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Abstract 

Background: Routine continuous distribution (CD) of insecticide-treated nets (ITNs) has been an important part of 
an overall ITN strategy to complement mass campaigns since the early 2000s. The backbone of CD implementation 
for many sub-Saharan African countries is distribution through antenatal care (ANC) and Expanded Programme for 
Immunizations (EPI) channels. Performance of these channels is often not monitored closely at the national level, nor 
is it reviewed globally, unlike the oversight provided to mass campaigns. The question as to why every eligible preg-
nant woman and child attending these services does not get an ITN remains important and yet, unanswered.

Methods: ANC and EPI issuing rates from seven countries were reviewed with the aim of conducting a blinded 
multi-country analysis. Monthly data from January to December 2021 was extracted from each country’s health 
management information system and analysed jointly with a National Malaria Control Programme (NMCP) focal point. 
VectorLink CD assessment reports were also reviewed to glean key findings.

Results: ITN issuing rates varied across countries at ANC (31% to 93%) and EPI (39% to 92%). Across the seven coun-
tries, the median ITN issuing rate was 64% at ANC and 78% at EPI. Results varied greatly across months per country 
at both ANC and EPI. NMCP focal points are aware that mass campaigns often negatively affect implementation of 
ITN distribution through ANC and EPI, even though global and national guidelines emphasize sustaining CD during 
campaigns. Concerns were also raised about the standard ITN issuing rate indicator at ANC and even more so at EPI 
due to the denominator.

Findings from CD assessments were similar across countries: ITN stock was inconsistent and sometimes inadequate, 
and updated guidelines on ITN distribution and utilization and funding for social behaviour change activities were 
lacking at the facility level.

Conclusion: The importance of optimizing ANC and EPI routine channels cannot be underscored enough. They are 
at the frontline to protect the most biologically vulnerable populations, i.e., pregnant women and unborn and young 
children. Although there are encouraging signs of improvement in issuing rates with some countries reaching opti-
mal rates, further improvements are needed to ensure that every pregnant woman and young child receives the ITN 
to which they are entitled.
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Background
The World Health Organization (WHO) World Malaria 
Report (WMR) 2021, estimates that globally 1.7 bil-
lion malaria cases and 10.6 million malaria deaths were 
averted by all malaria control efforts, in the period 2000–
2020. Most of these cases (82%) and deaths (95%) averted 
were in the WHO African Region [1]. It is estimated that 
from 2000–2015, 68% of the 663 million cases averted 
was due to ITNs [2]. Despite these impressive gains, the 
global malaria community is concerned that these results 
are plateauing, as reductions in the rate of malaria cases 
have dramatically declined. Globally, there were an esti-
mated 241 million malaria cases in 2020 in 85 malaria 
endemic countries, an increase from an estimated 227 
million in 2019. The majority of this increase came from 
countries in the WHO African Region [1].

In 2020, in 33 moderate and high transmission coun-
tries in the WHO African Region, there were an esti-
mated 33.8 million pregnancies, of which 11.6 million 
(34%) were exposed to malaria infection during preg-
nancy and it is estimated that this resulted in 819,000 
children with low birthweight in these countries. Given 
that low birthweight is a strong risk factor for neonatal 
and childhood mortality, averting a substantial number 
of children with low birth weight will save many lives [1]. 
Although malaria deaths in children under five years old 
(“child”) dropped in 2018, this age group still accounted 
for two-thirds (67%) of all malaria deaths worldwide [3].

In sub-Saharan Africa, the percentage of the population 
sleeping under an ITN increased considerably between 
2000 and 2020, for the entire population (from 2 to 43%), 
for children aged under five years (from 3 to 49%), and 
for pregnant women (from 3 to 49%) [1].

Global efforts to reduce the burden of malaria include 
large-scale distribution of ITNs through mass campaigns 
and CD channels. CD channels include distribution of 
nets to pregnant women in ANC clinics and to young 
children during EPI visits, as well as schools, community-
based distribution, and the private sector which includes 
social marketing.

In order to provide protection for those most biologi-
cally vulnerable to malaria, pregnant women and young 
children, distribution of ITNs via routine health services 
began more than 20 years ago with the first documented 
pilots in Tanzania—the Ifakara and Swiss Tropical and 
Public Health Institute Kilombero Net (KINET) project 
in 1996 and the Population Services International (PSI) 
Social Marketing of ITNs (SMITN) project in 1998. 
Through KINET, nets and net treatment were sold in 
the private sector. Pregnant women at ANC clinics were 
given a discount voucher which reduced the price of the 
net by about 20%. The SMITN Project’s Lea Mwana nets 
were sold to pregnant women for $0.50 at the clinics, the 

first such initiative recorded that had nets available at 
clinics. The payments were used by the clinics for main-
tenance and fuel costs [4]. Both projects showed promis-
ing results for implementation feasibility and increasing 
ITN ownership among pregnant women and the success 
of these pilots led to a nationwide voucher scheme called 
Hati Punguzo or the Tanzania National Voucher Scheme 
[5]. Building on these experiences, Malawi implemented 
the first nationwide ANC ITN delivery programme in 
2002, with household coverage with at least one ITN 
increasing from 27.4% in 2004 [6] to 56.8% in 2010 [7], 
with 85% of all nets distributed through continuous chan-
nels [8]. These impressive results were obtained before 
the first mass campaign in Malawi (2012).

