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Abstract

Background: Malaria remains a major cause of morbidity and mortality in children under 5 years of age in Equatorial
Guinea. Early appropriate treatment can reduce progression of the illness to severe stages, thus reducing of mortal-
ity, morbidity and onward transmission. The factors that contribute to malaria treatment delay have not been studied
previously in Equatorial Guinea. The objective of this study was to assess the determinants of delay in seeking malaria
treatment for children in the Bata district, in mainland Equatorial Guinea.

Methodology: A cross-sectional study was conducted in Bata district, in 2013, which involved 428 houses in 18

rural villages and 26 urban neighbourhoods. Household caregivers were identified in each house and asked about
their knowledge of malaria and about the management of the last reported malaria episode in a child 15 years and
younger under their care. Bivariate and multivariate statistical analyses were conducted to determine the relevance of
socio-economic, geographical and behavioural factors on delays in care-seeking behaviour.

Results: Nearly half of the children sought treatment at least 24 h after the onset of the symptoms. The median delay in
seeking care was 2.8 days. Children from households with the highest socio-economic status were less likely to be delayed
in seeking care than those from households with the lowest socio-economic status (OR 0.37, 95 % Cl 0.19-0.72). Children
that first received treatment at home, mainly paracetamol, were more than twice more likely to be delayed for seeking care,
than children who did not first receive treatment at home (OR 2.36, 95 % Cl 1.45-3.83). Children living in a distance >3 km
from the nearest health facility were almost two times more likely to be delayed in seeking care than those living closer to a
facility but with non significant association once adjusted for other variables (OR 1.75, 95 % C1 0.88-3.47).

Conclusion: To decrease malaria morbidity and mortality in Bata district, efforts should be addressed to reduce
household delays in seeking care. It is necessary to provide free access to effective malaria diagnosis and treatment,
to reinforce malaria management at community level through community health workers and drug sellers and to
increase awareness on the severity of malaria, the importance of early diagnosis and appropriate treatment.

Keywords: Malaria, Care-seeking behaviour, Delay, Treatment, Bata district, Equatorial Guinea

Background

Despite a strong decrease in incidence and mortality in
the last decade, malaria continues to be a largest con-
tributor to the burden of disease and premature death
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in many parts of sub-Saharan Africa. An estimated of
395,000 malaria deaths occur each year in the region, and
74 % of the deaths are in children under 5 years of age
[1]. Most of these malaria deaths occur at home with-
out receiving appropriate medical care and, when care is
sought, it is often too late [2].

Early diagnosis and prompt treatment have been the
cornerstones of successful malaria control. Early and
appropriate treatment reduce illness progression to
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severe stages and, therefore, reduce mortality and mor-
bidity rates, and onward transmission [3—6]. The risk of
death from severe malaria is greatest within the first 24 h,
but in most endemic countries, a long time passes before
the patient receives care, delaying the start of appropriate
anti-malarial treatment [7].

The World Health Organization established that early
diagnosis and prompt treatment should occur within
24 h of the onset of malaria symptoms [8]. In 2010, the
Roll Back Malaria partnership set a goal of ensuring that
80 % of malaria patients are diagnosed and treated with
effective anti-malarial medicines within 1 day of the
onset of illness, particularly those in the lowest two eco-
nomic quintiles [9]. Most African countries are far from
meeting this target [10].

Malaria is endemic in Equatorial Guinea with stable trans-
mission [11] and remains a major cause of morbidity and
mortality of children under five years of age [12]. A malaria
control programme was introduced in 2007 in the main-
land region, under the Equatorial Guinea Malaria Control
Initiative (EGMCI). Case management was improved with
the distribution of free artemisinin-based combination
therapy to all health facilities, including the Community
Health Workers (CHWS) trained to use both rapid diagnos-
tic test (RDT) and artemisinin-based combination therapy
(ACT). The initiative was largely funded by The Global Fund
to Fight AIDS, Tuberculosis, and Malaria (GFATM), and it
was implemented by the government of Equatorial Guinea,
in collaboration with several international organizations.
Unfortunately, with the withdrawal of the GFATM fund-
ing in 2011, the Initiative and its universal access to ACT
were not maintained [13]. Despite the efforts of the EGMCI,
malaria prevalence has remained high (41.2 %) in the Bata
district in children under 15 years old [14]. Previous studies
showed an important delay in seeking malaria treatment at
the national level [15] and in the Bata district in particular
[16], but information concerning determinants of this delay
is insufficient in Equatorial Guinea.

