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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 mor-
tality. CCMM was implemented on a large scale through the ‘mitanin’ CHWs in rural Chhattisgarh from 2015. Under 
CCMM, 37,696 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 individu-
als in each round, using multi-stage random sampling across the 84 blocks. The main objectives were to find out the 
coverage in identification and treatment of malaria and the share of CHWs in them. A 15-days recall was used to find 
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 avail-
able 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 cov-
erage 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 
sufficient supplies of rapid tests and anti-malarial drugs can play a key role in achieving the desired coverage in 
malaria-management.
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Background
The Sustainable Development Goals adopted by United 
Nations have included the goal to end epidemics of 
malaria. A target of WHO’s Global Technical Strategy 
for Malaria (2016–2030) is to reduce malaria-incidence 
and mortality rates globally by at least 90% by 2030 from 
the 2015 level. In 2015, there were estimated 212 million 
malaria cases globally and 90% of them were in Africa, 
followed by South Asia at 7% [1].

India contributed to around 89% of total malaria cases 
in the South-East Asian region in 2015 [1]. Within India, 
Chhattisgarh state reported the second-highest number 
of malaria cases amongst all states [2]. Chhattisgarh rep-
resents around 2% of India’s population, but contributed 
to 12% of malaria cases in 2014 [2, 3]. The state has 44% 
of its area under forests and around 31% of population 
belongs to indigenous tribes [4]. It was termed as a high-
burden state for malaria with an annual parasite inci-
dence (API) of 4.72 per 1000 population recorded in 2014 
[2]. The infection was unevenly distributed geographi-
cally across the state and certain high-transmission dis-
tricts in Chhattisgarh recorded API greater than 10 per 
1000 population in 2014 [2]. More than 80% of reported 
malaria cases were due to Plasmodium falciparum [2].

Chhattisgarh state has implemented a community 
health worker (CHW) programme since year 2001 [5]. 
It has 69,991 CHWs known as ‘mitanin’, covering a rural 
population of around 19 million and urban slum popula-
tion of 2 million [6]. An evaluation of the mitanin-CHW 
programme in 2010 had found it effective in reducing 
child under-nutrition and in improving maternal and 
child health in Chhattisgarh [5].

In 2014, the Department of Health and Family Wel-
fare, Chhattisgarh, decided to implement Community 
Case Management of Malaria (CCMM) through mitanin-
CHWs. The programme involved training and equipping 
CHWs for this role by building upon their earlier train-
ing on malaria [7]. There was a 6-month long preparatory 
phase in order to bring the stakeholders on-board and 
carry-out the necessary capacity-building and mobiliza-
tion. An assessment of a representative sample of CHWs 
(1106) for their CCMM skills carried out in field in 2016 
showed that 98% could carry out correct testing and 88% 
had adequate skills in treatment [8]. Later, this was con-
firmed in a practical examination by an external exami-
nation 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 9947 villages. 
Most mitanin-CHWs are residents of the community 
they cover and the average population covered per CHW 
was 235 in the above 84 blocks in 2014. The farthest 
household looked after by a CHW was usually within a 
kilometre of her residence. The CCMM programme was 
preceded by a campaign by CHWs for educating com-
munities on malaria and mobilizing them for inter-sector 
activities for malaria-prevention [7].

The CCMM intervention involved testing of fever cases 
in communities by CHWs using bivalent rapid diagnos-
tic tests (RDT) to detect malaria. Plasmodium vivax 
cases thus detected were to be treated with chloroquine 
tablets and P. falciparum cases with artemisinin-based 
combinations. The intervention was meant to cover 
children as well as adults. The field-level implementa-
tion 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 treat-
ment, 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 commu-
nity. The preparatory phase also included estimating the 
requirement of RDTs and anti-malarial drugs and making 
arrangements for their timely procurement. No baseline 
study was conducted prior to the rolling out of the inter-
vention. Figure 1 exhibits the intervention along with the 
inputs and the expected output indicators.

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 
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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 inthe 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 through mitanin-
CHWs in Chhattisgarh state.