For well over a decade, the WHO has produced rec-
ommendations and guidelines, supported by Roll Back 
Malaria Partnership to End Malaria (RBM), emphasising 
the CD of ITNs for free through ANC and EPI, to com-
plement mass campaigns and improve coverage. In 2011, 
the RBM Vector Control Working Group recommended 
giving higher priority to routine services, such as ANC 
and EPI, as a means of ITN distribution to sustain uni-
versal coverage of ITNs and further stated that CD chan-
nels should be functional before, during, and after the 
mass distribution campaigns to avoid any gap in univer-
sal coverage of ITNs [9].

A 2012 analysis found that supplementing a universal 
mass campaign with ANC delivery in medium to high 
transmission settings would achieve a 1.4 times higher 
mortality reduction than campaign delivery alone, 
reflecting that those children born in the years between 
campaigns would otherwise have access to old nets or 
no nets at an age of high risk. The relative advantage of 
supplementary ANC delivery was still present though 
smaller if malaria transmission levels were lower or if 
there was a strong mass effect achieved by mass cam-
paigns [10].

Health facility CD channels were found to be more 
cost-effective than mass campaigns for averting Disabil-
ity Adjusted Life Years, deaths, and cases of malaria [11]. 
A review of four types of continuous delivery systems 
(ANC, EPI, schools, and community/health facility) in 
six countries showed that these strategies can continue to 
deliver nets at a comparable cost to mass distributions, 
especially from the perspective of the donor [12]. Sec-
ondary analysis of national survey data by Theiss-Nyland 
et al. [13] found that an average of 54% of children slept 
under an ITN in countries with both ANC and EPI dis-
tribution compared with 34.3% for ANC only and 24.7% 
with no facility-based distribution. Each additional ITN 
distribution policy increased average net use among chil-
dren under five by 13%. There are obvious advantages to 
having both channels operating efficiently.
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Thus, many countries have considerable experience 
implementing some form of routine ITN distribution. 
Routine CD of ITNs has been seen as an important part 
of an overall ITN strategy since the early 2000’s and the 
backbone of CD implementation for many sub-Saharan 
countries has been through ANC and more recently, 
EPI channels but not necessarily both. According to the 
WHO WMR 2021, in Africa, 32 countries were distrib-
uting ITNs through ANC and 24 through EPI clinics in 
2020 [1]. In 2019, 80% of pregnant women in sub-Saha-
ran Africa used ANC services at least once during their 
pregnancy [2]. The percentage of the population sleeping 
under an ITN increased considerably between 2000 and 
2020, but since 2017, indicators for ITN access and use in 
sub-Saharan Africa have been declining [3].

Despite the years of collective and country-individual 
experience, most CD programmes still struggle to main-
tain a high-quality service. This can be seen in frequent 
stockouts at health facilities and other issues. A few stud-
ies have highlighted issues such as adherence to national 
issuing guidance regarding eligibility, recording issuing 
(in register and on health card), and lack of interpersonal 
communication when issuing in the performance of ANC 
and EPI channels. A four-country qualitative review of 
the distribution of ITNs through health facilities found 
that it was more effectively integrated through ANC than 
through EPI because of (a) stronger linkages and involve-
ment between malaria and reproductive health pro-
grammes, as compared to malaria and EPI, and (b) more 
complete programme monitoring for ANC-based distri-
bution, compared to EPI-based distribution. The authors 
concluded that there are opportunities for improving the 
distribution of ITNs through these channels, especially in 
the case of EPI. They also argue that, for both ANC and 
EPI, integrated distribution of ITNs has the potential to 
act as an incentive, improving the already strong cover-
age of both essential services [14].