Treatment-seeking behaviour is influenced by numer-
ous factors, such as the caregiver’s level of education,
the perception of the severity of the disease and the
household’s socio-economic status [2, 3]. Analysing the
determinants of treatment delay may help strengthen
interventions that aim to improve timely diagnosis and
treatment of malaria. The purpose of this study was to
assess the factors that affect delay in seeking treatment
for malaria in children up to 15 years of age in the Bata
district of Equatorial Guinea.

Methods

Study area and population

The District of Bata, with a population of 244,264 inhab-
itants, is the largest district in the country, according to
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the latest national census [17]. The District’s public health
facilities comprise a network of ten health centres, two
rural and eight urban, and one regional hospital located
in the city of Bata. There are also private health facilities
in the Bata District, including two hospitals, and about 23
clinics, all in the urban area of Bata city (Fig. 1). About
156 pharmacies and other drug sellers are distributed
throughout the rural and urban areas of the District. The
first-line treatment for uncomplicated malaria in Equato-
rial Guinea is artesunate—amodiaquine (AS + AQ) and
quinine is recommended for treating severe malaria.

A cross-sectional study was carried out in June—August
2013, in the Bata district, which is in the mainland region
of Equatorial Guinea. The study was part of a project
that aimed to provide baseline data on the prevalence of
malaria, the molecular characteristics of Plasmodium,
the vectors for malaria transmission in the area and to
provide information about the malaria-related knowl-
edge and practices of the target population.

Sampling and data collection

A descriptive cross-sectional study was designed to
determine whether caretakers were able to recognize
malaria symptoms and to analyse the knowledge, atti-
tudes and treatment practices of households related
to the last reported malaria episode of children up to
15 years old in the district of Bata. Sampling was carried
out with a multistage stratified cluster strategy. The strata
were rural and urban settings, assuming that the 50 %
of the population knew about malaria symptoms. First,
rural villages and urban neighbourhoods were randomly
selected with probability proportional to size to improve
accuracy in sample design, resulting in a sampling size
of 440 households. Second, households were randomly
selected from an updated census from each cluster pro-
vided by the head of the village or neighbourhood. Other
methodological aspects have previously been published
[14, 16].

The household caregivers were identified in each house
and asked about their knowledge of malaria and about
their treatment-seeking behaviour for the last reported
malaria episode in a child under their care. A structured
questionnaire was designed and administered by trained
field workers. Information about household social char-
acteristics, about the caregiver’s malaria associated
knowledge and child symptoms, and about treatment and
treatment timelines related to the last reported malaria
episode in a child up to 15 years old was recorded.

A road network dataset was developed based on the
OpenStreetMap (OSM) project [18] for the entire area
of mainland Equatorial Guinea in order to estimate the
shortest route from the villages and quarters to the near-
est health facility, either public or private. An OSM layer
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Fig. 1 Map of public and private health facilities at Bata District, Equatorial Guinea. Inset maps shows details of the shortest route between com-
munities and nearest health facilities, corresponding map A to urban communities (Bata quarters) and B, € and D to rural communities
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with geographical feature was downloaded from the
OSM project site, cropped to show the mainland region
and converted into a compatible ArcGIS format using the
OSM Network tools that are available in ArcGIS toolbox
v10.2 (ESRI Inc., Redlands CA, USA). Finally, a road layer
was transformed into a network dataset with connectiv-
ity across the entire network using rules for determin-
ing standard driving times. Standard driving rules were
used to estimate impedance or cost of circulating across
the road network as the use of vehicle, either particular
or service transport (i.e. shared taxis), is widely extended
and the most popular among Equatorial Guinea popu-
lation above other means of transport such as bicycle
or motorbikes [19]. In this way, it was possible to simu-
late driving on the road network and estimate the opti-
mal routes between communities and health facilities.
Impedance, namely the cost of moving across the net-
work, was set in minutes, so that the optimal route was
the one involving the shorted driving time. Travel time
and total distance were calculated for each route in min-
utes and kilometres, respectively.

Data analysis

The time elapsed between the onset of symptoms and
the time when outside treatment was sought was defined
as early if care was sought within 24 h and as delayed if
more than 24 h passed between the onset of the symp-
toms and seeking treatment.