Methods
The term ‘coverage’ was used in this study to denote cov-
erage under the different steps of case management for 
malaria including—contact, detection, treatment and 

Inputs to 
CHWs for 

CCM

- Trainings 
(classroom 
and field-
based
- Supportive 
Supervision
- Supply of 
RDT, ACT 
and 
Chloroquine
-Cash 
incentives 
for testing 
and 
treatment

CCMM by 
CHWs 

(Intervention)

- Contact 
between fever 
cases and 
Mitanin-CHWs

- RD testing of 
fever cases for 
malaria

- Identification 
of malaria cases

- Treatment of 
uncomplicated 
malaria cases -
Pv with 
Chloroquine tab 
and Pf with ACT

- Complete 
Treatment under 
Direct 
Observation for 
3 days

- Referral of 
complicated 
malaria cases. 

Output Indicators

Coverage of cases
- Proportion of fever cases who came in contact 
with Mitanin-CHWs
- Proportion of fever cases RD tested for malaria 
by Mitanin-CHWs
- Proportion of malaria cases treated by Mitanin-
CHWs
- Proportion of malaria cases provided complete 
treatment under direct observation by CHWs
- Proportion of complicated malaria cases referred 
by Mitanin-CHWs

Functionality of Mitanin-CHWs
- Proportion of Mitanin-CHWs with RDT 
availability
- Proportion of Mitanin-CHWs with ACT and 
Chloroquine availability
- Proportion of Mitanin-CHWs performing RDT
- Proportion of Mitanin-CHWs treating malaria 
cases
- Proportion of Mitanin-CHWs ensuring full 
treatment  under direct observation
- Proportion of Mitanin-CHWs referring 
complicated malaria cases

Fig. 1 Inputs and output indicators for CCMM intervention in Chhattisgarh
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follow-up for adherence. The indicators of ‘coverage’ as 
used in this study were:

a) Proportion of fever cases who came in contact with 
mitanin-CHWs

b) Proportion of fever cases RD tested for malaria by 
mitanin-CHWs

c) Proportion of malaria cases treated by mitanin-
CHWs

d) Proportion of malaria cases provided complete treat-
ment under direct observation by CHWs (Adher-
ence).

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 first 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 evolu-
tion 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. A sam-
ple requirement of 574 fever cases was calculated for 5% 
detectable difference at 95% confidence with design effect 
of 1.5. Assuming 4% incidence of fever (in 15-day recall) 
and 5 persons per household, there was a need to cover 
around 14,350 individuals or around 2870 households 
in each round. The 2018 round covered a bigger sample 
than earlier rounds. The number of household respond-
ents 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.

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, confirmation 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 (adult dosage of arte-
misinin-based combination 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 3 days of treatment 
with artemisinin-based combination or chloroquine. In 
order to confirm the reporting by malaria cases/families, 
the surveyors counted the empty ACT and chloroquine 
packs. Treatment under direct observation was taken as 
3 days of treatment under direct supervision of provider. 
Data analysis involved descriptive comparisons for key 
indicators. Confidence intervals at 95% were reported for 
key indicators.

Results
Sample profile
Around half of the respondents were women. The aver-
age size of household was around 5. Around half of the 
individuals in studied households belonged to the Sched-
uled Tribes. Around 30% of the respondents had educa-
tion of 8th standard or above (Table  2). The number of 
fever and malaria cases reported in the three rounds is 
shown in Table 3.

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). The 
proportion of febrile children contacting CHWs was sim-
ilar to that for other ages (Table 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.

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 1st  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 

Table 1 Number of  household respondents 
and population covered in survey

Respondents August, 2015 November, 2016 November, 2018

Households 3277 3049 4257

Population 15,679 15,023 21,405
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Table 2 Profile of sample households

Profile 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%)

Table 3 Number 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 confirmed out of those febrile 
individuals who got tested

216 379 250

No. of malaria cases received treatment 209 375 241

Table 4 Proportion of fever cases who contacted mitanin-CHW, with CI

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)

Table 5 Proportion of under-5 child fever cases who contacted mitanin-CHW, with CI

August, 2015 November, 2016 November, 2018

Number of under-five child fever cases 140 164 224

Proportion of under-five child fever cases who contacted 
CHWs (%)

63.1 (57.4–68.8) 67.1 (59.9–74.3) 64.0 (57.5–70.5)
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and government facilities together contributed to around 
82% of all malaria cases treated in 2018.

