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Background: Malaria is one of the deadliest mosquito-borne diseases in the world. More than 80% of the total
populations are at risk of malaria in the 22 countries in Asia and the Pacific. South Asia alone is home to an
estimated 1.4 billion people at risk of contracting malaria. Despite the remarkable progress in reducing the
burden of malaria, evidence of the disease based on knowledge of the social and cultural contexts from a
South Asian perspective is limited. Our objective was to understand the knowledge, attitudes and beliefs
about malaria in South Asian communities.

Methodology: We conducted a systematic literature review, searching six databases, between 1990 and
2015, focusing on knowledge, attitudes and beliefs about malaria in South Asia. Databases were searched
using both ‘free terms’ and ‘index terms’ funnelled using Boolean operators and truncations. Inclusion and
exclusion criteria were set, and included papers were scrutinised, employing a critical appraisal tool to find the
best available evidences to support the study purpose.

Results and discussion: Evidence from 32 articles (26 quantitative, four qualitative and two mixed methods).
General knowledge and awareness of the disease, its transmission, and control and preventative measures
were generally found to be lacking amongst both the general public and healthcare professionals. In addition,
the study shows that poor socio-economic factors — including limited access to services due to poor/limited
availability — and issues of affordability are considered as major risk factors.

Conclusion: This review suggests the importance of increasing health awareness, mobilising the local or
community healthcare professionals, for prevention as well as early detection and effective treatment of
malaria among people who are at risk. Malaria is also a disease associated with poverty and socio-cultural
factors; therefore, strong political will, wider partnerships between health and non-health sectors, and
strengthening health systems’ technical and managerial capabilities at all level of primary healthcare systems,
is inevitable.
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alaria is a public health problem as it kills more
M than 600,000 people every year. Over half of the

population is known to be at risk of malaria
globally, and most of them are children of under-five (1).
Malaria is an acute febrile illness caused by the parasites
of the genus Plasmodium, of which there are four species
(P vivax, P. ovale, P. malariae and P. falciparum) that
infect humans, of which P. falciparum can be fatal if not
treated immediately, and mixed species infections are
common in endemic areas (2). Recently, Heymann (3)
discussed that globally P. vivax and P. falciparum are the

most common species, and P. falciparum is considered a
serious public health threat because of its severity and
often fatal outcome.

Africa accounts for 90% of the mortality burden of
malaria, and South East Asia accounts for 10% of the
burden (2, 4). World Health Organization (WHO) reports
that in the Asia and Pacific region, which covers 22
countries, about 2.1 billion people (80% of the total popula-
tion) are at risk of getting malaria. In this area, four
countries — Afghanistan, Bangladesh, India and Pakistan
have 1,000 or more cases per 100,000 population (5).
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As of writing this article, there was no aggregated data
available for the cases of malaria in South Asia. This
region covers eight countries India, Pakistan, Bhutan,
Bangladesh, Sri Lanka, Nepal, Maldives and Afghanistan —
which is also the scope of the article. Based on data
extracted from each country from the World Health Report
published in 2015 (2), this region alone has a reported point
estimate of 19.5 million (19,464,050) malaria cases and 29
thousand (28,830) deaths, with 1.4 billion total population
at risk (Table 1). Children below the age of five are most
vulnerable, with approximately 86% of deaths from malaria
being in this age group (6). Pregnant women were the
second most vulnerable group due to anaemia, reduced
immunity and increased vulnerability to infection and
illness (7). At-risk categories include indigenous people,
forest-related workers and settlers, subsistence farmers and
migrant labourers working in mines, plantations, road
construction, dams and irrigation.

It is important to highlight Bhutan, a country which is
in the elimination phase; the population living in active
foci is the population at risk. There were no malaria
deaths. Nepal has a current estimated malaria death rate
of less than 10. Similarly, Sri Lanka has had no local
transmission since October 2012; only cases imported
from other countries were detected (2). Thus, there is
no population at risk. Even though the number of con-
firmed malaria cases in the South East Asia region, includ-
ing those in South Asia (SA), has generally decreased
from 2.9 million in 2000 to 2 million in 2012, the disease
still remains a significant threat to peoples’ lives and
livelihoods (8).

WHO (2) recommends that every suspected case of
malaria should receive a diagnostic test (2). There are
several tests available (microscopy, serology, polymerase
chain reaction (PCR)-based assay and lateral flow im-
munochromatographic antigen detection assays), with
antigen detection assays being commonly known as
‘malaria rapid diagnostic tests’ (RDTs). This test is reli-
able and is often recommended to detect malaria

parasites in the human body if microscopy is not
available or not reliable (3).

Evidence suggests that key approaches to preventing
malaria include regular use of long-lasting insecticidal
nets, indoor spraying of homes with residual insecticides
and treatment (2). Chloroquine is one popular drug
and is still effective on P. vivax, but P. falciparum is resis-
tant to it in many parts of the world. Artemisinin-based
combination therapy (ACT) is considered as highly
effective, not only as treatment for uncomplicated
P. falciparum malaria, but also to help delay develop-
ment of resistance (3).

SA had an estimate of reducing malaria cases and
deaths by 75% by 2015 (from the year 2000) with a long-
term goal of eliminating the disease, but this target is still
far from being reached (9). Kumar et al. (10) argue that
the ‘global malaria situation is increasingly being chal-
lenged owing to lack of credible malaria vaccine and the
emergence of drug resistance to most of the available
antimalarials’ (p. 2116).