Using principal component analysis, a wealth indicator
variable that served as a proxy for socio-economic sta-
tus was created using household-owned assets, housing
characteristics and the type of access to water and sanita-
tion [20, 21]. The first principal component was consid-
ered as the summary measure of socio-economic status
and subsequently divided into quintiles to assign houses
to different wealth strata.

The multistage cluster sampling strategy used for this
study was considered in the analysis by assessing the
effect of the design on the variables of interest and apply-
ing it to the estimation of 95 % confidence intervals. Fre-
quencies and percentages were used to summarize data
and to assess factors related to delay, Student’s t test and
X° tests for continuous and categorical variables, respec-
tively, were performed. Comparisons for which p values
were below 0.05 were considered significant. Mean and
standard deviation or median and interquartile range
were calculated for continuous variables that were or
were not normally distributed, respectively. A bivari-
ate analysis of the associations between the independent
variables and delay was conducted using simple logistic
regression. Independent variables that were significantly
associated with delay at de p < 0.10 level, as well as child
age, were included in the multivariable analysis. The
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absence of multicollinearity and interaction among inde-
pendent variables were checked to be satisfied. Logistic
regression models were obtained by using a manual back-
ward stepwise procedure. The adjusted odds ratio (aOR)
and 95 % confidence interval (95 % CI) were computed;
p values less than or equal to 0.05 were considered sta-
tistically significant. Data analysis was performed using
STATA software version 12.

Ethics statement

This study was approved by the Ministry of Health and
Social Welfare of Equatorial Guinea and the Ethics Com-
mittee of the Spanish National Health Institute, Carlos III
(CEI PI 22_2013-v3). Written informed consent for par-
ticipation in the study was obtained from the caregivers
interviewed and from the heads of the households.

Results

Descriptive statistics

Of 428 caregivers who were interviewed about the last
malaria episode in a child under their care, 62 only pro-
vided treatment at home, two provided no treatment
at all and 28 did not remember the time that elapsed
between the onset of the malaria symptoms and the
time at which they sought treatment outside the home.
Therefore, a total of 336 caregivers were included in this
study. The caregivers interviewed had a median age of
31 years (IQR: 25-43; minimum: 15; maximum: 70), and
most were female (98.5 %). In terms of educational back-
ground, 56.8 % of the caregivers had attended second-
ary school. The heads of households were mainly males
(64.9 %) and an employment, whether in the formal or
informal sector, was the main source of income (52.4 %).
A total of 905 children were living in the 336 houses.
There was a median of 1.3 children under 1 year of age
per house (IQR: 1-1; minimum: 0; maximum: 6) and a
median of four children aged 1-15 years per house (IQR
2—6; minimum: 0; maximum: 22). Most of the households
(63.4 %) lived three kilometres or less from the nearest
health facility and those who lived farther than three kil-
ometres mainly lived in rural area (86.6 %).

Table 1 summarizes the characteristics of the households,
the children and their reported malaria episode according
to the delay in seeking treatment after the onset of symp-
toms. Most of the children were between one and five
years of age (58.9 %). There were a slightly higher percent-
age of boys (53.65 %) than girls, and most of the children
were taken to the health facility by their mothers (77.7 %).
The two malaria symptoms that were most often identi-
fied in children by their caregivers were fever (86.0 %) and
weakness (32.1 %), followed by nausea (20.8 %) and convul-
sions (11.3 %). Most of the children received treatment at
home (67.9 %) before they were taken to a health facility.
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Table 1 Characteristics of children, their malaria episode