Another study highlighted that the routine distri-
bution channels appear to be under-utilized, espe-
cially EPI-based distribution. Out of 38 country 
programmes reporting on ITN distribution, data to 
calculate ITN availability through ANC and EPI were 
only found in 17 and 16 countries, respectively. The 
availability ratios were based on the number of ITNs 
reportedly distributed by national ANC programmes 
over a three-year period through 2012 divided by 
the number of women reportedly attending ANC. 
Over a three-year period through 2012, distribution 
through ANC accounted for 9% of ITNs distributed, 
and ITNs distributed through EPI accounted for 
4%. The ITN availability ratios achieved were 55% 
through ANC and 34% through EPI. The authors 
conclude that quality data from more countries are 

needed for consistent and reliable programme perfor-
mance monitoring and that a greater focus on routine 
data collection, monitoring, and reporting on ITNs 
distributed through both ANC and EPI can provide 
insight into both strengths and weaknesses of CD and 
improve the effectiveness of these delivery channels 
[15].

The performance of these health facility channels is 
rarely monitored closely at the national level, nor is it 
reviewed at the global level, unlike the lens brought 
to mass campaigns. Although many of the reasons as 
to why all the most biologically vulnerable—pregnant 
women, infants, and young children attending ANC and 
EPI—do not get an ITN are known, there is still a long 
way to go until every pregnant woman and young child 
in sub-Saharan Africa receives the ITN to which they are 
entitled.

Main text
The purpose of this activity was to further understand the 
challenges and, where necessary, identify the barriers that 
remain to optimal distribution through these channels, 
by reviewing the routine programme data from routine 
continuous distribution channels from several countries. 
In each country, discussions were held with the NMCP 
Director and other key staff about data collection and 
review with the aim of writing together an anonymous 
multi-country paper. The countries were from East, Cen-
tral, and West Africa.

To achieve this, monthly ANC and EPI data for the 
eligible populations and ITNs issued per channel from 
January to December 2021 was requested and obtained 
from the NMCPs of seven countries. This time period 
was selected as it was the most up-to-date annual data 
available. Other countries were approached through the 
United States President’s Malaria Initiative (PMI) Vector-
Link team, but the data had not yet been entered into the 
national health management information system (HMIS) 
or were unavailable for other reasons.

Secondly, for a better understanding and interpretation 
of these data, discussion sessions and email exchanges 
were conducted with focal points designated by the 
NMCP.

Thirdly, six ITN continuous distribution assess-
ments (CDAs) carried out with the support of the PMI 
VectorLink project were reviewed to identify key find-
ings and recommendations across the countries. These 
included four of the seven countries from which ANC/
EPI data was obtained. Based on the frequency of cita-
tion from the assessments, recommendations that would 
strengthen the routine CD process and maintain optimal 
ITN coverage levels through routine CD channels were 
listed.
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HMIS data collection
Data Collection from NMCPs
In all countries, health facilities collect routine data as 
part of service delivery using some mix of registers (typi-
cally distinct for ANC and EPI), tally sheets, and stock 
inventory control cards. The health facilities then col-
late the data from these source documents into monthly 
standardized reporting forms developed and main-
tained by the government. Data from these forms are 
then entered into the national HMIS. For all countries 
included in this activity, every HMIS is based on District 
Health Information Software (DHIS2), an open-source 
software platform for reporting, analysis, and dissemi-
nation of data used in more than 73 countries around 
the world. Typically, facilities submit paper-based cop-
ies of the monthly reporting form to their health district 
team who then enters the data into the national HMIS. 
In some cases, facilities may directly enter their monthly 

health data into the national HMIS themselves. The tim-
ing and frequency of data entry and data quality activities 
differ by country.

Data used for this activity were extracted from each 
country’s HMIS in the first quarter of 2022. To do this, an 
Excel file was prepared to capture the values for the num-
ber of pregnant women visiting health facilities for ANC, 
the number of nets given to pregnant women at ANC, 
the number of children under five years of age attend-
ing for vaccination, and the number of nets given to the 
children.

The Excel file was designed to record data down to the 
second level of aggregation, corresponding to the dis-
trict. This file was then shared with the NMCPs of the 
countries of interest with all the necessary instructions 
on how to copy the data from the DHIS2 and paste it 
in. Countries were asked to provide data from January 
to December 2021. If a country did not distribute ITNs 
through one channel or did not provide a month of data, 
it was reported as N/A.

The influence of the COVID-19 pandemic on data col-
lection and reporting was not directly investigated and 
nor was the issue of COVID-19 mentioned in any of the 
NMCP discussions.

Data analysis by PMI VectorLink
The data received from the NMCPs were quality-con-
trolled, and abnormalities such as the number of nets 
issued being much higher than the number of pregnant 
women or children received were identified and raised 
to the respective government for their awareness. How-
ever, given the nuances in facility based ITN indicators 
(explained more in the conclusion), those data points 
were kept in the analyses. A detailed analysis was then 
carried out to calculate the rates of nets issued to each 
group of individuals at national, regional, and district lev-
els. This allowed spatial and temporal trends to be plot-
ted for the 2021 calendar year.

