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This study sought to determine malaria knowledge levels, attitudes and practices of the communities in four malaria endemic
provinces of Zambia. A cross-sectional survey on knowledge, attitude and practices (KAP) on malaria transmission, prevention
and control was conducted among 584 household heads of randomly selected communities in Luapula, Lusaka, north-western
and western provinces in Zambia. Data analysis was performed by both descriptive and inferential statistics. Knowledge levels
in malaria with regards to the mosquito being the vector and the capacity of malaria to kill were high in all the provinces and
did not vary statistically. The two main sources of malaria information by weighted analysis were health facility and community
health workers (CHWs). From the regression analysis, pain killer use was associated with high incomes, employment, secondary
education, or higher, and the knowledge of fever as a sign for malaria. Additionally, the source of malaria information was
related to education levels. There is a need to enhance information through available channels such as health facilities and
CHW:s and tailor them according to general education levels of a community.
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Introduction

Malaria is a major cause of morbidity and mortality throughout
Zambia. In 2007, four million suspected malaria cases and 6 000
deaths’ were reported, while in 2010 the disease accounted for
an annual reported incidence of 330 cases per 1000.2 The
disease transmission levels vary depending mainly on
environmental factors, including disasters,® which influence the
availability of vectors. The three components in the malaria
transmission triangle - the host, the parasite and the vector - all
interact within the influence of environmental factors. The
contribution of the host has a distinct role in the transmission
process, based on its capacity to affect the reservoir base of
parasites.* Knowledge in malaria reinforces the capacity of the
host to affect transmission intensity through informing
attitudes and behaviour> Communities cooperating with
health facilities and related structures such as the community
health workers (CHWSs) have recorded strides in malaria
prevention and control® have a unique role to play.

Zambia is considered among the leading nations in malaria
control,"® and the efforts demonstrated attest to the fact. The
fight against malaria in Zambia has been supported through
global funding, and local state efforts with tremendous enabling
factors in terms of good governance and political will.
Knowledge studies have been conducted in Zambia from as far
back as the late 1990s,”® and contribute to the understanding of
community determinants of malaria; although, as in Swaziland,’
it is only recently that the importance of these studies has been
recognised for use in control efforts in Zambia.'®" The nation has
also made strides in reaching the global World Health
Organisation (WHO) targets in control,* including long-lasting
insecticide-treated net (ITN) distribution, high indoor residual
spray (IRS) coverage and treatment.

There have been varying reports regarding the knowledge on
malaria in different communities around the world, with some
studies reporting improvements in the knowledge of the
mosquito as the vector, although that knowledge did not
translate to an improvement in intervention uptake.’'* On the
other hand, others have demonstrated the relationship between
knowledge on malaria and the malaria prevention and control
practices in communities.”

Studies involving community knowledge, attitudes and practices
have shown that factors,’s'” including education levels in some,
are related to behaviour in malaria control.”® It is clear that a
change in behaviour is an important component in malaria
prevention and control, but the basis of the behaviour elucidated
by determining the levels of malaria knowledge and the attitude
and practices of the community is even more crucial.

Our study sought to determine the level of malaria knowledge,
attitude and practices (KAP) related to malaria with regards to its
transmission and control in four malaria endemic provinces in Zambia.

Methods

Study area

Zambia is a landlocked country surrounded by eight
neighbouring countries.’ The country is located in southern
Africa between latitudes -8° and -18° South and longitudes 22°
and 34° East.® The population in Zambia, according to the
Census of 2010, is estimated at 13 046 508 people,’ all of whom
are at risk of malaria.? The disease peaks during the rainy season
and its burden is generally higher in rural compared to urban
areas.?’ As recommended by the WHO, cases of malaria are
mainly detected when patients visit a healthcare facility for
treatment, although surveillance detection also occurs.??
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Figure 1: Map of the study sites in the three malaria transmission zones.

Study frame

We randomly selected 584 households as follows: Lusaka (LS) -
311, North-western (NW) - 106, Western (W) - 105 and Luapula (LP)
- 62 households, with the provinces representing the low (Zone ),
low to moderate (Zone Il) and moderate to high (Zone IlI)
transmission zones,* respectively. A sampling frame with implicit
stratification was created for each of the four provinces and
Standard Enumeration Areas (SEAs) selected (Figure 1)
independently based on standard procedure.*

Each selected SEA on the frame had information on the province,
district, constituency, ward, region, and Census Supervisory Area
(CSA) where it is located. Systematic randomisation?' was
conducted at the SEA level for the selection of households.

