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The current National Malaria Strategy Plan (NMSP) 2014 to 2020, aims to transit Nigeria from malaria
control to malaria elimination status by 2020. However, the most recent WHO Malaria Report 2018
revealed that Nigeria accounted for 25% of 219 million of the global malaria cases and 19% of 435,000
malaria deaths in 2017. The strategies of NMSP among others are: To significantly scale up Indoor
Residual Spray (IRS); universal coverage of Long Lasting Insecticide Net (LLIN) and emphasis on
parasite confirmation before malaria treatment. This study was carried out to determine how these core
strategies have impacted pregnant and nursing mothers in the proper use of these malaria control
tools. We surveyed 183 nursing and pregnant mothers with a total of 560 children, most under five
years, and employed quantitative questionnaire and interviewed the mothers on how their perceptions
of the malaria strategies are limiting the effort of malaria elimination in Nigeria. Our findings revealed
that LLIN is still low: 1 bed net to 4 persons instead of the recommended 1 to 2 persons by WHO. Over
90% believed that sleeping under LLINs produce heat and nightmares and therefore reluctant to use
them. IRS is unpopular and rarely used with just 3% applying IRS for malaria bite prevention. All the
women claimed to be familiar with malaria symptoms and by implication, 76% use the antimalarial
drugs without parasite confirmation. The Nigerian government needs to support strategies with
awareness campaign to educate on the proper use of vector control tools and the risk of drug
resistance due to indiscriminate use of antimalarial drugs. It can be concluded that the war against
malaria in Nigeria can only be won when the target beneficiaries are made to understand and take
ownership of strategies to eliminate the malaria burden.
Key words: Malaria, parasite, vector control tools, malaria elimination, insecticide resistance, environmental
pollution, malaria vaccines.
INTRODUCTION
Despite huge investments in vector control tools, drugs
and several malaria control interventions, Nigeria remains

at the top of a list of countries with the most significant
malaria burden (WHO, 2018). Despite on-going effort by
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the Nigerian government, with its “National Malaria
Strategic Plan (NMSP) 2014-2020”, aimed at a transition
in malaria status from “malaria control” to “malaria
elimination” by 2020 (Nigeria, 2014), a recent WHO
Malaria report for 2018 shows Nigeria accounts for 25%
of all malaria cases and 19% of deaths from the disease
(Figure 2). In that report, malaria cases worldwide was
put at 219 million, with 435,000 deaths due to the disease
in 2017 alone (WHO, 2018). About 190 million people in
Nigeria are said to be at risk of malaria infection, with a
significant 145 million people, including women and
children considered to be at high risk (WHO, 2018)
Among others, key strategies of the elimination
program are: to scale up significantly, Indoor Residual
Spray (IRS); universal coverage of Long Lasting
Insecticide Net (LLIN); strategic use of larval source
management; use of Intermittent Preventive Therapy
(IPT) for pregnant women; emphasis on parasite
confirmation before malaria treatment, and the
deployment of Seasonal Malaria Chemoprevention
(SMC)
(Nigeria,
2014;
Tesfazghi
et
al.,
2015).Implementation of vector control tools such as
LLIN and IRS, in combination with malaria drugs, has
significantly changed the malaria status of a number of
malaria endemic regions from that of “malaria burden” to
“malaria elimination” stages (Bhatt et al., 2015; WHO,
2018; Weedall et al., 2019). This desired outcome has
remained unattained across Nigeria and this is thought to
be largely due to the development of resistance by the
malaria vectors against the main insecticides in use for
vector control tools, thereby threatening the actual
objectives of the NMSP (2014-2020) (Awolola et al.,
2009; Djouaka et al., 2016; Ibrahim et al., 2019).
Notwithstanding the development of insecticide
resistance, LLINs still offer significant protection against
malaria. A 5 year evaluation survey to investigate the
impact of insecticide resistance on the LLINs malaria
vector control tool, demonstrated a lower malaria
incidence among people who slept under LLINs in the
study area, compared to those who did not use the nets
(Kleinschmidt et al., 2018). It is important to note that a
sample of mosquitoes in the captured area showed
resistance to pyrethroids, the only insecticide approved
for use in bed nets (Strode et al., 2014). This study
validates the WHO recommendation of universal LLIN
coverage for all populations at risk of malaria
(Kleinschmidt et al., 2018).
As an NGO (www.setinitiative.org) working closely with
women and keen on improving their health, we carried
out a study to determine the level of their knowledge of
the proper use of bed nets and the dangers of
indiscriminate use of malaria drugs, and worked out the
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overall effect this has on malaria control and elimination
in Nigeria. This survey was specific for LLIN, its level of
coverage, as well as the use of IRS and parasite
confirmation before malaria treatment. 183 nursing
mothers and pregnant women, and a total of 590 children
from 8 communities in Rivers State were recruited for the
survey. Our findings demonstrate that an effective
campaign system directed at the end users of the
“National Malaria Strategic Plans”, and aimed at
educating them to take ownership of the program will be
needed before malaria can be eradicated in Nigeria.
METHODOLOGY
The study design
This is a cross-sectional descriptive survey of the impacts of the
National Malaria strategy plan on malaria knowledge and
prevention practices using malaria control tools among pregnant
and nursing mothers with children in Phalga, Etche and Obia-Akpor
Local Government Areas (LGAs) of Rivers State.

