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Abstract
Background Community case management of malaria (CCMM) has been implemented through community health workers (CHWs) in many
countries. Existing studies have shown that CHWs can be viable means of implementing CCMM. However, not many studies have examined the
coverage under large-scale CCMM programmes. India is a big contributor to global malaria burden. Chhattisgarh is a leading state in India in
terms of malaria incidence and mortality. CCMM was implemented on a large scale through the ‘mitanin’ CHWs in rural Chhattisgarh from
2015. Under CCMM, 37696 CHWs in 84 high-burden administrative blocks of the state were trained and equipped with rapid diagnostic tests
(RDT), artemisinin-based combination therapy (ACT) and chloroquine. Methods This descriptive quantitative study assesses coverage of
CCMM in detection and treatment of Malaria over three rounds of household surveys - 2015, 2016 and 2018. Household-interviews covered
more than 15,000 individuals in each round, using multi-stage random sampling across the 84 blocks. The main objectives were to �nd out the
coverage in identi�cation and treatment of malaria and the share of CHWs in them. A 15-days recall was used to �nd out cases of fever and
healthcare sought by them. Results In 2018, 62% of febrile cases in rural population contacted CHWs. RDT, ACT and chloroquine were available
with 96%, 80% and 95% of CHWs, respectively. From 2015 to 2018, the share of CHWs in testing of febrile cases increased from 34% to 70%,
while it increased from 28% to 69% in treatment of malaria cases. CHWs performed better than other providers in treatment-completion and
administered medication under direct observation to 72% of cases they treated. Conclusion This study adds to one of the most crucial but
relatively less reported area of CCMM programmes, i.e. the extent of coverage of the total febrile population by CHWs, which subsequently
determines the actual coverage of case-management in malaria. Mitanin-CHWs achieved high coverage and treatment-completion rates that
were rarely reported in context of large-scale CCMM elsewhere. Close to community, well-trained CHWs with su�cient supplies of rapid tests
and anti-malarial drugs can play a key role in achieving the desired coverage in malaria-management.

Background
Chhattisgarh state has implemented a Community Health worker (CHW) programme since year 2001 [5]. It has 69,991 women CHWs known as
‘Mitanin’, covering a rural population of around 19 million and urban slum population of 2 million [6]. Mitanin CHW programme is now part of a
national programme of around a million CHWs in India known as the Accredited Social Health Activists (ASHA) [6].

In 2014, the Department of Health and Family Welfare, Chhattisgarh, decided to implement Community Case Management of Malaria (CCMM)
through Mitanin-CHWs. The programme involved training and equipping CHWs for this role [7]. An assessment of a representative sample of
CHWs (1106 number) for their CCMM skills carried out in �eld in 2016 showed that 98% could carry out correct testing and 88% had adequate
skills in treatment [8]. Later, this was con�rmed in a practical examination by an external examination board [9].

The CCMM programme was focused on 84 rural blocks with high burden of malaria and which contributed to around 90% of reported malaria
cases in the state [10].  The above 84 blocks had 37,696 CHWs, covering a rural population of around 9 million across 9,947 villages. Most
Mitanin-CHWs are residents of the habitation they cover and the average population covered per CHW was 235 in the above 84 blocks in 2014.

The CCMM intervention involved testing of fever cases in communities by CHWs using bivalent Rapid Diagnostic Tests (RDT) to detect malaria.
The Plasmodium vivax (Pv) cases thus detected were to be treated with Chloroquine tablets and the Plasmodium falciparum (Pf) cases with
Artemisinin Combination Therapy (ACT). The intervention was meant to cover children as well as adults. The �eld-level implementation of the
CCMM intervention started from June 2015 onwards after Mitanin-CHWs were trained and supplied with RDT and anti-malarial drugs. Incentive
of Indian Rupees 23 (around 0.32 US Dollars) per fever case tested was paid to CHWs. The CHWs were trained to ensure treatment under direct
observation. For complete treatment, incentive of Indian Rupees 150 (around 2.15 US Dollars) per case treated was paid to CHWs [11]. CHWs
were not to take any charges from patients or community. No baseline study was conducted prior to the rolling out of the intervention.

Study Aim:

There have been many programmes in different Low and Medium Income Countries (LMICs) to implement CCMM through CHWs [12]. Existing
studies have shown that CHWs can be viable means of implementing CCMM [13-20]. However, most of the existing studies pertain to small-
scale interventions [21]. There are not many studies which have examined large-scale programmes covering entire provinces or countries [21].
There has been a study of large-scale CCMM through CHWs in Burkina Faso which shows that the programme was able to achieve a very
limited coverage of malaria cases [21]. Another study from Senegal reports on scaled-up CCMM, but the programme was still limited to 861
CHWs [22].