Sample size

This was calculated based on another study to determine the
prevalence of uncomplicated malaria in the study population
assuming that 6% of clinical malaria cases would result in
uncomplicated malaria,*?® and using a prevalence of 2.1%:

Sample size (n) = Z2 [P (1-P)1/D%

where Z = the critical value, P = the proportion of patients with
uncomplicated malaria (2.1%) and D = the margin of error.””
Malaria Indicator Survey (MIS) malaria prevalence for each
province?® and the average number of persons per household?!
were used to obtain the samples.

This study was conducted in one province of each of the three
transmission zones. An extra province was selected in the low to
moderate transmission zone by design in order to compensate for
the greater number of provinces in the low to moderate zone.?

Study design and data collection
This study was a cross-sectional survey conducted from
November 2013 to January 2014.

Questionnaire administration

The questionnaire was in English but was administered by two
trained enumerators from the Zambian Central Statistical Office
(CSO) at the various local offices in each province, facilitating
accurate translation of the questionnaire in each community.

Translations were agreed upon for uniformity before the study in
each of the provinces. This process was monitored by a study
supervisor. Verbal consent to interview was obtained before a
questionnaire was administered.

Data analysis
Weighted chi-square test and logistic regression in STATA 11 at
95% confidence level were used.

Sample weights

In order for the survey estimates to be representative of the
population within each province, it was necessary to weigh the
sample data.?*

Results

Study population

Out of the 584 household heads interviewed from the four
provinces, 76.3% were males and 23.7% were females, with a
mean age of 41.9 years (range: 17-85 years; standard deviation:
13.8). Table 1, using weighted chi-square values, shows the
demographic characteristics of the study population including
the level of education, occupation and income level.

Knowledge and attitudes to malaria and source of
information

Out of the 584 household heads interviewed in all the four
provinces, 97.4% had heard about malaria; the majority of them
through the health facility (y? = 14.5; p = 0.002; Table 2; Figure 2).

Table 3, by weighted analysis, shows that newspapers and
television as sources of malaria information were significantly
related to education, income and employment levels. Household
heads that reported significantly higher use of television and
newspaper as sources of malaria information had tertiary
education (p = 0.0005 and p < 0.0001), incomes higher than
ZMK 60 000 per annum (p = 0.0001 and p < 0.0001), and were
employed (p = 0.04 and p < 0.0001).

By further analysis, the contribution by healthcare facility as a
source of information was statistically ranked as the highest
(healthcare facility 59.9%: 95% Cl 50.3-69.5; CHW 16.6%: 95% Cl
9.3-23.9; radio 6.9%: 95% Cl 1.9-11.9; television 5.4%: 95% Cl 1.0
9.8; malaria group 3.9%: 95% Cl 0.1-7.7; church 2.7%: 95% Cl 0.5-
5.9; community leadership 1.7%: 95% Cl 0.8-4.2; family member
1.2%: 95% Cl 0.9-3.3; friend 1.1%: 95% Cl 0.9-3.1; school 0.5%:
95% Cl 0.9-1.9; newspaper 0.1%: 95% Cl 0.5-0.7). Figure 3 shows
the signs and symptoms of malaria known.

Attitudes and practices in malaria control and
prevention

Table 4 (by weighted analysis) shows attitudes and practices in
malaria control and that 64.2% of the study population would
attend formal health facilities and health posts within 24 h of
noticing malaria signs (p = 0.0007), although only 6.4% would
use antimalarial drugs as an alternative to attending a health
facility (p < 0.0001). Table 5 shows the relationship between ITN
possession and education levels.