Area of study
This research was conducted among pregnant women and nursing
mothers with children under five years attending the clinic at the
comprehensive health centres in Alakahia, Choba, Elelenwo,
Mgbuoba, Ozuoba, Igbo Etche, Rumuibekwe and Rumuomasi, all
in the LGAs stated above.

Sample and sampling techniques
A total of 183 respondents participated in the study by simple
random sampling technique (Singh and Masuku, 2014).
Questionnaire approach was used for data collection.
Questionnaires were constructed to seek the opinions of the
respondents on the research objectives (Phellas et al., 2011).

Method of data collection
Paper questionnaires were administered to the respondents during
immunization and medical diagnostic clinics in Obio-Akpor LGA of
Rivers state. The questionnaires were completed by the
participants, with help rendered where necessary and the thematics
of the questionnaire discussed.

Method of data analysis
Data generated was analysed in percentages.
Limitation of the study
Due to challenges of insecurity, the cover area of our study was
.
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Table 1. Total persons and Insecticide treated bed net coverage.

Nursing and
pregnant mothers
183

Children including
those under 5
590

Total number
of persons
773

Restricted to only 8 communities, slightly less than the initial plan
entailed.

Total number
of bed nets
219

Bed
net/persons
1/4

Expected bed
net/persons
1/2

Bed net
gap
167

Ethical consideration

with over 90% of them indicating that sleeping under the
LLINs does produce unwanted heat and even
nightmares. They are therefore discouraged from sleeping
under bed nets (Tobin-West and Kanu, 2016).

Consent was obtained from each respondent after verbal
explanation of what the study entailed and a reassurance of
confidentiality with data obtained from them.

People at risk of malaria being protected by Indoor
Residual Spraying (IRS)

RESULTS
Percentage of people at risk of malaria sleeping
under Long Lasting Insecticide Net (LLIN)
Data was obtained from all enlisted 183 nursing mothers
and pregnant women from the 8 communities of which,
73.9% are married, 23.6% divorced/separated and 2.3%
widowed. Of the number, 46% were also pregnant at the
time of the survey. The women had a total of 590
children, mostly under 5 years. 18% of the participants
did not own this basic malaria control tool, and of the
number that owned at least one, only 47% obtained theirs
from official health centres at no cost, with only 60% of
them sleeping under bed nets. Table 1 shows coverage
to be 1/4 persons instead of the WHO standard of 1/2
persons (WHO, 2018).
As a result of air pollution from oil and gas activities in
the region, coupled with soot deposits in the environment,
it was necessary for the net users to have them washed
on regular basis. Although the long lasting insecticide
treated bed nets recommended by WHO Pesticide
Evaluation Scheme (WHOPES) have been adapted to
withstand up to 20 washings (with the biological activity
remaining intact and lasting for 4 years), the constant
washing have been shown to result to significant wears
and tears (Okumu and Moore, 2011). It would be
interesting to investigate the effect of the carbon soot on
the efficacy of insecticide bed nets after several washes.
50% of the study participants have their occupation as
small scale farming, 15% are full house wives, 20% are
traders and 15% are either salary earners (primary
school teachers or civil servants) or self-employed
(Figure 1). This demography therefore implies that
majority of the participants in this study are in a lower
socioeconomic class and may be unable to afford regular
replacement of the nets as at when due.
To compound the already discouraging bed net
coverage of 1/4 persons, there is the well-known
misconceptions among respondents about the heat effect,

Indoor Residual Spraying does not seem to be a popular
measure in the communities surveyed. Only 3.8% use
IRS while 7.1% prefer the mosquito coil. Mosquito coils
are mosquito repellents usually made from dried flower
heads of chrysanthemum, a natural pyrethrum insecticide
(Ogoma et al., 2012). The choice of mosquito coil is
thought to be due to cost and accessibility compared to
the IRS (Hogarh et al., 2016). Indoor IRS sprayed on the
walls in living rooms would normally kill or repel
mosquitoes from the rooms (Yadav et al., 2003). A
combination of insecticide treated bed nets with IRS has
been demonstrated to be more effective than using only
one method or approach (Ngufor et al., 2011; Okumu et
al., 2013; Okumu and Moore, 2011).