Coverage of population under CCMM, in terms of contact between febrile cases and CHWs has not been studied in India. Treatment completion
for malaria in the context of CCMM by CHWs is another area where hardly any studies exist in India.

Overall, very limited analysis is available on performance of CHWs in in context of large-scale programmes on community-management of
malaria, including in India. This current study was therefore aimed at assessing performance of  a large-scale CCMM programme implemented
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through Mitanin-CHWs in Chhattisgarh state.

Study Objectives:

1. To �nd out the proportion of fever cases contacting CHWs in comparison to other providers

2. To �nd out the share of CHWs in testing of fever cases for malaria and its treatment, as compared to other providers

3. To �nd out treatment completion by malaria cases and proportion treated under direct observation of CHWs, as compared to other
providers

4. To �nd out the availability of RD tests and relevant anti-malarial drugs with CHWs

Setting and Design: For this descriptive study, three rounds of cross-sectional Household surveys were carried out in 84 rural blocks of
Chhattisgarh state where the CCMM was implemented by the Department of Health through Mitanin-CHWs. The �rst round was carried out in
August, 2015, second in November, 2016 and third in November, 2018. The study used multiple rounds in order to capture the evolution of the
programme in meeting its key objectives.

Multi-stage random sampling was used covering all 84 blocks. Since one of the aims of the study was to study the share of CHWs in testing of
fever cases, an adequate number of fever cases were needed in the sample. We calculated a sample requirement of 574 fever cases for 5%
detectable difference at 95% con�dence with design effect of 1.5. Assuming 4% incidence of fever (in 15 days recall) and 5 persons per
household, we needed to cover around 14350 individuals or around 2870 households in each round. The 2018 round covered a bigger sample
than earlier rounds. The number of household respondents who participated in the three rounds of surveys and the number of individuals
covered, i.e. the members of their households they reported about, is given in Table 1.

Table 1: No. of Household Respondents and Population covered in Survey

Respondents August, 2015 November, 2016 November, 2018

Households 3277 3049 4257

Population 15679 15023 21405

Methods And Materials
The study used descriptive quantitative methods. A structured questionnaire was used for interviewing households and it had a 15-days recall.
For each sample household, all members of the household were listed and for each member having an episode of fever, further data was
collected on contact with CHW, type of provider accessed for testing, con�rmation of malaria through testing and type of provider accessed for
treatment. In addition, CHWs of habitations covered under survey were contacted and the surveyors counted the quantity of RDTs and anti-
malarial drugs (ACT Adult dosage and Chloroquine) available with each CHW on the day of survey. 84 Surveyors were trained for data
collection.

Similar methodology was employed for all three rounds of survey, except that additional questions were asked in the 2018 round on the
treatment-completion and whether it was under observation of concerned provider. Treatment completion was taken as three days of treatment
with ACT or Chloroquine. In order to con�rm the reporting by malaria cases/families, the surveyors counted the empty ACT and Chloroquine
packs. Treatment under direct observation was taken as three days of treatment under direct supervision of provider.

Data analysis was done using MS-Excel 2007 and SPSS version 16.

Results
Sample Pro�le: Around half of the respondents were women. The average size of household was around 5. Around half of the individuals in
studied households belonged to the Scheduled Tribes. Around 30% of the respondents had education of 8th standard or above (Table 2).

Table 2: Pro�le of Sample Households
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Pro�le of Household Respondents August, 2015 November, 2016 November, 2018

Average age of respondents (years) 41 40 40

Gender of Respondent      

Male 1467 (44.8%) 1500 (49.2%) 1539 (36.2%)

Female 1808 (55.2%) 1544 (50.6%) 2718 (63.9%)

Not responded 2 (0.1%) 5 (0.2%) 0 (0%)

Household size (mean) 4.9 5.0 5.1

Caste (Social Group)      

Scheduled Tribes 1907 (58.2%) 1419 (46.5%) 2408 (56.6%)

Scheduled Castes 321 (9.8%) 303 (9.9%) 443 (10.4%)

Other Backward Classes (OBC) 802 (24.5%) 854 (28.0%) 984 (23.1%)

Others 194 (5.9%) 237 (7.8%) 189 (4.4%)

Not reported 53 (1.6%) 236 (7.7%) 233 (5.5%)

Educational status of respondents      

Class 8 or higher 826 (25.2%) 895 (29.4%) 1276 (30.0%)

Class 5-7 494 (15.1%) 439 (14.4%) 593 (13.9%)

Class 1-4 224 (6.8%) 184 (6.0%) 276 (6.5%)

No formal education but literate 381 (11.6%) 303 (9.9%) 474 (11.1%)

Not literate 1214 (37.1%) 1115 (36.6%) 1343 (31.6%)

Not reported 138 (4.2%) 113 (3.7%) 295 (6.9%)

 

The number of fever and malaria cases reported in the three rounds is shown in Table 3.

