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NGO experiences on implementing malaria control in complex emergencies  

in Africa, 2000–2004 
 
 

Isis E. Pluut 
 

INTRODUCTION 
 
This paper is prepared for the15– 17 November 2004 WHO Consultation “Best practices and 
lessons learned from implementing malaria control in complex emergencies in Africa, 2000–
2004” and focuses on the experiences of NGOs. The document consists of five sections: 1) 
Implementation of artemisinin-based combination therapy (ACT) in complex emergency 
areas; 2) Designing and implementing vector control programmes; 3) Monitoring and 
Evaluation; 4) Vulnerable groups (e.g., pregnancy, infants, malnutrition, HIV/AIDS, people 
with important co-morbidity); and 5) Health systems issues. These follow the topics to be 
discussed during the consultation.  
 

METHODOLOGY 
 
To assemble existing key literature such as publications, reports, and communications from 
NGOs and other organizations on the implementation of malaria control interventions in 
complex emergencies, several NGOs were contacted, including the CORE Group, Epicentre, 
Médecins Sans Frontières, the International Rescue Committee, London School of Hygiene 
and Tropical Medicine/HealthNet, Malaria Consortium, Mentor Initiative UK, CIEDRS Johns 
Hopkins University, Merlin, OXFAM, Project Concern International, as well as UNHCR and 
UNICEF. Documents and information received included scientific articles, progress and final 
reports, power-point presentations, and proceedings from meetings. Information was also 
obtained from documentation retrieved from the Internet and articles downloaded through 
PubMed. The author would like to thank all the organizations that have provided information. 
The list with references is included in the Annexes.i   
 

FINDINGS 
 
1. Implementation of ACT in complex emergency areas 
 
1.1 Policy shift and implementation 
 
Scientific studies 
 
Several reports have shown the key role of drug trials in demonstrating the poor efficacy of 
monotherapies such as chloroquine (CQ) and sulfadoxine-pyrimethamine (SP), and the need 
for change in policy.  However, therapeutic efficacy studies are costly and take time to carry 
out. As suggested by scientists from Epicentre at the Fourteenth Scientific Day held in Paris 
on 14 May 2004, given the scientific evidence that CQ is no longer effective and SP efficacy 
                                                 
i Feedback can be sent to isispluut@yahoo.com or to rietvelda@who.int. 
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is declining rapidly, studies should be “directed at identifying the most effective alternatives 
among the current ACT candidates”. 1  
 
MSF carried out several studies to assess the efficacy of different mono-therapy treatments to 
increased levels of P.falciparum resistance to chloroquine, to scientifically support policy 
change.  
 
ANGOLA : The efficacy of CQ as a first line treatment and SP as second line treatment were 
assessed in Angola (Cangandale, Malange) in 2002 by MSF-H. A total of 160 children (age 6 
– 59 months) were enrolled in the study. The parasitological failure rate of CQ was 80% at 
day 14, and 9% for SP. The clinical failure rate for SP was 2%. MSF-H recommended treating 
uncomplicated falciparum malaria with SP in combination with artesunate.2 Implementation 
of ACT policy will be piloted in two provinces (Zaire and Bengula provinces) by the Mentor 
Initiative, by training health workers in the correct use of ACT and improved diagnosis using 
rapid diagnostic tests, providing drugs and test kits to all partners, and monitoring and 
evaluation. Feedback will be provided to the NMCP to assist in development of an 
implementation policy.3  
 
NIGERIA : P. falciparum resistance to CQ and SP was assessed in Southern Nigeria (rural 
Delta region) by MSF-H in 2001. 150 children between ages of 6 and 59 months were given 
CQ and 127 received SP. They were followed for 14 days. High levels of resistance were seen 
(parasitological failure rate of CQ at day 14 was 72%, and 70% for SP). MSF-H found both 
therapies inappropriate to be continued, and recommended an immediate change in policy to 
use artemisinin/mefloquine or other combined anti-malarial treatment.4 In Southern Nigeria 
(Niger delta) the efficacy of amodiaquine (as an alternative to the use of CQ and SP as 
mentioned in the previous study) was assessed by MSF-H in 2002. A total of 114 children 
under 5 received amodiaquine (AQ) for three days. The amodiaquine was well tolerated and 
still relative effective (10% failure rate at day 14), therefore MSF-H recommended to protect 
the efficacy of this drug by preventing improper use and implementing its use only in a 
combination therapy with artesunate.5 
 
SUDAN : In South Sudan (Upper Nile) MSF-H compared CQ and SP with AQ efficacy to 
treat uncomplicated P. falciparum, in 2001. 342 children of at least 5 months old were treated, 
114 with CQ, 108 with SP and 113 with AQ. Adequate clinical response was observed in 
88.5% of patients treated with CQ, 100% of patients treated with SP and 94.1% of patients 
treated with AQ.  MSF-H recommended a timely introduction of combination therapy to 
prevent the emergence of highly resistant parasites and prolong the useful therapeutic life of 
the drugs, the best option being a combination of SP and artesunate. MSF-H stated that a 
change in protocols towards ACT “should be discussed and coordinated among NGOs, local 
authorities and any others interested”. 6 7  
 
