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Background: For the success of any program, its implementation plays a crucial role.
Community health workers are of immense importance for malaria elimination from India.
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during their work.

Methods: Structured interviewer-based questionnaire was used to collect the data, and
ordinal regression was applied to analyze the data.

Results: Only 26% of the mitanins were having a good knowledge attitude and practices
(KAP) score about malaria. Malaria endemicity of area [odds ratio (OR) = 0.26, 95% CI
= 0.13-0.50), P < 0.001] and education (OR = 0.35, 95% CIl = 0.18-0.69, P = 0.002)
were the two significant factors affecting the KAP of mitanins.

Conclusion: This study shows that prioritizing education while recruiting the mitanins
and training them in the low endemic areas with a focus on malaria, which will help
achieve the malaria elimination goal.

Keywords: community health workers (CHWs), malaria, knowledge attitude and practice (KAP), tribals, malaria
endemic areas

INTRODUCTION

India has a target of eliminating malaria by 2030 (1). Malaria control and elimination in rural
tribal areas are one of the roadblocks in India’s malaria elimination drive (2). The problems in
the health sector in tribal areas are compounded by difficult-to-reach areas and poor access to
health facilities (3). Several tools utilized for malaria control in India are Long-Lasting Insecticidal
Nets (LLINs) and Rapid Diagnostic Tests (RDTs) (2). Although these tools and techniques are of
immense importance for malaria elimination, the correct implementation of those tools is the key
(4). Due to the huge shortfall of physicians and nurses in the rural and tribal areas, the community
health workers (3) (CHW) become the key players for implementing any program.
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The malaria elimination program is dependent on LLINS,
medicines, and RDTs. These are very good tools for achieving
short-term goals. But the pace of malaria elimination in India
will depend highly on the skills and knowledge of CWHs. CHWs
are an important human resource and contribute significantly
to malaria control (5). CHWSs are trusted members of the
community with a very good understanding of the community
(6). They are trusted in the community owing to the same
language, ethnicity, and socioeconomic status. The CHWs act
as a liaison between healthcare providers and minority/poor
communities in rural areas, thus adding value to the healthcare
teams. The CHW program in Chhattisgarh is called Mitanin
Program. Mitanin in Chhattisgarhi language means friend. The
mitanin program was launched in Chhattisgarh in 2002, with
the broad objective of providing immediate relief from common
health problems and improving health awareness in the rural
areas of Chhattisgarh. The village community selects the mitanin
in hamlet level meetings and her selection is approved by the
village panchayat (Local self govt. body). Currently, there are
nearly 60,000 functional mitanins in the state. All the mitanins
are supplied with a drug kit which is refilled regularly (7).
Mitanins are trained for the community control of malaria and
are provided with a guidebook for malaria control and treatment.
They act as drug depots to provide the medicines to the patients,
carry out the Rapid diagnostic test, and collect blood slides for
malaria diagnosis (7).

Chbhattisgarh is one of the malaria-endemic states in India.
It is inhabited by 2.3% of India’s population, but it contributed
significantly to malaria morbidity and mortality in India in 2019,
17.8 and 40.3%, respectively (8). The API of the state was 1.97
in 2019. A total of 11 out of 27 districts had an annual parasite
index (API) of more than one with the highest API of 44.31
in the Bijapur district (8). More than 30% of the Chhattisgarh
population is tribal and lives in forested areas (9). The tribal
communities have poor health indicators compared to others.
Tribal communities are the most difficult to test and treat
(10), thus, increasing the importance of CHWs in these areas.
Women and children, being the most vulnerable, are severely
affected by different illnesses, and also by lack of awareness on
malaria, transportation, discriminatory behavior by healthcare
providers, and financial constraints that make CHW of prime
importance for delivering health services to them (11). Mitanins
being the important and grass root level worker in the health
system, their knowledge and skills are important for the effective
implementation of health programs. Gaining social recognition,
a sense of social responsibility, and self-efficacy motivates the
CHWs (12). It is of immense importance from the standpoint of
malaria elimination in the country. This study aimed to find out
the knowledge gaps and skills of Mitanins in Chhattisgarh and
find out the factors that may help in improving the performance
of Mitanins for malaria control and elimination in the area.

Abbreviations: ASHA, Accredited Social Health Activist; CHW, community
health workers; KAP, knowledge attitude and practices; LLIN, long lasting
insecticidal nets; RDT, rapid diagnostic tests; WHO, World Health Organisation.