Association of practices with knowledge and
attitudes

Table 6 relates practices with knowledge and attitudes as follows:
attending formal health facilities and health posts early, and the
use of pain killers as an alternative to attending formal health
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facilities and health posts. The latter was higher in household
heads who had secondary education and higher (62%; y* = 14.1;
p = 0.0002) and the employed than in the unemployed (76.8%;
x?=36; p < 0.0001). The use of Coartem antimalarial medicine as
an alternative to attending the formal health facilities and health
postswas higher (57.1%; y*>=8.7; p=0.003) among the household
heads who were unemployed. Seeking malaria treatment within
24 h of noticing malaria symptoms (74.2%; x> = 10.9; p = 0.01)
and antimalarial use as an alternative to attending formal health
facilities (52.4%; x> = 41.8; p < 0.0001) were significantly related
to interaction with community social structures, such as
community health workers.

There was a relationship between education levels and owning
an ITN (56.5%; x> = 4.6; p = 0.03). IRS acceptance was higher
among the unemployed (26.1%; x* = 5.9; p = 0.02) and among
those who knew the mosquito was a vector (91.9%; y* = 38.3;
p =0.008).

Discussion

In this study, the age of the youngest household head observed
in Lusaka and North-western provinces was 17 years; it is a rare
occurrence to have young adults heading households, especially
in urban Zambia.”

The population in Zambia is dominated by females (51-53%),*'%
yet household headship rests heavily on males (74.9%),%3° as
also demonstrated in our study, where 66-87% household heads
were male.

Knowledge of the mosquito as a vector of malaria was quite high
(89.6%) in comparison with the 1% found in the Mporokoso and
Choma districts in 2000.2 Our findings were comparable with
85% obtained in another study,’® and in other studies in which
the knowledge levels varied 27-99%.°-** In our study, Lusaka and
Luapula provinces recorded the lowest proportion; and, for
Lusaka, this is explained to some extent by successful malaria
control efforts. In spite of knowledge, correct behaviour in
certain cases is hindered by a lack of or limited malaria
experience,’™** although it has further been suggested that
malaria knowledge tends to reduce with the lowering of malaria
levels.? This further justifies the suggestion that improvement in
knowledge, attitudes and practices related to malaria may be
attained after considering its predictors at micro-level.®

Regardless of the low knowledge levels in the previous study in
Zambia’ in comparison to our study, the finding that education is
not related to malaria knowledge levels remains constant. This is
also in agreement with one study'® but not another where only
knowledge on preventive methods was inversely related to
education levels®? demonstrating no advantage of higher
education levels in knowledge and practices in malaria control.
The latter was implied in our study, as well as others,'s** where
most household heads who knew the capacity of malaria to kill
were from rural areas where education levels are lower, and high
knowledge was attributed to high endemicity of the disease.®
We agree with findings that formal education does not relate
significantly with malaria risk.'®'” Furthermore, other studies
recommended that improving the manner in which information
reaches the communities with special attention to illiterate
community members and tailor-made messages to encourage
hanging up ITNs which would bridge owning and use were still
necessary.'”2¢ Kaona and Tuba found that training motivators
and vendors were contributing to compliance with standard

therapeutic doses and correct identification of malaria."' Another
study showed that community health education can help
improve health seeking behaviour.?”

Additionally, other studies revealed that illiteracy with regards to
health education®' is an important factor to guiding behaviour
Change messages,32'3338 and [Mwanje, personal communication, 2013] as We” as
taking socioeconomic and sociocultural aspects of particular
communities into consideration in developing tailor-made
interventions to avoid disrupting economic and cultural
activities, and hence succeed with community commitment.’™
Kaona et al. showed that age and literacy had no effect on
people’s health seeking behaviour, yet community health
education was inevitable.” As such, they recommended that
motivators and vendors are trained accordingly.”

Our study, in agreement with another, revealed that the main
source of malaria information and known signs, i.e. fever, headache
and body aches, were from health facilities,” with fever being
prominent in line with other studies.'®***4 This shows Zambia's
success in the“all households must know fever as a key predictor of
malaria” policy’; although, it has been shown elsewhere that this
predictor fails in children with diarrhoea.*’ Headache and body
aches were symptoms that were significantly related with higher
education levels in our study. The source of this knowledge may
need to be investigated, as well as the implication it may have on
the attitudes and practices against the widely known symptom:
fever.