and their households according to the delay in seeking

care outside home

Children characteristics Delay p value*
<24h >24h
n % n %
Age group (years)
<1 28 52.8 25 472
1-5 105 53.0 93 470
>5 46 54.1 39 459 0.984
Sex of child
Female 92 59.0 64 410
Male 87 483 93 517 0.051
Area
Urban 130 594 89 406
Rural 49 419 68  58.1 0.002
Relationship of child to household head
Child/grandchild 157 545 131 455
Other 22 458 26 542 0.264
Signs and symptoms
Fever (yes) 149 516 140 484 0.118
Weakness (yes) 65 60.2 43 398 0.081
Convulsions (yes) 25 65.8 13 342 0.101
Nausea (yes) 39 55.7 31 443 0.646
Headache (yes) 12 414 17 586 0.179
Treated at home first
No 73 67.6 35 324
Yes 106 465 122 535 <0.001
Who took the child for treatment?
Father 6 429 8 571
Mother 138 529 123 471
Grandmother 24 60.0 16 400
Father and mother 6 75.0 2 250
Other 5 385 8 615 0.404
Children in the household
Under 1 year old (yes) 123 510 118 490 0.191
From 1to 15 years old (yes) 176 53.7 152 463 0.365
Household characteristics
Sex of the head of household
Female 66 559 52 441
Male 113 518 105 482 0472
Main source of money
Agriculture 13 48.2 14 519
Fishing 2 50.0 2 500
Hunting 2 1000 0 0.0
Employee 94 534 82 466
Business 57 509 55 49.1
Other 11 733 4 267 0449
Wealth quintiles
Poorest 26 37.1 44 629
Second 32 49.2 33 508
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Table 1 continued
Children characteristics Delay p value*
<24h >24h
n % n %
Middle 38 535 33 465
Fourth 37 587 26 413
Richest 46 68.7 21 313 0.005
Distance to nearest health facility
<3km 129 60.6 84 394
>3km 50 40.7 73 594 <0.001
Caregiver characteristics
Age
15-34 years 102 51.8 95 482
35 years or older 77 554 62 446 0.513
Sex
Female 174 526 157 474
Male 5 1000 0 0.0 0.035
Ethnicity
Fang 150 525 136 476
Combe 17 56.7 13 433
Bisio 3 1000 0 0.0
Ndowe 9 529 8 471 0415
Education
Primary school or less 69 489 72 511
Secondary schooland+ 110 56.4 85 436 0.175
Marital status
Widow 6 50.0 6 500
Married 105 522 9% 478
Single 67 558 53 442
Divorced 1 333 2 667 0.817
Relationship of caregiver to the household head
Wife 75 48.7 79 513
Mother 2 66.7 1333
Self 41 57.8 30 423
Daughter 42 59.2 29 409
Sister 12 54.6 10 455
Others 7 46.7 8 533 0.601
Considered malaria to be a problem
No 27 45.0 33 550
Yes 152 551 124 449 0.156
Knew mosquitos cause malaria
No 66 47.1 74 529
Yes 113 57.7 83 424 0.057
Someone in the house has died of malaria before
No 168 5437 141 4563
Yes 1 4074 16 5926 0.173
*y? test

Paracetamol was the treatment that was most frequently
administered at home (70.13 %). Only 9.96 % of the chil-
dren who were first treated at home received anti-malarial
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medication, artemether being the anti-malarial that was
administrated most frequently (3.45 %). Nearly half of
the children (46.7 %) sought treatment at least 24 h after
the onset of the symptoms (95 % CI 41.4-52.1 %). The
median of delay in seeking care was 2.8 days with a range of
2-15 days. Figure 2 shows the distribution of children with
reported malaria according the time that passed before the
caregiver sought health care for them.

Factors affecting delay in seeking care

According to the bivariate analysis, delay in seeking treat-
ment was significantly higher in rural areas (58.1 %), in
boys (51.7 %) and in children that first received treat-
ment at home (52.3 %). Delay in seeking treatment out-
side home was also significantly higher in those who
lived more than three kilometres from the nearest health
centre (59.4 %), and in children whose caregivers did not
know that malaria is transmitted by a mosquito (52.9 %).
Delay was most frequent in the poorest households
(62.9 %) and showed a significant trend: the higher the
wealth level, the shorter the delay (p < 0.0001). Figure 3
shows the mean of delay in days according to household
socio-economic status.

In the multiple logistic regression analysis (Table 2), those
children that received treatment at home first were 2.4 times
more likely to be taken for care later than those who did not
after adjusting for other variables (95 % CI 1.45-3.83). Low
socio-economic status was also a significant factor for delay.
The richest households were 2.7 times more likely to seek
early treatment than the poorest once adjusted for other
variables. Children who lived more than three kilometres
away from the nearest health facility were almost two times
more likely to show a delay in seeking care than those who
lived closer, with non significant association (95 % CI 0.88-
3.47) once adjusted for other variables.

