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Poverty-related diseases are currently the leading cause 
of morbidity and mortality in developing countries.1 The 
primary culprits are tuberculosis, HIV/AIDS, acute respiratory 
infections, water-borne diseases and sexually transmitted 
diseases.2 

Malaria is a prevalent yet easily preventable cause of 
morbidity especially in vulnerable groups, mostly children 
and pregnant women.3 Interventions have been developed at 
national, regional and global level in order to reduce further 
preventable carnage from malaria.

The Abuja Declaration,4 pronounced in 2000, called on all 
African member states to commit themselves to drastically 
reduce the malaria disease burden by the year 2010.  The 
targets of this declaration were reduction of the malaria burden 
by at least 60% and overall mortality by 50%, with at least 60% 
of persons suffering from malaria having access to prompt 
treatment with antimalarial drugs and at least 60% of those at 
risk from malaria, particularly children under 5 and pregnant 
women, benefiting from a suitable combination of personal and 
community protective measures such as insecticide-treated nets 
(ITNs), and at least 60% of pregnant women at risk of malaria 
having access to intermittent.

The roll-back malaria initiative is a global strategy to reduce 
the burden of malaria through provision of resources and 
monitoring of progress on the targets.5 The global interventions 
are expected to facilitate achievement of the health-related 
millennium development goals especially in vulnerable groups, 
viz. children and pregnant women.

In Eritrea, the Ministry of Health introduced the Mendefera 
Declaration6 which aimed to achieve significant reductions in 
malaria morbidity and mortality. The specific targets of this 
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Background. High morbidity and mortality from malaria in 
Africa prompted the Abuja Declaration by African Heads of 
State in 2000. The goal set in the declaration for 2010 was to 
reduce malaria mortality by 50%. Countries were therefore 
expected to ensure that 60% of people suffering from malaria 
had access to treatment, that 60% of those at risk received 
intermittent prophylaxis, and that 60% of people in high-risk 
groups were using insecticide-treated nets (ITNs) by 2005.  In 
1999 Eritrea introduced malaria policies, strategies and multi-
level interventions targeting households, communities and 
health facilities.

Objectives. To assess Eritrea’s progress towards meeting the 
Abuja Declaration goal, targets and key determinants. 

Methods. A retrospective study was undertaken using data 
from the Health Management Information System (HMIS) and 
reports of annual reviews. Correlation and regression analysis 
were used to assess associations between selected variables. 

Results. The incidence rate for malaria decreased from 

6 000/100 000 in 1998 to 1 100/100 000 in 2003, representing  
> 80% decline in morbidity. The cumulative number of ITNs 
distributed increased from 50 000 in 1998 to 685 000 in 2003. 
The ITN impregnation rate increased from 15% to > 70% 
during the same period.  Indoor residual spraying increased 
from 7 444 kg to 41 157 kg of insecticide in 2004 resulting in 
the protected population increasing from 117 017 to 244 315 
respectively. The number of health workers recruited and 
trained rose from 936 to 4 118. There was a strong correlation 
between the malaria incidence rate, distribution of ITNs (R2 
= 0.76) and the total number of health workers trained (R2 = 
0.72). The association was consistent in regression analysis (β 
= -0.05, p = 0.03 for ITNs, and β = -0.249, p = 0.05 for trained 
health workers).

Conclusion. Within 5 years Eritrea met the Abuja Declaration 
objectives through multiple vector-control methods, case 
management and surveillance.
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declaration were to reduce morbidity and mortality by more 
than 80% and to increase ITN distribution to more than 70%. 
These targets were more stringent than those of the Abuja 
targets. 

The Eritrea National Malaria Control Programme (NMCP), 
1999 - 2003, employed a combination of control methods, 
namely promotion of the use of vector control through 
ecological management, ITNs and their re-impregnation, 
indoor residual spraying (IRS) using malathion or dichloro- 
diphenyl-trichloro-ethane (DDT), and early diagnosis and 
effective case management. Community involvement in 
vector control and case management was integral to the 
programme. Community health agents (CHAs) were recruited 
and trained in malaria diagnosis and treatment, while health 
workers were retrained, especially on new drug regimens. 
Finally, the programme monitored drug resistance and 
resistance to insecticide used for net re-impregnation and IRS.  
Annual programme reviews were conducted throughout the 
programme period.

The NMCP has been implementing the control activities for 
the past 5 years and the deadline for the target achievement 
has passed. 

The main objective of this study was to assess the status 
of the control interventions and the impact they have had 
on malaria morbidity and mortality in Eritrea as verifiable 
indicators.