In North Sudan (Malakal, Upper Nile) MSF-H with the Epicentre studied in 2004 the efficacy 
of two artemisinin combination therapies for the treatment of uncomplicated P. falciparum 
malaria. 269 children from 6 – 59 months were included in the study, 134 receiving AS + AQ, 
and 135 receiving AS + SP. Failure rates at 6 weeks follow up showed 15% for AS + AQ, and 
4.4% for AS + SP, indicating that AS + AQ treatment was “significantly more effective to P. 
falciparum infections during follow up”. 8  
 
UGANDA : A study carried out by Epicentre, Mbarara University Uganda and WHO on the 
therapeutic efficacy of Coartem® in supervised vs. non-supervised patients in a hospital in 
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western Uganda showed that adherence to Coartem® was high (90%). The researchers 
concluded that the combination has proven to be safe and extremely efficacious even when 
prescribed in unsupervised conditions. They stated that the use of this combination as first-
line treatment of uncomplicated malaria could significantly contribute to the control of 
malaria.9 
 
Conclusion: The above-mentioned studies clearly indicate the need for a policy change from 
mono therapy (high parasitological failure rate of CQ) to ACT. Timely introduction is 
necessary to prevent the emergence of resistance parasites and to prolong the therapeutic life 
of the drugs, even in areas where resistance to CQ is currently low. However, conclusions and 
recommendations for use on the most suitable ACTs were sometimes different in the same 
country. 
 
Policy implementation 
 
BURUNDI : In Burundi the first step towards implementation of a drug policy change 
(officially launched in November 2003) was to document the levels of parasite resistance to 
drugs in use. Based on these results consensus was reached to use AS + AQ as first-line drug, 
since it had almost the same efficacy as artemether + lumefantrine but at a lower cost. To plan 
and oversee the implementation of the new drug policy a committee was established, 
including MoH, UNICEF, WHO and MSF. Guidelines and training material were developed, 
staff was trained and drugs were procured (to cover a 6 months period). To ensure awareness 
and compliance a communication strategy was developed. Since no co-formulated or co-
packaged drugs were available for AS + AQ, drug packaging was designed and printed 
locally. Throughout the process monitoring of the implementation of the new policy was 
crucial to identify and correct practical problems, and to assess the effectiveness of the new 
drugs over time. At global level continued efforts are necessary to make ACT readily 
available in blister packages at an affordable price for poor countries.10  
 
During a Malaria Response in Emergencies Workshop held in Washington DC, in April 2004, 
MSF-H presented their activities carried out in Burundi, in collaboration with the MoH, 
during the major malaria epidemic in 2000/2001. An important lesson learned was that “if a 
country can roll out the implementation [of ACT treatment] province by province, a whole 
country can be covered relatively easy”.11 
 
SIERRA LEONE : During a national consensus meeting in Sierra Leone in March 2004, ACT 
(AS + AQ) was selected for countrywide implementation to be achieved by 2006, based on 
studies carried out by MSF and Epicentre in 2001 and in 2002 by various other NGOs.12  
Information on how the implementation will be carried out was not available at the time of 
writing.  
 
Conclusion: More and more countries in Africa are switching their drug policy from 
monotherapy to ACT. This policy change needs to be accompanied by a continued monitoring 
to timely identify and correct practical problems. By targeting a few provinces at a time (and 
not the whole country at once), the implementation of the policy change seems feasible. 
 
Adherence 
 
SUDAN : The MSF-H and Epicentre study in 2004 in North Sudan concluded that even in 
remote areas of war torn countries quality research studies can be carried out with a long-term 
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follow-up of patients, “if patients are counseled properly and advised on the benefit of 
treatment, [they] have excellent adherence and come-back rates”.13  Only 13 out of 269 cases 
were lost to follow up, and 7 out of 269 cases were excluded from the final analysis because 
of self-treatment with anti malarials. The use of blister packages, clearly indicating number of 
tablets per day to be taken, increases patient adherence.14  
 
During an adherence study to a combination of artemether and lumefantrine (Coartem®) in 
Kajo Keji, southern Sudan, all 116 children enrolled in the study received their first dose of 
Coartem® under supervision, and some fatty foods (a cup of dry skimmed milk with sugar or 
a cup of groundnuts) to take home. A total of 17 patients had not finished the treatment at 
home, out of which 5 stated that they had no milk to take with the tablets. The majority of the 
patients (92,5%) did indeed take the tablets with fatty foods. The study concluded that the 
recommendation to give fatty foods with each dose “proved to be a vulnerable aspect, and 
should be taken into account whenever Coartem® is used as the first-line treatment for 
malaria in low-income countries”.15 
 
ZAMBIA : A study to assess adherence to the combination of SP and AS in 162 children up 
to the age of 5 years in the Maheba refugee settlement in Zambia in 2002, showed that 
“insufficient explanation by the dispenser was identified as an important reason for non-
adherence”. In the study, 21.2% of the patients were found non-adherent, 39.4 probably non-
adherent and only 40% of the patients were found probably adherent. Epicentre, the National 
Malaria Control Centre in Zambia, the University of Zambia and MSF-F carried out the 
study.16 
 
Conclusion: Although not much information is available on how to improve patient adherence 
the above information stressed that proper counseling of the patients and/or caregivers, clear 
advise on the benefits of the treatment, sufficient explanation provided by the dispenser, and 
the use of blister-packages clearly indicating the number of tablets to be taken are ways to 
improve patient adherence. Interesting is also the effect on adherence of providing fatty food 
with the first dose of treatment (to improve Coartem® efficacy), and the recommendation of 
taking the tablets with fatty foods at home. 
 