Discussion
Delay in seeking treatment for malaria is an important
risk factor for severe complications in children. This
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Fig. 2 The time elapsed between malaria symptoms onset and seek-
ing treatment for children in Bata district, Equatorial Guinea
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Fig. 3 The delay between malaria symptoms onset and seeking
treatment for children in the Bata district, according to household
wealth (divided into quintiles)

Table 2 Factors associated with delay in seeking treat-
ment out of home determined by multiple logistic regres-
sion

Unadjusted OR Adjusted OR
(95 % ClI) (95 % Cl)

Sex of child

Female

Male 1.54(0.99-2.39) 1.43(0.88-2.33)
Area

Urban

Rural 2.03(1.23-3.34) 0.83 (0.41-1.68)
Treated

at home first

No

Yes 240(1.48-3.91) 2.36(1.45-3.83)
Wealth quintile*

Poorest

Second 061 (0.23-1.26) 0.63(0.30-1.29)

Middle 0.51(0.24-1.11) 0.59 (0.27-1.31)

Fourth 042 (0.20-0.88) 0.52(0.23-1.15)

Richest 0.27 (0.15-0.48) 0.37 (0.19-0.72)
Distance to

nearest health facility

<3km

>3km 2.24(1.38-3.65) 1.75(0.88-3.47)

Knew mosquitos
cause malaria

No

Yes 0.66 (042-1.01) 0.77 (048-1.22)

* p value <0.0001 for the F test for trend

remains a serious problem in many countries in sub-
Saharan Africa, including Equatorial Guinea. This study
found that being treated at home first and the socioeco-
nomic level of the household were determinants of delay
in seeking-care for children with malaria in the Bata
district.
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Almost half of the children in the study, between 41.4
and 52.1 % of children in Bata district, were not taken
to seek health care for at least 24 h after the onset of
symptoms. This delay is similar to that found in a previ-
ous national study [15] and in other studies in the region
[22-24].

Treating malaria at home was the first option for most
caregivers in the Bata district [16]. This behaviour is
common in most African areas with high malaria trans-
mission rates, even in areas in which biomedical and
health services are widely available and accessible [25,
26]. Receiving home treatment first, mainly paracetamol,
was one of the most important factors associated with
delay in seeking care in Bata district and it may contrib-
ute to the development of severe complications related
to the illness [5]. Management of illness by community
health workers improves timely access to treatment and
is associated with a reduction in malaria infections [27].
Unfortunately, CHWs have not had access to diagnostic
tools or to treatments in Bata district since 2011, due
to financial constraints and continuous stock shortages
[16].

Although most heads of households in the Bata district
recognized the main symptoms of malaria, this knowl-
edge was not associated with early treatment as caregiv-
ers seem to perceive their child’s illness as being mild
[28]. In many places, knowledge about malaria symp-
toms is not associated with seeking timely treatment for
children [23, 29]. Consistent with this, the present study
found that Bata district caregivers who reported having
a death in the family that was caused by malaria did not
seek treatment for their child earlier than other caregiv-
ers. These data indicates that caregivers in Bata district
may have a low perception of illness severity that could
be causing delay in seeking adequate treatment.

Occupational status of the heads of households and the
educational level of the caregivers are not always associ-
ated with delay in seeking treatment for malaria [29] and
this was found in Bata district as well. In addition, the age
of the child was not a determinant for delay in seeking
care, in contrast with the association found in other stud-
ies [30]. Furthermore, the sex of the child is not usually
associated with delay in malaria diagnosis and treatment
[31, 32], but one study in a Nairobi slum area showed that
boys were more likely to get early diagnosis and treat-
ment of malaria [33]. In Bata district, the sex of the chil-
dren was not significantly associated with delay, but boys
were taken later than girls to seek treatment out of home.

In the Bata district, households that were three kilo-
metres or less from the nearest health facility tended to
seek malaria treatment for children earlier. This finding is
consistent with many other studies [29, 34] showing that
mothers who have to travel less than three kilometres
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are more likely to seek early treatment for their children
with malaria compared to those who had to travel far-
ther. Most of these children lived in urban Bata. In rural
areas, the most accessible healthcare providers for car-
egivers are some drug sellers, the CHWSs and two govern-
ment health posts poorly provided, while in urban areas
there is a wider offer of public and private health facili-
ties. When a caregiver must pay for transportation, those
with limited resources may not seek timely treatment for
a child who is thought to have malaria because they may
need to find money for transport first [29, 30].