Percentage of children with fever that received
diagnostic test in the public health sector prior to
treatment with antimalarial medication
The study showed that 90% of the women use
antimalarial drugs, 4.9% use herbal medicine and the
remaining combine antimalarial drugs and herbs to treat
malaria. Interestingly, all the mothers claimed to know the
symptoms of malaria fever. 76% of the women agreed to
indulging in self-medication while treating malaria fever,
with only 24% visiting clinics for diagnosis prior to treating
malaria fever. Parasite confirmation before malaria
treatment is a key strategy of the National Malaria
Strategy (2014-2020).

DISCUSSION
Nigeria and other developing countries in Africa are
required to do more in order to eradicate the malaria
burden. Malaria elimination is possible with proper use of
vector control tools which kill malaria vectors and the use
of drugs to neutralise parasites deposited in affected
persons (Atta and Zamani, 2008; Snow et al., 2013).

Kusimo et al.
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Figure 1. Employment status of the married and pregnant women that
participated in this study.
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Figure 2. Malaria cases reported and confirmed in Nigeria (WHO, 2018).

There have been several malaria control and
elimination programs in Nigeria since 1948 (Maduka, 2018),
involving a huge amount of funds every year. There has
been significant improvement but not enough to give
Nigeria a malaria elimination status (Nigeria, 2014; WHO,
2018). Proper education of the populace, especially
mothers who are understandably the primary targets of
the malaria program, with regards to the proper use of
these tools will go a long way to augment the effort of the
government. The use of antimalarial medication for
treatment of everyday symptoms of fever, without
confirming presence of malaria parasite, will further lead
to resistance. Resistance by parasites develops through
mutations and could pose difficulty for vaccine production
which have been proven to be effective for eradication of

many vaccine preventable diseases such as smallpox
(Andre et al., 2008).
Over 20 different malaria vaccines are currently under
different phases of clinical trials or advanced preclinical
development (Moorthy et al., 2004). The general delay in
the development of an effective malaria vaccine has been
attributed to the complexity of malaria parasites (Birkett et
al., 2013). Four major malaria causing parasites have
been identified to include: Plasmodium falciparum,
Plasmodium ovale, Plasmodium vivax and Plasmodium
malariae (Greenwood et al., 2008). The deadliest and
most endemic in Africa is P. falciparum (Greenwood et
al., 2008). Co-infection of these parasites has been
reported (Tchouakui et al., 2019). The unusual length of
the genes of these plasmodia, unlike those of parasites in
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other vaccine preventable diseases, further makes the
development of malaria vaccine difficult (Birkett et al., 2013).
There are hopes that, RTS,S/AS01, which is
currentlyundergoing human trials in Ghana, Malawi and
Kenya (van den Berg et al., 2019) will prove an effective
malaria vaccine, bringing new life to global elimination
efforts.
Pyrethroid-based insecticide treated bed nets are the
conventional bed nets currently in use for vector control
(Rowland, 2012). Although four classes of insecticides
are approved by WHO for general vector control, only
pyrethroids are approved for bed nets (Hougard et al.,
2003). Due to reported wide spread pyrethroid
resistance, new generation bed nets comprising of
pyrethroids with adjuncts such as PBO which inhibits
cytochrome P450s, have now been made available
(Allossogbe et al., 2017). Many more of such are also
being developed (Camara et al., 2018). Adopting these
newer bed nets will require evidence-based research
about the insecticide resistance profile of the malaria
vectors in Nigeria. While a number of reports on this
resistance profile are already available, there is the need
to establish the more complex resistance mechanisms
(Awolola et al., 2009; Djouaka et al., 2016; Ibrahim et al.,
2019).
WHO malaria report 2018 emphasises the need for
more funding in malaria research and vector control tools
(WHO, 2018). Providing the vector control tools free or
highly subsidised is very important in order to achieve the
required bed net coverage of 1 net per two persons and
thereby improve usage. This is particularly important
among the poor rural dwellers where household income
is far too less for the purchase of vector control tools or
regular replacement of worn out nets.

Recommendation
1. Scale up and effective distribution of the vector control
tools in order to meet up with the required bed net
coverage
2. Effective campaign and educating pregnant and
nursing mothers on the danger of using antimalarial drug
without parasite confirmation.
3. Campaign for IRS among the caretakers in order to
take full advantage of the complementary effect of
malaria vector tools
4. Effective campaign that will transfer elimination desire
and ownership to primary beneficiaries of malaria
elimination programs.
Conclusion
Malaria eradication in Nigeria and African as a whole will
need to go beyond setting of goals and strategies.
Malaria disease would only be eradicated if the primary
beneficiaries of the program take ownership of

eradicating the menace of mosquitoes in the region.
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