Methods

Study population
Eritrea is located at the horn of Africa with an estimated 
population of 4.1 million inhabitants. The country is divided 
into 6 regions, also called zoba. Geographically, the country 
is made up of three geophysical zones, the central highlands, 
western lowlands and eastern lowlands. The lowlands are 
malaria-endemic while the highlands experience seasonal 
cases.

Sources of data and data validation
This study was based on five main data sources.

1. The Health Management Information System (HMIS) was 
the principal data source for this study. The Department of 
Research and Human Resource Development of the Ministry 
of Health routinely generates this dataset. The system is 
managed countrywide by health workers including nurses 
who have undergone special training on data management, 
incorporating record keeping, disease encoding and compiling 
of health statistics. The locally generated data are relayed to the 
regional centre or zoba and subsequently forwarded in diskette 
format to the Department for final compilation on a monthly 
basis. The programme has ensured a high level of reporting 
compliance. The study validated the HMIS data through 

comparison with data from two other independent sources – 
data collected monthly by the NMCP itself and data generated 
by the integrated disease surveillance and response (IDSR) 
unit. Lastly, national facility and community survey data for 
2001 and 2004 are in agreement with the HMIS data.  

One limitation of the data is that it does not reflect the 
gender or the specific ages of the patients but only subdivides 
them into two categories, viz. children under 5 years and those 
above 5 years of age.

2. IDSR data from the national surveillance network 
regularly provides information on the national/regional 
disease pattern and trends. Those data have been used 
primarily to validate the HMIS data.  

3. Anti-malarial drug resistance sentinel surveillance data 
collected from 12 selected sites for monitoring antimalaria drug 
resistance. 

4. Annual reviews and annual reports for the entire study 
period. 

5. Data collected routinely by the NMCP, results of midterm 
evaluation and the 2001 and 2004 surveys. 

Data analysis

Data were analysed at two levels of descriptive statistics 
and by testing associations using Spearman’s correlation 
coefficients and linear regressions.  

Results 

The malaria-endemic areas were low-lying geographical areas 
located in Gash Barka. Anseba, Debub, and Northern Red Sea 
(NRS) were in the stable malaria zone, whereas Southern Red 
Sea (SRS) in the eastern lowland ecological zone and Maekel 
in the highlands were considered to be unstable malaria areas 
(Fig. 1).

Fig. 1. Malaria endemicity in Eritrea (HMIS data).
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The incidence rate decreased from 6 000/100 000 to 
1 100/100 000 and from 5 500/1 00 000 to 1 050/100 000 
in children under 5 years of age and persons 5 years and 
above respectively during the study period, reflecting > 80% 
reduction in morbidity (Fig. 2). 

Case fatality rates (CFRs) were generally higher in children 
under 5 years than in older persons. This trend was maintained 
throughout the study period (Fig. 3).

CFRs decreased in older persons by about 30% from 1998 
to 2001, then increased in 2001 before returning to the 2000 
level in 2003. In children under 5 the CFR decreased after 1998 
followed by an increase in 2002 and a return to 2001 levels in 
2003.

There was a gradual cumulative increase in ITN distribution, 
on average more than 70% in the malaria areas (Fig. 4). By 2003 
ITN coverage had reached high levels – 85% of households 
in Anseba, 70% in Gash Barka and 55.6% in Debub reported 
owning at least one ITN. Few households reported use of the 
nets year round but more than 90% used nets during the rainy 
seasons when mosquitoes abound. The net re-impregnation 
rate was reported to be quite high, viz. 93% in Anseba, 66.4% in 
Debub and 76.4% in Gash Barka. 

There was a threefold increase in re-impregnation of the nets 
during the study period (Fig. 4).

From 2000 the proportion of malaria cases treated by CHAs 
increased by 25% and exceeded 55% of the total malaria case 
load (Table I).

The cumulative number of recruited and trained CHAs 
increased throughout the study period from 936 to 4 814.  
The number of health workers retrained on malaria case 
management increased from 443 to 1 606 during the same 
period. During the study period the first-line treatment 
for malaria was changed to chloroquine and sulfadoxine/
pyrimethamine following increased drug resistance to 
chloroquine alone. The proportion of patients managed by 
CHAs increased from 20% to 80% by the end of the study 
period.  

Indoor residual spraying (IRS) and ecological management 
activities intensified during the period 2000 - 2004. The com-
munity, assisted by health professionals, carried out IRS and 
elimination and treatment of breeding sites. The number of 
houses sprayed with insecticide increased from 39 838 to  
84 421. The extent of IRS using DDT and malathion respec-  
tively increased from 4 045 kg and 2 399 kg in 1999 to 10 769 
and 30 388 kg in 2003.  The estimated number of persons pro-
tected though IRS more than doubled during the study period 
from 117 017 to 244 315. The number of breeding sites eliminat-
ed and treated with temephos increased from 15 988 to 21 390 
and from 11 691 to 23 082 respectively during the study period.