The performance of CD of ITNs through health facili-
ties is measured through the issuing rate at ANC and EPI. 
The issuing rate at ANC is calculated as the number of 
pregnant women who received an ITN at ANC divided 
by the number of pregnant women at their first ANC visit 
times 100%.

The issuing rate at EPI is calculated as the number of 
children who received an ITN at EPI divided by the num-
ber of children receiving their second dose of the mea-
sles-rubella (MR) vaccine times 100%.

These four elements are reported by health facilities 
as part of monthly routine reporting of health services. 
As previously mentioned, these data are entered into 
the national HMIS which can then be analysed through 
live dashboards or exported for further analyses in other 
software such as Excel or STATA. For this activity, Excel 
was used for the descriptive analyses, including temporal 
graphs and tables. In addition, spatial analyses were con-
ducted using ArcGIS Desktop 10.8.2 but the visuals are 
not included to respect the anonymity of countries.

The 2021 ITN issuing rates at ANC and EPI per country 
as well as the grand total (i.e., summing the numerators 
and denominators across all countries before division) 
were calculated, as well as the average and median results 
using the national results (seven for ANC, six for EPI). 
No adjustments were made for different routine data 
quality across the countries.

Data review with NMCP teams
To better interpret the data from each country and draw 
appropriate conclusions, discussion sessions were held 

Issuing rateANC =

#of pregnant womenwho received an ITN at ANC

#of pregnant women at first ANC visit
× 100%

Issuing rateEPI =
#of childrenwho received an ITN at EPI

#of children receiving MR2 vaccine dose at EPI
× 100%
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with the focal point identified by the NMCPs. Depend-
ent on the results, the format of each discussion session 
differed. For example, some were a one-hour virtual call 
to present and discuss the results, facilitated by guiding 
questions, and others were a series of email threads with 
a virtual call to focus more on the challenges. The open 
discussions were centred on the issues perceived to be 
key to the functioning of the routine distribution.

Review of CDAs
The PMI VectorLink CDA [16] is a comprehensive quali-
tative assessment of continuous ITN distribution chan-
nels which provides NMCPs and key health partners 
with information to achieve their ITN coverage goals, 
informed by global best practices. The assessment is 
conducted as a review of existing distribution systems in 
place, as it focuses on document review and key inform-
ant interviews with health personnel and community 
partners involved in ITN distribution.

Two primary questions guide the assessment: To what 
extent is continuous ITN distribution implemented 
according to existing international and national guide-
lines and plans across all levels and components (e.g., 
coordination, beneficiary registration, quantification, 

personnel, etc.)? And, secondly, among each component, 
what improvements can be identified to deliver efficiency 
gains in continuous ITN distribution in support of ITN 
access?

CDAs have been carried out in six countries from 
2018–2022 (Niger, Senegal, Cameroon, Burkina Faso, 
Cote d’Ivoire, and Zambia). To conduct the assessment, 
NMCPs and the assessment implementing partners used 
qualitative methods, including record and document 
review, and a series of semi-structured interviews with 
national, sub-national, and facility-based stakeholders 
were carried out with support of a discussion guide. The 
sample discussion guide was developed with the Ministry 
of Health (MOH) and ITN stakeholders. The notes from 
the semi-structured interviews were reviewed and com-
piled into the CDA country report.

The reports of all six CDAs were reviewed by the PMI 
VectorLink team, and key findings and recommendations 
were noted and used to inform the NMCP discussions.

Results
Analysis of routine HMIS data
Seven countries provided ANC data and six of the 
seven countries provided EPI data for the period 

Fig. 1 Monthly ITN issuing rate at ANC, per country, 2021

Fig. 2 Monthly ITN issuing rate at EPI, per country, 2021
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January–December 2021. ITN issuing rates for 2021 var-
ied considerably across countries (31% to 93% for ANC, 
and 39% to 92% for EPI). Using data from all countries, 
the total ITN issuing rate at ANC and EPI were 75% and 
71%, respectively. The averages using national results 
were 65% (ANC) and 69% (EPI), and the medians using 
national results were 64% (ANC) and 78% (EPI). From a 
descriptive analysis of the monthly data at ANC (Fig. 1) 
and EPI (Fig.  2), performance tended to improve about 
halfway through the year and remained higher during the 
second half of the year than the first half of the year in 
each respective country. This may have been due to the 
rainy season causing increased focus and prioritization 
by facility and government actors, in addition to poten-
tially more demand by community members. The timing 
of ITN distribution from the central level to the health 
facilities may also have an effect; some countries distrib-
ute quarterly, some bi-annually and some even annually. 
The timing of donor funding and procurement may also 
have had an impact on distribution.

In addition, spatial analyses were carried out to high-
light if there were patterns particularly at border areas 
to see if two countries sharing a border had similar per-
formance at those border areas. No similarities of issuing 
rate performances at borders were found.