MATERIALS AND METHODS

Study Area and Study Participants
Chhattisgarh is geographically plain with topographic variations,
including plain, foothill, and forested and non-forested areas.
This was a cross-sectional study carried out in high malaria
endemic as well as low endemic districts of Chhattisgarh. Two
subcenter in each district were selected and five villages from
the two subcenters were included in the study. An approximate
population in each subcenter is 3,000-5,000. There is one mitanin
for ~250 population. The sample size was calculated for the total
mitanins in the selected subcenters. It came out to be 200 at a
95% CI and a 5% margin of error. This study was approved by
the Institutional Ethics committee ICMR-National Institute of
Malaria Research, New Delhi, IEC no- ECR/NIMR/EC/2018/211.
Written consent was obtained from the participants in the study.
203 Mitanins were included in this study from April 2018 to
December 2019. This study was carried out in 68 villages of 13
districts of Chhattisgarh. The study districts were divided into
two groups: low endemic and high endemic (Figure 1).

Data Collection and Grading

A structured questionnaire was used to collect information from
the mitanins. A pre-tested questionnaire from earlier studies
was used for this purpose (13). It was standardized for forested
and malaria-endemic tribal regions. Two staff members were
trained for the study. The study questionnaire was divided into
six sections. The first two sections were regarding the socio-
demographics and malaria training-related information. The
third and fourth sections were to find out their knowledge
about malaria diagnosis and treatment, respectively. The fifth
section was focused on their knowledge about malaria prevention
with a focus on LLINs. In the last section, documentation
by the Mitanins was assessed. The five sections were graded
equally, allotting five marks for each section. The total KAP
score was calculated out of a maximum of 25 grades. Mitanin
knowledge was graded poor, average, and good for <40, 40-70,
and >70% grades.

Data Analysis

All the study data were entered in Epi Info (CDC, Atlanta,
Georgia, US). The cleaned data were analyzed using the Statistical
Package for the Social Sciences (SPSS) version 20 (IBM Corp,
Armonk, NY, USA). All categorical variables were reported
as frequency (percentages), and continuous variables were
reported as means and SD. Univariate and multivariate ordinal
regression analysis was used, and mitanins’ KAP score was the
dependent variable in the analysis. The mitanins’ age, education,
work experience, and area endemicity for malaria were used as
independent variables. The mitanins’ education and experience
were dichotomized. Assumptions for ordinal regression
were checked for assessing the validity of the regression
model. A P-value < 0.05 was considered significant for all
the analyses.
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FIGURE 1 | Distribution of selected study districts and their endemicity. The study included mitanin from 13 districts, 6 low endemic (circled blue) and 7 high endemic
(circled red) were included in the study.
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TABLE 1 | Baseline characteristics and training status of the study population

(n = 203).
Variable Category n (%)
Serving area (%) High endemic 108 (53.2)
Age (in years) 38.54 (9.31)
Education (in years) 5.24 (4.21)
Experience (in years) 11.51 (6.61)
Education (categorized) (n = 203) Less than primary 82 (40.4)
Primary and above 121 (59.6)
Experience (categorized) (n = 198) Less than 9 years 70 (35.4)
9-16 years 76 (38.4)
17 years and above 52 (26.3)
Training status
Received malaria training Yes 203 (100)
Regular training on malaria Yes 185 (92)
Average mitanin per session 26.32 (8.1)
Overcrowded Yes 38 (18.8)
Training languages Local 203 (100)
Language problem Yes 27 (13.4)
Use of different teaching aids Yes 196 (97)
Content of training Appropriate 191 (94.1)
Refresher training required Yes 179 (88.2)

Age, experience, education and average mitanins per session expressed as mean (SD).

RESULTS

Baseline Characteristics and Training

Details

A total of 203 Mitanins with a nearly 1:1 ratio based on
endemicity were included in the study (Figure 1). About half
(53%) of the participants were educated until primary level or
above. The mean age of the participants was 38.54 (9.31), and the
average experience was 11.51 (5.61) years.

All the mitanins were trained, and more than two-thirds
of the Mitanin’s were willing to take a refresher training on
malaria. About 19% of Mitanins felt that the training batches
were overcrowded, and about 13% faced language issues. Baseline
characteristics and training details are illustrated in Table 1.

Mitanins KAP Performance

About 60% of mitanins had an average KAP score, about 26% had
good KAP scores, and 13.3% had poor KAP scores. For malaria,
diagnosis, prevention, and treatment section, the frequency of
mitanins with the low scores was high, 76.8, 35, and 24.1%,
respectively. Documentation and basic malaria were the sections
where the mitanins scores were high (Figure 2).