Affordability is a major barrier to malaria treatment
and health care throughout sub-Saharan Africa [22] and a
number of studies have reported an association between
socioeconomic status and delay in seeking care [24, 34,
35]. In Bata district, there is an important association
between household’s socio-economic status and delay
in seeking care. The trend was clear: households at the
highest socioeconomic level were almost three times less
likely to delay seeking care compared to the poorest fam-
ilies. In Bata district, the delay in seeking treatment for
children with malaria depended much more on house-
hold wealth than on the distance to the nearest health
facility. Caretakers reported paying a median of 18.24 €
for the last malaria treatment for their child [16], a cost
very difficult to afford for the poorest families, regardless
of where they live.

This study has some limitations. Firstly, the treatment-
seeking behaviour registered was based on reported
malaria thus some cases may not have been malaria.
However, this would not have changed the behaviour of
caregivers because they thought it was malaria and pro-
ceeded accordingly. Secondly, due to sample size, some
associations may not show significant in multivariable
logistic regression such as the association between dis-
tance to a health centre and delay in seeking care.

Conclusions

Low socio-economic status and provide treatment at
home before seeking care were factors significantly
associated with delay in seeking care for children with
reported malaria in the Bata district. The Equatorial
Guinea Malaria Control Initiative should focus its strat-
egy in the mainland region on guaranteeing free access
to malaria treatment to families, especially to the poorest
families. Reinforcing malaria management at home and
providing rapid diagnostic tools and adequate treatment
to Community Health Workers and drug sellers have
proven to be crucial for timely access to quality malaria
treatment. Programmes that increase the community
awareness of the seriousness of malaria and the impor-
tance of early diagnosis and proper treatment are also
needed.



Romay-Barja et al. Malar J (2016) 15:187

Authors’ contributions

MRB, PN, GN and MS designed, coordinated, and carried out the surveys. MRB
conceived and designed the data analysis methods. JC design and imple-
mented the distance maps analysis. GN and MR coordinated the EG Malaria
Programmes and participated in survey coordination. AB and BV participated
in survey coordination and reviewed the manuscript. MRB performed the data
analyses and wrote the manuscript. JC and MS reviewed and corrected the
manuscript. All authors read and approved the final manuscript.

Author details

! Centro Nacional de Medicina Tropical, Instituto de Salud Carlos Ill, Madrid,
Spain. 2Red de Investigacion Colaborativa en Enfermedades Tropicales, RICET,
Madrid, Spain. ® Faculty of Infectious and Tropical Diseases, London School

of Hygiene and Tropical Medicine, London, UK. 4 Centro de Referencia de Con-
trol de Endemias, Malabo, Equatorial Guinea. > Ministerio de Salud y Bienestar
Social, Malabo, Equatorial Guinea. 5 Instituto Universitario de Enfermedades
Tropicales y Salud Publica de Canarias, Tenerife, Spain.

Acknowledgements

The authors thank the study participants for volunteering, the data collectors
for conducting the fieldwork and the Bata Nursing School, and the MoHSW of
Equatorial Guinea. We also thank S. Walter and P. Berzosa for their useful com-
ments. The corresponding author’s affiliation centre belongs to the Spanish
Network on Tropical Diseases Research (RICET in Spanish): RD12/0018/0001.

Competing interests
The authors declare that they have no competing interests.

Received: 17 December 2015 Accepted: 16 March 2016
Published online: 31 March 2016

References

1. WHO. World Malaria Report 2015. Geneva: World Health
Organization; 2015. [http://apps.who.int/iris/bitstr
eam/10665/200018/1/9789241565158_eng.pdf?ua=1].

2. Mwenesi HA. Social science research in malaria prevention, manage-
ment and control in the last two decades: an overview. Acta Trop.
2005;95:292-7.

3. Baird JK. Effectiveness of antimalarial drugs. N Engl J Med.
2005;352:1565-77.

4. Lindblade KA, O'Neill DB, Mathanga DP, Katungu J, Wilson ML. Treatment
for clinical malaria is sought promptly during an epidemic in a highland
region of Uganda. Trop Med Int Health. 2000;5:865-75.

5. Sonkong K, Chaiklieng S, Neave P, Suggaravetsiri P. Factors affecting delay
in seeking treatment among malaria patients along Thailand-Myanmar
border in Tak Province Thailand. Malar J. 2015;14:3.

