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Malaria in Addis Ababa and its environs
assessment of magnitude and distribution
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Abstract
Background: Mdaria is one of the mgor public hedth problems in Ethiopia Frequent epidemics
and its appearance in highland areas previoudy known to be beyond mdaria transmisson upper
limit are becoming common in the country.
Objectives: The objective of the sudy was to review and document the dStuation of mdaria in
AddisAbaba.
Methods: Records on cases of mdaria seen at outpatient departments of 20 hedth centers in the
gx adminidrative zones of Addis Ababa were reviewed. An epidemic report compiled reatively
recently was aswell used as asource of additiond information.
Results: Rise in the number of maaria cases treated at outpatient departments in Addis Ababa was
noted from 1996 on wards. In one of the adminidrative Zones of Addis Ababa, Akeki and its
surroundings, an outbresk of maaria was reported during 1998/9. More than three times increment
of primary clinical cases of maariawas recorded during the peak of this epidemic.
Concluson: It is bdieved that mdaria is one of the causes of morbidity congesting hedth services
in Addis Ababa City Adminidration. The epidemic a the peripherd pat of the City, Akeki and its
environs in 1998/9 is beieved to be associaed with the climate change during this period.
[Ethiop.J.Health Dev. 2002;16(2):147-155]

Introduction
In gsoite of intengve control  activities

interex of the country to undeteke
devdopment and agriculturd projects in fertile

undertaken in the past four decades, mdaria
remans to be one of the mgor public hedth
problems in Ethiopia It has been a cause of
morbidity and mortdity a wdl a low
productivity in the country dnce ealy days
(1). Previoudy, the disease was known to
occur below devation of 2000m, except during
epidemics (234). An etimaed 6 million
clinicd cases occur annudly (5). It is ds
conddered to have influenced population
dynamics and productivity in the country. The
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lowland areas dong big rivers was repeatedly
discouraged due to madaria (6,7,8). It is
believed that high dtitude areas are sdubrious
from the time of Europeen sdtlers in most
pats of African countries For ingtance, in
Ethiopia as a result of fer of mdaia in fetile
lowland areas, overcrowding and ecologica
degradation resulted at high dtitude areas (7).
Moreover, the development projects, and
rettlement and  villegization policy of the
previous regime to overcome the ecologica
upheaval and famine moved more than haf-of-
a million of nonrimmune highlanders to fetile
lowland aress in the mid-1980s. Unfortunady,
this resulted in an abrupt rise of mdaia and
change in its epidemiology in the country. The
case of Arba Minch and Pawie, south and west
lowlands of Ethiopia, is worth mentioning (8).
Smilaly, in the 1990s, compounded with the
advance of the civil war, ecologicad changes,
appearance and widespread resistance of the
maaria vectors to insecticides and parasites to
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ant-mdarid drugs resulted in  outbresks of
madaria in the country. The decentrdization of
the veticd Mdaia Control Program and its
integration  with  genera  hedth  services
without prior preparation as well is bdieved to
be a contributor in the deterioration of the
control activities and appearance of outbresk
(9). In addition, recent reports have shown that
globd waming is becoming one of the mgor
causes for encroachment and occurrence of
maaria epidemics in high dtitude aess of
Africa, induding Ethiopia (10,11,12). As some
fifty percent of the high land mass in Africa is
reckoned to be in Ethiopia (13), the country is
consdered to be prone to highland fringe
maaria. Evidences have dso shown the rise of
maaria cases in highland areas of the country
from the early 1990s (11).

There were early <udies that recorded the
occurrence of suspected locally contracted
malaria cases at Addis Ababa around aress
with dtitude of 2470m, Flwuha hot soring,
(14, 15, 16). Moreover, the latter authors have
identified femde An. gambiae near the
Ralway Sation in the lower pat of the City
near Filwuha It was suggested then that this
vector species may extend its upward range
and reach suitable breeding places in the warm
grings of the Filwuha area of Addis Ababa
from Akaki Vdley as a potentid dte to
support the vector species, An. gambiae (15).
They have dso indicated the breeding of An.
gambiae during the cessation of the rany
season, from mid-September to early
November, in the bed of the Kebena River. In
addition, the occurrence of numerous mdaria
cases in Akaki, and the villages around the
atificid lakes (locdly known as Aba Samud)
and the vicinity was confirmed (16). On the
other hand, the latter Stes were known to have
been serioudy dricken with the devadtating
maaia epidemics of 1958 (3). In this regard,
Akeki Town was believed to have been
rescued from that epidemic as a result of the
intensve indoor reddud <spray usng DDT
gnce it was one of the aress included in the
then maaria control pilot projects.
Nevertheless, maaria outbresk was reported in
Akaki Town and its adjacent locdities in
1988/9 (Aklilu Syoum persona

communication, 1998). Madaria vector control
activities and treatment of cases in  Akaki
Town were earlier caried out by the Debre-
Zeit Mdaria Sector, under the Oromia Hedth
Bureau. With changes in the adminigraive
boundaries of Addis Ababa, recently, i. e,
extenson to Akaki Town and to some of the
surrounding rural  aress, the control activities
by the latter region were discontinued.