Determinants Affecting Mitanins’

Performance

Table 2 shows the results of ordinal logistic regression analysis.
Endemicity and education were the two variables affecting the
mitanins KAP score significantly. The proportional odds of
higher KAP were 0.26 (95% CI = 0.13-0.50), P < 0.001, and
0.35 (95% CI = 0.18-0.69), P = 0.002 in the low endemic areas

and mitanins with an education level less than primary compared
to high endemic areas and mitanins with higher education level
respectively. Education was the factor affecting most of the
components of mitanins’ KAP. The section-wise results of the
regression analysis of the mitanin KAP analysis are given in
Supplementary Tables 1-3.

Problems Faced by Mitanins

About 35% of the mitanins faced problems related to their work;
delay in payments and intermittent medicine supply were the two
major problems (Figure 3). While lack of support from seniors
or family members were other common problems reported by
the mitanins.

DISCUSSION

Good knowledge of malaria control interventions will ensure
better performance of CHWs (14). This study was planned to
find out the knowledge of mitanins about malaria control in
Chhattisgarh and identify the important factors that may be
crucial for improving the knowledge of mitanins.

The mitanins’ KAP score was affected by their education
[odds ratio (OR) = 0.35, 95% CI = 0.18-0.69, P = 0.002] and
endemicity [(OR = 0.26, 95% CI = 0.13-0.50), P<0.001] of the
area being served by the mitanin (Table 2).

In low-endemic areas, the odds of high KAP were low.
Accredited Social Health Activists (ASHA) in the low-endemic
areas had low knowledge about vector breeding, malaria
symptoms, and diagnosis compared to counterparts in high
endemic areas in northeast India (15). The low knowledge
of malaria of mitanins in the low-endemic areas indicates
changing focus due to low malaria cases. In the WHO guidelines,
surveillance is the core intervention for malaria elimination when
the cases go very low (16). The knowledgeable community health
workers are of immense importance for making surveillance a
core intervention for malaria elimination. Training, monitoring,
and assessing mitanins lead to significant improvement in
their knowledge from the malaria elimination perspective (17).
Separate training sessions on malaria may help fill the knowledge
gap of mitanins in the low-endemic areas.

The proportional odds of having a higher KAP were low
in the mitanins with low-level education. As per the National
Health Mission (NHM), India guidelines for ASHA, a formal
level of education up to the 8th class is the criteria for a mitanin’s
recruitment (18). In our study, only about 19% of the mitanins
had an education of 8th class or above. The level of education was
reported to be the critical determinant for knowledge of disease
and its transmission for individuals involved in integrating
community efforts for dengue control (19). Our analysis found
that education was the only factor affecting the mitanin’s basic
knowledge about malaria (OR = 0.39, 95% CI = 0.20-0.80, P
= 0.01) (Supplementary Table 1). The higher education level
of CWHs was reported to be associated with good record-
keeping, better use of aids, and better counseling (20). Mousoke
et al. (21) suggested that the level of education must be given
priority while recruiting CHWs. Improving literacy in the tribal
areas will positively impact malaria control in the area (22).
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FIGURE 2 | Mitanin KAP Scores. The KAP score of mitanins in different sections and overall scores are highlighted in green (Good), Yellow (Average) and Orage
(Poor). Malaria diagnosis, prevention and treatment were the three sections where frequency of low scoring was high.
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TABLE 2 | Factors affecting mitanin’s performance using ordinal logistic regression (n = 203).

Variable Category Univariate analysis Multivariate analysis
cOR (95%Cl) P-value aOR (95%Cl) P-value

Endemicity Low 0.33 (0.18-0.59) <0.001 0.26 (0.13-0.50) <0.001
High 1 1

Age In years 0.97 (0.94-1.002) 0.069 0.99 (0.96-1.03) 0.829

Education Less than 5 years 0.46 (0.26-0.82) 0.008 0.35 (0.18-0.69) 0.002
5 years and more 1 1

Experience Less than 9 years 2.06 (1.002-4.25) 0.049 1.01 (0.41-2.5) 0.97
9-16 years 2.91 (1.4-6.00) 0.004 1.58 (0.72-3.49) 0.258
17 years and more 1 1

P-value < 0.05 statistically significant.
Likelihood ratio Chi-square 29.9; <0.001 Pseudo R? - 0.16.
Statistically significant values are shown in bold.

Our study supports the earlier observation that mitanins with
higher education levels have better KAP. The non-availability
of educated individuals may be a factor affecting mitanins
recruitment in rural and tribal areas. Also, giving education a
priority while recruiting the mitanins may help in the success of
the malaria elimination program.