There is a substantial body of literature in existence
concerning malaria, but this evidence is often scattered
and limited to establishing knowledge about malaria
from the perspectives of vectors and environmental,
economic, social and health-service features in SA
communities (11-14). Similarly, several pieces of evidence
suggest there is a gap between knowledge and understand-
ing of the disease and its control and the implementation
of that knowledge, largely due to socio-economic factors
(the knowledge—implementation gap) (15-17). As Dash
et al. (18) reported, people’s understanding of malaria, its
transmission, treatment and prevention is generally low
and the neglect of SA, especially highly populated and
malaria-endemic countries like India, would bring sub-
stantial challenges to the global reduction of malaria-
related mortality and morbidity.

A comprehensive understanding of malaria exposure
due to behavioural and social factors and gaps in know-
ledge would not only contribute to a better understanding
of unexpected disease outbreaks and unpredicted disease

Table 1. Malaria in South Asia
Country Population Population at risk Reported cases (positive) Reported deaths Estimated cases Estimated deaths
India 1,295,300,000 1,178,700,000 1,102,205 561 17,000,000 26,000
Pakistan 185,044,286 181,918,666 275,149 56 1,500,000 1,100
Bangladesh 159,077,513 16,480,430 10,216 45 700,000 1,600
Bhutan 765,008 121,441 48 0 50 -
Nepal 28,174,724 13,509,780 1,469 0 14,000 10
Sri Lanka 20,618,991 N/A 49 0 - -
Maldives - - 0 0 - -
Afghanistan 31,627,506 23,902,611 61,362 32 250,000 120
1,720,608,028 1,414,632,928 1,450,498 694 19,464,050 28,830
WHO (2).
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presentations, but is also essential in developing and reflect-
ing appropriate policies and guidelines into practice in
line with malaria control and prevention (11). Therefore,
it was justified and timely to conduct a systematic review
of knowledge, attitudes and beliefs about malaria to
support and inform further development of appropriate
prevention and control interventions that may contribute
to eradicate malaria transmission in SA.

Methodology

We conducted a systematic review of published literature,
focusing on knowledge, attitudes and beliefs about
malaria among the population of SA. Boland et al. (19)
argue that a systematic review is considered as a gold
standard method since it is ‘synthesising the findings of
several studies investigating the same questions’ (p. 3) to
provide high-quality evidence to inform healthcare policy
on decision-making in practice (20, 21). In addition, a
systematic review has a propensity to be more transpar-
ent when the selection of the studies for review is made
carefully (22). Nevertheless, the Institute of Medicine (23)
warns that systematic reviews might equally ‘fail to ack-
nowledge or address the risk of reporting biases, neglect
to appraise the quality of individual studies included in
the review, and (they) are subject to errors during the
data extraction and analysis’ (p. 82).

Table 2. Word groups used to identify relevant articles

Knowledge, attitudes and beliefs about malaria

Search strategy

A search strategy was developed by the research team, led
by one of the lead authors (KR). Through identifying
and examining primary researches in the topic area,
six major electronic databases — MEDLINE, Global
Health, PsycINFO, CINAHL, EMBASE and AMED -
were searched using both ‘free terms’ and ‘index terms’,
focusing on the studies related to malaria — knowledge,
attitudes and beliefs amongst South Asian communities.
Additional grey literatures — OpenGrey, Ethos and British
Library Catalogue — were also searched. Following the
formulation of research questions, inclusion and exclu-
sion criteria were set. The search strategy to address this
question involved searching these electronic databases in
four groups (Table 2).

Screening strategy

Screening was undertaken in two phases in this review.
Firstly, the titles and abstracts of the retrieved literature
were reviewed by the two authors in order to identify if
the literature met the set inclusion criteria. During this
process, some studies were excluded due to the fact that
they did not meet the set inclusion criteria. Secondly, the
full texts of the selected articles were retrieved, more
articles were excluded and the studies that passed the
screening criteria were included in the study. Manual
screening of the articles was also considered through the

Word group 1 —

Population Word group 2 — Intervention

Word group 3 -
Disease or conditions, context or setting

Word group 4 —
Outcomes

‘Male’ OR

‘Adult’” OR ‘Indoor Residual Spray’ OR ‘IRS’ ‘SAARC’ OR ‘Afghanistan’ OR
‘Child” OR  OR ‘Intermittent’ OR ‘Prevent*’
‘Elderly’ OR ‘Treat®

OR ‘Artemisinin-based
Combination Theory’ OR ‘ACT’
OR ‘community education’ or
‘health promotion’ OR ‘public
health’ OR ‘primary care’ OR
‘prevent” OR ‘control” OR
‘Preventative care’

Inclusion criteria (limit):

« Population: human

« Publication date: 1990-2015

« Document/record type: peer-review article

‘Insecticide treated bed net’ OR ‘Malaria’ OR ‘mosquito’ OR ‘febrile
‘Female’ OR ‘ITNs’ OR ‘LLIN’ OR ‘bed net’ OR patients’ OR ‘South Asia[*1]’ OR

‘Afghanistan[*1]’ OR ‘Bhutan’ OR
‘Bhutan[*3]’ OR ‘Nepal’ OR ‘Nepal[*3]’
OR ‘India’ OR ‘India[*1]’ OR ‘Pakistan’
OR ‘Pakistan[*1]’ OR ‘Bangladesh’
OR ‘Maldives’ OR ‘Sri Lanka’ OR

‘Sri Lanka[*1]’

‘Improv*’ OR

‘improvement’ OR ‘access* OR
‘utilization’ OR ‘utilization” OR ‘utilis”” OR
‘utilize” OR ‘aware’ OR ‘prevent” OR
‘control”” OR ‘mortality and morbidity’ OR
‘quality of life’

