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Given the substantial contribution tribal population makes to the 
overall malaria load in the country, their role is important in the malaria 
elimination context. Assimilation of correct malaria preventive and 
care seeking behaviour among them, thereby, becomes very critical. 
Community level knowledge and practices regarding malaria can 
reflect on the extent of this assimilation. A cross-sectional survey of 
482 randomly selected households was conducted in Umaria and 
Dindori districts of Madhya Pradesh using a semi-structured schedule 
to assess the community level knowledge and practices with respect 
to the causation, transmission, prevention and treatment of malaria. 
Descriptive statistics are used to determine relative frequencies and 
percentages. Chi-square test is used to determine the associations 
between the variables. Majority of the respondents (71.2%) were aware 
of the role of mosquitoes in the transmission of malaria. However, only 
30% of the respondents reported the most characteristics symptoms of 
malaria, i.e., “fever with chills”. The awareness about transmission and 
symptoms was associated with educational status of the respondents 
as well as history of malaria infection. 65% of the households were 
using mosquito net bed and 57% burnt foliage/cow dung cakes to 
protect themselves from mosquitoes. Out of all the malarial cases, 61% 
sought treatment from government health facilities, while remaining 
from private facilities. Findings indicate that tribal groups generally 
possessed knowledge about malaria and engage in desirable behaviours 
for its management and control pointing towards their acceptance and 
assimilation of the government programme. 
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Introduction
The world had an estimated 228 million cases of malaria and 
4, 05,000 malaria deaths in 2018.1 Majority of these cases 
and deaths were reported from WHO African region and 
South-East Asia Region with the South-East Asia region alone 

reporting 8 million cases and 11,600 malaria deaths. India 
contributed to 58% of total reported cases in the region.2 
The data of past two decades of the country indicate a 
declining trend in malaria burden. The number of malaria 
cases in India has declined from 2.08 million (in 2001) to 
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about 8.4 lakhs (in 2017),3 while the mortality has declined 
from 932 (in 2000) to 562 (in 2014) to 194 (in 2017).4,5 
However, despite the progress, states with high incidence 
of malaria continue to pose challenges towards achieving 
the goal of malaria elimination by 2030. These states are 
largely located in eastern, north-eastern, and central parts 
of the country and contribute to 80% of malaria reported 
in the country.5 Interestingly, these states also have the 
highest concentration of tribal population. The states with 
tribal population in the range of 10-29.9% contributed 
59% of total malaria cases between 2008 and 2012. While, 
districts with 30% or more tribal population accounted for 
46% of total malaria cases.6 Madhya Pradesh is one such 
state which has high burden of malaria as well as high 
concentration of tribal population.5 

The malaria control programme has been focusing on 
both preventive and curative aspects of malaria. The role 
of communities, in terms of accepting, practicing and 
assimilating these preventive and care seeking behaviours 
is critical in improving the malaria situation at the local level 
as well as in eliminating malaria. Further, in the context 
of increasing resistance of mosquito vectors and malaria 
parasites to insecticides and drugs respectively, assimilation 
of these behaviours at community level certainly facilitates 
the control and elimination efforts. Studies have shown 
the importance of such behaviours in malaria control 
and elimination particularly at the grassroots. Literature 
indicates that correct knowledge and practices in relation 
to malaria prevention, treatment and control along with 
correct health-seeking behaviour can minimize the risk 
factors for malaria as well as can facilitate in malaria 
elimination. Accordingly, knowledge and practices with 
respect to the causation, transmission, prevention and 
treatment of malaria is considered as proxy indicators in the 
study to examine the extent to which the malaria preventive 
and care seeking behaviour have been assimilated among 
the tribal communities.  