There was a steady increase in the number of patients treated 
by CHAs from the year 2000. There were no records for the 
period before 2000. 

In order to assess the possible contribution of each 
intervention to the observed decline in morbidity and mortality 
from malaria, correlation coefficient and linear regression were 
performed using the number of ITNs distributed, ITNs re-
impregnated and number of health personnel trained (Table II).
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Fig. 2. Malaria incidence rates by age group (HMIS data).
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Ownership of ITNs and training of health workers 
significantly reduced the malaria incidence rate (R2 = 0.76 and 
0.72 respectively). The association was consistent in regression 
analysis (β = -0.05, p = 0.03 for ITNs, and β = -0.249, p = 0.05 
for trained health workers). The re-impregnation rate was not 
strongly correlated with the malaria incidence rate (R2< 0.50).  
The joint effect of the three variables was strongly correlated to 
the decline in malaria incidence rate (R2 = 0.95).  The joint effect 
was also replicated in a model containing ITNs distributed, 
ITNs re-impregnated and number of health workers trained.  

Discussion

This was a retrospective study based on analysis and 
interpretation of HMIS data and annual reports from the 
NMCP of Eritrea focusing on malaria morbidity and mortality 
and progress made towards attainment of the Abuja targets. 
With regard to reduction in morbidity and mortality, ITN 
distribution coverage, IRS use and access to treatment, Eritrea 
has achieved and in some instances exceeded the Abuja targets. 

The key finding from this study is the drastic reduction in 
malaria incidence rate across all age groups. The measurable 
attributes of the malaria control success story in Eritrea are 
the guiding political declarations, free distribution of ITNs, 
recruitment and training of CHAs and other health workers 
and community participation in multiple vector reduction 
interventions. 

Although there was a consistent decline in malaria incidence 
rates, CFRs, which are a proxy of case management quality, 
fluctuated during the same period. It is not clear why the 
CFR was higher in children under 5 years of age than in older 
persons throughout the study period. It is probable that health-
seeking behaviour and malnutrition among the children could 
have contributed to higher CFRs in this age group, but this 
conjecture cannot be substantiated by available data. One can 
speculate that the observed gradual decline in CFRs from 1998 
to 2000 in both age groups was a reflection of better malaria 
case management. The CFR increased from 2001 to 2002, more 
so in children under 5 than in older persons. There are two 
plausible explanations for this observation. Firstly there was 
disruption of health care service provision in Eritrea following 
military conflict during that period,7 and secondly chloroquine 
resistance had increased to an extent that first-line treatment 
was changed from chloroquine alone to chloroquine plus 
sulfadoxine/pyrimethamine.8   

Effective case management, ITN use and IRS had the 
greatest impact in reducing malaria incidence and case 
fatality in Eritrea. Studies from Kenya9 and South Africa10 
have demonstrated the efficacy of consistent use of effectively 
treated ITNs. Although contentious, use of DDT has been 
shown to be consistently effective in the control of malaria 
vectors. In the study, the free distribution of ITNs resulted 
in almost geometric rise in ITN coverage in the community, 
with a corresponding fall in malaria morbidity and a strong 
correlation between these two variables. This provides indirect 
evidence of the impact of ITN use on malaria transmission. 
The effect of IRS was not statistically significant, probably as a 
result of the relatively low coverage rates realised during the 
study period.   

The increasing contribution of CHAs in the case 
management of malaria could have contributed to the 
improvement in access to effective antimalarial drugs and 
early treatment. The effect of this was reduced case fatality and 
caseload at the health facilities. This has been shown to be true 
in other settings.11 The quality of case management by CHAs 
remains unclear as the country has not introduced the use of 
rapid test kits in the community.12   

In this study there were inadequate data to evaluate the 
contribution of each of the different ecological interventions 
on malaria incidence in the country. Such a study would 
involve direct determination of density of the vectors in the 
high-transmission zobas. Previous studies13 in the country 
have shown seasonal variability and biting habits of the 
predominant vector, Anopheles arabiensis.13 

The major limitations of this study are inherent in the nature 
of the HMIS. The information is biased towards people who 
seek health care at health facilities, yet a substantial proportion 
of patients still use traditional or alternative medicine options. 

