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Abstract
Background: Malaria continues to be a major public health problem in Equatorial Guinea, despite the control 

efforts made since 1990s. Upcoming control interventions should incorporate the behavioral and social aspects of 
malaria, for which is essential to have base-line and context-specific information.

Methods: A retrospective study was carried out to analyze the major outcomes of three cross-sectional surveys 
on malaria-related knowledge and behavior, conducted in Equatorial Guinea in 1996, 2001 and 2007. Results were 
described using frequencies, and major outcomes were compared between regions through logistic regression 
analysis adjusting by socio-economic and individual-related factors.

Results: The knowledge towards malaria was overall better in 2001 than in 1996 in rural Bioko, and the attitudes 
and practices concerning malaria treatment and prevention were more correct in Bioko Island than in mainland 
Equatorial Guinea in 2001. Results in the 2007 survey, showed limited knowledge but appropriate practices related 
to the management of children with clinical malaria in Bata.

Conclusion: Equatorial Guinea is a small but heterogenic country, with population showing distinct perception 
of malaria and its public health impact across regions. National malaria control strategies should have this diversity 
into account and sensitization campaigns should be tailored to context-specific misconceptions and different 
epidemiological patterns identified.

Keywords: Malaria; Social; Behavior; Equatorial Guinea; Knowledge; 
Community awareness 

Introduction
Equatorial Guinea is a small country located in the Gulf of Guinea 

and consisting of an insular region and a mainland region. The whole 
country is categorized as a malaria high transmission area, with more 
than 1 case per 1000 population, and more than 80% of the cases due to 
P. falciparum [1]. Nowadays  malaria is the leading cause of morbidity
and mortality among children under five years of age, regardless of the
control efforts made since late 1990 [2].

In the African continent, the increasing efforts and investments 
in malaria have contributed to a substantial decrease in the incidence 
of clinical cases although the disease remains a major public health 
problem in the Sub-Saharan region [1]. The WHO world malaria report 
2014 estimated that 198 million cases of malaria and around 600,000 
deaths occurred globally, with Africa accounting for 90% of the deaths. 
Furthermore, and despite the progress, malaria remains a major killer 
of children, particularly in Sub-Saharan Africa, where it takes the life of 
a child every 2 minutes [3].

Over the last 20 years, a set of interventions have been put in place 
in Equatorial Guinea with a geographic imbalance and Bioko Island, 
the largest island of the insular region, has capitalized most of them. 
During the 1990 decade several strategies were implemented, although 
with limited scope and primarily targeting Bioko rural populations [4-
7]. In 2004, a large-scale control programme, the Bioko Island Malaria 
Control Programme (BIMCP), was launched with the major goal of 
achieving the elimination of malaria transmission in the island [8–11]. 

Meanwhile, in the mainland region of Equatorial Guinea the first 

set of interventions did not start until 2001, even though large scale 
interventions began in 2007, with the implementation of a 5-year 
project, the Equatorial Guinea Malaria Control Initiative (EqGMCi) 
[10]. The EqGMCi was similar on its conception to the BIMCP although 
not all provinces were equally covered [11].

Despite all these efforts and programmes the most recent prevalence 
rates published for Bioko Island and the mainland region, 18% (in 2014) 
[12], and 52% (in 2011) [11] respectively, show how malaria remains a 
major health issue in Equatorial Guinea.

In the assessment of the potential ways of improving malaria control 
strategies, there is global agreement on the necessity of operational 
research that helps create context specific messages based in scientific 
evidence [13]. Furthermore, malaria control programs need to broaden 
the focus on the parasite and the mosquito vector to the social and 
behavioral factors associated with the disease. Malaria control efforts 
cannot longer afford to overlook the multidimensional human context 
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that creates and supports different notions related to malaria prevention 
and treatment [14]. 

Knowledge and behavior are considered to be among the principal 
factors that influence vulnerability to malaria at individual, household 
and community levels, affecting the exposure and progression of the 
disease [15]. There is ample evidence on how malaria knowledge and 
behavior of the community can modulate the efficacy of the strategies 
to be implemented, as misconceptions or inappropriate behavior can 
interfere with the effectiveness of control measures [16]. 

Many of the interventions carried out in Equatorial Guinea included 
elements of Information, Education and Communication (IEC), and 
several operational research studies on malaria knowledge attitudes 
and practices were in place, but the majority of them have never been 
analyzed or published.