Data review with NMCPs
Key findings from the data review with NMCPs included 
the following:

It was highlighted that it is likely mass ITN campaigns 
explain some of the monthly variance for distribution at 
health facilities. Although global and national guidance 
dictate that focus on CD should remain constant even 
if a campaign is being planned or is underway. In real-
ity, CD channels tend to be deprioritized during mass 
campaigns. This includes even at the facility and com-
munity level, as health facilities and health workers are 
sometimes diverted to campaign activities and commu-
nity health workers may support social behaviour change 
(SBC) and communication of campaign registration and 
distribution dates. Nets may sometimes also be reallo-
cated from the facilities to the mass campaign. During 
2021 three out of the seven countries had some sort of 
mass campaign and two of these campaigns seemed to 
effect issuing rates.

Also, there was some concern about the ANC issuing 
rate indicator. Though the indicator is mostly accurate 
and precise in measuring true ANC ITN issuance, the 
denominator is still a proxy (i.e., using first ANC visit). 
It is known anecdotally and there is growing evidence 
that many women receive a net at a subsequent visit, per-
haps due to a stockout at the facility during the first visit. 
This is allowed per national guidelines, to help ensure 

that every woman receives a net during their pregnancy. 
However, it is found then that some facilities have results 
over 100% (even above 200%) which may in fact be accu-
rate. This, in turn, has implications for routine monitor-
ing and programmatic decision-making.

There was even more concern for the EPI issuing rate 
indicator. Increasingly, countries are not only issuing nets 
to children at EPI; national guidelines may allow nets to be 
given at outpatient visits (if the child is not documented 
to have received a net already in their child booklet). The 
most customary practice for the denominator is to use the 
number of second MR vaccines administered as that visit 
typically lines up with when a healthcare provider should 
issue an ITN to a child at EPI. However, stockouts of the 
MR vaccine can cause the number of administrations to 
be substantially lower than the number of nets issued, so 
the performance indicator may seem to perform well for a 
facility when in fact the high result is due to an inaccurate 
(and low) denominator. In addition, in many countries, 
high vaccine coverage is due to mass vaccination cam-
paigns, not routine services at health facilities, so the true 
coverage of children receiving a net is much lower given 
that there are many children who may not attend EPI 
since they received their critical vaccinations and Vitamin 
A supplements through campaigns.

Key findings and recommendations from CDA
Table  3 highlights the eight components of ITN distri-
bution which are reviewed during a CDA, with the key 
findings and key recommendations common to the six 
countries. Additional file  1: Table  S1. Components of 
ITN CD and key findings and recommendations from 
PMI VectorLink CDAs.

These findings are consistent with some of the NMCP 
discussion feedback and are very much aligned with find-
ings from other such initiatives [18–20]. All the countries 
reviewed had mechanisms in place for routine distri-
bution with high level MOH support. However, it was 
found that there was less coordination across ministry 
departments.

Three key findings are:

(1) All countries faced inconsistent and sometimes 
inadequate ITN supplies and sometimes across the 
entire supply chain. At the national level, this was 
usually a result of the fact that procurement may be 
entirely dependent upon donor support. This can 
lead to stockouts when donor support is not timely 
or is not in line with programme requirements. 
There was often a lack of resources to support last-
mile distribution at district level (including distri-
bution to hard-to-reach areas). The use of Central 
Statistics Office population data in commodity 
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quantification instead of target community head 
counts compounded this challenge and led to pro-
longed stockouts at service delivery points. These 
factors have likely contributed to low ITN issuance 
rates nationally. A key recommendation is to con-
sider, or to increase, domestic financing for ITNs to 
ensure that these channels do not face these issues.

(2) Lack of updated guidelines and training or orien-
tation on the distribution and utilization of ITNs. 
Guidelines were either old and out of date or simply 
not available. Additionally, it was found that orien-
tation of staff on the programme sometimes was 
not taking place at any level over the years, despite 
the (outdated) guidelines found in one country that 
did stipulate training/orientation as a requirement 
every two years. The combination of these two fac-
tors has led to a lack of clear understanding among 
some programme implementers as to who the end 
users are for the ANC and EPI channels at the 
health facility level. This has occasionally resulted 
in ITNs being issued to end users who are outside 
of the categories stipulated by the guidelines or nets 
have not been given to those who are eligible.