Attitude, “a compound of affect, cognition and behaviour”* is
an important component in malaria control although it has not
been adequately considered in the design of interventions such
as health education promotion messages, hindering sustainable
control.*® With regards to seeking treatment early and from
health facilities, those with higher levels of education displayed
an attitude of complacency, possibly owing to easy access to
alternative treatment, a finding specifically true for Lusaka
province. In agreement with another study, most participants
with primary education and below attended healthcare facilities
early,” whereas another study showed only a few participants
visited healthcare facilities early." Based on our regression
analySiS, and Other ﬁndings,‘”’ [Mwanje, personal communication, 2013] a
correlation between increased knowledge and good treatment-
seeking behaviour was demonstrated. However, the translation
of knowledge to improved practice was inadequate. We
demonstrated that interaction with community health workers
was significantly related with seeking malaria treatment early,
as well as using antimalarial drugs as an alternative to seeking
healthcare from formal health facilities. Other studies have also
demonstrated failure at translating knowledge into prevention
practice5, [Mwanje, personal communication, 2013] When preferring home
treatment regardless of condition'®; in insisting on chloroquine
as an antimalarial therapy based on attitudes®; and, in
understanding what aspects of malaria were important, such as
differentiating mosquitoes as a nuisance as opposed to
mosquitoes as a source of infection.** Further, Zurovac and
others found that although the use of chloroquine for
uncomplicated malaria was successfully discontinued in
Zambia, the change of policy to treatment with artemether did
not translate to adequate point-of-care use of the drug, where
both chloroquine and sulphadoxine pyrimethamine in
conjunction with artemether lumefantrine were in use.* These
authors* and others* also found that patients were more ready
to accept the new treatment than health workers.
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Table 1: Demographic characteristics of household heads selected in the study?

Luapula Lusaka

Characteristics

Mean age range in years 22-78 17-85
Gender

Male 66.2 79.3

Female 33.8 20.7
Total 100 100
95% Cl 56.9-75.5 71.4-87.2
Education

Primary &< 70.2 28.8

Secondary 28.8 429

Tertiary 0 135

Crafts 0 5.0

Other 0 0.7

Not known 0.9 9.2
Total 100 100
95% Cl 61.2-79.2 19.4-37.0
Occupation

Unemployed* 736 15.8

Trained Employee 3.8 23.8

Small trader 19.6 213

Civil servant 1.5 2.0

Other** 1.5 37.1
Total 100 100
95% Cl 65.0-82.2 8.7-22.9
Income ZMW***

Above 12,000 0 1.0

60,000-119,999 0 19

36,000-59,999 1.5 4.7

12,000-35,999 3.8 223

4,800-11,999 & below**** 94.7 70.1
Total 100 100
95% Cl 90.3-99.1 61.1-79.1

2Demographic characteristics of the study population.
*Unemployed including subsistence farmers, overage and invalids.

**Qther (occupation) including farm workers, military, retired and fishing.

***(1 USD = 5 ZMW in 2014).
*#***Minimum wage and below.

Further, our analysis showed that high income, employment and
a higher level of education were positively related to use of pain
killers, while unemployment was positively related to use of
antimalarial medication, demonstrating that economically
advantaged household heads took their elite status for granted
by neglecting to practice good treatment seeking measures.
Additionally, our study demonstrated that the unemployed who
accessed antimalarial drugs did so through their interaction with
community health workers who visited communities on a regular
basis to provide information and proper treatment for malaria.
We also demonstrated that sources of malaria information were
related to education levels and, as such, policy makers may need
to tailor information packages according to the general level of
education in a particular area.

N-western Western Total p-value
19-85 20-84
87.4 64.8 763 0.002
12,6 35.2 237
100 100 100
80.9-93.9 55.4-74.2
64.1 59.7 455 <0.0001
27.8 29.8 36.4
34 8.6 9.0
0 0 27
0 0 0.4
47 1.8 6.1
100 100 100
54.7-73.5 50.1-69.3
343 726 36.5 <0.0001
2.0 4.6 14.4
15 6.8 174
4.1 4.0 25
48.1 12.0 29.2
100 100 100
25.0-43.6 63.9-81.3
0 0 0.5 <0.0001
0 0 1.0
4.1 0.8 35
4.8 33 13.8
91.1 95.9 81.2
100 100 100
85.5-96.7 92.0-99.8