The Ministry of Health (MoH) in Equatorial Guinea is expected 
to include in its new long-term strategic plan to fight malaria 2016-
2020, now in process of elaboration, actions aiming at increasing social 
awareness towards malaria and to promote adequate community 
behaviors related to the disease. Assembling the knowledge resulted 
from previous socio-behavioral studies conducted in the country may 
contribute to the design and implementation of more effective malaria 
control and prevention strategies.

Here we present the results of three cross-sectional surveys, which 
aimed at assessing the household knowledge and behavior related to 
malaria in Equatorial Guinea. These surveys were conducted in 1996, 
2001 and 2007 and covered diverse geographic areas of the country.

Material and Methods
Study area and population

Equatorial Guinea is located in the Gulf of Guinea, with a surface 
area of 28,051 km² and a total estimated population of 720,000 [17]. 
Equatorial Guinea consists of two regions: a mainland region, which 
is bordering with Cameroon to the north and Gabon to the south and 
east, and an insular region consisting of two provinces, Bioko and 
Annobon Islands. 

Bioko is the largest island and where is located the country's capital, 
Malabo. The mainland region, where the 75% of the nation's population 
lives, is divided into four provinces: Centro Sur, Kie-Ntem, Wele-Nzas 
and Litoral where Bata, the largest city of this region, is located. Bubi is 
the biggest ethnic group in Bioko Island while Fang is the predominant 
ethnic group in mainland region. Other groups like Combe and 
Anoboneses are also present in both regions.

The country’s tropical climate creates an ideal setting for 
transmission of malaria and as such, malaria is endemic with year-
round transmission in the mainland and the islands [18].

The World Bank classified Equatorial Guinea as a high income 
country due to the benefits of its large off-shore oil reserves, exploited 
extensively since 1997, which resulted in a gross national income 
per capita of US$13,560 in 2012 [19]. However, despite extensive 
infrastructure investments in recent years, Equatorial Guinea is still 
ranked 144 in the 2014 United Nations Human Development Index 
[20].

Data collection

This study analyses the results of three cross-sectional household 
surveys on malaria knowledge and behavior conducted in Bioko Island 

and mainland Equatorial Guinea between 1996 and 2007. Table 1 details 
the core characteristics of the surveys: region, area, date, sampling 
design, and number of households surveyed.

A first survey was conducted in rural communities of Bioko Island 
in May-August 1996. A random selection of 363 households from 30 
communities was made from a census of rural communities where 
every household was identified by a single code associated with the 
head of household and respondents were adults of the household. 

A second cross-sectional survey was carried out in 2001, targeting 
rural and urban communities and stratified by region; Bioko Island 
(October-November 2001) and mainland region (August-October 
2001). For this survey, 477 households in 60 communities were 
randomly selected based on the II Population and Households Census 
1994 [21], and respondents were adults present in the household at the 
time of the survey. 

Finally, a third cross-sectional survey was undertaken in Bata (the 
largest city in mainland Equatorial Guinea) and surroundings, in May-
July 2007. A simple random sample of 475 households was selected 
from a list of under-5 year old children registered within the influence 
area of a health center (La Libertad Health Center). This health center 
covered the primary health care of northern urban neighborhoods of 
Bata and nearby villages of the coastal area. Respondents of the 2007 
survey were the caregivers of the selected children.

Age and sex of the interviewees as well as information on the 
household ownership of radio and/or TV, as indirect measures of socio-
economic status, were collected in all three surveys. In the 1996 and 
2001 surveys the level of studies attained by the respondents was also 
recorded as well as the average wake-up and bed- times for adults and 
children.

Data of three surveys were collected through semi-structured 
questionnaires by local trained personal. The questions focused on 
topics such as malaria transmission, malaria clinic and treatment, 
prevention and community control. The questionnaires were coincident 
in the main questions and these are analyzed in this study. 

In the first two surveys (1996 and 2001) the adults interviewed were 
questioned about their malaria clinic and treatment history, while in the 
survey conducted in Bata in 2007 these questions specifically targeted 
the children under their care.

Data processing and statistical analysis
Common questions to the three surveys were analyzed, and 

grouped by subject category as described in Figure 1. The answers 
on drugs intake were classified into the following broad categories: 
antimalarial, antipyretic, traditional medicine, vitamins and antibiotics.  

The number of real answers for each of the questions analyzed in 
the 1996 and 2007 surveys was computed and percentages calculated 
based on these absolute frequencies (i.e. excluding missing). 

The 2001 survey was designed to enable regional comparisons. 
Percentages were then used to summarize samples characteristics, and 
differences between regions were assessed by the Rao-Scott adjusted 
Chi-square test. The differences in responses between regions were 
assessed by logistic regression, with each of the outcome variables as 
the dependent variable and the region of study as the independent one. 
In order to account for the socio-demographic differences between 
regions, and only for the most relevant questions (Table 1) we further 
performed a multivariable logistic regression model including as 
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more access to TV and radio at home as compared to the mainland 
sample (Table 2). 