‘Health need’ OR

‘outcome’ OR

‘results’ OR

‘quality’ OR ‘impact’ OR ‘effective’ OR
‘change’ ‘Knowledge’ OR ‘awareness’ OR
‘attitude’ OR ‘beliefs’ OR ‘behavior’
‘community knowledge’ OR ‘community
response’

« Issues or attributes: studies focusing on knowledge, attitudes and belief associated with the prevention and control measures of malaria
« Location: South Asia (India, Pakistan, Bhutan, Bangladesh, Sri Lanka, Nepal, Maldives and Afghanistan)

« Language: English

All groups are combined using Boolean operators.
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references list for further articles relevant to the study.
The PRISMA flow diagram was followed in a stepwise
process, and the final 33 articles were screened and
identified for the review (Fig. 1).

Results

In this study, 1,660 studies were identified from the
initial search of the chosen six major databases, with an
additional 27 studies being identified as relevant to the
topic area through hand-searching in other sources,
which made a total of 1,687. Articles from both types
of searching were screened and 1,641 studies were re-
trieved after 46 duplicates were removed. Of the 1,641
articles, 1,432 articles were excluded based on title and
abstract not being relevant to the research question, the
study being carried out outside South Asia and some
articles not being in academic journals. Therefore, 209
articles were selected and the full texts of those articles
were retrieved. All articles were examined based on set
inclusion and exclusion criteria, and finally, 93 articles
were found to be eligible. A further 61 articles were ex-
cluded since the backgrounds and discussions of some
articles were not relevant to the study, some articles were
not peer-reviewed, and further duplicates were removed.
Overall, 32 publications were included in this study.
The primary evidence base is comprised of quantitative
(n =26) followed by qualitative (n =4) and mixed meth-
ods (n=2). Most of the studies were conducted in
India (n =19) followed by Bangladesh (n =4), Sri Lanka
(n=3), Pakistan (n=2), Bhutan (n=2), Afghanistan

(n=1) and Nepal (n=1). Although all studies were
published after 1990, the study periods ranged from
2000 to 2012 with a total sample size of 42,393 (ranging
from 73 to 7,117). It is noted that one study did not
provide sample size, and two studies did not report study
periods (Table 3).

The research was heterogeneous; therefore, overall
synthesis using meta-analysis was inappropriate (57).
We, therefore, utilised a thematic analysis as a framework
for analysis. Thematic analysis involves ‘discovering,
interpreting and reporting patterns and clusters of mean-
ing within the data’ (58, p. 27). As Joff (59) described,
following reading and re-reading of the included articles,
we identified themes, and these themes were further
examined for their similarities, differences and contra-
dictions. From the review, six major themes emerged:
1) knowledge and awareness about malaria, 2) socio-
economic and cultural factors, 3) malaria prevention
practice, 4) local concepts and perceptions regarding
malaria and 5) health-seeking behaviour factors.

Knowledge and awareness about malaria

Nineteen studies reported that knowledge and awareness
are major risk factors in malaria control and prevention
in SA, mainly in some parts of India, Bangladesh and
Sri Lanka (25-28, 30-33, 35, 36, 38, 39, 45, 47, 48, 51, 52,
55, 56). However, very few studies correctly reported the
malaria parasite as a causative agent for malaria disease
(28, 33, 36, 38), as well as the modes of transmission
(30, 31, 44, 55). One study conducted in 2010 among

Records identified through database searching (n=1660)
[Medline n=810, Global health n=625, CINAHL n= 91,
PsycINFO n=29, AHMED n=1, EMBASE n=104]

Additional records identified through hand search

(n=27)

(n=1641)

Records after duplicates removed

A 4

Records screened through
title and abstract

(n=209)

A 4

Full-text articles assessed
for eligibility

A4

Records excluded
(n=1432)

Excluded based on the title and abstract (n=1344)
Study carried outside South Asia (n=52)
Descriptive article not research (n=31)

Full text unobtainable (n=5)

(n=93)

A 4

Studies included in the
review (n=32)

Fig. 1. PRISMA flow diagram.

Full-text articles excluded (n=61)
Background and discussion not relevant to the subject (n=52)
Not peer reviewed (n=7)
Duplicates removed (n=2)
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Table 3. Summary of the articles included