In generd, recently, multitudes of
development and condruction projects are
underway in Addis Ababa, progressng to rurd
maaria endemic adjacent areas. Consequently,
these human activities could creste suitable
breeding Stes for, An. arabiends, the principd
vector of maariain the country.

Thus more informaion is required on the
epidemiology of highland mdaia such as
Addis Ababa and its surroundings. Therefore,
the purpose of this paper is to assess the datus
of mdaria infaround Addis Ababa, describe
the causes of maaria outbresks and control
measures conducted during 1998/9. The
improvement of madaia survellance and
implementation of ealy waning sysem a
different levelsis aso discussed.

Methods

Addis Ababa is located on the Shewan Plateau,
which is a physographic region in the center
of Ethiopia The pat of the Shewan Patesu
where Addis Ababa is located ranges in height
from a&bout 2333m a Addis Ababa Bole
Airport, the southen pat of the city, to
goproximatdy  2979m on Entoto  Mountans,
which form the northern boundary of the City.
To the west of the City, Mt. Wachacha rises
agoproximatdly to a height of 3353m, to the
South are found a number of hills of smaler
heights than Wachacha, and to the Southeast
Mt. Y erer risesto the height of Entoto.

Monthly morbidity data on totd cases and
malaria cases trested a outpatient departments
in hedth fadlittes in Addis Abdba was
obtaned from the City Adminidration Hedth
Bureau. The hedth faciliies comprised of 20
hedth centers in the Sx adminidrative zones
of the City. Mdaria cases were diagnosed
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gther with microscopy or  on  dinicd
impresson. An effort was made to see the
relative importance of mdaia and dal new
cases. For the purpose of this paper, new cases
ae illnesses of dl types excluding repesated
cases. Quarterly proportion of maaria cases
was determined relative to al new cases in the
recent five years. To compare red changes in
malaria cases and dl new cases a different
periods of the epidemics, the ratio of cases was
computed usng the method applied in Kenya
(7).

Results

A totd of 28,906 maaria cases were treated at
different hedth fadlities in Addis Ababa City
from 1993 to 1999 (Table 1). An increment of
malaria cases was observed from 1996 on
wards. Of those years, annua rises of maaria
cases become more prominent from 1996
onwards. It pesked in 1998followed by a
dight decline in 1999. All age groups were
affected with relativdly more cases in the age
groups 15 years and &bove. Moreover, a
Szesble number of infants and children aged
between 1 and 4 years were adso treated for
mdaria

Table 1. Age distribution of malaria cases treated at different health facilities in Addis Ababa City

between 1993 and 1999

Age group
Year <1 lto4 5t014 15+ Total (%)
1993 1 2 44 72 119 (0.41)
1994 0 2 17 78 97 (0.34)
1995 1 1 31 147 180 (0.62)
1996 7 112 418 4858 5395 (18.66)
1997 38 243 821 6330 7432 (25.71)
1998 58 220 1116 8266 9660 (33.42)
1999 79 155 1338 4451 6023 (20.84)
Total (%) 184 (0.63) 735 (2.54) 3785(13.1) 24202 (83.73) 28906 (100)

Source: Department of planning and programming service, Addis Ababa City Adm. Health Bureau

Of the totd maaria cases, 23,323 (80.7%)
were microcopicdly  confirmed  (Table  2).
More than 62% of the cases were due to P.
vivax, followed by P. falciparum (32.5%) and
rarely P. malariae (5.2%). Plasmodium vivax
has increased by more than two folds both in
1997 and 1998; while, about four folds in 1999
compared to P. fal ciparum.

A tota of 6,257 mdaria cases were diagnosed
from 1996 to 2000 a Akaki Hedth Center

done (Table 3). These cases were from Akaki,
a suburb and pat of Addis Ababa and its
aurroundings. Of these cases, the mgority
gopeared in the years 1997 and 1998 with
gradud decline. The magority of the cases
appear to be in the age groups 15 years and
above, more than three-fourths followed by
more than one-fifth of them in the 5 to 14
years and the rest being in beow five years,
including children and infants.

