1 or above and 
test positivity rate (TPR) at 9% and above. Half (50%) 
of the population lives in areas at medium risk (API < 1, 
TPR < 9%), and the remaining 23% live in areas with low 
and very low risk of malaria transmission or its absence 
in malaria free areas [3]. In 2019, more than 93% of total 
malaria cases were reported from six provinces that bor-
der with Pakistan (Nangarhar, Laghman, Kunar, Noor-
istan, Khost, and Paktika) and one district of Kabul. 
Nangarhar is one highest endemic province in the coun-
try and accounted for more than 45% of total malaria 
cases and 35% of total P. falciparum cases [2].

Malaria diagnosis either by microscopy or rapid diag-
nostic tests is recommended by the WHO for all sus-
pected malaria cases before starting the treatment. Early 
and accurate diagnosis is essential both for effective 
management of the disease, and for malaria surveillance 
and elimination strategies. In Afghanistan, the Commu-
nity-Based Management of Malaria (CBMM) strategy 
was designed to progressively expand access to malaria 
diagnosis and effective anti-malarial treatment at non-
diagnostic health facilities and community including 
health posts [4]. Malaria diagnosis using microscopy has 
been available in all hospitals and Comprehensive Health 
Centres (CHCs) of Afghanistan. Since 2013, the focus of 
the CBMM in Afghanistan has changed to specifically 
increase access to rapid diagnostic testing (RDT) and 
timely treatment at the community level in all malaria 
endemic and non-endemic areas of Afghanistan. The pro-
gramme consists of two key modules; case management, 
vector control; CBMM was scaled up nationwide in 2016 
with the support of the Global Fund. A main pillar of this 
revised strategy is introducing RDT in all health facili-
ties, not only those providing diagnosis and treatment 
for malaria, and expanding screening of malaria to health 
posts to run community-based screening programs. In 
addition, the CBMM expanded the community-based 
malaria case management program using networks of 
community health workers (CHW) to reach all patients 

with suspected malaria at a level closer to the home. 
Since 2016, more than 30,000 CHWs were trained on 
malaria case management, RDT use and distribution 
of long-lasting insecticidal net (LLIN) to community 
through mass campaign. Other malaria commodities, 
including medicines, were supplied to health posts and 
health facilities without laboratory services. As a result, 
in 2017 more than 90% of CHW reported screening and 
referral of newly identified cases of malaria, and more 
than 50% reported providing counselling, chloroquine 
treatment for vivax malaria, and artemisinin-based com-
bination therapy for suspected and confirmed falciparum 
malaria cases [5].

While the magnitude of the scale-up and shift in focus 
of the CBMM are encouraging, the effectiveness of the 
programme in Afghanistan has not yet been evaluated. In 
this study, trends in annual malaria incidence and death 
rates were assessed during two time periods, 4 years 
before the expansion of CBMM (2012–2015), and 4 years 
after expansion the CBMM program (2016–2019). Addi-
tional indicators of programme impact were also tracked. 
The scope of analysis included both national and subna-
tional trends in Afghanistan.

Methods
Data were extracted from the Malaria Leishmania Infor-
mation System (MLIS) of the National Malaria Control 
Programme (NMCP) and Health Management Informa-
tion System (HMIS). Data included clinical (diagnosed 
without a diagnostic test) and confirmed (diagnosed 
with a diagnostic test) malaria cases reported by approxi-
mately 2800 health facilities on a monthly basis. Patients 
were those with symptoms or diagnosis of malaria who 
visited health facilities, health posts and community 
member reached through outreach or mobile services. 
Data were initially collected on paper forms. The HMIS 
officers of non-governmental organizations (NGOs) and 
provincial malaria case managers checked the quality 
and completeness of the forms and entered them into 
the HMIS database. Hard and soft copies of collected 
data were shared with the provincial health directorate 
HMIS team on a monthly basis. The provincial HMIS 
and malaria officers reviewed and compiled the data and 
reported to the NMCP on a quarterly basis. Data were 
analysed and feedback provided to implementers on a 
quarterly basis. For this analysis, all data reported from 
2012 to 2019 were used.