Table 3: No. of fever and malaria cases

  August,
2015

November,
2016

November,
2018

Total number of fever cases 783 1151 1153

Total fever cases tested 671 1050 828

Total number of malaria cases con�rmed out of those febrile individuals who got
tested

216 379 250

No. of malaria cases received treatment 209 375 241

 

Contact of fever cases with CHWs

In 2018, 62.4% of all fever cases contacted CHWs, which was greater than the proportion in 2015 (Table 4).

Table 4: Proportion of Fever cases who Contacted Mitanin-CHW, with CI in ()

  August, 2015 November, 2016 November, 2018

No. of all fever cases 783 1151 1153

Proportion of all fever cases who contacted CHW (%)  56.4 (53.9-58.9)  68.5 (65.8-71.2) 62.4 (59.5-65.1)
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The proportion of febrile children contacting CHWs was similar to that for other ages (Table 5).

Table 5: Proportion of Under-5 Child Fever cases who Contacted Mitanin-CHW, with CI in ()

  August, 2015 November, 2016 November, 2018

Number of under-�ve child fever cases 140 164 224

Proportion of under-�ve child fever cases who contacted CHWs (%) 63.1 (57.4-68.8)  67.1 (59.9-74.3) 64.0 (57.5-70.5)

 

Coverage of fever cases in terms of RD testing by CHWs:

Of the fever cases found in 2018, 72% had got tested for malaria.

The share of different providers in testing of fever cases is given in Table 6. Out of the fever cases tested in 2018, 70.5% were tested by CHWs.
This was nearly double of their share in 2015. In testing of fever cases, as the share of CHWs grew over the rounds, the share of private
providers declined.

Table 6: Proportion of fever cases tested for malaria by type of provider, with CI in ()

Indicators August, 2015 November, 2016 November, 2018

Total number of fever cases who were tested 671 1050 828

Proportion (%) of different types of providers in fever cases tested:      

CHWs 33.7 (31.5-36.0) 57.1 (54.2-60.0) 70.5 (67.1-73.9)

Government facilities other than CHWs 19.0 (17.0-21.0) 16.8 (14.6-19.0) 14.0 (11.7-16.3)

Private Providers 32.1 (29.8-34.4) 21.4 (19.0-23.8) 15.5 (12.9-18.1)

 

Coverage in treatment of malaria by CHWs: Of the malaria cases found in 2018, 96% had received treatment.  

The share of different providers in treatment of malaria cases is given in Table 7. The share of CHWs in treatment of malaria cases in 2018 was
68.6% whereas it was 28.1% in �rst year of implementation i.e. 2015. In treatment of malaria cases, as the share of CHWs grew, the share of
private providers declined sharply. CHWs and government facilities together contributed to around 82% of all malaria cases treated in 2018.

Table 7:  Distribution of malaria cases according to the source of treatment, with CI in ()

Treatment of malaria cases August, 2015 November, 2016 November, 2018

No. of Malaria cases treated 209 375  

241

Source of treatment for malaria cases (%)      

Mitanin-CHWs  28.1 (23.8-32.4)  43.5 (38.5-48.5) 68.6 (62.7-74.5)

Government facilities other than CHWs  25.9 (21.7-30.1)  28.0 (23.5-32.5) 13.3 (9.0-17.6)

Private Providers  46.0 (41.2-50.8)  28.4 (23.9-32.9) 17.8 (13.0-22.6)

 

Patient Satisfaction with Treatment: In 2018 survey, a question was asked from respondents regarding their satisfaction with treatment
received (Table 8).

Table 8: Proportion (%) of Malaria Cases Reporting Satisfaction with Treatment in November, 2018 with CI in ()
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Proportion (%) of Malaria Cases satis�ed with Treatment – by provider type  

CHW (n=166) 93.9 (90.2-97.5)

Government facilities other than CHWs (n=32) 96.9 (90.7-100)

 

Private (n=43)

90.7 (81.9-99.5)

 

Patient satisfaction was similar for all types of providers including CHWs.

Treatment Completion: Treatment completion rate (at-least three continuous days of treatment) was greater for CHWs in comparison to other
providers.