Table 2: Microscopically confirmed malaria cases in Health Centers in Addis Ababa City from 1993 to 1999

Speciesdistribution
Yex P. vivax P. falciparum P.malariae Totd (%)

1993 2 1 4 7(0.03)
1994 2 2 0 4(0.02)
1995 1 2 0 3(0.01)
1996 2258 2462 189 4909 (21.04)
1997 4326 1832 469 6627 (28.4)
1998 4973 2411 520 7904 (33.9)
1999 2966 859 44 3869 (16.6)
Tota (%) 14528 (62.3) 7569 (32.5) 1226(5.2) 23323(100.0)

Source: Dept. of plannin g and programming service, Addis Ababa, City Adm. Health Bureau
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Table 3: Age distribution of malaria cases treated at Akaki Health center between 1996 and 2000

Age groups

Year <1 104 5to 14 15+ Total (%)
1996* 0 0 117 419 536 (8.7)
1997 4 8 354 1090 1456 (23.6)
1998 2 5 604 2117 2728 (44.3)
1999 3 12 156 454 625 (10.5)
2000* 3 50 181 578 812 (13.2)
Total (%) 12 (0.2) 75 (1.21) 1412 (22.93) 4658 (75.7) 6157 (100.0)

* Data not obtained from January to March 1996 and December 2000

* Source: Zone 6 Health Department, Addis Ababa

Of the totd 6,157 clinicdl mdaria cases seen at
Akaki Hedth Center, 3,046 (48.7%) were
microscopicaly  confirmed  (Table  4).  About
72% of the cases were due to P. wvivax,
foloved by P. falciparum (16%) and P.
malariae  (12%). Plasmodium vivax has
increased by four folds in 1997 and eght folds
in 1998 compared to P. falciparum. This
speciesreached its peak during 1998.

Plasmodium falciparum has shown abrupt
reduction in 1999 and 2000, P. malariae beng
totaly absent in these years. Plasmodium

ovale was not diagnosed in hedth service units
of the aea NoO mixed infection was a0

reported.

The fiveeyear trend in the Out Patient
Department a Akaki Hedth Center for dl new
cases and malaria cases is shown in Table 5.
Quarterly comparison of proportion of maaria
cases in relation to al new cases shows its rise
in both the 3° quarter of 1997 and 4" quarter
of 1998. The highest proportion of mdaria
cases were seen in the 4" quarters o both 1997
and 1998.

Table 4: Microscopieally confirmed malaria cases at Akaki Health Center between 1996 and 2000, Akaki

Town

Species
Year P. vivax P. falciparum P. malariae Total (%)
1996 203 98 2 303 (10)
1997 426 112 165 703 (23)
1998 1072 132 193 1397 (45.9)
1999 247 69 0 316 (10.4)
2000 237 90 0 327 (10.7)
Total (%) 2185 (72) 501 (16) 360 (12) 3046 (100.0)
Source: Zone 6 Health Department, Addis Ababa
The trend in out patient maarial cases seen a& Akaki River Vdley, extending to pats of

Akaki Hedth Center before and after the
epidemic is shown beow (Table 6). Patients
with primary dinicd diagnoss of mdaia
increased by three times a the pesk of the
epidemic. Other illnesses remained the same
before and during the epidemic as shown by
the before-after ratiosin Table 6.

Nine uban Kebdes five in  Akaki
(01,020406 and 07), and four in Kditi
(030809 ad 100 ad one Fames

Association (Sdlo Gorad) were  affected  with
the epidemic of 1998/9. The then epidemic
appears to involve a larger area in the outskirt
of Addis Ababa induding locdities in the

Kditi. As for ingance the dtes implicaed for
contributing cases in Kditi comprise of what is
commonly known “Medeya (shdter of
dislaced people from FEritrea in the mid
1990s), Saris Abo and Hana Mariam. Cases
were as well reckoned to be originating from
other peripherd dtes of Addis Ababa, namely,
BoleBulbula

Integrated epidemic control mesasures such as
mess treatment of febrile cases and vector
control were conducted. In addition, hedth
education was given to the inhabitants The
activities conducted during the pesk of this
epidemic, October through November 1998,
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Table 5: Five years trend in out patient consultations of all new cases and m alariacases at Akaki Health

center, 1996 to 2000.