While accounting for cultural beliefs in the design of control
measures and messages is critical,*® regional differences in terms
of malaria transmission levels and region-specific cultural
backgrounds must be considered.'** Other constraints to fully
achieving the Ministry of Health (MOH) goals are “presence of
malaria in remote areas with limited access to health and
education services, political instability”, which also vary by
region.' Our study highlights such realities in Western and
North-western provinces where access to healthcare and
education is limited, and further recommends investigation into
the basis of behavioural challenges revealed in low community
uptake of appropriate control services in areas like Lusaka
province, even when available.
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Table 2: Knowledge about malaria among household heads selected in the study

Luapula Lusaka N-western Western Total p-value
Has respondent heard of malaria?
Yes 100 98.4 90.6 100 97.4
No 0 1.6 9.4 0 2.6
Total 100 100 100 100 100
Heard from?
Friend 323 232 179 124 21.2 0.002
Family member 48 15.4 1.9 124 1.3
Pamphlet 1.6 19 0.0 1.9 1.5
Newspaper 0.0 1.6 0.0 1.9 12
Radio 58.1 37.0 40.6 524 426
Television 0.0 27.3 0.9 5.7 15.8
School 1.6 55 2.8 3.8 43
Church 19.4 8.0 17.0 1.0 9.6
Community 21.0 16.1 20.8 18.1 17.8
Health Facility 91.9 69.1 76.4 47.6 69.0
CHW 339 4.5 10.4 48.6 16.6
Malaria group 25.8 2.6 0.9 1.0 4.5
What transmits malaria? (weighted data)
Mosquito 85.6 87.5 96.4 91.8 89.1 0.009
Untreated drinking water 24 5.5 0 0.8 35
Poor hygiene 0 03 0 0 0.1
Stagnant water 0 25 0.7 29 1.9
Dirty surroundings 0 0.6 0 1.1 0.5
It just comes 0 0.4 0 0 0.2
Rain 35 0.5 0 0 0.8
Not sure 0 0.4 0 0 0.2
Trees 0 0.4 0 0 0.2
Dirty food 0 0.4 0 0 0.2
Weather 0.9 0.4 0 0 0.3
Do not know 7.7 1.1 29 34 2.8
Total 100 100 100 100 100
95% Cl 78.7-92.5 81.0-94.0 92.7-100.1 86.4-97.2
Can malaria kill? (weighted data)
Yes 100 95.7 99.3 99.2 97.5 0.02
No 0 2.8 0 0 1.5
Do not know 0 1.6 0.7 0.8 1.1
100 100 100 100 100
95% Cl 100 91.7-99.7 97.7-100.9 97.5-100.9
What are the signs of malaria
Fever 100 894 89.6 77.1 88.4 0.01
Headache 21.0 67.8 54.7 77.1 62.2
Body ache 226 54.7 51.9 61.0 51.9
Chills 0.0 19.0 57 26.7 15.9
Vomiting 59.7 34.1 40.6 28.6 37.0
General malaise 21.0 39 8.5 18.1 9.1
Appetite loss 355 11.6 16.0 238 17.1
Dizzy 14.5 5.8 7.5 17.1 9.1
Other 0.0 10.3 0.0 29 6.0
(Continued)
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Table 2: (Continued)

| Luapula | Lusaka | N-western | Western | Total | p-value
Households have enough malaria info? (weighted data)
Yes 79.3 90.5 854 355 79.6 <0.0001
No 20.7 89 135 62.7 19.7
Do not know 0 0.5 1.1 1.8 0.7
100 100 100 100 100
95% Cl 71.4-87.2 84.8-96.2 78.5-92.3 26.1-44.9
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Figure 2: Sources of malaria information among household heads.
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Figure 3: Signs and symptoms of malaria among household heads.
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Table 3: Relationship between education level and information source (weighted data)

Health CHW | Radio Malaria | Church | Community Family School News Total
Facility group Ieadershlp member paper

Primary 583

educa-

tion and

below

Secondary 61.8 15.5 44 83 4.0 2.0
Tertiary 63.2 10.4 2.6 11.5 2.6 0
Crafts 49.3 0 233 11.8 0 0
Total 59.9 16.6 6.9 54 3.9 2.7