Table 9: Treatment Completion Rate for Malaria in November, 2018 with CI in ()

Proportion (%) of Malaria Cases who received at-least 3 continuous days of treatment - by provider type  

CHW (n=166) 89.1 (84.4-93.7)

Government facilities other than CHWs (n=32) 62.5 (45.5-79.5)

Private (n=43) 62.7 (48.1-77.3)

 

In terms of providing treatment under direct observation, CHWs were way ahead of other providers (Table 10).

Table 10: Proportion of Malaria Cases who received treatment for at-least 3 days in November 2018, under Direct Observation of Provider with
CI in ()

Proportion (%) of Malaria Cases who received at-least 3 days of treatment under direct supervision of Provider – by type
of provider

 

CHW (n=166) 72.3 (65.8-
78.8)

Government facilities other than CHWs (n=32)  9.7  (0-20.2)

Private (n=43)  16.3 (3.4-
29.2)

 

 

Mortality among malaria cases:

Number of deaths in malaria cases who were con�rmed through testing is given in Table11.

Table 11: Deaths among malaria cases during 2015 and 2016 survey period

Indicators August, 2015 November, 2016 November, 2018

No. of Malaria cases 376 385 250

Total Population 15679 15023 21405

No. of malaria cases who died 2 4 1

Fatality rate of malaria cases (per 1000 cases) 5.3 (2.5-8.1) 10.4 (0.25-20.5) 4.0 (0-8.2)

Malaria Mortality Rate (Deaths per 100000 population at risk) 12.8 26.6 4.7
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The Malaria Mortality Rate in 2018 was 4.7 deaths per 100000 population at risk. In 2018, there was one death amongst 250 malaria cases, i.e.
a fatality rate of 4.0 per 1000 con�rmed malaria cases.

Availability of RDT and relevant Anti-Malarial Drugs with CHWs

The surveyors checked the availability with CHWs on day of survey. Table 12 shows that availability improved over the three rounds.

Table 12: Proportion (%) of CHWs having RDT and anti-malarial drugs with CI in ()

  August, 2015 November, 2016 November, 2018

No. of CHWs 259 250 348

Proportion of CHWs having RDT 81.8 (77.1-86.6) 95.0 (92.4-97.6) 96.1 (94.1-98.1)

Proportion of CHWs having Adult ACT 50.0 (43.9-56.1) 79.9 (77.5-82.3) 80.2 (78.1-82.3)

Proportion of CHWs having Chloroquine 87.6 (84.7-90.5) 83.3 (80.8-85.8) 94.8 (92.8-96.8)

Discussion
A study in 2015 with Mitanin-CHWs in Chhattisgarh shows that CHWs can attain adequate skills [23]. Studies from many countries show that
CHWs perform well in case management of malaria at community level. Close to 100% of CHWs studied in some interventions were found to be
carrying out the correct diagnostics and treatment [12, 24, 25]. CHWs have been found to be good in adherence to RD tests [26]. However, most
of these studies have made observations in interventions involving a small number of CHWs, newly trained for CCMM [12, 24, 25]. Our study did
not include testing the skills of CHWs because earlier evaluations were available [8, 9, 23].

An important performance measure is the extent to which febrile cases in the population get covered. Household data collected in 2010 in two
intervention districts of Cameroon where the CCMM programme was run for the preceding one year as a pilot project showed that for 51% of
under-�ve children, CHWs were contacted when suffering from fever [18]. Another pilot study conducted in two of the malaria endemic districts
of Kenya in 2009 after one year of intervention in 2008 reported that 34.6% of caregivers of under-�ve febrile children had approached CHWs,
which was a signi�cant increase from 2.1% in 2008 baseline study [19]. A study among mothers of under-�ve children in Ethiopia in 2003 found
that 40% of the mothers who had fever approached a CHW �rst [20].

A study of country-wide CCMM programme in Burkina Faso reported �ndings for three consecutive years from 2011 to 2013. This household-
reported data showed that 1% to 9% of the febrile under-�ve children were brought to the CHWs and that this scenario did not improve from
2011 to 2013 [21]. The study describes how large scale interventions are subject to the uncertainty of various social factors (e.g. relationship
and communication between CHW and bene�ciaries), the geographical factors (e.g. distance between the bene�ciary and the CHWs or the
nearest health care facility) and systemic factors (e.g. regularity of the drug supply to the CHWs) and may result in varying degree of outcomes
different as compared to those of pilot studies [21]. Our study is about a large scale CCMM programme and shows that coverage of around
60% of cases amongst all ages was achieved within two years of intervention.