Materials and Methods 
The paper is based on the data collected through a cross-
sectional survey in Umaria and Dindori districts of Madhya 
Pradesh for a larger three-year study, culminating in 2017, 
which had focused on climate change and malaria. Both 
these districts are malaria endemic and tribal dominated 
districts of Madhya Pradesh. Dindori, with 65%, and Umaria, 
with 47% of tribal population7 together contributes to 25% 
of malaria in the state.8 

We collected the data from a sample of 482 households, 
which was derived using the following formula:

n = [DEFF*Np(1-p)]/ [(d2/Z2
1-α/2*(N-1)+p*(1-p)]

By substituting the value of p with 50% for confidence 
interval 95% and design effect 2.0.

A two-stage sampling was used to select the households. 
In the first stage, a list of blocks was prepared for both the 
districts and from each block one Primary Health Centre 
(PHC) having relatively higher malarial load was selected. 
Accordingly, 7 PHCs from Dindori district and 3 PHCs from 
Umaria districts were selected. In the second stage, 50 
villages with high burden of malaria cases were identified 
with the help of district program officials (involved in 
malaria control program) which were spread across these 
10 PHCs. For each selected village, a list of households was 
prepared and ten households were randomly selected. A 
semi-structured schedule was developed to collect the data. 

The study received the ethical approval from the Institutional 
Ethics Committee. Informed consent was obtained from all 
the respondents before proceeding with the data collection. 
Confidentiality was ensured by keeping the respondent 
anonymous in all stages of data analysis.

The data is analysed using SPSS version 22. Descriptive 
statistics are used to determine relative frequencies and 
percentages. Chi-square test is used to determine the 
associations between different variables. SES index is 
constructed using the Kuppuswamy scale.    

Results
A total of 482 respondents participated in the study. 
Majority of them were males (77.4%) with a median age of 
38 years. Almost one-third of the respondents (32.4%) were 
illiterate and very few respondents had higher qualifications 
like graduations or post-graduations. Majority of the 
respondents were farmers with 80% of them belonging 
to lower socio-economic class (Table 1).    

Table 1.Socio-demographic Characteristics of           
the Respondents

Age groups (years) n Percentage

15-24 49 10.2

25-34 120 24.9

35-44 137 28.4

45-54 98 20.3

55 + 78 16.2

Total 482 100.0

Sex

Male 373 77.4

Female 109 22.6

Total 482 100.0

Education

Illiterate 156 32.4

Primary Level 42 8.7
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The knowledge of respondents regarding malaria and 
its prevention is presented in Table 2. Majority of the 
respondents (71.2%) knew that malaria is transmitted 
through mosquito bite irrespective of the gender (χ2 = 
0.906, df = 2, p = 0.636) and socio-economic status of the 
respondents (χ2 = 4.535, df = 2, p = 0.104). However, this 
knowledge was found to be significantly associated with 
the years of schooling (χ2 = 36.30, df = 6, p = 0.001).  In 
terms of respondent’s awareness/knowledge about the 
malaria symptoms, the findings indicate that two-third of 
the respondents were not aware about them (Table 2). 

Only 30% of the respondents were able to report “fever 
with chills” or “fever with cold”, the most characteristics 
symptoms of malaria. The awareness/knowledge about 
the malarial symptoms was also found to be significantly 
associated with the education level (χ2 = 36.73, df = 9, p 
= 0.000) and socio-economic status of the respondent (χ2 
= 12.09, df = 3, p = 0.007). The findings also indicate that 
households which had malarial infection in their family had 
a better knowledge of malarial symptoms as compared to 
those households where there was no history of malaria 

infection (χ2 = 12.53, df = 3, p = 0.006). There were 127 
households which had reported about having malaria case. 
Findings indicate that majority of the respondent’s use 
mosquito net bed (65%) (Table 2). About 57% of respondents 
burnt foliage/cow dung cakes as part of preventive measures 
irrespective of their educational status (χ2 = 3.19, df = 3, p 
= 0.364). Statistical test showed an association between 
the education level and use of mosquito net (χ2 = 12.59, 
df = 3, p = 0.006) as well as use of mosquito repellent (χ2 = 
21.14, df = 3, p = 0.001). 