Analysis
To assess trends in malaria before and after the expansion 
of the CBMM programme in Afghanistan, seven indica-
tors were measured (Table  1). The descriptive analysis 
included the following indicators: the malaria incidence 
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rate (both all and confirmed malaria) per 1000 persons 
per year, malaria death rates per 100,000 persons per year, 
malaria test positivity rate, annual blood examination rate 
per 100 per year (ABER) and the malaria confirmation 
rate. Reporting completeness during this time period was 
assessed to understand the reliability of the data.

Generalized estimating equation (GEE) models with a 
Poisson distribution were used to assess the differences 
in these indicator rates before (2012–2015) and after 
(2016–2019) CBMM was expanded (a binary predictor 
variable of before and after was used). Temporal trends 
during the before and after years were conducted by 
using GEE models by stratifying on time period and using 
year as a predictor variable. Analyses were conducted 
at the provincial level with all the provinces of Afghani-
stan included. Stata v.15. was used for statistical analysis 
and ArcGIS v.10.3.1 was used to create maps of average 
annual malaria incidence and average annual incidence of 
death due to malaria during the before and after periods.

Results
Between 2012 and 2019, the total number of malaria 
cases (including clinical and confirmed) fell from 391,365 
to 174,893. The overall malaria incidence rate declined 
from 15.4 to 5.5 per 1,000 per year and the malaria con-
firmation rate increased from 14 to 99% (Fig.  1A). The 
number of malaria cases that were confirmed by test-
ing rose from 54,840 to 173,859; clinical cases declined 
336,525 to 1034 (Fig. 1B). The malaria death rate fell from 
0.1416 to 0 per 100,000 per year.

Table  2 presents annual malaria data and combined 
data for the two time periods based on the start of CBMM 

expansion (2012–15 vs. 2016–19). Between 2012 and 
2015, the total number of tests conducted was 2,365,753. 
After the expansion of CBMM (2016–2019), the total 
number of tests conducted was 4,097,900 (Table  2; 
Fig.  1B). Meanwhile, average malaria incidence rates 
decreased from 13.1 before CBMM expansion to 10.1 
per 1000 persons per year after CBMM expansion. The 
malaria death rates per 100,000 decreased from 0.1345 to 
0.0493 for the years after CBMM expansion. The malaria 
test positivity rate increased 12.2–20.5%. The ABER 
increased from 2.3 to 3.5 per 100 per year. The malaria 
confirmation rate increased from 14% to 2012 to 99% in 
2019. Annual malaria testing, incidence, and deaths are 
presented in Appendix 1 by province from 2012 to 2019 
(Fig. 2). The average annual Malaria incidence and death 
rates in Afghanistan before (2012–15) and after (2016–
2019) the expansion of CBMM are presented in Fig. 2. 

In the time period after CBMM expansion there was an 
8% decrease in the malaria incidence rate as compared to 
the period before CBMM expansion (IRR 0.92, P = 0.692) 
(Table 3). For the time period after CBMM expansion, the 
confirmed malaria incidence rate increased 339% as com-
pared to the period before CBMM was expanded (IRR 
3.39, P < 0.001). There was a 65% decrease in the malaria 
death rate in the period after the expansion of CBMM 
compared to the period before (IRR 0.35, P < 0.001).

In examining only, the period since the expansion of 
CBMM (2016–2019), the overall malaria incidence rate 
declined by 19% each year (IRR 0.81, P = 0.001). The con-
firmed malaria incidence rate declined by 2% each year 
(IRR:0.98, P = 0.840). Malaria death incidence declined 
by 85% each year (IRR 0.15, P < 0.001) (Table 4).