In the current study, the share of Mitanin-CHWs in testing and treating malaria increased over the three rounds, while that of private-sector
shrunk. By the fourth year of intervention, public-sector including the CHWs enjoyed more than 80% share in malaria testing as well as
treatment. Studies have shown that healthcare for malaria causes signi�cant out-of pocket expenditure and �nancial risk for households [27].
Since the services of Mitanin-CHWs were available at a close distance and free of charge for patients, there is a likelihood of reduction in out-of-
pocket expenditure for malaria detection and treatment. Most of the individuals treated by CHWs, reported their satisfaction with the treatment.

The current study found that CHWs played an important role in ensuring completion of treatment for malaria. The method of measuring
complete-treatment in this study satis�es the conditions of being called ‘de�nite adherence’ [28, 29]. This is another aspect where CHWs offered
a big advantage over other providers. The CHWs were trained to ensure treatment under direct observation and it was facilitated by their
proximity to patients. A systematic review has reported treatment-completion of 62-93% depending upon methods used [30]. A study from
Sierra Leone reported 63% to 79% treatment-completion and it was 64% in a Tanzania based study [29, 31]. The proximity of CHWs to patients
and easy availability along with willingness to follow-up for treatment-completion can be important factors [32].  A study in Myanmar showed
that CHWs were technically as good as other providers in managing malaria but offered the advantage of proximity [33]. In comparison to well-
trained CHWs, a large proportion of local private-providers in LMIC contexts are untrained and though their services can also be convenient to
access, the treatment given maybe inappropriate.

Another signi�cant aspect was the equity in terms of coverage of vulnerable groups. The Scheduled Tribes are one of the most vulnerable
social groups in India [34]. The 9 million population in which CCMM was implemented in Chhattisgarh consisted predominantly of the
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Scheduled Tribe communities.

Though the current study was not designed to assess the impact of CCMM on malaria-related mortality, it reports lower mortality for 2018 in
CCMM covered population than some of the older estimates from other studies in malaria endemic regions of India [35].

For CCMM through CHWs to be successful, uninterrupted and adequate supply of drugs and diagnostics for malaria are the essential inputs
[19, 36, 37]. Many studies from Africa have pointed out that while uptake of treatment increases with CHWs providing CCMM but inadequate
supplies have often been the critical bottle-neck [38, 39, 40]. An Indian study showed that inadequate availability of rapid tests and drugs with
CHWs can undermine community’s con�dence in them [41].  An earlier study with Mitanin-CHWs in Chhattisgarh state in India in 2015 had
described the challenges faced by CHWs in surveillance of malaria that included the availability of diagnostics and drugs [42]. A study in
Myanmar found that in the third year after making ACT available in the country 77.7% of the anti-malaria working CHWs had availability of
RDT, 83.1% had ACT while 67% had Chloroquine [24]. Our study showed that CCMM under Mitanin programme achieved better availability
though there was still scope for improving the availability of ACT further.

India has made signi�cant progress in reducing malaria incidence in 2018 and 2019, led by two of the highest burden states – Odisha and
Chhattisgarh [43]. Indian policy has begun to recognize the importance of achieving high coverage of early detection and full treatment and the
role of CHWs in it [44]. Many regions in India and LMICs with high burden of malaria can bene�t from a strategy based on well equipped CHWs
close to the community.

Study Limitations: The usual limitations of descriptive studies apply. There was no baseline available. The study does not include identi�cation
of complicated cases and referrals, though it was part of CCMM. The treatment de�nition did not include Primaquine though the Chhattisgarh
protocol required CHWs to refer the cases to formal healthcare providers for taking Primaquine.

Conclusions
The feasibility of imparting necessary skills to CHWs for detecting and managing malaria is well documented. CHW practice leading to desired
results in CCMM has also been recognized, though such studies have been limited to small programmes usually having less than a thousand
CHWs. This study shows that large scale CCMM through Mitanin-CHWs in Chhattisgarh was able to achieve high coverage and treatment-
completion rates, rarely reported in context of large-scale programmes elsewhere. This study adds to one of the crucial but relatively less
reported area of CCMM implementation, i.e., the extent of coverage of the total febrile population by CHWs which subsequently determines the
actual coverage of case management in malaria.

This study also suggests that large scale interventions may need two or more years to gain maturity and momentum to achieve desired
practice and coverage by CHWs. Well-trained and adequately supported CHWs, backed by su�cient supply of diagnostics and drugs for
malaria have been the key inputs in CCMM.

India is the largest contributor to burden of malaria in South-East Asia region and it now has almost a million strong army of CHWs. Expansion
of CHW based CCMM programmes to malaria affected areas in India is recommended. Further implementation-research is recommended to
identify the underlying factors that can contribute to success of large-scale interventions in community based management of malaria.
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Figure 1

Implementation Framework of CCMM in Mitanin Programme