(3) Budgetary support for SBC activities. Working col-
laboratively with existing community structures, 
health facility staff were often found to provide infor-
mation on malaria prevention and ITN use and care, 
but in most countries, neither the provinces, districts, 
nor health facilities have specific budgetary support 
for this. Because of the lack of budgetary support, 
SBC activities pertaining to ITNs are mostly limited 
to health talks during ANC and EPI sessions, which 
are usually carried out on different days at separate 
times and to non-ITN-specific community activities 
on which the ITN programme can piggyback. Infor-
mation, Education, and Communication materials 
are generally also unavailable at provincial and lower 
levels and, when available, are mostly in English or 
French. This renders the materials non-user friendly 
to local target audiences that are unable to read and 
understand these languages. The current situation 
has the obvious potential to limit the extent to which 
behaviours such as ITN misuse (which several facility 
and district staff reported was common) and incon-
sistent and incorrect ITN use are addressed.

Conclusion
Variable results
The results show mixed results regarding optimal dis-
tribution across ANC and EPI channels, countries, 
and within these countries across regions and seasons. 
Table 1 shows these findings.

2021 results across the seven countries demonstrate 
median performance of CD of ITNs through health facili-
ties at 64% for ANC and 78% for EPI. Results vary across 
countries (31% to 93% for ANC, and 39% to 92% for EPI).

Furthermore, how one understands the current state of 
performance drastically changes based on which aggre-
gation method you use. For example, the averages using 
national results were 65% (ANC) and 69% (EPI), the 
medians were 64% (ANC) and 78% (EPI), and the grand 
totals across all seven countries were 75% (ANC) and 71% 
(EPI). This means that global performance (in this case, 
using six countries for EPI and seven countries for ANC) 
may be as low as 69% or as high as 78% for EPI and as 
low as 64% or as high as 75% for ANC. A single aggrega-
tion method is not endorsed and instead the importance 
of looking at performance using these different methods 
to arrive at a more comprehensive understanding of the 
lower and upper bounds of where actual performance lies 
is recommended.

In addition, through descriptive analyses of the monthly 
data at ANC and EPI, with several countries, it seems 
performance tends to increase around halfway through 
the year and maintains higher performance during the 
second half of the year in each respective country. This 
may be due to the rainy season causing increased focus 
and prioritization by facility and government actors, 
in addition to potentially more demand by community 
members (Figs. 1 and 2, Tables 2 and 3). There may also 
be an affect due to mass campaigns depending on when 
and how they were carried out and the frequency of the 
distribution of routine ITNs from the central levels.

Interestingly, COVID-19 was not raised as an issue 
during any discussions.

The purpose of this review was to explore whether 
ANC and EPI channels are reaching their potential in 

Table 1 ITN issuing rate at ANC and EPI per country, 2021

Totals highlighted in bold.

Country ITN issuing rate (ANC) ITN 
issuing 
rate (EPI)

A 87% N/A

B 48% 39%

C 31% 88%

D 64% 41%

E 91% 81%

F 40% 75%

G 93% 92%

Grand total 75% 71%
Average (national) 65% 69%
Median (national) 64% 78%
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ensuring that all pregnant women receive nets to protect 
both themselves and their unborn and/or young chil-
dren. ITN delivery through ANC clinics is both a vector 
control and malaria in pregnancy initiative. In addition, 
whether the EPI channel is as effective as it could be in 
reaching young children who may no longer be protected 
by the original net if it is worn out or is now being used 
by the newly pregnant mother without her previous child 
or simply that these children’s household may not have 
received a net or enough nets to cover everyone in the 
household was investigated.

As the 2019 Theiss-Nyland review [12] reports, routine 
distribution programmes, when implemented together, 

greatly improve net ownership and use and provide nets 
to vulnerable children who may not otherwise be cov-
ered. The reason for improvement is that a net given to a 
pregnant woman will be near to the end of its useful life 
by the time the infant is a toddler. A second facility based 
distributed ITN, via EPI, beyond the one given at ANC, 
has the potential to increase the total ITNs in a house-
hold, increasing the number and proportion of homes 
with universal access and improving ITN use in children 
under five. They conclude by saying that beyond merely 
“keeping-up” ITN coverage, the combination of these 
services can improve coverage, making them a valuable 
tool for the control and elimination of malaria.