1.2 Registration and importation of drugs 
 
According to the IRC there are only two viable ACT options for their African programs: 1) 
artemether/lumefantrine or 2) AS + AQ. Coartem® is the only WHO prequalified ACT but it 
is more expensive and has not been proven safe for pregnant women and in children less than 
5 kg. The only way to procure Coartem® is through WHO [and UNICEF] and is, according to 
the IRC, a lengthy and complex procedure. AS + AQ is slightly cheaper with less contra-
indications, but its supply from Sanofi (Arsucam®) depends on availability and can be a 
lengthy process. IRC aims to follow the ACT choice of the government in countries where 
they operate, if such a policy is in place. Where no government ACT policy exists, the choice 
for which therapy to use (Coartem® or AS + AQ) is determined by availability and cost. 
Sound drug management is important for successful health programming. “Changing a drug 
policy is fairly easy. Ensuring that good quality drugs arrive in a timely fashion in sufficient 
quantities at an affordable price is something else”.17  
 
Pre-qualification of reliable suppliers (including at regional level) is needed, according to the 
IRC, with an on-going market surveillance system that focuses on life-saving drugs. 
Information sharing and harmonization of quality assurance procedures between donors, drug 
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procuring NGOs and technical partners is crucial. Sustainability can be reached through 
working with local partners, e.g. by the setting up of a central pharmacy with pharmacy staff 
from an IRC health center.18 
 
In order to improve drug selection, the IRC is developing documentation of current practice 
vs. resistance patterns. Procurement sources for effective anti-malarials are identified as well 
as the necessary funding sources. More and more partnerships with the MoHs are being 
developed. Constraints identified in lead time are: time of quoting by supplier and packing 
time; shipping time; customs clearing; refusal to import due to non-compliance with national 
regulations (e.g., drugs were not allowed into the country because they were not registered). 
Lack of drug regulation and enforcement in developing countries leads to quality assurance 
constraints, substandard drugs and counterfeits.19  See annex I for an overview of quality 
assurance problems.  
 
Conclusion: The long lead time, lack of pre-qualified reliable suppliers, drug regulations and 
enforcement result in poor treatment outcome, waste of precious funds and loss of credibility 
in health systems. Lack of expertise in drug procurement, such as lack of involvement of 
medical staff, contracting, quantification, donor regulations and the non-prioritization for 
lifesaving drugs needs to be dealt with. 
 
1.3 Introduction of new drugs & diagnostics in clinical practice: do’s and don’ts 
 
Training needs 
 
Since ACT are efficacious if given during 3 days, expensive, and because Coartem® needs to 
be taken with a fatty meal, monitoring and improving patient adherence are important with the 
introduction of ACT.20 According to MSF-H, malaria is not always understood clinically, 
people are unaware of the death toll from the disease, and under emergency situations the 
available lines of treatment are either not available or feasible. Since many providers have not 
been trained in the use of ACT, they do not perceive it as a treatment option. Merlin 
concluded that a general reluctance exists towards the adoption of new tools, thus consensus 
needs to be built, and better and clear guidance needs to be provided when introducing new 
tools. The existing tools need to be assessed for their use in emergency settings. 21  
 
Diagnostics 
 
SUDAN : MSF conducted a try-out of Paracheck® dipsticks for the diagnosis of malaria in 
primary healthcare centers in the Upper Nile, South Sudan in 2001. This was the cheapest test 
available at that time. The test is "simple, fast and does not require a cold chain". The test 
procedure proved easy to do and to learn.  Disadvantages are that the tests give qualitative 
results only (positive/negative), detect just P. falciparum and remain positive for at least 15 
days after treatment. The practical problem was that the applicator pipette supplied to transfer 
the blood from finger to test device, seemed not well suited for its purpose and needed 
practicing. In a Paracheck®-microscopy crosscheck the sensitivity of the rapid test was found 
to be 100% (all true positives detected), whereas the specificity was 81% (81% of the true 
negatives detected). It was concluded that Paracheck® is a useful tool for the diagnosis of 
malaria patients, as long as the disease history is taken into account. “Since the dipsticks were 
introduced and used for all febrile patients in the MSF clinics, the consumption of anti-
malarials dropped considerably”.22 The number of patients treated with CQ dropped from 701 
(32% out of 2 233 patients seen ) to 70 (4% out of 1 688 patients seen) in November with the 
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introduction of the use of the dipsticks that same month.23 24 See annex II for 
recommendations for the use of dipsticks developed by MSF. 
 
SOMALIA : In 2002 MSF conducted a study in Somalia on the use of Paracheck® rapid tests. 
Only patients with recently developed complaints and symptoms (not longer than 14 days) 
were included. The sensitivity and specificity of the Paracheck® rapid tests were both 100% 
when double-checked against laboratory microscopic diagnosis.25  
 
LIBERIA : The IRC with the Mentor Initiative employed rapid diagnostic tests in all IRC 
supported clinics in Liberia to reduce over and under diagnosis of malaria. Results of 
monitoring showed that the use of the RDTs reduced over diagnosis by 20%.26 No 
information on under diagnosis of the tests was provided, nor on which RDT was used. 
 