Patient satisfaction with treatment
In 2018 survey, a question was asked from respondents 
regarding their satisfaction with treatment received 
(Table 8). Patient satisfaction was similar for all types 
of providers including CHWs.

Treatment completion
Treatment completion rate (at-least 3 continuous days 
of treatment) was greater for CHWs in comparison to 
other providers (Table 9). In terms of providing treat-
ment under direct observation, CHWs were way ahead 
of other providers (Table 10).

Mortality among malaria cases
Number of deaths in malaria cases who were con-
firmed through testing is given in Table  11. The 
Malaria Mortality Rate in 2018 was 4.7 deaths per 
100,000 population at risk. In 2018, there was one 
death amongst 250 malaria cases, i.e. a fatality rate of 
4.0 per 1000 confirmed malaria cases.

Availability of RDT and relevant anti‑malarial drugs 
with CHWs
In 2015 survey, out of the 265 habitations covered, 259 
(97.7%) had a CHW in place. The surveyors checked the 
availability of RDTs and drugs with the CHWs on day 
of survey. Table  12 shows that availability of RDTs and 
drugs improved over the three rounds.

Discussion
According to the quantitative assessment carried out in 
the current study, 62% of febrile cases in rural population 
of Chhattisgarh contacted CHWs in 2018. RDT, arte-
misinin-based combinations and chloroquine were avail-
able 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 their share in 
treatment of malaria cases grew from 28 to 69%. CHWs 
performed better than other providers in 3-day treat-
ment-completion and administered medication under 
direct observation to 72% of cases they treated.

A study in 2015 with mitanin-CHWs in Chhattisgarh 
had shown that CHWs can attain adequate skills [23]. 
Studies from many countries have shown that CHWs per-
form well in case management of malaria at community 

Table 6 Proportion of  fever cases tested for  malaria 
by type of provider, with CI

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 Provid-
ers

32.1 (29.8–34.4) 21.4 (19.0–23.8) 15.5 (12.9–18.1)

Table 7 Distribution of malaria cases according to the source of treatment, with CI

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

Number 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)

Table 8 Proportion (%) of  malaria cases reporting 
satisfaction with treatment in November, 2018 with CI

Proportion (%) of malaria cases satisfied 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)

Table 9 Treatment completion rate for  malaria 
in November, 2018 with CI

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)
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level. Close to 100% of CHWs studied in some interven-
tions were found to be carrying out the correct diagnos-
tics 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]. The current 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. House-
hold data collected in 2010 in two intervention districts 
of Cameroon where the CCMM programme was run for 
the preceding 1  year as a pilot project showed that for 
51% of under-five 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 1 year of intervention in 2008 reported that 34.6% of 
caregivers of under-five febrile children had approached 
CHWs, which was a significant increase from 2.1% in 
2008 baseline study [19]. A study among mothers of 
under-five children in Ethiopia in 2003 found that 40% of 
the mothers who had fever approached a CHW first [20].

In the current study, the share of mitanin-CHWs in 
testing and treating malaria increased over the three 

rounds, while that of non-state providers shrunk. By the 
4th year of intervention, the 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 significant out-of-pocket expenditure 
and financial 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 reduc-
tion 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 impor-
tant role in ensuring completion of treatment for 
malaria. The method of measuring complete-treatment 
in this study satisfies the conditions of being called ‘def-
inite 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 prox-
imity 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 

Table 10 Proportion of  malaria cases who received treatment for  at-least 3  days in  November 2018, under  Direct 
Observation of Provider with CI

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)

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

Indicators August, 2015 November, 2016 November, 2018

Number of Malaria cases 376 385 250

Total Population 15,679 15,023 21,405

Number 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 100,000 population at risk) 12.8 26.6 4.7

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

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)
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to follow-up for treatment-completion can be impor-
tant factors [32]. A study in Myanmar showed that 
CHWs were technically as good as other providers in 
managing malaria but offered the advantage of proxim-
ity [33]. In comparison to well-trained CHWs, a large 
proportion of local private-providers in LMIC con-
texts are untrained and though their services can also 
be convenient to access, the treatment given maybe 
inappropriate.