6. Dillip A Hetzel MW, Gosoniu D, Kessy F, Lengeler C, Mayumana |, et al.
Socio-cultural factors explaining timely and appropriate use of health
facilities for degedege in south-eastern Tanzania. Malar J. 2009;8:144.

7. WHO. Guidelines for the treatment of malaria. 3rd edn. Geneva:World
Health Organization; 2015. [http://apps.who.int/iris/bitstr
eam/10665/162441/1/9789241549127_eng.pdf?lua=1&ua=1].

8. WHO.The African summit on Roll Back Malaria, Abuja, Nigeria, WHO/CDS/
RBM/2000.17. Geneva: World Health Organization; 2000.

9. WHO. A global advocacy framework to Roll Back Malaria 2006-2015.
[http://www.rollbackmalaria.org/files/files/globaladvocacy/docs/
GlobalAdvocacyStrategy.pdf].

10. Shah JA, Emina JBO, Eckert E, Ye Y. Prompt access to effective malaria
treatment among children under five in sub-Saharan Africa: a multi-
country analysis of national household survey data. Malar J. 2015;14:329.

11. Guerra-Neira A, Rubio JM, Royo JR, Ortega JC, Auidn AS, Diaz PB, et al.
Plasmodium diversity in non-malaria individuals from the Bioko Island in
Equatorial Guinea (West Central-Africa). Int J Health Geogr. 2006;5:27.

12. WHO. World health statistics 2014. Geneva: World Health Organization;
2015. [http://www.who.int/gho/publications/world_health_statistics/
EN_WHS2014_Part3.pdf?ua=1].

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

35.

Page 8 of 8

Rehman AM, Mann AG, Schwabe C, Reddy MR, Roncon Gomes |, Slotman
MA, et al. Five years of malaria control in the continental region Equatorial
Guinea. Malar J. 2013;12:154.

Ncogo P, Herrador Z, Romay-Barja M, Garcia-Carrasco E, Nseng G, Berzosa
P, et al. Malaria prevalence in Bata district, Equatorial Guinea: a cross-
sectional study. Malar J. 2015;14:456.

Custodio E, Descalzo MA, Villamor E, Molina L, Sanchez |, Lwanga M, et al.
Nutritional and socio-economic factors associated with Plasmodium
falciparum infection in children from Equatorial Guinea: results from a
nationally representative survey. Malar J. 2009;8:225.

Romay-Barja M, Jarrin |, Ncogo P, Nseng G, Sagrado MJ, Santana-Morales
MA, et al. Rural-urban differences in household treatment-seeking behav-
jour for suspected malaria in children at Bata District Equatorial Guinea.
PLoS One. 2015;10:20135887.

The DHS Program - Equatorial Guinea: DHS, 2011—final report (Spanish)
[http://dhsprogram.com/publications/publication-FR271-DHS-Final-
Reports.cfm].

GEOFABRIK//Downloads [http://www.geofabrik.de/data/download.html].
Transafrica_UITP_UATP_PublicTransport_in_SubSaharan_
Africa_2008. [http://www.uitp.org/sites/default/files/cck-focus-
papers-files/Transafrica_UITP_UATP_PublicTransport_in_SubSaha-
ran_Africa_2008.pdf].

Fotso JC, Kuate-Defo B. Measuring socio-economic status in health
research in developing countries: should we be focusing on households,
communities or both? Soc Indic Res. 2005;72:189-237.

Viyas S, Kumaranayake L. Constructing socio-economic status indi-

ces: how to use principal components analysis. Health Policy Plan.
2006;21:459-68.

Chuma J, Okungu V, Molyneux C. Barriers to prompt and effective malaria
treatment among the poorest population in Kenya. Malar J. 2010;9:144.
Ahorlu CK, Koram KA, Ahorlu C, De Savigny D, Weiss MG. Socio-cultural
determinants of treatment delay for childhood malaria in southern
Ghana. Trop Med Int Health. 2006;11:1022-31.

Chukwuocha UM, Okpanma AC, Nwakwuo GC, Dozie INS. Determinants
of delay in seeking malaria treatment for children under-5 years in parts
of South Eastern Nigeria. J Community Health. 2014;39:1171-8.
McCombie SC. Treatment seeking for malaria: a review of recent research.
Soc Sci Med. 1996;43:933-45.