Conclusion: The use of dipsticks in complex emergencies can provide a good alternative for 
microscopy, the latter being a risk for investment because of an insecure, unstable and 
unpredictable working environment, where one might have to move, or equipment can be 
looted. However before introduction of new methods of diagnosis, strict guidelines need to be 
defined for the use of rapid tests, and staff involved need to be trained. 
 
Information, Education and Communication 
 
Merlin documented in their final report “Piloting Malaria prevention activities to war affected 
populations in Maniema province in eastern DRC” that the staff for IEC activities, community 
mobilization and malaria surveillance should be recruited from local CHWs, community 
leaders and health personnel. When the area becomes temporarily inaccessible they can 
continue activities and provide feedback.27 Patient compliance needs to be improved and 
ensured, requiring continuous efforts, especially with the introduction of new ACT. The 
patient instructions for timing between the different doses need to be clear and straightforward 
conjunctly with close and regular supervision of the patients.28 The IRC intends to ensure 
adherence to the standard treatment guidelines through proper introduction, wide 
dissemination, focused training, monitoring and supervision.29 
 
 
2 Designing and implementing vector control programs 
 
2.1 Operational lessons learnt 
 
Insecticide-Treated Nets (ITNs) 
 
SUDAN : Oxfam reported that when organizations decide to distribute ITNs, the nets must be 
culturally appropriate and accepted. In South Sudan people were using traditional opaque 
coloured cotton bed nets not only for protection against insects, but also to have privacy, 
warmth and protection against wind and dust, and clan killings that are carried out at night. 
Oxfam substituted the cotton bed nets (keeping the opaque colour) for polyester, enlarged the 
size, and had them impregnated with longer lasting insecticide treatment. The bed nets were 
tested in 999 households over three months. At the end of this period over 95% of the 
population preferred the new prototype.30  
 
EAST DRC : In Eastern DRC Merlin distributed almost 5000 ITNs free of charge in two pilot 
sites. Health education messages, as part of the campaign, included mosquito behaviour, 



 
Background paper - WHO consultation on Best practices and lessons learned from implementing malaria control  

in complex emergencies in Africa 2000 to 2004, 15 - 17 November 2004 - Geneva, SWITZERLAND 
 

 

7

malaria symptoms and signs, availability of effective anti-malaria drugs, advantages of early 
malaria detection and correct treatment as well as disadvantages of delayed and incorrect 
treatment. To facilitate follow-up, each ITN had an individual code printed on it and each 
household head had to sign a receipt for the ITN. Overall results indicated low use of the 
ITNs: the overall ITN use rate was 52%, with 72% of the children under 5 and 77% of the 
pregnant women sleeping under ITNs. Three months post intervention surveys showed that 94 
% of the bed nets seen were retained and correctly hanged. In both sites the users reported 
“feeling the benefit of using ITNs and expressed their happiness at being able to take the ITN 
with them when they were temporarily displaced".31 
 
Prevalence survey results (pre-implementation and post-implementation) are shown in the 
next two tables: 
 
Table 1:  Pre-implementation 
 

Pilot site 
Children 

<15 yrs tested 
Children <15 yrs with 

RDT p.f.+ 
 (Parasitemia) 

 

Children <15yrs 
with Hb< 10g/dl 

(Anaemia) 

Children<15 yrs  
RDT p.f.+ with fever 

during last 48 h 
( Malaria) 

  Total % Total % Total % 
Basoko 701 566 80.7 90 12.8 267 38.1 
Kasuku 2 731 559 76.5 170 23.3 280 38.3 
Kinkungwa 613 482 78.6 24 3.9 121 19.7 
N’Kenye 729 618 84.8 56 7.7 361 49.5 
TOTAL 2774 2225 80.2 340 12.3 1029 37.1 
 
Table 2:  Post-implementation 
 

Pilot site 
No.of 

children 
<15 yrs tested 

Children<15 years 
with RDT p.f.+ 
(Parasitemia) 

 

Children <15 
yrs with Hb< 

10g/dl 
(Anaemia) 

Children<15 yrs   
RDT p.f.+ with fever 

during last 48 h 
( Malaria) 

  Total % Total % Total % 
Basoko 750 471 62.8% 198 26.4% 55 7.3% 
Kasuku 2 750 420 56% 272 36.2% 15 2% 
Kinkungwa 750 240 32% 57 7,6% 8 1% 
N’Kenye 00 - - - - - - 
TOTAl 2250 1131 50.2% 527 23.4% 78 3.5% 
Source: Merlin - Piloting Malaria Prevention activities to war affected populations in Maniema Province, Eastern 
DRC. 
 
"In the IRS sites, parasitemia prevalence rates in Basoko (Kindu HZ) decreased by 22% and is 
comparable to the decrease in the Kindu ITN site and significantly inferior to the decrease registered 
in Kalima ITN site." 32  
  
"Paradoxically, anaemia prevalence increased significantly from 12.3% prior to the interventions to 
23.4% post intervention. This can be attributed to the deterioration in the food security situation in 
Kindu and Kalima health zones during the last 8 months. Insecurity and increased population 
movement underlies this trend. A nutrition survey performed by ACF in February 2003 identified a 
global malnutrition rate of 18%, and 9% in the under 5 populations of Kindu and Kalima 
respectively." 33 
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Merlin concluded that in regions with unstable security context and frequent population 
displacement, the distributions of ITNs are a more reliable prevention method as they can be 
taken during the displacement. The ITNs provided protection not only from malaria but also 
from other insects, especially when they were forced from their homes and live in the forest. 
Loss rates were acceptable despite fears that valuable items such as ITNs would be looted or 
sold. Additional nets (10 – 15%) should be calculated in case of sudden population 
displacements.34  
 
