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Low uptake of preventive interventions among malaria cases  
in Swaziland: towards malaria elimination
K. Makadzange,1 N. Dlamini,2 Z. Zulu,2 S. Dlamini,3 S. Kunene,2 W. Sikhondze,2 P. Owiti,4 E. Geoffroy,5 
R. Zachariah,6 T. K. Mengestu1

Malaria, caused by Plasmodium falciparum and 
transmitted by the female Anopheles mosquito 

species, remains a major cause of morbidity and mor-
tality in sub-Saharan Africa. The region is home to 
88% of all global malaria cases. There were an esti-
mated 214 million malaria cases in 2014, and 438 000 
deaths.1 The disease is also a major impediment to 
health and economic development in the sub-region.

In sub-Saharan Africa, eight countries (Angola, 
Zimbabwe, Zambia, Mozambique, Botswana, Namibia, 
South Africa and Swaziland), commonly referred to as 
the Elimination 8 (E8) countries, have committed to 
work toward malaria elimination. The latter four (E4) 
countries have low malaria transmission, and are cur-
rently considered front-runners for achieving malaria 
elimination by the year 2018.2 ‘Malaria elimination’ is 
defined as the interruption of local mosquito-borne 
malaria transmission in a defined geographical area, 
leading to zero incidence of locally contracted cases. 
Imported cases may continue to occur, and continued 
intervention measures are required.3,4

Although Swaziland has reached the elimination 
milestone of 1 case per 1000 population at risk, 
there are outbreak-prone (receptive) regions—parts of 
Hhohho, which borders South Africa, and Lubombo, 
which borders Mozambique—where about 30% of the 
Swazi population resides. Nearly all local (indigenous) 
malaria cases occur in these two areas because they 
have sufficient Anopheles mosquito vectors and other 
favourable ecological and climatic factors for vector 
breeding and malaria transmission. The majority of 
cases in Swaziland are imported from malaria-endemic 
countries.5

Three preventive interventions have been shown 
to reduce malaria incidence. These include targeted 
distribution of long-lasting insecticide nets (LLINs), 
indoor residual spraying (IRS) with insecticides for 
those living in high malaria risk areas, and provision 
of chemoprophylaxis for those travelling to out-
break-prone regions or malaria-endemic countries.3 
Although Swaziland has intensified the implementa-
tion of these interventions, their effectiveness de-
pends on the level of uptake in the community. Com-
munity attitudes towards preventive interventions 
may influence uptake, and this could be of added rele-
vance, as malaria is no longer perceived as a major 
morbidity in Swaziland.6 For example, individuals 
may not perceive the need to own LLINs or may not 
use them appropriately, they may or may not sleep in 
a structure that has IRS, and they may or may not use 
recommended anti-malarial chemoprophylaxis when 
travelling to malaria-endemic areas.

Swaziland has engaged in intensified community 
activities for malaria prevention since 2009, including 
mass media campaigns and community outreach, 
which target at-risk population groups.7 Although ma-
laria incidence has decreased by 76%, the majority of 
new malaria cases result from limited use of prevention 
methods despite intensified efforts, making it difficult 
to reach zero malaria cases. This stagnation necessitates 
further research into the uptake of specific prevention 
methods. Although prevention has been identified as 
an operational research priority for malaria elimina-
tion, there have been no published studies from Swazi-
land and the E4 countries to date on this subject.8 We 
aimed to assess the uptake of three key preventive in-
terventions—LLIN, IRS and malaria prophylaxis—
among confirmed malaria cases in Swaziland.