Another significant 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 imple-
mented in Chhattisgarh consisted predominantly of the 
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]. What 
explains the increased coverage achieved through the 
CHWs in the current study? There could be many factors. 
The average population per CHW in the programme-
area in Chhattisgarh was around 235 in year 2016 [6]. The 
average population per CHW in rural areas at all India 
level on the other hand was 919 [6]. Among all Indian 
states, Chhattisgarh state had the most favourable ratio 
of rural population per CHW [6]. The CHW programme 
in Chhattisgarh aimed to cover all rural habitations. The 
programme area had as many as 37,696 CHWs for 9947 
villages. The design of CHW programme in Chhattis-
garh was to select at least one CHW per habitation. The 
fact that a CHW was available in most of the habitations 
could also be an important factor in achieving increased 
coverage in malaria-management. The distance between 
the CHWs and the households was small. Each CHW 
was a resident of the habitation she covered. It made 
frequent contact possible without the need of transport 
arrangements. A study in Kenya had shown that CHWs 
looking after smaller populations performed better [19].

CHWs were able to attract the febrile cases because 
through them malaria-detection became accessible. It 
can be a key factor in tribal populations and remote 
geographies in which most of the malaria exists in India 
and other LMICs. Detection by CHWs has been a big 
part of the success achieved in malaria-management by 
another Indian state, Odisha [36, 37].

For CHWs to be successful in CCMM, uninterrupted 
and adequate supply of drugs and diagnostics for malaria 
are the essential inputs [19, 38, 39].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 [40–42].

An Indian study showed that inadequate availability of 
rapid tests and drugs with CHWs can undermine com-
munity’s confidence in them [43]. An earlier study with 
mitanin-CHWs in Chhattisgarh state in India in 2015 
had described the challenges faced by CHWs in surveil-
lance of malaria that included the availability of diagnos-
tics and drugs [44]. A study in Myanmar found that in 
the 3rd  year after making ACT available in the country 
77.7% of the anti-malaria working CHWs had availabil-
ity of RDT, 83.1% had ACT while 67% had chloroquine 
[24]. What seems to have helped in the current study was 
the importance of ensuring supplies getting recognized 
and addressed in the preparatory phase leading to the 
programme.

A recent study using qualitative methods in Lao has 
reported the factors favoring community-participation in 
receiving mass drug administration for malaria—under-
standing of communities regarding rationale of the inter-
vention, free services, cohesiveness in communities and 
their collaboration with CHWs and health authorities 
[45]. In the current study, the stakeholder-engagement 
and social-mobilization campaign in the preparatory 
phase could have facilitated the CCMM programme. 
Other factors favouring the CHWs in the current study 
could be that most of them were well-established in the 
communities for over a decade and the training effort 
was adequate and it built on their earlier knowledge and 
skills.

Acceptability of malaria interventions among the com-
munities has also been highlighted as an important factor 
[40]. A systematic review found that the community-
acceptability of malaria interventions through CHWs 
improved once CHWs started using RDTs. CHWs were 
able to give better care using RDT as it gave correct diag-
nosis immediately, allowing prompt treatment. RDT 
usage by the community further helped them save money 
on transport [40].

Social recognition, continuous training and frequent 
supervision, clear role definitions, financial and non-
financial incentives have been found to be important for 
improving general performance of CHWs [46]. Studies 
specific to CHWs’ work on malaria have reported that 
apart from training and availability of essential supplies, 
length of experience since becoming CHWs, getting 
feedback and support from supervisors and communities 
were also important factors in their performance [29, 47, 
48].

India has made significant progress in reducing malaria 
incidence in 2018 and 2019, led by two of the highest 
burden states—Odisha and Chhattisgarh [49]. Indian 
policy has begun to recognize the importance of achiev-
ing high coverage of early detection and full treatment 
and the role of CHWs in it [50]. Many regions in India 
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and LMICs with high burden of malaria can benefit from 
a strategy based on well-equipped CHWs close to the 
community.