MOZAMBIQUE : In February 2000, UNICEF, and the MoH distributed 200,000 ITNs in 
Mozambique to flood affected communities. A KAP survey was carried out 10 months after 
the intervention to determine the effectiveness of the participatory approach and the 
acceptance of the nets. 93.8% of the nets observed by the interviewers were in good 
condition. 95% of the received nets were used every night. The participatory approach to raise 
awareness within the community to have ITNs accepted as a method for malaria intervention, 
and to improve knowledge of at-risk groups was successful (mosquito net use has always 
been low in Mozambique). The study concluded that “ITNs can be used as an emergency 
malaria intervention, with high rates of net retention and usage observed even in populations 
without prior exposure to the technology”.35  A good quality education package needs to go 
hand in hand with the free ITN distribution.36 
 
BURUNDI : IMC distributed ITNs in Burundi in 2001/2002; follow up revealed that 80% of 
the households were correctly using the nets.37 Unfortunately not more information was 
available in the proceedings of the 2nd RBM US NGO Malaria meeting of January 2003. 
 
UGANDA : The Malaria Consortium in collaboration with the Uganda Program for Human 
and Holistic development  have implemented malaria control programs in two provinces 
(Kitgum and Gulu) that are in ongoing conflict. Up to date 16,229 ITNs have been distributed 
to pregnant women. Supervision reports suggest a retention rate of approximately 70%. A 
retention survey will be carried out this year to obtain more information. Due to insecurity the 
program had been limited, little stock was kept at the antenatal clinics to limit the 
vulnerability to attacks, resulting in a lack of stock and less pregnant women visiting the 
clinics.38 39  
 
LIBERIA : In Liberia the Mentor Initiative had planned to distribute ITNs, but due to the 
security situation, the nets were not distributed. Reasons were that the distribution of non-food 
items had caused security problems (attracting raids); no large-scale historical use of 
mosquito nets existed in Liberia; and a lack of education on the value of the nets. Instead IRS 
was carried out with the IRC, Merlin, Concern and CAAP.40  
   
Non complex emergency situations: 
 
GHANA : The American Red Cross distributed ITNs in conjunction with the 2002 mass 
measles vaccination in Ghana. Malaria is the largest contributor to U5 deaths in Africa, and 
measles the second cause. Integrating the two programs was seen as a logical step. Prior to the 
campaign volunteers provided social mobilization and IEC on the use and maintenance of the 
ITNs. One ITN was given for free to each family with a child under five years. ITN coverage 
increased from 5.8% to 78.9%.41  
 
ZAMBIA : Based on the Ghana experience a similar scaled-up ITN distribution was carried 
out with Zambia’s June 2003 measles vaccination campaign, jointly by the MoH, Red Cross 



 
Background paper - WHO consultation on Best practices and lessons learned from implementing malaria control  

in complex emergencies in Africa 2000 to 2004, 15 - 17 November 2004 - Geneva, SWITZERLAND 
 

 

9

and other organizations. 90,000 bed nets were distributed in the five selected measles 
campaign districts. Household ITN coverage increased from 28.9% to 85%. Six months after 
the campaign, 97.1% of the ITNs were observed in the households and 60% of the pregnant 
women and children under 5 were reported to have slept under the net the previous night. 
Barriers to bed net distribution included the difficulty of transferring funds to the field, 
insufficient time to plan with partners, and transportation difficulties between ports and 
distribution sites.42 
 
TANZANIA : In Tanzania the NGO Alliance Against Malaria learned that making ITNs 
available does not guarantee the use of them. People do not always associate the mosquito 
bites to malaria. In one community, people thought that the nets resembled burial shrouds, and 
did not want to sleep in a coffin. The insecticide caused mothers to worry for the potential 
effect on their babies (they had to use plastic gloves when treating the nets), or that the 
insecticide might contain a birth control agent. People who purchased the nets also had a 
tendency not to use them during the dry season, “unendurably stifling”, plus fewer mosquitoes 
so less need to protect against them. Nets have been sold both unsubsidized (sales have risen 
each year) as well as through price reduction programs with vouchers for pregnant women 
attending antenatal clinics.43  
 
Conclusion: The studies showed that during complex emergencies, distribution of ITNs is 
feasible and effective to reduce the malaria burden in an intense transmission environment. 
The distribution of nets needs to go hand in hand with clear health education messages, a 
community participatory program, and improved knowledge of at-risk groups. Any 
opportunity should be taken to combine immunization campaigns with distribution and/or re-
impregnation of nets. Additional nets (10-15%) should be calculated in case of sudden 
population displacement. 
 