The specific objectives, for all of Swaziland, were to 
determine 1) the number of confirmed malaria cases, 
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Settings: Swaziland is striving to achieve sustainable ma-
laria elimination. Three preventive interventions are vital 
for reaching this goal: 1) effective household utilisation of 
long-lasting insecticide nets (LLINs), 2) indoor residual 
spraying (IRS), and 3) provision of chemoprophylaxis for 
those travelling to malaria-endemic areas.
Objectives: To assess the uptake of preventive interven-
tion among confirmed malaria cases.
Design: A longitudinal study using nation-wide pro-
gramme data from 2010 to 2015. Data on malaria cases 
from health facilities were sourced from the Malaria Sur-
veillance Database System.
Results: Of a total 2568 confirmed malaria cases in Swa-
ziland, 2034 (79%) had complete data on case investiga-
tions and were included in the analysis. Of 341 (17%) in-
dividuals who owned LLINs, 169 (8%) used them; 338 
(17%) had IRS and 314 (15%) slept in sprayed structures. 
Of 1403 travellers to areas at high malaria risk, 59 (4%) 
used any form of malaria prevention, including 
chemoprophylaxis.
Conclusion: The uptake of all three key malaria preven-
tion interventions is low, and could threaten the progress 
made thus far toward malaria elimination. Efforts to im-
prove this situation, including qualitative research to un-
derstand the reasons for low uptake, are urgently needed.
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their demographic characteristics, which administra-
tive region they came from and their case classifica-
tion, i.e., local or imported; 2) the number and propor-
tion of cases who owned and used LLINs, had 
household structures sprayed and regularly slept in 
sprayed structures; and 3) the number who had taken 
any form of preventive method during recent travel to 
malaria-risk areas within or outside the country.

DESIGN, METHODS AND STUDY 
POPULATION

Study design
This was a longitudinal study using routine national 
programme data.

General setting
Swaziland is a landlocked country located in south-east-
ern Africa between Mozambique and South Africa, with 
an estimated population of 1.2 million. About one third 
(n = 400 000) of the population is at risk for malaria in-
fection. The country experiences seasonal malaria, with 
the transmission season spanning from November to 
May (the rainy season), with a peak in January due to 
high cross-border travel during the holiday season. P. 
falciparum is responsible for over 99% of malaria cases, 
and An. arabiensis is the main vector. Malaria transmis-
sion in Swaziland is unstable and closely related to rain-
fall patterns, with major outbreaks occurring in the last 
two decades. Swaziland has about 1.2 million travellers 
passing across its borders every year.9

Preventive malaria interventions: LLINs, IRS, 
chemoprophylaxis
Key malaria preventive interventions include LLINs, IRS 
and chemoprophylaxis. LLINs are expected to last for 
about 3 years, and mass distribution is thus repeated 
along this time-frame. In each household, a maximum 
of two people are meant to share a bed net, and the en-
tire at-risk population should receive bed nets. There is 
no specific monitoring of the continued ownership of 
LLINs by household or of their appropriate use.9,10

All households in malaria transmission areas are 
supposed to receive free IRS treatment prior to the start 
of the malaria season. Traditional structures are treated 
with dichlodiphenyltrichloethane (DDT), and modern 
structures are treated with pyrethroid insecticide.11

According to Swaziland’s national malaria elimina-
tion policy (2010),11 it is recommended that all resi-
dents travelling to areas and countries with moder-
ate-to-high malaria transmission take malaria 
chemoprophylaxis. The first-line drug is mefloquine, 
to be taken 1 tablet/week beginning 2 weeks before 
travel, continued during the period of stay and contin-
ued for 4 weeks following the traveller’s return. Sec-
ond-line prophylaxis (only for non-pregnant, non-el-
derly adults) is doxycycline or atovaquone/proguanil.11 
Robust information, education and communication 
(IEC) activities at community level, including mass 
media campaigns, community dialogues and other ac-
tivities targeting mobile populations, should encom-
pass these preventive interventions.9

Study sites
The study sites included all health facilities in Swazi-
land that reported malaria cases.

Study population and period
The study population included all investigated malaria 
cases with information available on the use of preven-
tive interventions for the period from August 2010 to 
August 2015. The study was conducted between June 
2015 and January 2016.