Quarte[s
Year Cases 13t (Jan-Mar) 2" (Apr-Jun) 3" (Jul-Sep) 4™ (Oct-Dec) Total

1996 a 0 2775 3637 3913 10325
b(%) 0 47 (1.7) 53 (1.5) 402(10.3) 502(4.9)
c 0 17 14 201

1997 a 3753 3869 3775 5241 16638
b(%) 102 (2.7) 67 (1.7) 253 (6.7) 1059 (20.2) 1481(9)
c 34 22 84 353

1998 a 5238 5228 5339 4153 19958
b(%) 591 (11.3) 600(11.5) 734 (13.7) 824 (19.8) 2749(13.8)
c 197 200 245 275

1999 a 3089 2610 2792 3091 11582
b(%) 299 (9.7) 134 (5.1) 134 (4.8) 149(4.8) 716(6.2)
c 100 45 45 50

2000 a 2881 3227 3459 4758 14325
b(%) 172(6) 102 (3.2) 282 (8.2) 356(7.5) 912(6.4)
c 57 34 94 119

Source: Department of Planning and Programming Service, Addis Ababa City Adm. Health Bureau
(a=all new cases, b(%)=malaria cases, c=monthly average malaria cases)

Table 6: Monthly average outpatient
consultations before, during and after epidemic
at Akaki Health Center

Period of epidemic

Patients Before During After
Malaria cases 47 440 310
Ratio 3.1 9.4 6.6
All new cases 1266 2068 1587
Ratio 1.7 1.6 1.3

ae presented in Table 7 below. The vector
control measures conducted were indoor
resdud sprays and larviciding usng DDT and
Temophos, respectivedly. Temophos is an
organo-phosphorus  compaund,  highly  active
agang mosquito larvee and other aguatic
insects, while its  toxidty to fish, birds
mammas and humans is very low. House
gray was done in 8 locdities with 7,000 unit
sructures with 1,332.3 Kg of DDT to protect
15244 inhabitants. Similaly, totd aess of
3040m? mosquito breeding sites located in 7
locdities were goayed with 776 ml  of
Temophos.

Mass drug adminigration was an emergency
control  method implemented to contan the
epidemic. ' To accomplish dl the above
mentioned  activities it coasted the Zone 6
Hedth Depatment a totd of 12,830 ETB (1
USD@56 ETB). Community leaders and
eders from Akeki Town mentioned that the

area was known to be free of maaria in the
past, dthough, a serious mdaria epidemic has
occurred in 1998/9 and killed many people in
localized aress, “Megda Sefer”, areas south of
the Ralway Line. In spite of the reported
epidemic, mortdity daia during the epidemic
was not avdldble from hedth inditutions in
thearea

Table 7: Epidemic control measures undertaken
during October/November 1998 in Akaki Town
and its surroundings

Indoor residual spray
Unit structures 7000

Total localities sprayed 8

Population protected 15244

DDT (75%) used (kg) 1332.3
Larviciding

Total localities sprayed 7

Areas covered (n?) 31040
Temophos used (ml) 776

Source: Zone 6 Health Department Epidemic

Report, Addis Ababa

Discussions

A consderable number of maaria cases were
decribed in Addis Ababa in the defined
period. Thus, mdaia is one of the mgor
causes of morbidity, congesting hedth
sarvices. The increase in malaria prevaence in
the mid and late 1990s is in agreement with the

ovedl patern of the dissase in the country
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(Unpublished annud report of Mdaria Control
Unit, MOH, 2000). Furthermore, case build-up
was detected in the years 1997 and 1998.

Obvioudy, mogt of the maaria cases treated
ae conddered to be interndly imported and
referred cases from mdaria endemic regions.
Resdents and vidtors from mdaia endemic
areas such as Modjo, Debre-Zeit, Nazareth,
Sodere (resort and recreation centers) and their
surroundings might vigt these hedth services
either in seeking better services or as primary
cases.

Nevertheless, the presence of autochthonous
mdaria trangmisson is suspected a some
locdities with favorable conditions for vector
breeding. It is interesting to note that mdaria
cases were aso seen in age groups less than 5
years, including infants. In deble
communities, this age group is less mobile
consequently autochthonous maaria
trangmisson in a leass peiphedly locaed
areas is suspected. In agreement with this, an
ealy sudy confirmed the occurrence of
indigenous mdaia trangmisson in Addis
Ababa around the area locdly known as Fil-
Wuha, hot spring (14).

On the other hand, regarding the species
compogtion, P. vivax is the commonest
soecies followed by P. falciparum and P.
malariae. The former species outnumbers P.
falciparum by two folds in age groups 15 years
and above. Plasmodium malariae was the least
abundant compared to other species. This is in
accordance with its nationd figure (5).