Quality appraisal

[from Smith et al., 2009 (24)] Overall
First author Population group/ quality
(year) Title and journal (impact factor) Country Study design (study period) sample size Qualitative Quantitative rating®
Ahmed et al. Knowledge on the transmission, prevention = Bangladesh Survey, semi-structured General population NA 1,2,7,10 weak
2009 (25) and treatment of malaria among two endemic questionnaire/face-to-face (9,750)
populations of Bangladesh and their interview
health- seeking behavior. Malar J [IF: 3.11] (July—November 2007)
Ahmed et al. Conventional or interpersonal Bangladesh Cross-sectional survey, General population NA 1,2,4,5,6,7,9,10 Strong
2014 (26) communication: which works best in pretested, (750 households)
disseminating malaria information in an semi-structured questionnaire
endemic rural Bangladeshi community? (July—-November 2007 &
PloS One [IF 3.23] January—February 2012)
Ahmed et al. Free distribution of insecticidal bed nets Bangladesh Cross-sectional surveys, General population NA 1,2,3,4,5,6,7,9,10 Strong
2011 (27)  improves possession and preferential use by structured interviews (8,760 in 2008 and
households and is equitable: findings from (2008 and 2011) 7,895 in 2011)
two cross-sectional surveys in 13 malaria
endemic districts of Bangladesh. Malar J
[IF: 3.11]
Anand et al. Knowledge and use of personal protective India Cross-sectional study, General population NA 1,2,4,5,7,10 Moderate
2014 (28) measures against mosquito borne diseases pre-tested, pre-designed, (100)
in a resettlement colony of Delhi. Ann Med semi-structured questionnaire
Health Sci Res [IF: 0.00] (June 2011—July 2011)
Bashar et al. Socio-demographic factors influencing Bangladesh Survey, structured questionnaires General population NA 1,2,4,7,10 Weak
2012 (29) knowledge, attitude and practice (KAP) and the interviews, (July—October (468)
regarding malaria in Bangladesh. BMC Public 2011)
Health [IF: 2.264]
Chourasia Household training vs. mass campaigns: a India Interviewer-administered General population NA 1,2,4,5,7,10 Moderate
et al. 2014 better method of health communication for structured questionnaire (218)
(30) preventing malaria. Trop Doct [IF: 0.48) (September—December 2012)
Dambhare Knowledge, attitude and practice of malaria India Cross sectional study, School going NA 1,2,4,5,6,7,10 Moderate
et al. 2012 transmission and its prevention among the pre-designed, pre-tested adolescents (1,096)
(81) school going adolescents in Wardha District, questionnaire
Central India. Glob J Health Sci [IF: 0.00] (October—December 2010)
Das and Factors affecting treatment-seeking for febrile India Cross-sectional community- General population 1,2,3,4,5,7,89,10 1,2,7,8,9,10 Moderate
Ravindran illness in a malaria endemic block in Boudh based survey, using structured (323) [300-service
2010 (32) district, Orissa, India: policy implications for interviews users and 23 — service

malaria control. Malar J [IF: 3.11]

(2006)

providers]
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Table 3 (Continued)

Quality appraisal

[from Smith et al., 2009 (24)] Overall
First author Population group/ quality
(year) Title and journal (impact factor) Country Study design (study period) sample size Qualitative Quantitative rating®
Das and Community knowledge on malaria among India Cross-sectional community- General population NA 1,2,4,5,7,9,10 Moderate
Ravindran febrile patients in an endemic district of based survey, structured (300)
2011 (833)  Orissa, India. J Vector Borne Dis [IF: 0.806] interviews
(June—August 2006)
Dhawan Malaria-related knowledge and prevention India Quantitative — cross-sectional, General population NA 1,4,7,10 Weak
et al. 2014 practices in four neighborhoods in and structured interviewers- (119)
(34) around Mumbai: a cross sectional study. administered questionnaire
Malar J [IF: 3.11] (December 2010—January 2011)
Fernando Community factors affecting long-lasting Sri Lanka Community-based cross- General population NA 1,2,4,5,7,10 Moderate
et al. 2008 impregnated mosquito net use for malaria sectional survey among (2,467)
(35) control in Sri Lanka. Trans R Soc Trop Med (June—July 2007)
Hyg [IF: 1.931]
Howard et al. Malaria control under the Taliban regime: Afghanistan Mixed methods — focus group General population 1,2,3,4,5,6,7,8,9,10 1,2,4,5,7,9,10 Strong
2010 (36) insecticide-treated net purchasing, coverage, discussions, in-depth and (566) [Fifteen focus
and usage among men and women in eastern quantitative household survey group discussions
Afghanistan. Mala J[IF: 3.11] (February—September 2000) (82440) and 30
in-depth interviews,
414 households]
Hussain et al. Public health system readiness to treat India Cross-sectional study, key Auxiliary nurse NA 1,2,7,10 Weak
2013 (837) malaria in Odisha State of India. Malar J informant interviews, semi- midwives and
[IF: 3.11] structured interviews and accredited social
health facility assessments health activists (455)
(February—July 2012)
Joshi and Malaria related knowledge, practices and Nepal Cross-sectional study using General population NA 1,2,4,7,10 Weak
Banjara behaviour of people in Nepal. J Vector Borne structured questionnaire and (1,330)
2008 (38) Dis [IF: 0.806] focus group discussions
(December 2004—April 2005)
Kirkby et al. Knowledge, attitudes and practices relevant Sri Lanka Descriptive cross-sectional, General population NA 1,2,4,5,6,7,10 Moderate
2013 (39) to malaria elimination amongst resettled structured questionnaire. (300)

populations in a post-conflict district of
northern Sri Lanka. Trans R Soc Trop Med

Hyg [IF: 1.931]

Questionnaire (2011)
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Table 3 (Continued)