Indoor Residual Spraying (IRS) 
 
SUDAN : A study on the impact of indoor residual spraying with malathion on malaria in 
refugee camps in Eastern Sudan was carried out in 1997 by the Institute of Hygiene and 
Tropical Medicine in Portugal, UNHCR Sudan, Liverpool School of Tropical Medicine, and 
others. A total of 23,452 refugees were in the intervention camps and 25,263 refugees in the 
control camps. The study concluded that “the mortality rates in the 3 months following 
spraying were significantly lower in sprayed camps although differences in clinical malaria 
incidence between sprayed and non-sprayed camps were not significant.”44 
 
EASTERN DRC : Merlin stated based on their study in Eastern DRC that "IRS has a 
dramatic, but only short-term impact. The use of Deltamethrine on local materials (mud 
walls/floors) should be revised with respect to effectiveness, availability and cost. From this 
experience, IRS is considered to have limited value as a long-term malaria control strategy."45 
 
LIBERIA : The IRC reported in their final report on the “Emergency Relief Proposal for 
Liberia to the Bill and Melinda Gates Foundation” that IRS should, due to its feasibility in 
emergency situations, be considered the first choice in most acute emergency settings and in 
insecure sites. It is quick to deliver (except when no pre-stocking exists, or when lead time for 
the supply is long), and high coverage is easy to obtain.46 47 The programs carried out by the 
IRC in Liberia showed that “early and clear community sensitization on IRS by the CHWs 
and community leaders resulted in high acceptance by the community of IRS as a vector 
control method in a complex emergency situation”. 48 The three-day training for the CHWs 
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proved to be sufficient to learn and utilize spraying techniques including safety procedures. 
Even in communities with few qualified health professionals, many malaria control programs 
can be carried out.49 
 
GUINEA : In Guinea, during the complex emergency (2002), Merlin used IRS as a vector 
control measure. Their experience was positive, the speed with which IRS could be 
implemented as a vector control strategy being an advantage.50  
 
BURUNDI : An evaluation carried out by MSF Belgium in Kuruzi, Burundi of the vector 
control programs (2000/2001) suggested that “in a context of a hot dry season followed by 
and intense rainy season, spraying is not effective if initiated after the beginning of the rainy 
season”.51 MSF reported that on average one person could spray 7.7 houses per day, thus IRS 
being a lengthy process.52  
 
Conclusion: IRS could be considered the first choice in most acute emergency settings and in 
insecure sites. It is quick to deliver and high coverage is easy to obtain.   
 
Other methods  
 
LIBERIA : In Liberia during heavy rainfall and poor drainage, water is left stagnant in many 
IDP camps posing a health threat in the malaria endemic area. The IRC, as part of malaria 
control (2003/2004), managed the removal of excess water by constructing channel drainage, 
creating separate washing areas and pouring gravel on the surfaces to improve hygiene.53 
 
2.2 Alternative strategies – operational experiences 
 
Most of the following studies have been carried out in Pakistan, among Afghan refugees. 
While some research has been conducted in Africa, more studies need to be carried out, and 
more implementing organizations need to report on their activities. 
 
ITPS (Insecticide-Treated Plastic Sheeting)  
 
PAKISTAN : Plastic sheeting (tarpaulins) has replaced canvas as shelter material for 
displaced populations in complex emergencies. The advantage of the sheeting being that it 
can be impregnated with pyrethroid during manufacture. Outdoor platform tests carried out in 
Pakistan in refugee camps in 2002 showed “that one minute exposure to factory impregnated 
tarpaulins would give 100% mortality even after outdoor weathering in a temperate climate 
for 12 weeks”. 54 However the tarpaulin shelters are a poor barrier to host seeking mosquitoes. 
If the majority of the refugees would use the insecticide-impregnated tarpaulins, they have the 
potential "to control malaria by killing high proportions of mosquitoes and so reducing the 
average life expectancy of vectors, rather than by directly protecting refugees from mosquito 
bites".55  
 
SIERRA LEONE : In several refugee camps in Sierra Leone, the Johns Hopkins University in 
collaboration with the Mentor Initiative are conducting phase III evaluation of ITPS 
distributed among refugees. The KAP survey carried out in July 2004 indicated that in 75.9% 
of the cases no mosquitoes were present in the plots after installation of the ITPS. 98.3% of 
the interviewed refugees prefer the plastic walls, and 89.9% stated that they would not take 
down the plastic sheeting if given the opportunity. Some skin irritation was mentioned during 
and shortly after the installation, but during the survey no skin irritation was reported.56 
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Results from Phase II indicate that the sheets have no effect on blood feeding, their use as a 
malaria prevention tool being generating high mortality rates within the indoor vector 
population after the blood meal has been acquired, thus reducing transmission of disease.57 
The large-scale use of the sheets is highly invaluable in the acute phase of an emergency, the 
effectiveness over time being less than one year. In the chronic or transitional phase of the 
emergency, the use is limited to the transitional period combined with effective case 
management. The researchers concluded that ITPS should not be a substitute for conventional 
malaria control tools.58  
 
Tents  
 
PAKISTAN : A study to the use of tents pre-treated with insecticide for malaria control in 
refugee camps was conducted at one of the field stations of HealthNet International in 
Pakistan. Tents were made of untreated canvas with deltamethrin-treated polyethylene threads 
interwoven through the canvas during manufacture. The study concluded that potential for 
these tents exists. “Because the epidemiological evidence for the effectiveness of pyrethroid-
treated tents for malaria control already exists, this technology could be readily adopted as an 
option for malaria control in refugee camps, provided the insecticidal effect is shown to be 
sufficiently persistent”.59 
 