Table 1  Indicators of malaria, Afghanistan, 2012–2019

Data source for all indicators: Afghanistan Health Management Information System (HMIS), Malaria and Leishmaniasis Information System (MLIS); Years when data 
were available for all indicators: 2012–2019

Indicator Numerator Denominator

  Malaria incidence rate(per 1,000 persons per 
year)

Number of reported (clinical and confirmed) 
malaria cases during the reporting year × 1000

Mid-year number of people at risk for malaria 
infection during the reporting year

  Confirmed malaria incidence rate (per 1000 
persons per year)

Number of confirmed
malaria cases by microscopy or RDT during the 
reporting year × 1000

Mid-year number of people at risk for malaria 
infection during the reporting year

  Malaria death rate(per 100,000 persons per 
year)

Number of in-patient malaria deaths during the 
reporting year × 100,000

Mid-year number of people at risk for malaria 
infection during the reporting year

  Malaria test positivity rate(per 100 malaria tests 
per year)

Number of confirmed malaria cases by micros-
copy or RDT during the reporting year × 100

Total number of tests for malaria (RDT and 
microscopy) during the reporting year

  Malaria confirmation rate(per 100 reported 
cases per year)

Number of malaria cases confirmed by micros-
copy or RDT during the reporting year × 100

Total reported malaria cases (clinical and con-
firmed)

  Annual blood examination rate (per 100 popu-
lation per year)

Number of persons receiving a parasitological 
test for malaria (microscopy or RDT) × 100

Population at risk (number of people living in 
areas where malaria transmission occurs)

  Malaria reporting completeness (%) Number of monthly malaria reports that were 
received from health facilities for the reporting 
year × 100

Number of all monthly malaria reports expected 
from health facilities for the reporting year
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Discussion
The malaria trend analysis revealed several encourag-
ing outcomes for malaria control in Afghanistan follow-
ing the scale-up of the CBMM strategy. In line with the 
expansion of RDT, there was an increase in the number 
of suspected cases that received parasitological testing 

in a health facility and at community levels. During the 
period since this expansion, the malaria incidence rate 
and malaria death rate declined. The magnitude of the 
decline in incidence is remarkable - from 15.5 to 5.5 per 
1000 persons/year between 2012 and 2019. The malaria 
deaths rate declined from 0.1416 to 0 per 100,000 persons 

A Annual incidence rate for Malaria, Annual Blood Examination Rate (ABER), Test
positivity rate (TPR), and reporting completeness.

B Annual number of cases and tests (microscopy and rapid tests)

Fig. 1  Several Malaria indicators in Afghanistan before (2012–15) and after (2016–2019) expansion the Rapid Testing for Malaria
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per year for the same periods. Additionally, number of 
confirmed malaria cases increased following the expan-
sion of RDT and the number of clinical cases decreased 

during the period. The ABER have increased, leading to a 
confirmation rate of nearly 100%.

The study results are similar to positive outcomes 
of other community-based malaria control models. 
A systematic review conducted in 2019 investigated 
the impact of community-delivered models (namely, 
Integrated Community Case Management and Home 
Management of Malaria) on coverage and malaria 
outcomes compared to non-community-delivered 
models [6]. The result of meta-analysis indicated that 
the implementation of community-delivered models 
improved malaria-attributed mortality. Community-
delivered models also reduced the risk of parasitaemia 
from 25 to 70% compared to non-community-deliv-
ered models [6].

Fig. 2  Malaria incidence and death rates due to malaria in Afghanistan before (2012–15; average of annual incidence) and after (2016–2019; 
average of annual incidence) expansion of CBMM

Table 3  Comparison of the period before CBMM and the period 
after the expansion of CBMM for malaria in Afghanistan