Upper primary level 
(Middle) 154 32.0

Secondary level 
(High School) 64 13.3

Senior secondary level 
(Intermediate) 41 8.5

Graduation and above 
(PG) 25 5.2

Total 482 100.0

Occupation

Unemployed 31 6.4

Agriculture/Farmers 310 64.3

Permanent government 
jobs 19 3.9

Self employed 38 7.9

Other (like labour work) 84 17.4

Total 482 100.0

Socio-economic status

Lower 43 8.9

Upper lower 340 70.5

Lower middle 70 14.5

Upper middle 29 6.0

Upper 0 0

Total 482 100.0

Table 2.Knowledge and Practice regarding Malaria

Malaria transmission n Percentage

Mosquito bite 343 71.2
Stagnated or dirty water or 

unclean surroundings 33 6.8

Don’t know 106 22.0

Total 482 100.0

Malaria symptoms

Fever with chills 70 15.0

Fever & cold 68 14.5

Others (any one or two: 
weakness, vomiting, diarrhoea, 

loss of appetite, jaundice, 
anaemia, swelling, irritation, 

vertigo, illness)

23 4.9

Don’t know 321 65.6

Total 482 100.0

Malaria preventive measures at 
household level

Mosquito net 249 64.5

Mosquito repellent 26 6.7

Covering body by wearing full 
clothes 45 11.7

Generating smoke by burning 
foliage or cow dung 218 56.5

Total 386 100

In 26% of the households, at least one member had malaria 
in the last one year. In total, there were 158 people who 
reportedly had malaria. Among them, 85% had malaria 
during the monsoon season, i.e., June-September. About 
87% cases mentioned that laboratory test was conducted 
to confirm malaria. In terms of seeking the treatment, 92% 
of the cases sought treatment for malaria and 6% of the 
cases were hospitalized. Majority of the cases had spent 
up to Rs. 1000 for seeking treatment (78%) (Table 3). 
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Discussion 
Correct knowledge and practices in relation to malaria 
prevention, treatment and control at the community 
level, more so among vulnerable population, like tribal 
communities, is an indication of acceptance and assimilation 
of preventative and care seeking behaviours. This is critical 
not only in minimizing the risk but also in improving malaria 
situation at the sub-national level. The findings of this study 
suggest that there is an assimilation of correct knowledge 
and practice behaviour among tribal communities. This 
is important from the malaria control and elimination 
perspective. 

The findings indicate that sizable proportion of the 
respondents possessed correct knowledge about the 
transmission of malaria (mosquito bite), irrespective of 
their gender and socio-economic status. However, the 

educational background of the respondents had influence 
on their knowledge. More educated respondents had the 
correct knowledge. Surprisingly, the knowledge about the 
most characteristic symptoms of malaria (fever or fever 
with chills) was limited to only few respondents. Majority 
not being aware of the characteristics symptoms of malaria 
is a matter of concern. Education level again had a role 
in respondents being aware of the malarial symptoms. 
Similarly, the experience of encountering malaria in the past 
also had influenced having correct knowledge of malaria 
symptoms. Respondents who had experienced malaria 
either at individual or family level had correct knowledge 
about the symptoms of malaria. 

These findings are in concordance with the other studies 
conducted in tribal population of India, which have found 
association between the tribal population having correct 
knowledge about aetiology of the malaria (primarily the role 
of  mosquito in transmitting malaria) as well as being aware 
of the most characteristics symptoms of malaria (fever/fever 
with chills) and levels of education.9-13 However, our findings 
are in contradiction with those which state that tribal 
communities do not possess the correct knowledge about 
malaria etiology.10,11,14-16 The fact that tribal communities 
have the knowledge about mosquito/mosquito bite being 
responsible for transmitting malaria is important as then 
the engagement in practicing preventive behaviours is 
more. Studies have shown that people do not get engaged 
in taking up measures that protect them from vector when 
they have poor knowledge of malaria and its causes.17-19 
Against the findings about gender differences in having 
correct knowledge about transmission or symptoms which 
have been discussed in these studies10,11,12,14 our study did 
not find any statistical significant difference. This could 
possibly due to variations in methodological approach 
used in this study and other studies.              