Table II. Correlation and regression analysis of incidence 
rates and interventions

  Univariate linear regression

Variable   Coefficient p-value

ITNs distributed  -0.005  0.03*
Health workers trained -0.249  0.048*
Number of ITNs retreated -0.005  0.14

  Multivariate linear regression

Variable   Coefficient p-value

ITNs distributed  -0.024  0.023*
Number of ITNs retreated  0.009  0.021*
Health workers trained   0.59  0.10

ITNs = insecticide-treated nets.

Table I. Number and proportion of patients treated by 
health facility and CHA (data from the 2004 NMCP report)

 Health facility              CHA

Year (N)    %  (N)   % Total (N)
2000 118 800 49.73 120 084 50.27 238 884
2001 125 746 48.63 132 807 51.37 258 553
2002 74 861 44.43 93 611 55.57 168 472
2003 65 518 44.25 82 545 55.75 148 063

CHA = community health agent.

January 2007, Vol. 97, No. 1  SAMJ

Pg 46-50.indd   49 12/19/06   8:24:17 AM



January 2007, Vol. 97, No. 1  SAMJ

ORIGINAL ARTICLES

50

The timeliness and completeness of the information is variable. 
There is no community-based information component in 
the HMIS, although the majority of malaria cases are now 
managed in the community. In spite of these limitations, HMIS 
data completed from annual NMCP reviews and other periodic 
reviews provides quality information that can be used to guide 
policy development in resource-poor countries.  

In summary, therefore, the Abuja Declaration targets 
were met on schedule because the government had set even 
higher targets for itself, a reflection of very strong political 
commitment. Extensive community and personal prevention 
measures were introduced, starting with the donation of 
ITNs. These measures initially targeted pregnant women and 
children and were sustained through community awareness. 
Prompt case management by competent staff using revised 
treatment guidelines reduced mortality. Both morbidity and 
mortality have declined to a point where malaria is no longer a 
major infectious disease in this small African country.

The authors are indebted to the Ministry of Health in Eritrea 
for allowing the analysis, interpretation and publication 
of the information. The WHO Eritrea Office facilitated the 
development of the manuscript through provision of technical 
support at Orotta School of Medicine. 

References

  1. Murray CJL, Lopez AD. Global Health Statistics. Global Burden of Disease and Injury Series. 
Boston, Mass.: Harvard School of Public Health, 1996.

  2. Mufunda J, Nyarango P, Kosia A, et al. Continuing communicable disease burden in Eritrea. 
S Afr Med J 2006; 96: 221-224. 

  3. Manga L, Bagayoko M, Ameneshewa B, et al. Mass mosquito net impregnation campaigns: 
An effective way to increase re-impregnation rates. Communicable Diseases Bulletin for the 
African Region 2004; 1: 1-3.

  4. African Summit on Roll Back Malaria. The Abuja Declaration on Roll Back Malaria in Africa 
by the African Heads of State and Government. 25 April 2000. www.pubmedcentral (last 
accessed 6 August 2006).

  5. Remme JH, Binka F, Nabarro D. Toward a framework and indicators for monitoring Roll 
Back Malaria. Am J Trop Med Hyg 2001; 64: Suppl 1-2, 76-84.

  6. Ministry of Health, Government of Eritrea. Mendefera Declaration on Malaria Control in Eritrea 
1999. Asmara, Eritrea: Ministry of Health.

  7. White P. War and food security in Eritrea and Ethiopia, 1998 - 2000. Disasters 2005; 29: s92-
113.

  8. Ministry of Health, Government of Eritrea. National Malaria Control Programme 2002. Asmara, 
Eritrea: Ministry of Health.

  9. William AH, Penelope A, Feiko O, Ter Kuile FO, Dainne J. The efficacy of permethrin treated 
bed nets on child mortality and morbidity in Western Kenya. Am J Trop Med Hyg 2003; 68: 
121-127.

10. Tren R. The economic costs of Malaria in South Africa; malaria control and the DDT issue. 
www.malaria.org/tren.html. (last accessed 15 August 2006).

11. Macauley C. Aggressive active case detection: a malaria control strategy based on the 
Brazilian model. Soc Sci Med 2005; 60: 563-573.

12. Singh N, Saxena A. Usefulness of rapid on-site Plasmodium falciparum diagnosis in forest 
migrants and among the indigenous population at the site of their occupational activities in 
central India. Am J Trop Med Hyg 2005; 72: 26-29.

13. Shililu J, Ghebremeskel T, Mengistu S, et al. High seasonal variation in entomological 
inoculation rates in Eritrea, a semi-arid region of unsustainable malaria in Africa. Am J Trop 
Med Hyg 2003; 69: 607-613.

Accepted 2 October 2006.

Pg 46-50.indd   50 12/19/06   8:24:18 AM