Furthermore, 85.8% household heads in our study believed
malaria was preventable, 92.7% of which believed it was
preventable by ITNs. Other studies®' also reported higher
proportions (78% and 90.1%, respectively) in that regard,
although the proportion of those who believed it was
preventable by ITN were low (15.6%).°

With regards to owning and use of ITNs, the proportion of fathers
owning ITNs was higher than all family members. Additionally, in
provinces where proportions of mothers owning ITNs were
higher than all categories, fathers were still next in line. The use
of ITNs among the households that reported owning them was
quite high (61.5%). It has been recommended that efforts to
educate communities, particularly women who are already
convinced of their vulnerability, would yield more results in
appropriate and vulnerable groups® if made consistently over
time.*® We concur with the recommendation that delivering
educational information on malaria knowledge to women can
help increase ITN ownership and use.”™

Although a good number of ITNs were reported among the
unemployed, our study further showed a significant relationship
between having an ITN and attaining secondary education or
higher. The high ITN proportions among the unemployed is
attributed to the MOH ITN distribution campaigns in Zambia,
which have made a significant contribution in equity in ITN
ownership, increasing coverage from 38% in 2006 to 64% in
2010.'""We attribute our regression analysis findings of household
heads with secondary and tertiary education levels more likely
having ITNs compared to those with lower education to
individual effort in acquiring current ITNs given the possibility of
wear and tear of MOH ITNs distributed as early as 2005.>°

A number of participants equated owning an ITN to receiving it
as a donation, and never considered purchasing one as an
option. This attitude was reflected in studies where individuals
would not seek out testing or treatment even when services
were subsidised mainly because the services were not absolutely
free> and in which respondents reported that they could not
afford to purchase an ITN.?' Free distribution of ITNs could be
leading communities to develop a dependency on handouts, so
a balance must be achieved because it is important to maintain
the use of ITNs in endemic areas as a way of maintaining
protection in case of disasters. Sustainability of the ITN effect has
been demonstrated in some disaster areas in Zambia where
malaria prevalence did not increase amidst disasters owing to
use of ITN and other measures.?

Attitude to and acceptability of IRS in our study was determined
based on the experience that community members had with the

1.9 12 09 0 0 100
15 15 0 5.1 15 100
0 39 116 0 0 100
17 12 1.1 05 0.1 100

most recent spray, and also reasons advanced by household
heads for their displeasure with the spray service. Our study is in
agreement with another,' which showed that the reasons given
against IRS did not hinder acceptability as it was higher in areas of
low development and education like the Luapula and Western
provinces. However, sustainability is not guaranteed without
behaviour assessment, interventions and change considering
that houses in such areas are often re-plastered owing to low
understanding of, and sometimes necessitated by, the short-term
nature of muddy structures,' thereby negating the IRS effect.

Factors that influence malaria control vary not only between but
also within transmission zones, as was the case with differences
in education levels, knowledge, attitudes and practices between
Lusaka and North-western provinces versus Luapula and Western
provinces, agreeing with one study that “there is no universal
truth with regards to utilisation of healthcare” and that “every
situation and every district has its own specific characteristics
which make the outcome of decision-making process different
every time”*? Our study revealed the unique factors that
influence malaria transmission and control in various zones
which must be addressed with tailor-made measures at the
lowest level. This must be done while taking into account
behaviour change, an underlying factor in all intervention efforts.

Conclusion

Our study is the first to study knowledge, attitudes and practices
in malaria control simultaneously in various endemic provinces
representing the formal stratification of malaria transmission
zones in Zambia. We demonstrate that malaria knowledge,
attitudes and practices with regards to transmission and control
in the three transmission zones were similar in some respects,
but varied in levels at province level. Community members
demonstrated knowledge although disjointed with practices in
access and use of protection or treatment. Therefore, information
through available channels such as health facilities, radio and
CHWs depending on local settings must be enhanced and the
process must be based on area-specific tailor-made strategies
given that malaria knowledge is low in low transmission zones.
There is need to scale up IRS coverage as well as ITN use
considering that, from our study, IRS coverage was quite low;
and, although ITN coverage was higher, the ITNs could have
been old and worn out: a factor compounded by apathy for
personal procurement. We further recommend enhanced
community-level efforts to assess needs and cover the different
communities with befitting protection. Socio-cultural issues
along with factors such as distance to health facilities and
environmental issues which remain unique for the various zones
must also be considered in malaria control.
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Table 4: Attitudes and practices in malaria control among household heads selected in the study