Over 92% of the respondents in 2001 identified fever as a malaria-
related symptom and mosquito bites as a cause of malaria transmission, 
and responses associating malaria transmission with drinks and foods 
were over 70% and 50% respectively, in both regions. The majority in 
both regions also associated water and puddles with mosquito breeding 
sites and pointed the mosquito nets as one of the best method of 
prevention (Table 3).  

The perception of malaria as a ‘problem’ was eight times higher in 
Bioko and the use of “Antimalarial” drugs was also more frequently 
reported (85.1%) in Bioko than in the mainland region (65.4%), while 
the use of “Traditional medicine” was less reported in the island. 
However, the attendance to health facilities for malaria treatment was 
around 60% for both regions in this survey (Table 4).

The average wake-up time for adult and children was around 6.30 
am and average bedtime around 8.30 pm for children and 9.30 pm for 
adults. These values did not show any change for the regions and years 
analyzed.

Bata (mainland region)

Respondents of the 2007 survey in Bata were mostly female, with 
a mean age of 28 years (standard deviation (SD): 9.9). Nearly 80% of 
them said to have a radio and/or a TV at home.

Most of the respondents identified fever (93.9%) and weakness 
(89.2%) as malaria-related symptoms. However, mosquito bite, as a way 
of transmission, was reported only by 68.1% of the respondents, and 
mosquito nets as a prevention measure by 66.2%. 

More than 90% of the caregivers considered malaria a serious 
problem for the community, and 70% of them declared having taken 
their children to a health facility for seeking malaria treatment. Over 
96% said to have used “Antimalarial” drugs and “Antipyretic” as the first 
treatment of choice to treat the latest malaria episode of the children in 
their care.

Finally, 75.3% of children were reported to have slept under a bed 
net the night before to the survey.

Discussion 
This study analyses the malaria household knowledge and behavior 

of three surveys conducted in 1996, 2001 and 2007, in different 
geographic areas of Equatorial Guinea. The outcomes of these three 
cross-sectional surveys suggest that the knowledge towards malaria in 
rural Bioko in 1996 was quite appropriate but not the main practices 
related to treatment and prevention. In year 2001, the knowledge, 
attitudes and practices in general seems more correct in Bioko Island 
than in mainland region. Results in the 2007 survey, showed limited 
knowledge but appropriate practices related to the management of 
children with clinical malaria in an area of the capital of the continental 
region (Bata). 

These differences in household knowledge and behaviour might be 
at some extent related to the imbalance by regions of the interventions 
implemented in the country at the time the surveys were conducted. 
Thus, appropriate knowledge regarding malaria signs, symptoms and 
transmission was high (above 90% of correct responses) in the three 
surveys, but highest in Bioko Island in 2001 where more control 
interventions against malaria have been implemented since early 
1990s. This may be among the underlying reasons for the good social 

confounding variables the area of study (rural/urban), the sex and age 
of the interviewee, and the presence of radio and TV in the household 
(both introduced in the model independent of each other).

The adjusted odds ratios (AOR) and 95% confidence intervals (95% 
CI) were computed for the multivariable models.

 P-values less than or equal to 0.05 were considered statistically 
significant for all statistical analysis. 

Data analysis was performed using SPSS version 18.0 (SPSS Inc., 
Chicago, Illinois, USA).

Ethics, consent and permission
The Ministry of Health and Social Welfare of Equatorial Guinea 

approved all three studies and questionnaires. Oral informed consent 
for participating in the study was obtained from all the interviewees.

Results
Bioko Island (1996)

In the 1996 survey, around 58% of the individuals selected among 
the rural households were women. Overall, 18% of the respondents 
had reached secondary education, and 37% reported to have radio in 
the house. 

More than 90% of respondents identified “Fever” as a major 
symptom of malaria infection. Among the interviewees, “Mosquito 
bites” (89%) and the intake of some drinks (62%) and foods (26%) 
were reported the major causes of malaria. “Mosquito nets” was the 
most mentioned method for preventing malaria among the individuals 
interviewed (34%).

Malaria was perceived as a “Problem” and classified as a “Health 
problem” by the majority of the respondents. Nearly 38% of the 
interviewee stated to have selected a health facility to treat their last 
malaria episode, although antimalarial drugs were reported as the 
treatment of choice by over 80% of them.