Repellents 
 
PAKISTAN : A randomized trial conducted in an Afghan refugee camp on the use of 
repellent soap (Mosbar containing 20% DEET and 0.5% permethrin) vs. a placebo lotion as a 
personal protection against malaria showed that the repellent was popularly received with few 
side effects reported. Repellents could be used as a short-term intervention as a preventive 
measure in regions where vectors bite in the early evening or in situations such as epidemics 
or other crisis such as the establishment of new refugee camps. Health education needs to 
accompany the use of repellent.60 In regions where mosquito vectors bite during evening and 
night, repellents could have a useful supplementary role to ITNs.61 Repellents are less bulky 
than insecticide blankets or tarpaulins, and “stockpiles can be air freighted and distributed 
quickly”.62 
 
Insecticide Treated Materials 
 
Curtains (eave, door and windows) have shown to be effective when people sleep in larger 
community buildings or other settings where IRS and ITNs are less feasible.63 
 
 
3. Monitoring and Evaluation 
 
3.1 Measuring trends in the real burden 
 
MSF-B and Epicentre (based on reviewing reports from malaria epidemics since 1999) 
concluded that in areas prone to malaria epidemics, the risk should be evaluated and weekly 
surveillance should be in place prior to the start of the high-risk season. Teams and mobile 
clinics should be available with the necessary equipment. Standardization of investigations 
and surveillance is needed, as well as more research to the magnitude of these epidemics, the 
operational needs and the impact of the intervention.64  
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ETHIOPIA : A malaria assessment carried out by MSF-CH and Epicentre in Ethiopia showed 
that it “is difficult to evaluate the magnitude of an increase in the number of malaria cases due 
to poor use of the health structures and the large numbers of individuals treated outside the 
health structures in private clinics or during mass treatment campaigns”.65 
 
3.2 Minimal reporting requirements 
 
According to the IRC the demonstration of impact and following process is important, using 
indicators that are specific, e.g. "the % of first line anti-malarial drugs in store".66  When 
evaluating their programs, the IRC requires information on knowledge, attitudes and practices 
(KAP), drug efficacy, entomological studies, and efficacy of ITNs.67 See Annex V for an 
example of a KAP survey. 
 
EASTERN DRC : Merlin’s follow up survey in Eastern DRC on the ITN distribution focused 
on retention and utilization. The IRS survey examined the procedures acceptance by 
beneficiaries.68   See table 3 for an overview of the target population. The survey forms to 
monitor ITN use and IRS are in the annexes III and IV. 
 
Table 3: ITN use by target population  
 

Target population 
Total U5 
U 5 sleeping under net 
U5 sleeping under net with fever 
U5 – no ITN 
U5 – no ITN with fever 
Total pregnant women 
Pregnant women sleeping under net 

 
Source: Merlin - Piloting Malaria Prevention activities to war affected populations in Maniema Province, Eastern 
DRC. 
 
 
4. Vulnerable groups (e.g., pregnancy, infants, malnutrition, HIV/AIDS, people 

with important co-morbidity) 
 
BURUNDI : A study on “Access to health care in Burundi, results of three epidemiological 
surveys” published by MSF-B in April 2004 stated that as a consequence of the war that has 
affected Burundi the main cause of high mortality is infectious diseases, malaria being the 
first cause of mortality. The rates are higher when patients have to pay more for consultation 
(cost sharing at 50%), compared to a ‘flat fee system’. The mortality rates of children under 5 
are beyond the emergency threshold. In the groups investigated by MSF-B as part of the 
study, around 40% of the households had no children under 5, and an unusual small 
proportion of under fives (17%) were found. “These rates could be explained by the high 
mortality rates”.69 
 
EASTERN DRC : Rates of U5 mortality of over 10/1,000/month have been recorded for quite 
a number of years in eastern DRC, with fewer young children than older children as compared 
to 2000, indicating that the mortality experience has changed during the last years.70 In DR 
Congo, studies (MSF in DRC and IRC in eastern DRC) show that the principal cause for 
mortality is infectious diseases, mainly malaria. Violence has caused impoverishment of the 
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groups, and destroyed their survival coping mechanisms, rendering families more vulnerable 
to disease, as well as destroyed the health-care system.71 72 
 
ANGOLA : A survey on mortality among displaced former UNITA members and their 
families in Angola revealed that “malnutrition was the leading cause of death, followed by 
fever or malaria (24%). Most war victims and people who had disappeared were women and 
children”. 73 After the cease-fire, when people settled in camps, the crude mortality remained 
high. “Populations tend to have long recovery periods after complex emergencies, particularly 
after nutritional crises”.74 
 
The Mentor Initiative in Angola distributes ITNs to pregnant women as well as started the 
introduction of Intermittent Preventive Treatment with SP for pregnant women (SP given 
twice during pregnancy).75  
 
Table 4: Vulnerable groups per organization as identified in the reviewed literature 
 

Organization 
 

Vulnerable groups 
 

CORE group Under 5 
IRC Pregnant women 

Under 5 
Malaria Consortium/UPHOLD Pregnant women 

Under 5 
Mentor Initiative Pregnant women 

Under 5 
> 70 

Merlin Pregnant women 
Under 5 

MSF Pregnant women 
Under 5 

OXFAM Pregnant women 
Under 5 
New arrived groups in refugee 
camps 

 
 
Conclusion: Most organizations consider pregnant women and children under 5 as the risk 
groups. Unfortunately no information was found in the reviewed literature on the results of 
the interventions for pregnant women and on the treatment of the malnourished. 
 