Data variables, sources of data and validation
Data variables related to the study objectives were 
sourced from the Malaria Surveillance Database Sys-
tem, which contains detailed information on the up-
take of preventive interventions that is entered onto 
case investigation forms by trained malaria surveil-
lance agents.

Data entry and analysis
Data was entered into EpiData software for data entry 
and analysis (v. 3.1 for entry and v. 2.2.2.183 for analy-
sis, EpiData Association, Odense, Denmark). The data 
were analysed descriptively, and differences between 
groups were compared.

Ethics
Ethical approval was received from the Ministry of 
Health Scientific and Ethics Committee (Mbabane, 
Swaziland) and the Ethics Advisory Group of the Inter-
national Union Against Tuberculosis and Lung Disease 
(Paris, France). As this study used routine anonymised 
data, informed patient consent was not necessary. 

RESULTS

Of the 2568 total malaria cases in Swaziland, 534 
(21%) did not undergo case investigations. The re-
maining 2034 cases with complete data were included 
in the analysis.

Table 1 shows the number and demographic char-
acteristics of investigated malaria cases. The majority 
(70%) were male, and 40% were aged between 20 and 
45 years. Individuals with malaria primarily presented 
to government facilities (64%), and especially primary 
care clinics (63%). Imported cases from the malaria 
risk areas of Swaziland or other endemic countries rep-
resented 69% of all malaria cases.

Tables 2 and 3 show the uptake of the three key 
prevention interventions (number and proportion of 
individuals with malaria who owned and used LLINs, 
had and regularly slept in sprayed household struc-
tures and used chemoprophylaxis when travelling) 
among malaria cases in Swaziland. Overall uptake 
was low across all interventions, reaching 17% at 
best.

Table 3 shows the type of preventive intervention 
used by those who reported having travelled to high 
malaria risk areas of Swaziland or malaria-endemic 
countries. Of 1171 (83%) travellers who had been to 
malaria-endemic countries, only 2% had used chemo-
prophylaxis. Uptake of any form of preventive method 
was low, at 4%.
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DISCUSSION

This is the first study from a front-runner country for malaria 
elimination in southern Africa to assess the uptake of preventive 
interventions for malaria. The results reveal a worrying gap in 
case investigations and, significantly, among investigated cases, 
low overall uptake of all the preventive interventions.

From a public health perspective, low uptake of preventive in-
terventions considerably increases the risk of onward malaria 
transmission and the potential for malaria epidemics. Further-
more, as the great majority of malaria cases were imported from 
other endemic countries, there is a risk of spreading artemisi-
nin-resistant malaria strains and therefore negatively impacting 
on the goal of eliminating malaria in Swaziland and the re-
gion.12–15 This study thus highlights the need for policy makers 
and implementers to make serious efforts to increase the current 
uptake of preventive interventions at the community level. There 
might also be a need for legislation that makes screening and fol-
low-up mandatory for all travellers from malaria-endemic 
countries.

The strengths of this study are that it included all health facili-
ties nationwide and over a 5-year period; the data source was the 
Malaria Surveillance Database System, the reference database for 
malaria control in the country; and the study adhered to the 
Strengthening the Reporting of Observational Studies in Epidemi-
ology (STROBE) guidelines for reporting observational research.16 
The study is also in line with an identified operational research 
priority for the southern African region.8

The study limitations are that approximately 20% of malaria 
cases were not investigated and there were data missing on some 
of the variables, although this was minimal. Significantly, the 
study did not explore the reasons behind the low uptake of pre-
ventive interventions. This aspect merits specific qualitative re-
search studies.

There are a number of policy and practice implications that 
can be derived from the study. First, the low uptake of preventive 
interventions may be due to limited availability and/or accept-
ability of various preventive methods. Only two of 10 house-
holds, for example, owned a bed net, and even when they owned 
one, only half used it. These findings are in agreement with those 
of a knowledge, attitude and practice study undertaken in 
Lubombo region in 2007.17 Uptake may also have been influ-
enced by the current government policy of restricting bed net dis-
tribution to only those areas at risk for malaria. With malaria 
cases being reported in all regions of the country, it would seem 
logical to expand the distribution of bed nets to all those at risk, 
including migrant workers and cross-border traders residing in 
other regions, for use when travelling.