A study of country-wide CCMM programme in Bur-
kina Faso reported findings for three consecutive years 
from 2011 to 2013. This household-reported data showed 
that 1% to 9% of the febrile under-five 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 communica-
tion between CHW and beneficiaries), the geographical 
factors (e.g. distance between the beneficiary 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]. The current study 
suggests that in large-scale programmes, systemic issues 
including the geographic availability of CHWs, train-
ing and support for CHWs, supplies of tests and drugs, 
incentives for CHWs and preparations made before 
launching the programme could play an important role in 
coverage apart from mechanisms of community-partici-
pation in health. Understanding the factors or processes 
contributing to success in scale-up of CCMM can be a 
useful direction for future research.

How ‘coverage’ is understood in context of malaria var-
ies, depending upon the nature and scale of intervention. 
For example, coverage reported for Mass Drug Admin-
istration for malaria is different than coverage under 
Case-Management that involves testing before treat-
ment [12, 22, 51, 52]. Small interventions conducted for 
the purpose of study often report better coverage within 
a smaller population than what large-scale programmes 
show. The smaller scale of studies limits their coverage in 
relation to overall population of provinces or countries 
[52]. This underscores the need for remaining conscious 
of such differences while comparing coverage achieved in 
different malaria programmes.

Study limitations
The usual limitations of descriptive studies apply. There 
was no baseline available. The programme being a uni-
versal programme for all high-burden areas in Chhattis-
garh, it was infeasible to get enough sample of population 
without CHWs to make a comparison. Given the quan-
titative nature of assessment in this study, it did not 
explore the reasons for increasing coverage. The study 
did not use inferential statistics or GIS based analysis, 
which could have helped in such exploration. The study 
did not capture data on social characteristics of commu-
nities covered by the programme or the CHWs. Future 
studies are recommended to address the above gaps.

There was a gap between the number of febrile persons 
contacting CHWs and other providers and those tested 
by them. One reason was that a proportion of providers 
did not have RDTs available with them. No data was col-
lected regarding RDT availability with providers other 
than CHWs. The gap in testing by CHWs was greater in 
2018 even though the proportion of CHWs having any 
RDTs was better. It could be the case that in 2018 most 
CHWs had some RDTs but not enough quantity to test 
every febrile person contacting them. The current study 
did not identify the reasons for the gap in testing.

The study did not include identification of compli-
cated cases and referrals, though it was part of CCMM. 
The treatment definition did not include primaquine 
though the Chhattisgarh protocol required CHWs to 
refer the cases to formal healthcare providers for taking 
primaquine.

Conclusions
CHW practice leading to desired results in CCMM has 
been recognized, though such studies have been limited 
to small programmes. This study shows that large-scale 
CCMM through well-trained CHWs, backed by supply 
of rapid-tests and drugs was able to achieve high cover-
age and treatment-completion rates. CHWs’ proximity to 
populations they cover offers a big advantage. 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.

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.

Abbreviations
ACT : Artemisinin-based combination therapy; CCMM: Community Case 
Management of Malaria; CHW: Community health workers; LMIC: Low and 
medium income countries; RDT: Rapid diagnostic tests; SEAR: South-East Asia 
Region.

Acknowledgements
The Authors thank State Health Resource Centre for extending its support for 
data-collection for this study.

Authors’ contributions
SG and PG contributed to the study design and writing of the manuscript. SG, 
PG and MD designed the study tools and analysed the data. PG, MD and PN 
supervised data-collection and data-entry. All authors read and approved the 
manuscript.

Authors’ information
SG, MD and PN work with State Health Resource Centre, Chhattisgarh. For 
most of the duration of the study, PG worked with State Health Resource 
Centre, Chhattisgarh.



Page 10 of 11Garg et al. Malar J          (2020) 19:213 

Funding
No funding was obtained for this study.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Ethics approval and consent to participate
Ethics clearance was obtained from the Institutional Ethics Committee of State 
Health Resource Centre, prior to the initiation of the study. Written consent 
was obtained by the interviewers from the participants before collecting data.

Consent to publish
Not applicable.

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

Received: 20 February 2020   Accepted: 12 June 2020

References
 1. WHO. World Malaria Report 2016. Geneva: World Health Organization; 

2016. http://apps.who.int/iris/bitst ream/10665 /20001 8/1/97892 41565 
158_eng.pdf. Accessed 17 July 2019.