Quality appraisal

[from Smith et al., 2009 (24)] Overall
First author Population group/ quality
(year) Title and journal (impact factor) Country Study design (study period) sample size Qualitative Quantitative rating®
Kumar et al.  Spatial trend, environmental and India Questionnaire, field survey Not provided NA 1,2,7,10 Weak
2014 (40) socioeconomic factors associated with (2005-2011)
malaria prevalence in Chennai. Malar J
[IF: 3.11]
Lwin et al. ‘It's effective but should | bother?’ A study of India Quantitative — survey, interview General population NA 1,2,7,10 Weak
2014 (41)  personal protection measures against Malaria questionnaire (1,000)
in urban India. Public Health [IF: 1.434] (March—June, 2012)
Nandwani Clinical profile of severe malaria: study from a India Retrospective observational Patients (160) NA 1,2,7,10 Weak
et al. tertiary care center in north India. J Parasit study
2014 (42) Dis [IF: 0.00] (August 2010 to October 2010)
Pandit et al. Awareness and practice about preventive India Quantitative — cross-sectional, General population NA 1,7,10 weak
2010 (43) method against mosquito bite in Gujarat. questionnaire (June 2009) 811)
Healthline [IF: 0.00].
Qayum et al. SPHERE-based assessment of knowledge Pakistan Descriptive cross-sectional, General population NA 1,2,4,5,7,10 Moderate
2012 (44) and preventive measures related to malaria structured questionnaire (116)
among the displaced population of Jalozai, (March—November 2010)
Pakistan. J Pak Med Assoc [IF 0.414]
Sabin et al.  Attitudes, knowledge, and practices India Qualitative using in-depth Pregnant women (73) 1,2,3,4,5,6,7,8,9,10 NA Strong
2010 (45) regarding malaria prevention and treatment interviews and focus group [82 in-depth interviews
among pregnant women in Eastern India. discussions and six focus group
Am J Trop Med Hyg [IF: 2.699] (April-May 2007) discussions]
Saha et al. Establishing communication mechanism for  India Quasi experimental design using General population NA 1,2,3,4,5,6,7,9,10 Strong
2015 (46) malaria prevention in Baiga tribal villages in questions (2,350)
Baiga chak area of Dindori district, (November 2011-February 2012)
Madhya Pradesh. Indian J Med Res [IF: 1.4]
Sarkar et al. Risk factors for malaria deaths in Jalpaiguri  India Quantitative — using pre-tested  Total population (168) NA 1,2,3,4,5,6,7,9,10 Strong
2009 (47) district, West Bengal, India: evidence for structured questionnaire
further action. Malar J [IF: 3.11] (2007-2008)
Sharma et al. Socio-economic & household risk factors India Baseline survey using interviews General population NA 1,2,4,5,6,7,9,10  Strong
2015 (48)  of malaria in tribal areas of Madhya Pradesh, (May 2005—-June 2008) (7,117)

central India. Indian J Med Res [IF: 1.4]
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Table 3 (Continued)

Quality appraisal

[from Smith et al., 2009 (24)] Overall
First author Population group/ quality
(year) Title and journal (impact factor) Country Study design (study period) sample size Qualitative Quantitative rating®
Sood et al.  Community awareness, perceptions, India Community-based survey, General population NA 1,2,7,10 weak
2010 (49) acceptability and preferences for using LLIN structured questionnaire (596)
against malaria in villages of Uttar Pradesh, (April-May 2009)
India. J Vector Borne Dis [IF: 0.806]
Sundararajan Barriers to malaria control among India Qualitative data using multiple General population 1,2,3,4,5,6,7,8,9,10 NA Strong
et al. 2013 marginalized tribal communities: a qualitative key informants and groups. (84) [76-focus groups,
(50) study. PloS One [IF: 3.234] (July 2012) and 8- individual
interviews]
Tobgay and  Malaria perceptions and practices in Bhutan. Bhutan Qualitative using focus group Eight focus group 1,2,3,4,6,7, NA Strong
Lhazeen Southeast Asian J Trop Med Public Health. discussions and interviews discussions (n =80) 8(partly),9,10
2010 (561)  [IF: 0.719]. (July—August 2007) [three with medical
profession, three with
community members,
and two with village
health workers]
Tobgay et al. Community-directed educational intervention Bhutan Quasi-experimental study, both  General population NA 1,2,3,4,5,6,7,9,10 Strong
2013 (52) for malaria elimination in Bhutan: quasi- qualitative and quantitative (25+560) [13 in-depth
experimental study in malaria endemic areas data collection methods (Study  interviews and 12
of Sarpang district. Malar J [IF: 3.11] period — not provided) focus group
discussions] & 560
households
interviewed
Vijayakumar Knowledge, attitude and practice on malaria: India Mixed methods: quantitative General population 1,3,7 1,2,4,7,10 Moderate
et al. 2009 a study in a tribal belt of Orissa state, India (questionnaire) and qualitative (656)
(53) with reference to use of long lasting treated (key informant interview and
mosquito nets. Acta Trop [IF: 2.519] focus group discussions) (2002)
Yadav et al. Knowledge, treatment-seeking behaviour and India Quantitative — cross-sectional, General population NA 4,7,10 weak
2013 (54) socio-economic impact of malaria in the community-based study, (540)

desert of Rajasthan, India. South African
India. South Afr J Epidemiol Infect [IF: 0.00]

questionnaire
(Study period: not provided)
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Table 3 (Continued)

Quality appraisal
[from Smith et al., 2009 (24)]

Overall
quality
rating®

Population group/

First author

(vear)

Quantitative

Qualitative

sample size

Study design (study period)

Country

Title and journal (impact factor)

Moderate

1,2,4,5,7,8,9,10

NA

General population
(75 households)

Impact of education on knowledge, Sri Lanka Cross-sectional, — two surveys

Yasuoka

before and after the intervention

(2003)

agricultural practices, and community actions
for mosquito control and mosquito-borne
disease prevention in rice ecosystems in

Sri Lanka. Am J Trop Med Hyg [IF: 2.7]

The quantitative evidence of malarial
transmission and its associates in

et al.

2006 (55)

1,2,4,5,7,10 Moderate

NA

Cross-sectional, semi-structured General population

Pakistan

Zaidi et al.

(1,623)

questionnaires (January—June,

2008)

2015 (56)

Bahawalpur, Pakistan. J Ayub Med Coll

Abbottabad (IF: 0.00)

*(i) Some studies did not report sufficient details about the quality, so missing quality appraisal criteria/question(s) mean not particular appraisal question(s) applicable or not reported.