The acceptability of IRS may depend upon the type of insecti-
cide used. Supply and human resource shortages for spraying 
teams may also be an important factor. In recent studies, the 
main reason for household structures not being sprayed was the 
unavailability of spray operators.17 An overriding issue is the 
lack of available funding for community sensitisation and en-
gagement, in a country where the malaria caseload is low and 
therefore not perceived to be a public health problem at com-
munity level. In low-burden settings, complacency should be 
avoided through enhanced community engagement and social 
mobilisation.18,19 A paradigm shift is thus required to increase 
and sustain motivation and adherence to prevention recom-
mendations. Specific operational research in these areas would 
be merited. Meanwhile, as a first step, it would seem worthwhile 

TABLE 1 Number of investigated malaria cases and their 
characteristics in Swaziland, 2010–2015

Characteristics of investigated cases n (%)

Total cases 2034 (100)
Sex
 Male 1427 (70)
 Female 607 (30)
Facility type
 Mission 431 (21)
 Private 301 (15)
 Government 1302 (64)
Facility level
 Clinic 1276 (63)
 Health centre 215 (11)
 Hospital 527 (26)
 Not recorded 16 (1)
Region
 Hhohho 504 (25)
 Lubombo 778 (38)
 Manzini 658 (32)
 Shiselweni 94 (5)
Case classification
 Local 631 (31)
 Imported 1403 (69)

TABLE 2 Uptake of preventive interventions among investigated 
malaria cases in Swaziland, 2010–2015

Prevention method n (%)

Total investigated cases 2034
LLINs
 Owned a bed net 341 (17)
 Used a bed net 169 (8)
IRS
 Household structure sprayed 338 (17)
 Slept in sprayed structure 314 (15)

LLINs = long-lasting insecticide treated bed nets; IRS = indoor residual spraying.

TABLE 3 Uptake of specific preventive interventions among 
investigated malaria cases with a history of recent travel within or 
outside Swaziland, 2010–2015

Preventive intervention
Total
n (%)

Total number of travellers 1403
History of recent travel
 In-country to malaria at-risk areas 232 (17)
 Malaria-endemic countries 1171 (83)
Uptake of preventive methods
 Chemoprophylaxis 31 (2)
 Mosquito repellents 7 (1)
 LLINs 14 (1)
 Chemoprophylaxis and mosquito repellents 2 (1)
 Bed nets and mosquito repellents 2 (1)

LLINs = long-lasting insecticide treated bed nets.
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to review the level of emphasis placed on community engage-
ment and mobilisation.

Second, although all health workers should be included in ef-
forts to promote the uptake of preventive measures among con-
firmed cases, government facilities and primary health centres 
should be prioritised. Better collaboration between community 
health workers at primary health care facilities and malaria sur-
veillance agents could improve collaboration in case investigation 
and malaria prevention. An enhanced dynamic is likely to have 
the added benefit of improving the continuum between health 
facilities and the community.19

Third, the great majority of malaria cases were imported from 
other endemic countries, with fewer than 2% of travellers using 
any form of chemoprophylaxis. The low uptake of chemoprophy-
laxis could be due to the accessibility and availability of these 
drugs. Although the drugs have side-effects, these are not so se-
vere as to deter travellers from taking them.20 Making chemopro-
phylaxis drugs more available and accessible to mobile popula-
tions is an urgent requirement for countries in the pre-elimination 
stage. This aside, there is an overall need to raise awareness in the 
general population and among travellers to improve the use of 
prevention methods. The general population could be targeted 
through effective mass media messaging. As Swaziland and neigh-
bouring countries are known to have significant cross-border mi-
gration, a critical recommendation would be to make preventive 
methods available at all border posts. This should be coupled with 
active health promotion by port health officers.