An ealy sudy has documented the
predominance of P. vivax a heights of 1500m.
a s |. and on the western dopes as wdl as
eastern parts of the country (18). The highland
aress of Ethiopia unlike the lowland areas with
tropicd dimate, favor the wide didribution of
P. vivax. The epidemiologicd importance of P.
vivax in highland and urban areas during dry
seaons, owing to its short  period of
trangmisson was dso noted (14). In contrast to
this report, P. falciparum was the predominant
gecies in many places (3, 6, 20,21). A
previous study has shown that resettlement and

agriculturd  activities brought about a hift in
paraste didribution dsewhere (22). Intensve
control measures might have dso played a
plausible importance in this regard.

Moreover, detection of P. malariae might be
atributed to ether gpecies misdiagnoss or
interndly imported cases. The presence of this
gpecies in highland areas of the country is not
yet documented. Evidently, early sudies have
shown the presence of P. malariae in south
and southwest, and in the Awash Valey
(21,23). However, the occurrences of P. ovale
infections were reported to be locdized to
southwestern lowland areas (6,21).

Hedth  service reports from  outpatient
conaultation at Akaki Hedth Center from 1996
to 2000 aso show that malaria was one of the
mgor causes of illnesses in Akaki Town and
its surroundings. The highest mdaria cases
were seen during 1998/9. It was an epidemic
year in most parts of the country.

The outbreek of mdaia during 19938/9 in
Akaki and its environs is in harmony with the
maaria dtuation in many aress of the country.
The Minisry of Hedth has received many
outbresk cdls concentrated to highland areas
during those years (5). The shap rise in
maaria cases was, however, not pardld to
other epidemic dtes, snce outbresks in other
places were arested with the gpplication of
different control messures. Smilar  actions
were undertaken to contan devadtating
epidemics within two weeks in Kenya (17).

Moreover, regarding the cause of the
epidemic, no wunusud conditions such  as
population influx and any other cases were
obsarved in the aea No higory of drug
resstance was recorded. The epidemic control
report of Zone Sx Hedth Department reveaed
that Chloroquine was efficacious to combat the
epidemic for both species (unpublished report,
1998).

Nevertheless, the climatic changes ae
believed to be conducive for the occurrence of
maaia epidemics in  high dtitude aess
Highland fringe areas such as Addis Ababa
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and its environs are prone to dight changes in
cdimate tha subsequently influence maaria
trangmisson. Vaiaions in dimatic factors
such as temperature and rainfal noted by the
three meteorologica dations of Addis Ababa,
viz. the Geophyscad Observatory Center
(Science  Faculty, Addis Ababa Universty),
Addis Ababa Observatory Center, (near Tikur
Anbessa Hogpitd), and Addis Ababa Bole
Airport Observatory are worth mentioning
(24).

On the other hand, there is enough evidence
for the pogtive effect of climate change in
enhancing the didribution and importance of
mdaria in higher dtitudes adjacent to mdaria
endemic areas (10, 11). The previous sudies
have dso confirmed the mgor role of dimatic
changes in mdaria epidemics in Ethiopia (3,
27).

Smilaly, a ris in mnmum temperaure
anomalies by 05 and 0.6°C in 1997 and 1998,
respectively, relative to 1995 to 2000 was
recorded a Addis Ababa Bole Air Port
Observatory (25). With this background, it was
suggested that maaria epidemics in Akaki and
its environs in 1998/9 was patly due to these
climatic changes.

In harmony with our observation, a previous
dudy in Rwanda has dso indicaed the
associgion of rise in minimum temperature
with the increase of mdaria transmisson (20).
Other related works already cited showing the
postive effects of dimate change on the
digribution and incidence of mdaia are more
pronounced a the borders of maaia endemic
aess and higher dtitude within  madaria
endemic locdities (10, 11). This is dso
believed to be equdly true for the occurrence
and flae up of madaria a higher dtitudes of
Ethiopia (3,23).

Many highland aeas of diffeent African
countries such as in Uganda (28) and Kenya
(29) were dffected with maaria epidemics in
the lae 1990s, believed to be resulting from
climatic changes during the same period. The
year 1998 was an El Nifio year known to be
the warmest year of the century (30). It was

dso diginguished with flooding and rise of
vector -borne diseases including mdaria.

Human resource development is required to
drengthen diagnoss and to improve treatment
of mdaria in aeas where its diagnoss could
be overlooked. Highland maaria is becoming
common in high dtitude areas as a result of
ecological dteretion and climatic changes.
Cognizant of the prevaling threats from
maaria, drengthening of disease surveillance
sygems and implementation of ealy waning
mechanism to detect madaria outbresks in
vulnerable areas such as Akaki and its
environs is deemed necessacy and highly
recommended.
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