(ii) Overall quality rating scale: strong (9—10 criteria/questions of yes); moderate (68 criteria/question of yes); weak (1-5 criteria/question of yes).

Knowledge, attitudes and beliefs about malaria

school adolescents reported that only 8.6% (of 1,096
samples) students were aware of the causative agent.
There were still some misconceptions about the mode
of malaria transmission. The same study reported that
over 33% of the students responded that houseflies were
implicated in malaria (31). Another study reported that
dirty water and food, person-to-person transfer and rain
were considered as modes of malaria transmission, while
only 24% of people correctly reported that mosquitoes
transmit malaria (30). Similarly, a qualitative study con-
ducted among pregnant women in India reported the
mode of transmission:

If anyone eats leftover food, they will get a fever and
maybe malaria . ... Mosquitoes that had made contact
with potentially unclean items such as drains, dirty
water, bushes, or food, and mosquitoes born ‘due
to dirtiness’ or ‘in garbage’ were listed as causes of
malaria ... If a mosquito defecates in water that is
stored for household drinking then this can also cause
malaria. (30, p. 1012)

Ten studies (29, 30, 32, 33, 38, 42, 48, 49, 52, 53)
highlighted that some participants could not even figure
out the symptoms of malaria and its treatment. Likewise,
one study carried out in India (Orissa) (33) reported that
only about 86% of the participants (male 92.8%; female
78.3%) had ever heard of the term ‘malaria’, and another
study conducted in Pakistan (Jalozai) reported over 42%
of the participants were not aware of malaria (44). The
study further noted that participants knew or heard
about malaria from multiple sources, that is, from health
workers (doctors), neighbours, family members or com-
munity leaders. In five studies, it was reported that the
media — television, radio, newspaper, internet and posters —
were the main source of awareness and knowledge among
the participants (28, 31, 34, 38, 43). The findings of this
review noted that generally the level of knowledge and
awareness about malaria was not only limited among the
general public, but also limited among private health-
care professionals (47). A survey among Indian private
practitioners carried out in 2006 reported that the know-
ledge of malaria treatment and danger signs was very low
among private practitioners; therefore, there were some
concerns of malaria deaths of those receiving private
healthcare treatment (60, 61).

Various symptoms and complications regarding ma-
laria, such as jaundice, acute kidney injury, generalised
tonic—clonic convulsions, severe anaemia, shock, meta-
bolic acidosis, hypoglycaemia and hyperpyrexia were
found among the patients with P. vivax in a study carried
out by Nandwani et al. (42), for which the symptoms are
known to have been related with P. falciparum malaria in
recent times. Despite the level of knowledge and aware-
ness in diagnosing and treating malaria by auxiliary nurse
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midwives (ANMs) and accredited social health activists
(ASHAs) with the use of RDT and ACT, malaria was
still not treated on time due to unavailability of drugs
(26, 32, 38, 46).

Socio-economic and cultural factors

Eight studies have reported the gap between the gender
(male and female) and health-seeking behaviours in SA,
where patriarchal norms, beliefs and perceptions still
exist (26, 29, 32, 40, 44, 46, 50, 51). It was reported that
female participants were generally less knowledgeable
as compared to male participants about the cause and
transmission of malaria (33, 45). However, a study con-
ducted in Afghanistan reported that Afghan women were
surprisingly knowledgeable (over 75%) about cause and
prevention of malaria (36).

Eight studies highlighted socio-economic factors as
barriers to malaria control and prevention in SA (25, 29,
38, 40, 47, 48, 54, 55). Yadav et al. (54) reported that the
majority of people visited government healthcare facil-
ities for blood examination, diagnosis and treatment, as
compared to private healthcare facilities. One study, con-
ducted in India, reported that about 51.7% of the parti-
cipants were aware that governments were taking some
initiatives for the prevention and control of malaria (31).
Yet not every participant could take advantage of the
facilities like follow-up, blood examination and medicines
for the disease; this is mainly due to the affordability of
travelling long distances and insufficient availability of
public transport. In addition, four studies reported that
the efforts of government health authorities against
malaria are generally poor or inadequate mainly due to
poor infrastructure, less qualified healthcare practi-
tioners, lack of faith in government medicines, expensive
and poor quality treatment, non-compliant or incomplete
treatment (irrational and inappropriate treatment, lack of
efficacy of drugs, inadequate surveillance and resource-
poor health systems) (28, 32, 38, 50).

Seven studies reported that socio-economic factors
led to an increase in malaria cases in several parts of SA
(26, 27, 29, 40, 48, 50, 54). Therefore, there has been a
clear emphasis that the government should focus on
socio-economic factors in order to decrease the adverse
effects of socio-economic factor attributes, including
climate change, in vulnerability to malaria in this region.
It was interesting to highlight that in most of the studies,
it was reported that the majority of people knew about
the use and importance of bed nets, which are considered
as one of the potential protective interventions against
malaria, but there was no relationship with their use due
to affordability of bed nets within poor SA communities
(25, 36, 39, 49, 55).

Malaria prevention practice
Six studies reported various measures to prevent malaria
which exist in different parts of SA and that the success

of these measures depends on the knowledge of, access to
and utilisation of services, as well as a combination of
users’ behaviours and healthcare access and quality issues
(28, 35, 36, 38, 47, 51). These studies also highlighted
that, despite people’s knowledge and awareness about
the use of bed nets and their effectiveness, not everyone
used them because of the costs, concerns about safety
(for pregnant women) and lack of availability (ITN), as
well as promotion and pricing, including preferential
treatment, as there were some strong perceptions that
clinics and salesman prefer to sell these ITNs to their
relatives or for profit (36). Though bed nets in general,
and insecticide-treated nets in particular, generally reduce
the burdens of malaria, the role of the protective effects
of bed nets was not clear when comparing malaria deaths
with malaria survivors (47). The same study explored two
possibilities for protective effects: ‘one possibility could
be that bed nets reduced the intensity of infection. The
other possibility could be that ownership of bed net was
a surrogate marker of socio-economic status, through
residual confounding’ (p. 5).