IRR: Incidence Rate Ratio; CI: Confidential Interval

Predictor Variable: Binary before and 
after CBMM

Unadjusted 
univariable model

IRR 95% CI P-value

Outcome: malaria incidence 0.92 0.62 1.38 0.692

Outcome: confirmed malaria incidence 3.39 2.18 5.27 < 0.001 

Outcome: malaria death incidence 0.35 0.28 0.44 < 0.001 
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There were four limitations in the study and analy-
sis. First, surveillance and health system data were 
used which meant authors were not fully able to assess 
quality (however, there was very high reporting com-
pleteness throughout the study period). Second, data 
were reported as aggregated and individual charac-
teristics such as gender, age, and other personal and 
behaviour data were not available. Studying the poten-
tial associations between malaria and these charac-
teristics will help target future interventions towards 
malaria elimination. Third, the surveillance data did 
not include most of the cases, which were diagnosed 
or received treatment in private health sectors. It 
is also unclear how use of the private health sector 
changed over time. Lastly, treatment data were not 
reported to the surveillance system and, therefore, 
it was not possible to assess trends in this important 
indicator.

There are also potential confounders that may explain 
or partially explain the differences witnessed in malaria 
indicators during the before versus after CBMM scale-
up. These include vector control measures, the Basic 
Package of Health Services (BPHS), the Essential Package 
of Health Services (EPHS) and strengthening of malaria 
surveillance, Malaria Leishmania Information System 
(MLIS). The diagnosis and treatment of malaria has been 
integrated into BPHS and EPHS services, with malaria 
diagnosis and treatment (including microscopy and anti-
malarial therapy) provided from health post level up 
to regional hospitals and provided malaria reports on 
monthly basis. Additionally, since expansion of CBMM 
after 2016, approximately 6,015,826 long-lasting insec-
ticide nets (LLIN) have been distributed to targeted 
provinces. The LLIN distribution programme ensured 
100% operational coverage (i.e., all target provinces and 
districts were covered through mass distribution cam-
paigns and through continuous distribution at antenatal 
clinics). The programme sought to improve coverage and 

accessibility for at-risk populations, including pregnant 
women and children. Ecological factors such as changes 
in temperature or rainfall, variables that could influence 
malaria transmission in Afghanistan were not assessed.

The trend analysis for the period after CBMM expan-
sion shows that most of the targets of Afghanistan’s 
National Strategic Plan for Malaria 2018–22 are on 
track to being met. The plan aims to reduce malaria inci-
dence by 73% at the national level compared with 2016. 
Between 2016 and 2019, the number of reported malaria 
cases were reduced from 385,015 to 174,893 (55%). The 
proportion of confirmed malaria cases increased to 99% 
in 2019 compared to the baseline 49% in 2016. Nonethe-
less, 12 provinces remain at high risk for malaria with 
reported annual parasite incidence rates per 1000 per-
sons at 1 and above and test positivity rate at 9% and 
above.

Conclusions
In summary, the CBMM expansion which introduced 
rapid diagnostic tests for malaria to many primary care 
settings correlated with significant increase in the num-
ber of confirmed cases, while also being correlated with 
significant reduction in annual malaria incidence and 
death rates. Use of RDTs for the diagnosis of malaria 
could be best applied as a tool at the community level 
to facilitate the early treatment of malaria in settings 
where microscopy services are not available. The data 
and the study results corroborate similar studies that 
recommend community-based interventions as best 
practices for malaria control, especially in resource-
limited settings.

Appendix 1
Province wise annual malaria testing, incidence and 
deaths in Afghanistan from 2012 to 2019.

Table 4  Average annual change in malaria outcomes before (2012-15) and after (2016–2019) expansion of CBMM for Malaria in 
Afghanistan

IRR: Incidence Rate Ratio; CI: Confidential Interval

Predictor Variable: Year Before CBMM expansion (2012–2015) After CBMM expansion (2016–2019)

IRR 95% CI P-value IRR 95% CI P-value

Outcome: malaria incidence 0.97 0.89 1.05 0.431 0.81 0.71 0.92 0.001 

Outcome: confirmed malaria incidence 1.29 1.09 1.53 0.003 0.98 0.85 1.14 0.835

Outcome: malaria death incidence 1.13 0.88 1.44 0.344 0.15 0.12 0.20 < 0.001 
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