Malaria diagnosis, prevention, and treatment were the
three areas where the frequency of mitanins with below-
average knowledge was high, 76.8, 35, and 24.1%, respectively.
Chowdhury et al. (15) reported a significant difference in the
ability to perform by ASHAs in low-endemic and high-endemic
areas. 57.24 and 83.16% of ASHAs in the ASAHs in low-endemic
and high-endemic areas were able to perform RDT (15). In our
study, about 71% of the mitanins correctly told the steps for
conducting RDT, but only about 9% could tell the correct time

for reading the results but there was no significant difference with
the endemicity of the area being served. The low performance in
the diagnosis was due to the discrepancy in the RDT protocol
and the protocol of the kits provided to the mitanins. Updating
mitanins, whenever the kit changed with a new kit having a
different protocol, may help in improving the malaria diagnosis
by the mitanins.

Mitanins’ knowledge about malaria prevention is affected by
the endemicity of the area being served. Mitanins of low endemic
areas had lower KAP about malaria prevention compared to the
mitanins of low endemic areas (OR 0.31, 95% CI 0.17-0.60; P <
0.001) (Supplementary Table 2). The main malaria prevention
tools LLINs and IRS are applied only in the high endemic
areas (23). Involvement in the ongoing malaria prevention
activities in the area may be the reason for high KAP about
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FIGURE 3 | Problems faced by mitanins. Delayed payments and intermittent medicine supply are major problems faced by mitanins.
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malaria prevention in the high endemic areas compared to low-
endemic areas.

Mitanins’ knowledge about malaria treatment is being affected
by all the variables considered, including endemicity, education,
age, and experience of mitanin (Supplementary Table 3). Higher
KAP rates about malaria treatment were high in mitanins serving
high endemic areas, having higher education and lower age.
The low knowledge about malaria treatment in mitanins of
low-endemic areas may be due to their dependence on ANM
for the same (15). Our study supports the earlier observation
that ASHAs in the high endemic areas have significantly better
knowledge about malaria treatment compared to low-endemic
areas (15). The mitanins with 9-16 years of experience had
higher odds of having better KAP about malaria treatment
(OR = 22.43, 95% CI = 1.15-5.12; P = 0.01). The higher
experience of health workers was found to be correlated with
better knowledge (24). In our regression analysis, the experience
was found to be interacting with education. The frequency of
mitanins with primary education and above was higher (~44%)
in the experience level of 9-16 years compared to 17 years and
above and <9 years of experience, 23 and 34% respectively. This
may be the reason for lower knowledge about malaria treatment
in mitanins with experience 17 years and above.

The sustained success of the malaria control and elimination
program depends on the data analysis and implementation based
on the data (25). Malaria elimination in India will require
high-quality real-time data for decision-making, as well as data
collection and documentation. The mitanins’ performance was
good in this section, with 82% of the mitanins having a good
score. Mitanins with education level primary and above had good
KAP, although it was not significant (OR = 0.43, 95% CI =
0.18-1.04, P = 0.06).

Delay in payments and intermittent medicine supply are
the two key problems faced by mitanins in the area. Lack
of continuous medicine supply may hinder the mitanin from
performing their duties effectively. Timely payments are required
to keep the mitanins motivated. Smaller, irregular, and delayed
payments were problems highlighted in the earlier studies (13,
26). ASHAs/Mitanins were willing to take new responsibilities
but expect more incentives. Due to low incentives, they look
for other paid jobs along with their healthcare services (27).
Getting timely payments may help motivate mitanins for
community services.

In conclusion, our study shows that mitanins KAP
performance is affected by the endemicity of the area
being served and their education level. The changing focus
in low-endemic areas may become a hurdle for bringing malaria
cases to zero in those areas. Considering the education of
individuals while engaging in the mitanin program may be
highly helpful for the long-term goal of malaria elimination.
Social and behavioral aspects affecting the utilization of
malaria control services in the community can be improved
by having a knowledgeable mitanin in the area. Mitanin
malaria training should focus on removing the knowledge gap
in diagnosing, preventing, and treating malaria. Mitanins in
the low-endemic areas needs to be trained more on malaria.
Timely payments are required to keep the mitanins motivated.
Despite having good diagnostics and effective medicines,
there are deaths due to malaria. In 2020, 63 deaths due to
malaria were reported in India. Most of the malaria cases
and deaths in Chhattisgarh are from rural areas. Mitanins
with good knowledge about malaria control may effectively
reduce mortality to zero much before malaria elimination from
the country.
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