Some studies reported that people used repellent coils,
proper clothing that covers the whole body, spray and
removal of stagnant water from the environment as pre-
ventive practices (28, 39, 46, 56). However, some ethnic
groups in some parts of SA equally preferred traditional
methods, like making bonfires, burning grass, rubbing
lamp or motor oil on the skin, and sleeping wrapped in
wet chadors and applying herbal oil to avoid mosquito
bites, practices which were quite prevalent (30, 36, 45, 53).
One study conducted in Afghanistan reported that people
often use cooling drinks, such as dough or lassie (from
yoghurt), or various plants, the most common of which
was a tea from shamaki roots. Shamaki is a Pashtu term
for a plant used locally in traditional medicine, and such
traditional medicine is usually chosen due to cost (36).
One respondent said:

We usually resort to traditional treatment rather than
clinical treatment unless the traditional treatment
doesn’t work. It is due to poverty and people can’t
afford to cover doctor’s and transportation costs. (36)

Similarly, another study conducted in Nepal reported
that 16.3% (of 1,130) respondents did not consult any-
where and 16.1% consulted with traditional healers, with
the reasons provided being lack of time to go to the
health services, absence of health professionals in the
health services and lack of knowledge of where to go
when getting a fever with chills (38).

Concepts and perceptions

Several studies reported that local people perceived and
defined malaria differently, and the perceived symptoms
presented by the participants in the study were common
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cold, typhoid, tuberculosis, skin disease and diarrhoea
(53, 54). Studies carried out by Das and Ravindran (32, 33)
stated that people defined malaria using the term
‘meleria’ and that was equated with the meaning of
‘common disease’ in the community. Likewise, in a study
carried out in India, it was found the community called
malaria kakar jwar or Pali jwar, which was the concept
often used to describe the symptoms of malaria among
the tribes (54). However, despite the fact that the com-
munity gave their own name to the malarial symptoms,
the participants clearly understood the term ‘malaria’,
and most of the participants were aware that malaria is a
serious public health issue (32, 38, 45, 54). This concept
was no different between the LLIN users and non-users.
However, people often reported that the degree of the
seriousness of the disease was determined by the amount
of physical suffering, the degree of daily activities being
hindered and having to spend more money on treatment
(32, 36, 38, 51, 595).

Health-seeking behaviour

Seven studies reported that delays in the diagnosis and
treatment of malaria, even for a few days, would lead to
a fatal outcome (25, 32, 34, 38, 47, 53, 54). It has been
discussed that the community people who suffered from
malaria would rather wait for a few more days and help
themselves with home remedies. When the disease did not
seem to get better, then the adults within the community
would seek help from traditional healers (38, 45, 51).
Four studies reported that the delayed treatment and
delays in health-seeking practices were mainly due to the
long walking distances to access the health facilities, long
waiting time, unfriendly health workers, lack of money,
loss of faith in the medical profession, lack of people
to accompany patients to health services — primarily
with small children of those parents who might be busy
farming — compounded by difficult terrain, especially
during monsoon (32, 39, 50, 51). Sometimes, it was
simply due to some misconceptions; for example, one
study conducted in Bhutan reported that still ‘people
believe that malaria is caused by bad air, by staying in
rain and long hours in sun, by local spirits, and taking
fruits with sour taste’ (51, p. 276; 52, p. 2).

The responses in the study by Ahmed et al. (25)
showed that the participants wished to go for allopathic
treatment rather than seeking modern medicines. This
led to delays in seeking healthcare, even when fever was
noticed. Similarly, another study reported that people
often seek treatment from traditional healers, and this
was mainly due to the fact that the community lacks
public transport, leading to the need to walk long dis-
tances in order to obtain essential healthcare at primary
healthcare facilities (53).

Knowledge, attitudes and beliefs about malaria

Discussion and conclusion

This review examined the knowledge, attitudes and beliefs
about malaria in SA. Although problems or concerns
represented a diverse list of issues as SA is reasonably
heterogeneous in terms of multi-cultural setups, variances
in socio-cultural, economic, and demographic profiles,
and dissimilar environments which are considered as
suitable settings for mosquito-breeding (56), this study
has added significantly to the literature on understanding
and practices of prevention and control of malaria in this
region. As far as the authors are aware, this is perhaps
the first of its kind in terms of research to determine
the knowledge, attitudes and beliefs about malaria in
this region.

We found that appropriate understanding and aware-
ness of malaria are considered essential components
before taking any informed action for the prevention
and treatment of malaria (26). The study also revealed
that factors associated with cost (travel, treatment),
distance to access/utilise health services, and perceptions
of the healthcare expected from health services have been
identified as major determinants that influence people’s
health-seeking behaviours, as has been clearly documen-
ted in other studies (62, 63).

Similarly, the findings of the study highlighted that though
the knowledge of malaria among some participants was
found to be generally high, which was similar to the
previous studies conducted in Nigeria (64), Zimbabwe
(65) and Sudan (66), the barriers seem mostly to be at the
implementation step, largely due to socio-economic and
cultural factors. This study has also revealed that those
people who were most at risk — mainly children and
pregnant women — were not given priority when dealing
with preventive and treatment measures at both health-
care and household levels. This was consistent with the
findings from Ethiopia’s studies (67, 68) as they reported
that malaria mostly affected poor and underserved tribal
populations, who lived in remote forest areas, as these
people are deprived in terms of access to adequate
modern treatment facilities.