Williams HA, Jones COH. A critical review of behavioural issues related

to malaria control in sub-Saharan Africa: what contributions have social
scientists made? Soc Sci Med. 2004;,59:501-23.

Goodman C, Brieger W, Unwin A, Mills A, Meek S, Greer G. Medicine
sellers and malaria treatment in sub-Saharan Africa: what do they do

and how can their practice be improved? Am J Trop Med Hyg. 2007;77(6
Suppl):203-18.

Iwelunmor J, Idris O, Adelakun A, Airhihenbuwa CO. Child malaria treat-
ment decisions by mothers of children less than 5 years of age attending
an outpatient clinic in south-west Nigeria: an application of the PEN-3
cultural model. Malar J. 2010;9:354.

Getahun A, Deribe K, Deribew A. Determinants of delay in malaria treat-
ment-seeking behaviour for under-five children in south-west Ethiopia: a
case control study. Malar J. 2010;9:320.

Kassile T, Lokina R, Mujinja b, Mmbando BP. Determinants of delay in care
seeking among children under five with fever in Dodoma region, central
Tanzania: a cross-sectional study. Malar J. 2014;13:348.

Tipke M, Louis VR, Yé M, De Allegri M, Beiersmann C, Sié A, et al. Access

to malaria treatment in young children of rural Burkina Faso. Malar J.
2009;8:266.

de Savigny D, Mayombana C, Mwageni E, Masanja H, Minhaj A, Mkilindi Y,
et al. Care-seeking patterns for fatal malaria in Tanzania. Malar J. 2004;3:27.
Taffa N, Chepngeno G. Determinants of health care seeking for childhood
illnesses in Nairobi slums. Trop Med Int Health. 2005;10:240-5.
Rutebemberwa E, Kallander K, Tomson G, Peterson S, Pariyo G. Determi-
nants of delay in care-seeking for febrile children in eastern Uganda. Trop
Med Int Health. 2009;14:472-9.

Schellenberg JA, Victora CG, Mushi A, de Savigny D, Schellenberg D,
Mshinda H, et al. Inequities among the very poor: health care for children
in rural southern Tanzania. Lancet. 2003;361:561-6.


http://apps.who.int/iris/bitstream/10665/200018/1/9789241565158_eng.pdf%3fua%3d1
http://apps.who.int/iris/bitstream/10665/200018/1/9789241565158_eng.pdf%3fua%3d1
http://apps.who.int/iris/bitstream/10665/162441/1/9789241549127_eng.pdf%3fua%3d1%26ua%3d1
http://apps.who.int/iris/bitstream/10665/162441/1/9789241549127_eng.pdf%3fua%3d1%26ua%3d1
http://www.rollbackmalaria.org/files/files/globaladvocacy/docs/GlobalAdvocacyStrategy.pdf
http://www.rollbackmalaria.org/files/files/globaladvocacy/docs/GlobalAdvocacyStrategy.pdf
http://www.who.int/gho/publications/world_health_statistics/EN_WHS2014_Part3.pdf%3fua%3d1
http://www.who.int/gho/publications/world_health_statistics/EN_WHS2014_Part3.pdf%3fua%3d1
http://dhsprogram.com/publications/publication-FR271-DHS-Final-Reports.cfm
http://dhsprogram.com/publications/publication-FR271-DHS-Final-Reports.cfm
http://www.geofabrik.de/data/download.html
http://www.uitp.org/sites/default/files/cck-focus-papers-files/Transafrica_UITP_UATP_PublicTransport_in_SubSaharan_Africa_2008.pdf
http://www.uitp.org/sites/default/files/cck-focus-papers-files/Transafrica_UITP_UATP_PublicTransport_in_SubSaharan_Africa_2008.pdf
http://www.uitp.org/sites/default/files/cck-focus-papers-files/Transafrica_UITP_UATP_PublicTransport_in_SubSaharan_Africa_2008.pdf

	Determinants of delay in malaria care-seeking behaviour for children 15 years and under in Bata district, Equatorial Guinea
	Abstract 
	Background: 
	Methodology: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study area and population
	Sampling and data collection
	Data analysis
	Ethics statement

	Results
	Descriptive statistics
	Factors affecting delay in seeking care

	Discussion
	Conclusions
	Authors’ contributions
	References