How soon do household heads seek treatment

One day (within 24 h)
2-3 days
4-6 days

7 days or more

95% Cl

Alternative to seeking treatment
Nothing other than HF
Antimalarial
Pain killers
Traditional antimalarial

Other

95% Cl

Malaria preventable
Yes
No

Do not know

95% Cl

Luapula

84.9
13.7
13
0
100
77.9-91.9

413
5.0
45.2
8.6

100
0.7-9.3

86.1
13.0
0.9
100
79.3-92.9

Lusaka

55.7
41.6
1.0
17
100
46.0-65.4

23.0
3.9
61.9
6.7
4.5
100
0.1-7.7

82.6
159
15
100
75.2-90

N-western

66.3
337
0
0
100
57.0-75.6

40.7
0.7
453
13.3

100
-0.9-2.3

88.8
8.8
25
100

82.6-95

Personal protection believed in for malaria prevention among heads who believed malaria was preventable

Coil

Aerosol spray (Doom)

Burning cow dung or other organic

Closing windows

ITNs

95% CI
Have bed nets?
Yes

No

95% Cl

Who owns nets?
Father
Mother
Children > 5 yrs.
Children < 5 yrs.
Other
NA

Bed nets all in use?
Yes
No
NA

95% Cl

0
0
6.9
3.2
89.9
100
84-95.8

63.7

36.3

100
54.3-73.1

33.9
516
22,6
33.9
0.0
0.0

63.6

364

100
54.2-73

32
53
0.5
0
91.1
100
85.5-96.7

65.3

34.7

100
56-74.6

46.0
289
25.7
0.3
0.0

58.0
4.9
BYAl
100
48.3-67.7

0
0
0
74
92.6
100
87.5-97.7

51.9

48.1

100
42.1-61.7

43.4
321
18.9
17.9
19
19

425
11.9
45.6
100
32.8-52.2

Western

69.7
274
0
22
100
60.7-78.7

54.7
225
43
18.5
0
100
14.3-30.7

94.2
39
19
100

89.6-98.8

o o o

100
100
100

98.5

1.6

100
96.1-100.9

61.9
714
41.0
48.6
1.0
1.0

89.4
9.0
1.6
100
83.4-95.4

Total

64.2
337
0.8
12
100

334
6.4
48.0
9.7
24
100

85.8
12.6
1.6
100

1.7

2.8

1.3

15
92.7
100

68.0
320
100

49.8
48.6
28.6
293
0.7
0.5

61.5
5.7
32.8
100

p-value

0.0007

<0.0001

<0.0001

<0.0001

<0.0001

(Continued)
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Table 4: (Continued)

Luapula Lusaka N-western Western Total p-value
Happy with spray service
Yes 374 18.9 17.6 24.8 2238 0.003
No 1.5 1.6 13 52 2.1
NA 61.2 79.5 81.2 69.9 75.1
100 100 100 100 100
95% Cl -0.9-3.9 -0.9-4.1 -0.9-3.5 0.8-9.6

Table 5: Relationship between education level and ITN use (weighted data)

59.9 67.0 59.6 435 62.1%
No 35 5.4 228 39 6.1
NA 36.6 27.6 17.6 526 100
Total 100 100 100 100 100
95% Cl -0.1-7.1 1-9.8 147-31.1 0.1-7.7

*p < 0.0001

Table 6: Relationship between knowledge and attitude with practices (odds ratios)

_ Pain killers Have ITN Accept IRS Use antimalarial med Seek treatment in 24 h

High income
P 0.02
95% Cl 1.1-2.4
Employed OR 28
P <0.0001
95% Cl 1.9-3.9
Secondary & above OR 1.6 1.6
P 0.005 0.02
95% Cl 1.2-2.2 1.1-25
Unemployed OR 1.6 26
P 0.02 0.002
95% Cl 1.1-25 1.4-4.9
Malaria can kill OR 3.2
P 0.009
95% Cl 1.3-7.8
Mosquito as vector OR 19
P 0.01
95% CI 1.1-3.2
Knowing fever OR 2.2
P 0.005
95% C| 1.3-3.8
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