Table 2 Monthly ITN issuing rate at ANC, per country, 2021

ITN issuing rate (ANC) Country

Month A B C D E F G Grand Total

January 89% 62% 14% 57% 90% 16% 93% 74%

February 89% 49% 3% 54% 90% 20% 92% 72%

March 81% 45% 0% 51% 89% 30% 92% 70%

April 81% 33% 0% 61% 91% 36% 93% 72%

May 96% 25% 0% 64% 87% 36% 94% 72%

June 92% 22% 53% 68% 90% 35% 93% 72%

July 91% 30% 41% 64% 93% 35% 92% 74%

August 90% 43% 39% 69% 91% 38% 91% 75%

September 86% 64% 64% 80% 91% 39% 95% 79%

October 83% 66% 39% 67% 92% 49% 97% 80%

November 81% 63% 51% 67% 91% 70% 93% 81%

December 84% 62% 34% 61% 92% 68% 95% 81%

Grand total 87% 48% 31% 64% 91% 40% 93% 75%

Table 3 Monthly ITN issuing rate at EPI, per country, 2021

ITN issuing rate (EPI) Country

Month A B C D E F G Grand Total

January N/A 57% 57% 22% 82% 67% 92% 71%

February N/A 46% 13% 21% 86% 49% 91% 67%

March N/A 39% 2% 18% 89% 56% 96% 67%

April N/A 29% 0% 22% 76% 56% 92% 65%

May N/A 18% 2% 35% 79% 61% 95% 65%

June N/A 16% 235% 36% 81% 84% 92% 68%

July N/A 20% 162% 61% 83% 49% 93% 66%

August N/A 29% 181% 76% 82% 50% 93% 69%

September N/A 47% 174% 94% 80% 39% 92% 72%

October N/A 47% 66% 76% 79% 61% 92% 73%

November N/A 46% 80% 23% 81% 169% 89% 81%

December N/A N/A 77% 39% 81% 126% 90% 94%

Grand total N/A 39% 88% 41% 81% 75% 92% 71%
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Consistent reasons for issuing variability
From the NMCP discussions and the CDAs, several key 
challenges were found including lack of stock, guidance 
tool, training opportunities, and the lack of SBC funding. 
One of the key issues facing health facilities is stockout 
due to challenges with getting the nets to the facilities. 
District health management teams often have limited 
vehicles and fuel supplies, and nets are a bulky commod-
ity. To address this issue, countries such as Ghana are 
implementing Last Mile Delivery (LMD) which is a com-
modity supply mechanism that ensures scheduled supply 
from the regional medical stores to health facilities. LMD 
shifts the burden of health commodity supply from dis-
trict health teams to the regional medical stores, which 
are better equipped with storage facilities and transport. 
This initiative is being rolled out nationally in Ghana, and 
results on issuing rates are looking very promising.

Several operational challenges were identified by The-
iss-Nyland et al. [18] from a four-country Rapid Appraisal 
Process study including the national and sub-national 
levels. Within partner organizations, staff felt that ideally 
ITNs would be managed and distributed by the govern-
ment, as part of an integrated supply system for health 
commodities. However, given the resources and capac-
ity currently available, and the experience and expertise 
brought by partner organizations, both national level 
government and partner officials stated that, at the cur-
rent time, separate systems were more functional. Staff 
expressed concern that there was not enough funding 
available for the training that was planned and needed. 
NMCP staff and partner organizations reported limiting 
ITN trainings to new or inexperienced staff to deal with 
limited funding and high turnover.

A multi-country review by Willey et al. [19] of 20 Afri-
can studies of many delivery strategies including ANC 
clinics and campaigns found that costs were largely 
comparable across strategies; ITNs were the main cost. 
Cost-effectiveness estimates were most sensitive to the 
assumed net lifespan and leakage. Common barriers to 
delivery included cost, stockouts, and poor logistics. 
Common facilitators were staff training and supervision, 
cooperation across departments or ministries, and stake-
holder involvement.

A qualitative review in Ghana of sulfadoxine-pyrimeth-
amine (SP) and ITN delivery though ANC clinics showed 
that stockouts due to procurement delays at the national 
level [20] resulted in missed opportunities to deliver SP 
and ITNs to eligible pregnant women at the ANC clinics.

Governments of malaria endemic countries con-
tributed almost a third of total funding in 2020, with 
investments nearing US$ 1.1 billion. Of this amount, 
an estimated US$ 0.3 billion was spent on malaria case 
management in the public sector and more than US$ 0.7 

billion on other malaria control activities [1]. Ensuring 
supply of ITNs through routine channels could be a par-
ticularly effective use of these domestic resources.

Theiss- Nyland et  al. [21] reported that that greater 
attention to data collection and use, by both the global 
malaria community and the integrated programmes, can 
improve the strength and effectiveness of these distribu-
tion channels.

In countries not already doing so, it is recommended 
that routine CD data be reviewed at least quarterly by 
the NMCP and relevant partners (e.g., those in the EPI 
Programme) and that annual data can be collated by 
the WHO for the WMR. The forthcoming country CD 
tracker, which will obtain data on all CD activities in 
country and is under development by the Alliance for 
Malaria Prevention (AMP), should bring greater focus to 
and potentially additional resources for CD activities.

Improving but not yet reaching full potential
Despite extensive operational experience in implement-
ing continuous ITN distribution across many coun-
tries, significant challenges remain in reaching intended 
net users, ensuring consistent ITN supply, and tracking 
ITNs delivered. While numerous evaluations of ITN 
mass campaigns have been conducted, relatively few CD 
implementation systems have been evaluated.