In SA, most of the people are poor and marginalised,
their level of education is relatively poor and they mostly
live in the remote villages, often deprived of modern
healthcare facilities. Several studies supported similar
findings stating that people — mainly the tribal or indi-
genous communities — were less able to obtain appro-
priate and timely treatment, even for minor illness, and as
a result, they not only rely upon unproven traditional
methods (30), but are also obliged to seek inappropriate
care due to their low level of knowledge and awareness
about the symptoms and seriousness of malaria (32).
That may ultimately lead them to delay treatment. A pre-
vious study reported that in 2006, four out of six deaths
from malaria occurred due to delayed treatment (69).
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Evidence suggests that to better understand the chal-
lenges or barriers to the prevention and control of
malaria, it is important to consider people’s geographical
and socio-cultural contexts (50). Malaria is very much
linked with environmental determinants, including cli-
mate, agriculture, irrigation and forests, which signifi-
cantly contribute to the variations in malaria incidence
(48). It is, therefore, important to develop intersectoral
co-operation or collaboration, working modally in terms
of developing environmentally sound mosquito control
activities with appropriate community participation (70, 71).
Roll Back Malaria (RBM), an initiative launched jointly
in Geneva by the United Nations Children’s Emergency
Fund (UNICEF), the United Nations Development
Programme (UNDP), the World Bank and the WHO, is
a people-oriented programme that emphasises community
participation (44).

The findings of this review have clearly identified that
even when there were health services available to people,
the cost related to cure and prevention treatment for
malaria has prevented the poor from seeking healthcare.
Besides that, the cost of malaria prevention intervention
measures was found to be more costly in rural areas as
compared to urban areas (45). Similarly, this study noted
that the use of bed nets was relatively poor and limited
among the participants (32, 36). Bed nets, mainly ITNs,
are reasonably cost-effective and are now considered as
an integral component of global malaria control initia-
tives to decrease malaria cases and malarial mortality,
if properly used and maintained (72). A study conducted
in Uganda reported that the prevalence of malaria cases
is significantly lower in households with ITNs compared
to non-users (9% vs. 14%) (73). It is, therefore, impor-
tant to distribute insecticidal nets in a more equitable
manner (74-76), which is also one of the strategies for
global malaria control in terms of achieving the malaria-
related Millennium Development Goal (MDG) and
RBM targets (77-79).

In SA, there is long experience of using vector control
for the prevention and control of malaria (47). Vector
control can help in prevention and control by ‘reducing
the vector density or abundance, reducing longevity, and
preventing human-vector contact’ (47, p. 1). The World
Health Assembly (48) has called for support in develop-
ing countries’ capacities in expanding the use of effective
interventions for malaria control. Indoor residual spray-
ing was the main approach for controlling vector in most
parts of SA, but its effectiveness was an issue due to
insecticide resistance (46). Rowland et al. (14) argue that
the standard method of malaria control in SA is indoor
spraying of houses with residual insecticide, which is
becoming prohibitively expensive to implement. Recently,
it has been reported that drug-resistant parasites are
prevalent in SA, which would threaten the control and
elimination of malaria globally (2, 33, 38, 47).

This study was not without some limitations, and it
was acknowledged that this study should be evaluated
to be certain about the reliability and validity of the
conclusion. Hence, any limitation encountered in the
research literature studied could also affect the validity of
the current study. Our study was not externally funded,
and therefore, time and resources were severe constraints.
Nonetheless, careful consideration was given to selection
of the material for the systematic literature review, on the
reliability and validity of the methodologies employed.

Despite these limitations, we believe that this study has
been clearly recognised for its ability to identify the socio-
cultural gaps in the research, which is often a neglected
area in malaria research in general and the SA population
in particular. The study emphasises that control and pre-
vention of malaria prevention would be possible when the
social and cultural factors need to be addressed, along
with the other factors and the challenges. The regional
director, WHO South-East Asia, emphasised that ‘suc-
cessful and sustainable malaria control would need strong
political will, participation of communities at risk of
malaria, partnerships between the public, private, health
and non-health sectors, and strong technical and man-
agement capacities for malaria control at all levels of
the public health system’ (61). Strong disease surveil-
lance, including monitoring and evaluation as well as
early diagnosis and proper treatment of malaria, is the
major approach, not only in reducing morbidity and
mortality caused by malaria, but also leading to the pre-
elimination phase of malaria (61). In addition, given the
nature of the findings of the study, it is important to focus
on the need to develop appropriate strategies to improve
individual and community practices for the prevention
and control of malaria through engaging social scientists
in terms of conducting formative research as a basis for
behaviour-change communications in various Socio-
cultural settings, as well as addressing other determinants
to improve access to malaria interventions. Therefore,
there is a need to invest more in social science research
to support policy and practices to accelerate progress
towards malaria elimination.

This study concludes that there is a need for changes in
people’s beliefs, attitudes and behaviours towards using
long-lasting insecticide nets and indoor spraying with
residual insecticides, as well as seeking early, effective diag-
nosis, treatment, vector control and personal protection.
Adherence to treatment is equally important in bringing
lasting change in people’s health and livelihoods, which
would ultimately accelerate to eliminating malaria. All of
this requires training and education, public—private part-
nerships, and community awareness from SA (2, 80, 81).
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