Mosquito nets were used by less than 40% of the population, 
and individuals pointed to the unavailability of bed nets as the main 
reason for not using them. Other frequent responses were that they 
were “too hot”, or “insufficient number of bed nets to protect all 
members of the family.”

Bioko Island and mainland region in 2001 

In the 2001 survey, the majority of the respondents in Bioko Island 
were women while in the mainland region 51% were males. The Bioko 
respondents were also younger, had a higher educational level, and 

Figure 1: Subject Categories.
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acceptance of the BIMC Programme launched in 2004 and its rapid 
malaria prevalence reduction in the first two years [22], and it is 
consistent with observations in other endemic areas of Africa [23–26].

Unfortunately, knowledge on malaria-related morbidity, 
transmission and control measures seems to have decreased recently 
in Bioko Island according to a study conducted in 2009, where only 
65% of the respondents recognized fever as a malaria symptom and 
55% identified bed nets as a preventive measure of malaria [27]. This 
might be partially explained by a decline on the perception of malaria 
risk among the population due to the dramatic reduction of malaria 
prevalence in the island [28]. Other factors that could be related to 
this phenomenon are the intense demographic transitions experienced 
in the island, and the huge migration pressure from neighbouring 
countries and mainland Equatorial Guinea. It is important to maintain 
the sensitization and education of target groups during the life of the 
control projects and beyond, and to develop mechanisms that oversight 
the impact of such interventions on people’s knowledge and social 
acceptability of the interventions.

The association of malaria transmission with food or beverages 
intake was surprisingly consistent in the three surveys studied and 

coincident with what has been reported in other areas [29]. These 
misconceptions should be further explored to be taken into account in 
future IEC interventions in Equatorial Guinea.

The overall lower knowledge registered in Bata in 2007, even 
though they were under the area of influence of a health centre, showed 
how the understanding of malaria could vary from community to 
community [30]. Health education interventions should be designed 
according to the existing knowledge and adapted to each region.

The perception of malaria as a community problem was very high 
across the three surveys compared to what it has been reported in 
other places in Africa where malaria is perceived as a relatively minor 
problem and health is far down on community main concerns [31]. 
These levels of household awareness are important in order to have 
a positive attitude towards the prevention of the disease. It would be 
necessary to study the actual perception of malaria in the different 
regions of the country for the design of future interventions.

Regarding treatment-seeking behaviour, our results show that 
home treatment was the main option only in rural Bioko in 1996. In 
the other surveys, health services were the preferably places to treat 

Region Year Area Sampling design No. Households 
Bioko Island 1996 Rural Multistage random selection 363
Bioko Island

2001 Urban/Rural Multistage random selection
269

Continental Region 208
Continental Region 2007 Bata Area* Simple stage random selection 475

*Health Area of La Libertad Health Center (rural villages and urban neighborhoods)

Table 1:  Characteristics of the cross-sectional KAP surveys.

Variables

Bioko Island Bioko Island and Continental Region Continental Region

   1996 Bioko Island
2001 All Continental Region 2001

p
Bata City 2007

  N=363   N=269    N=208 N=475
%  % %   %

Area
Urban 0.0 63.2 33.7

**
97.3

Rural 100.0 36.8 66.3 2.7

Sex
Female 57.8 97.0 49.0

**
93.7

Male 42.1 3.0 50.9 6.3

Age Group(Years)

15-25 13.5 43.5 7.2
**
**
**

49.4

26-35 21.5 36.8 38.5 29.1

36-45 27.1 17.1 26.9 14.9

>46 37.8 2.6 27.4 6.6

Educational Level Attained
Primary School of - 82.5 35.7 62.3

**
 -

Secondary School  or+ 17.5 64.3 37.7   -
Radio In House

No 63.3 28.6 35.1 22.5

Yes 36.7 71.4 64.9 77.5

Television In House
No - 42.4 93.3

**
14.6

Yes - 57.6 6.7 85.4

**Differences between regional sample characteristics diverse at the significant level (p<0.001) in year 2001,by Rao Scott adjusted Chi Square test
“-” No data collected for that variable in that year

Table 2: Sample characteristics by year and region
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Variables

Bioko Island Bioko Island and Continental Region Continental Region

   1996 Bioko Island
2001 

Continental Region 
2001

Bioko Island versus Continental 
Region Bata  Area 2007

  N=363   N=269    N=208
p AOR(95%CI)± 

N=475
n&       %Yes n&       %Yes n&       %Yes n&     %Yes

Attitude towards malaria
Malaria is a problem 352     96.0 269      99.3 208      95.7 * 8.1(1.0-63.9) 410    95.2