 
5. Health systems issues 
 
5.1 Access and financial barriers 
 
RWANDA : A study conducted by the members of the Core Group (Concern Worldwide, 
IRC and World Relief) in two health districts in Rwanda in August 2004 concluded that 
children U5 were found to get appropriate treatment, but with an average of three days after 
the onset of the fever (WHO recommends within 24 hours). The distance to the health center 
as well as the cost of treatment being two of the main reasons mentioned for this delay. 
Caregivers tend to buy the drugs from local pill-sellers or pharmacies (closer and cheaper). 
The MoH’s National Malaria Control Program thus authorized the use of first line anti-
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malarials by CHWs. A final survey is planned for end 2005 to assess the changes in care-
seeking practices and awareness of mothers with febrile children U5.76 
 
MSF has introduced artemisinin based combination therapy in Africa as its universal 
treatment policy. One of the major barriers encountered was the high cost of transitioning 
from one mainline therapy to another (including the higher cost of artemisinin based 
combination therapy and the training to accompany the shift in national policy), and "the 
uncertainty about standardizing artemisinin as a combination therapy (due to limited 
quantities of the drug and limited quality control)".77   
 
NIGERIA : According to a study by MSF in Nigeria, for many patients the main problem 
with the introduction of ACT is the high price of the drugs, unaffordable for many countries 
in sub-Saharan Africa. However, efficient treatment will decrease the number of cases 
returning and the introduction of proper diagnostics will limit the number of patients to be 
treated.78 Unless drugs (ACT) are made affordable, there seems little chance that poor people 
buy anything other than chloroquine.79 
 
BURUNDI : According to the MSF study carried out in Burundi, the cost recovery scheme set 
up excludes almost one million people from health care. Mainly due to lack of money, 17.4% 
of the sick people do not have access to care. Other reasons were that people did not think 
they were seriously ill, lack of transport, security problems, no medicines available at the 
health center, waiting time too long, no personnel at the health center or owing money to the 
health center. The two other tariff systems (flat fee and cost sharing) exclusion rates are at 9.3 
and 6.9% of sick people. Patients take on a debt or sell a possession to be able to pay for 
health care. The health care expenses further exacerbate the absolute poverty in which almost 
all of the rural population lives. Additional interviews were held as part of the study, and lack 
of qualified personnel due to the insecurity and not being able to employ additional staff is 
one of the problems encountered at the health centers. The lack of qualified doctors, and the 
fact that they were often away for training or meetings did not improve the situation.80 
 
5.2 Capacity building 
 
For diagnosis 
 
With the introduction of new anti malarials it is important that health workers follow the 
guidelines. Past studies have shown that this is not always the case.  
 
KENYA : The results of a study carried out to the predictors of the quality of health worker 
treatment practices for uncomplicated malaria at government health facilities in Kenya, show 
that using several programmatic strategies (in-service malaria training, provision of guidelines 
and wall charts and more frequent supervision) combined can “redress the health workers 
deficiency in malaria treatment”. 81 Training by itself or the provision of a guideline, had no 
effect.82  
 
LIBERIA : In Liberia 16 MoH staff operating IRC-supported clinics received a 3-day training 
on management of uncomplicated and complicated malaria using ACT.83 
 
UGANDA : The Malaria Consortium and UPHOLD in Uganda have trained Community 
Owned Resource Persons (CORPs) in the Home Based Management of Fever. A total of 1103 
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CORPs have been trained, one per 150 households. To date they have treated 126,676 
children under 5 for fever.84 
 
Adherence 
 
A study carried out in a refugee camp in Zambia to the adherence of ACT showed that 
insufficient explanation by the dispenser was an important reason for non-adherence.85 
Dispensers are the last station in the drug supply chain, yet also the most neglected and most 
poorly trained health staff. Dispensers need to be trained during every technical visit 
(dispensing = drug + information).86 The assessment of patient compliance to Coartem® 
showed that the difference in non-compliance “indicates the need for continuous motivation 
and training of the health staff”.87 Specific and locally adapted strategies need to be 
implemented to ensure completion of treatments.88 (See annex VI for the questionnaire to 
assess patient compliance to artemether and lumefantrine.) 
 
Vector control 
 
CHWs were trained on IRS as a malaria prevention and control tool, followed by an IRS in 11 
IDP camps.  The trainings were organized and carried out by IRC and the Mentor Initiative. 
The three-day training for the CHWs proved to be sufficient to learn and utilize spraying 
techniques including safety procedures.89  
 
Laboratory staff 
 
For the malaria project in Lankien, South Sudan, carried out by MSF, laboratory assistants 
were trained for malaria laboratory procedures and principles, following a MSF-H prepared 
manual derived from various sources. First some theory lessons were given about malaria 
disease, parasites, laboratory practice and microscopy. This was followed by some days of 
practice with finger pricking and slide making. Further training was done on the job, with 
some theory sessions in the afternoon. The trainees needed approximately 2 months to get 
competent in malaria microscopy, up to the level of checking patients’ blood independently.90  
 
Conclusion: Capacity building of all staff involved with the implementation of ACT, ITNs, 
IRS and other tools is crucial for its success. Using several strategies such as in-service 
malaria training, provision of guidelines and wall charts and more frequent supervision 
combined, improves the quality of the services provided.  
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