In conclusion, countrywide assessment of uptake of key ma-
laria prevention methods in Swaziland is unsatisfactory, and 
could threaten the progress made so far toward malaria elimina-
tion. Steps need to be taken to rectify this situation.
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Contextes  :  Le Swaziland s’efforce de parvenir à l’élimination 
pérenne du paludisme. Trois interventions préventives sont vitales 
pour atteindre ce but : l’utilisation efficace de moustiquaires 
imprégnées d’insecticide rémanent (LLIN) ; la pulvérisation 
d’insecticide à effet rémanent (IRS) ; et la fourniture de 
chimioprophylaxie pour les personnes voyageant en zone 
d’endémie palustre.
Objectifs  :  Evaluer la couverture des interventions préventives parmi 
les cas confirmés de paludisme.
Schéma  :  Une étude longitudinale basée sur les données du 
programme national de 2010 à 2015. Les données des cas de 
paludisme des structures de santé proviennent de la base de données 
du système de surveillance du paludisme.

Résultats  :  Il y a eu un total de 2568 cas confirmés de paludisme au 
Swaziland, dont 2034 (79%) ont eu une investigation complète et 
ont été inclus dans l’analyse. Parmi eux, 341 (17%) disposaient de 
LLIN et 169 (8%) les utilisaient; 338 (17%) avaient bénéficié d’une 
IRS et 314 (15%) dormaient dans des structures vaporisées. Il y a eu 
1403 voyageurs dans des zones à risque de paludisme, dont 59 (4%) 
ont utilisé une forme de prévention du paludisme incluant la 
chimioprophylaxie.
Conclusion  :  La couverture des trois interventions clés de prévention du 
paludisme est faible et peut menacer les progrès réalisés à ce jour vers 
l’élimination du paludisme. Les efforts visant à améliorer cette situation, 
notamment l’utilisation de recherche qualitative pour comprendre les 
raisons de cette faible couverture, sont requises d’urgence.
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Marco de referencia: Swazilandia se esfuerza por alcanzar una 
eliminación sostenible del paludismo. Existen tres intervenciones 
preventivas esenciales con miras a cumplir esta meta, a saber: 1) la 
utilización efectiva de mosquiteros impregnados de insecticidas de 
larga duración (LLIN); 2) la fumigación de interiores con insecticidas 
de efecto residual (IRS); y 3) la provisión de quimioprofilaxis a las 
personas que se desplazan hacia las zonas donde el paludismo es 
endémico.
Objetivos: Apreciar la aceptación de la intervención preventiva en 
los casos confirmados de paludismo.
Método: Un estudio longitudinal a partir de los datos del programa 
nacional del 2010 al 2015. Los datos sobre los casos de paludismo de 
los centros de atención de salud se obtuvieron de la Base de Datos 
del Sistema de Vigilancia del Paludismo.

Resultados: Ocurrieron 2568 casos confirmados de paludismo en 
Swazilandia, de los cuales 2034 (79%) contaban con datos completos 
sobre las investigaciones del caso y se incluyeron en el análisis. De estas 
personas, 341 poseían LLIN (17%) y 169 lo utilizaban (8%); el domicilio 
de 338 personas había sido fumigado con un IRS (17%) y 314 dormían 
en estructuras fumigadas (15%). Se contabilizaron 1403 viajeros a zonas 
con riesgo de transmisión del paludismo, de los cuales 59 utilizaron 
alguna forma de prevención, incluida la quimioprofilaxis (4%).
Conclusión: La utilización de las tres intervenciones esenciales de 
prevención del paludismo es muy baja y podría poner en peligro los 
logros alcanzados hasta ahora, en materia de eliminación de la 
enfermedad. Es urgente ejecutar medidas que mejoren esta situación, 
entre otras, la realización de investigaciones cualitativas que ayuden a 
comprender las razones de la baja utilización.