Type of problem
A health problem 321     77.6 269    87.0 208      90.9 *

0.7 (0.3-1.5)

426   92.5

An economic problem 321      13.4 269     29.7 208      39.9 * 380   70.0

A social problem 321      8.1 269     9.7 202      2.9 * 389    74.0

Last place of treatment
Home/Pharmacy 331     50.2 269      28.3 208      36.5 *

1.7 (1.0-2.9)

278    48.2

Dispensary/Hospital 331      57.5 269     65.4 208      59.1 342    70.2

Traditional healer 331      7.6 269      0.7 208        3.4 * 208    2.9

Last type of treatment
Antimalarial 324      80.2 269      85.1 208      65.4 * 2.7 (1.5-5.1)

0.1 (0.6-1.7)

85    96.5

Antipyretic 324      21.6 269      48.7 208      54.3 *  157     98.7

Traditional medicine 324      17.0 269       3.3 208      26.4 * 157        0.6

Vitamins 324       2.2 269      36.1 208      20.7 * _

Antibiotics 324       0.6         269        2.2 208        3.4 * _

Using Mosquito nets
Yes 363      29.2         269      41.3       208      26.4 * 1.0 (0.6-1.7) 442      75.3

**Differences in the frequency of responses by region in 2001 diverse at the  significant level (p<0.05) by bivariate regression model 
& - data not collected in the 2007 survey frequency of response excluding missing

Table 4:  Crude and adjusted analysis of attitudes and practices to treat and prevent malaria by region in year 2001

Variables

Bioko Island Bioko Island  and Continental Region Continental Region

   1996 Rural Bioko Island 
2001 All

Continental Region 
2001 Bioko Island versus Continental Region Bata  Area 2007

  N=363   N=269    N=208
p AOR(95%CI)± 

N=475
n&       %Yes n&       %Yes    n&       %Yes n&     %Yes

Signs & Symptoms
Fever 347      90.5 268        96.6 208        94.2

*

*
*

*
*

3.1(0.8-11.0)

441    93.9

Headache/Nausea 347      90.5 267         97.0 208      97.6 354    77.7

Weakness 347      90.5 268        99.6 206        93.7 397    89.2

Itching 347      90.5 260        56.5 208       94.4 226    27.4

Cough - 257         61.5 206       51.0 359    81.9

Pain to Urinate - 259         52.1 202        32.2 221    18.5

Malaria Transmission
It´s caused by mosquito bites 296      88.5 268    98.9 206        92.2 *

3.1(0.7-14.0)
367   68.1

It´s caused by some drinks 329      61.7 263     70.0 201        72.6 * 300    43.0

It´s caused by some food 328      25.6 259      56.4 202         54.5 * 297    40.7

Mosquito breeding sites
Water/Puddles 316      67.4 268       96.6 186            93.5

1.8 (0.8-6.0)

347    62.5

Grass 316      44.0 267      100.0 207            98.1 * 117    3.4

Forest 316      0.6 256       44.1 204            56.9 * 280    40.7

Rubbish/dirtiness 316      40.3 267      97.4 206            96.6 * 117   47.9

Mosquito prevention measures
Mosquito bed nets 294      34.0 255      98.4 205              94.1 *

2.3 (0.5-9.6)

370    66.2
Making smoke 294      24.5 268      95.5 208           74.0 * -

Cleaning the house 294       12.2 247       95.5 208              94.7 * -
**Differences in the frequency of responses by region in 2001 diverse at the  significant level (p<0.05) by bivariate regression model 
&frequency of response excluding missing

Table 3: Crude and adjusted analysis of knowledge towards malaria by region in year 2001
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to the control strategies implemented towards malaria in Equatorial 
Guinea at that time. 

Conclusions 
Equatorial Guinea is a small but heterogenic country, with 

population showing distinct knowledge and perception towards malaria 
prevention across regions. Control initiatives in Equatorial Guinea 
should account for the socio-geographic and economic differences 
between Bioko Island and mainland Equatorial Guinea, as well as their 
past history in malaria control interventions that may have resulted in a 
regional imbalance in malaria related knowledge and behaviors. 

We identified consistent and context-specific misconceptions 
related to the disease that should be updated by forthcoming research 
and be addressed in future IEC activities.

Concerted efforts are still needed to scale-up protective measures at 
national level as well as to maintain a high level of social awareness of 
the risk of malaria over time. 

Finally, the IEC campaigns to be designed and implemented in 
the coming years should be tailored to the different epidemiological 
contexts currently existing within the country.
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