In addition, while significant international and coun-
try resources have been invested in developing extensive 
evidence-based guidance and tools and providing spe-
cialized technical assistance to ensure the success of ITN 
campaigns since 2002, relatively fewer resources have 
been dedicated to leveraging global partner interest and 
resources for dedicated support to elevate ITN CD to a 
similar level to support the maintenance of ITN coverage 
between campaigns or indeed to replace mass campaigns.

However, the PMI-funded VectorWorks and Vec-
torLink projects have already catalogued global best 
practices and tested expansion of ITN CD through com-
munity and school-based interventions [17].

The “Insights” article 2019 [22] from PMI VectorWorks 
reiterates that ANC and EPI net distribution save the 
most lives and must be prioritized as the cornerstone of 
any country’s distribution strategy, in addition to recur-
rent mass, school, or community distribution. They point 
out that, although most countries already include ANC 
and EPI in their strategy, they have difficulty maintaining 
consistent supply chains. All too often, ITNs are taken 
from ANC and EPI to fill gaps in mass campaigns [23]. 
Several of the discussions with the NMCPs mentioned 
the issue of rerouting routine nets into mass campaigns.

The global malaria community of practice is turning 
increasingly towards CD to move away from the arduous 
and time-consuming effects of mass campaigns. In 2020, 
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to bring greater attention to and increase promotion of 
CD activities, the AMP re-established the CD Working 
Group which had been dormant for several years and had 
previously operated through the RBM Vector Control 
Working Group.

The PMI VectorLink project has been assisting national 
programmes to focus on CD and to set up national CD 
Working groups. Zambia was the first country to do this 
in 2021 when the National Malaria Elimination Pro-
gramme established the CD Task Team (Ndoluvu, pers 
comm).

A recent paper by Haenssgen et  al. [24] provides evi-
dence that well-functioning health systems can benefit 
from mass campaigns but challenges the established wis-
dom to intensify mass campaigns in weaker health sys-
tems to bypass service provision bottlenecks. They point 
out that mass campaigns do not inherently benefit or 
damage a health system, but frequent campaigns in weak 
health system contexts can impede service provision, 
and they call for an additional burden of proof and active 
efforts to integrate the services delivered through mass 
campaigns into routine health services by harmonizing 
implementation plans and service delivery in weak health 
system contexts.

Routine health facility–based distribution to pregnant 
women through ANC and to children at EPI visits should 
be the prioritized channels for a routine CD approach to 
ensure that biologically vulnerable populations always 
have access to ITNs. Some countries have expressed 
interest in providing nets to women after delivery and 
to children during outpatient visits. If children are being 
missed at EPI due to vaccine campaigns, then, if feasible, 
programmes could consider providing nets during these 
campaigns.

Other complementary options must be added, as 
needed, because the ANC and EPI distribution channels 
alone are, of course, not able to reach older people or 
those without children and they cannot sustain universal 
access without mass campaigns or increasing CD activi-
ties through community or school-based channels.

CDAs, NMCP discussions, and HMIS ITN data can 
provide insight into the performance of ITN distribution 
within these programmes. There is no doubt that greater 
attention to data collection and use, by both the global 
malaria community and the integrated programmes, 
can improve these distribution channels’ strength and 
effectiveness.

In 2014, Hill et al. stated that “going forward, national 
malaria programmes and donors alike will have to make 
difficult decisions to balance costs with the benefits and 
impact of investments in ITNs. Where choices must be 
made, high-risk groups (pregnant women and children 
under five years of age) should be prioritized for the same 

reason these groups were targeted under the pre-univer-
sal coverage WHO strategy” [23].

Encouraging findings are that, overall, issuing rates 
seem to be improving if we compare the average reported 
availability rates (number of ITNs reportedly distributed 
at the national level/number of women reported attend-
ing ANC at least once) of 55% for ANC and 34% for EPI 
respectively [12] with the 65% and 69% rates derived 
from data from the issuing data from seven countries 
reviewed in this paper.

The importance of the ANC and EPI routine chan-
nels reaching their full potential cannot be underscored 
enough. These findings of variable results across and 
within countries, of consistent reasons for variability, and 
that, although issuing rates seem to be improving, many 
countries have not yet reached their potential will enable 
country stakeholders to better understand the contextu-
alized successes and issues within their health system to 
strengthen routine distribution of ITNs. They also enable 
global and national programmes to identify key aspects 
of routine distribution of ITNs for increased focus and 
resourcing. Although there are encouraging signs of 
improvement in the issuing rates and some countries are 
reaching optimal rates, there is still a long way to go until 
every pregnant woman and young child in sub-Saharan 
Africa receives the ITN to which they are entitled.
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