In terms of practice, particularly related to preventive 
measure followed at individual level, findings from the study 
indicate the acceptance of insecticide treated nets within the 
tribal community (as good proportion of the respondents 
reportedly using it). It is significant as use of insecticide 
treated nets, in endemic areas, is recommended under the 
programme and evidence suggests that use of insecticide 
treated mosquito net by the people not only improves the 
malaria situation at the local level but can consequently 
help in lowering the malaria burden. Studies conducted 
in other parts of India have also reported the usage of 
insecticide treated nets among tribal population.20-23 The 
role of education in using insecticide treated nets was 
evident in our study too with the usage being high among 
respondents having higher level of education. 

In our study, majority of respondents were also found 
to be practicing foliage/cow dung cake burning as part 

Table 3.Malaria Cases

n Percentage
No. of households with malaria 

cases 127 26

No. of people who had malaria 
cases 158 6

No. of people who sought 
treatment 145 91.8

Treatment sought at govt. 
facilities 97 61.4%

Treatment sought by Pvt. 
facilities (includes private 

doctors, clinics, Vaidya/hakim/ 
homeopathy)

61 38.6%

Month when individual had malaria 

June - September 135 85.4

October - December 8 5.1

Other months 15 9.5

Total 158 100.0

Laboratory test done to confirm malaria

Yes 137 86.7

No 21 13.3

Expenses incurred

< = Rs. 500 52 44.8

Rs. 501 - Rs. 1000 38 32.8

Rs. 1001 - Rs. 1500 8 6.9

Rs. 1501 - Rs. 2000 18 15.5

Total 116 100.0
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of prevention. Interestingly, this practice was not limited 
to only less educated respondents but respondents with 
higher educational qualifications also followed this. Burning 
foliage/cow dung cakes being effective in preventing malaria 
could be contested but majority following it in the study 
area, irrespective of educational status, suggest tribal 
community believing in its efficacy. Other studies have 
also reported tribal communities do follow this practice.  

Treatment seeking behaviour among tribal group is 
complex and multiple factors determine the appropriate 
behaviour.14,24,25 Studies have also pointed out tribal 
population preference towards localized healers for 
treatment.26-28 However, in this study, a good proportion 
of respondent, who had malaria, sought treatment at 
government health facilities. A sizable proportion of 
the malaria patients also sought treatment from private 
doctors. This is of concern as presence of unregistered 
medical practitioners in tribal areas is quite common and 
possibilities of these private doctors being unregistered 
medical practitioners are high. Getting diagnosed and 
treated from these practitioners could be risky and dilute 
the programme efforts as studies have pointed out that 
these practitioners lack required knowledge of diagnosing 
and treating malaria.29 Respondent also reported about 
expenses being incurred towards the treatment. 

Our study has a limitation in terms of generalizing the 
results to other tribal areas of the State and country as the 
study areas were confined to two districts alone of Madhya 
Pradesh. Furthermore, the non-randomized selection of 
village can bias the results. Since the selected villages had 
high malaria burden, the program activities could have 
been implemented in more rigorous way, which could have 
influenced the results. Though obvious, any conclusive 
submission towards the impact of programme activities 
is not justifiable as the study was a cross-section study 
which by design restricts establishing any causal and effect 
relationship. However, this could be an area of further 
research.    

Conclusion
We conclude that tribal groups generally possess knowledge 
about malaria and engage in desirable behaviours for its 
management and control, which points to their acceptance 
and assimilation of the government programme. This offers 
a firm footing for building up community engagement 
initiatives for prevention and control as well as strengthening 
facilities for early case detection and management in malaria 
endemic tribal areas. It is high time that concerted, evidence 
based, settings differentiated efforts were developed 
and deployed for our tribal population, so that malaria 
elimination becomes a reality. 
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