 2. Ministry of Health and Family Welfare, India. National Framework for 
Malaria Elimination in India (2016–2030). Delhi: National Vector Borne 
Disease Control Programme, Directorate General of Health Services;, 
2016. https ://apps.who.int/iris/bitst ream/handl e/10665 /24609 6/natio 
nal_frame work_malar ia_elimi natio n_india _2016_2030.pdf?seque 
nce=1&isAll owed=y. Accessed 23 Aug 2019.

 3. Ministry of Home Affairs, India. Census of India 2011. New Delhi: Office of 
the Registrar General & Census Commissioner; 2012. http://www.censu 
sindi a.gov.in/2011c ensus /popul ation _enume ratio n.html. Accessed 23 
Aug 2019.

 4. Sharma RK, Thakor HG, Saha KB, Sonal GS, Dhariwal AC, Singh N. Malaria 
situation in India with special reference to tribal areas. Indian J Med Res. 
2015;141:537–45.

 5. Vir SC, Kalita A, Mondal S, Malik R. Impact of community-based Mitanin 
programme on undernutrition in rural Chhattisgarh State, India. Food 
Nutr Bull. 2014;35:83–91.

 6. Ministry of Health and Family Welfare. Update on ASHA programme. 
National Health Systems Resource Centre, January 2016. http://nhsrc india 
.org/sites /defau lt/files /Updat e%20On%20ASH A%20Pro gramm e%20Jan 
-2016.pdf. Accessed 28 Apr 2020.

 7. Department of Health and Family Welfare, Chhattisgarh. Treatment and 
prevention of malaria: guidelines for mitanin. Raipur: National Vector 
Borne Disease Control Programme; 2014. https ://shsrc .in/wp-conte nt/
uploa ds/2019/09/Mitan in_Malar ia_Guide line_2014.pdf/. Accessed 24 Jan 
2020.

 8. State Health Resource Centre. Field Level Skill Assessment of Mitanin 
CHWs in Testing and Treatment for Malaria. 2016. https ://shsrc .in/wp-
conte nt/uploa ds/2020/02/Field -Level -Skill -Asses sment -of-Mitan in-CHWs-
in-Testi ng-Treat ment-for-Malar ia-2016.pdf- accessed 24 January 2020.

 9. State Health Resource Centre. External evaluation of mitanin—skill 
assessment by NIOS; 2019. https ://shsrc .in/wp-conte nt/uploa ds/2020/02/
Exter nal-Evalu ation -of-Mitan in-for-Skill -Asses sment -by-NIOS-2019.pdf. 
Accessed 24 Jan 2020.

 10. Chhattisgarh, Department of Health and Family Welfare. Monthly 
cumulative reports of national vector borne disease control programme 
(NVBDC) Apr 2014 to Mar 2015. http://cgweb .nic.in/healt h/progr amoni 
torin g/Repor ts/rptnv bdc1.aspx. Accessed 24 Aug 2019.

 11. Chhattisgarh, Ministry of Health and Family Welfare. Guidelines for pay-
ment of incentives to mitanins. New Raipur: National Health Mission; 
2019. https ://shsrc .in/wp-conte nt/uploa ds/2020/01/Mitan in-Incen tive-
Order -2019.pdf. Accessed 10 Jan 2020.

 12. Paintain LS, Willey B, Kedenge S, Sharkey A, Kim J, Buj V, et al. Commu-
nity health workers and stand-alone or integrated case management 

of malaria: a systematic literature review. Am J Trop Med Hyg. 
2014;91:461–70.

 13. Leslie T, Rowland M, Whitty CIM, Mikhail A, Mayan I, Anwar M, et al. Com-
munity case management of malaria in Afghanistan; 2014. http://www.
actco nsort ium.org/data/files /resou rces/CHWs_in_Afgha nista n_proje 
ct_polic y_brief _March 2014.pdf. Accessed 10 July 2019.

 14. Mubi M, Janson A, Warsame M, Mårtensson A, Källander K, Petzold MG, 
et al. Malaria rapid testing by community health workers is effective 
and safe for targeting malaria treatment: randomised cross-over trial in 
Tanzania. PLoS ONE. 2011;6:e19753.

 15. Kawawa Swana E, Makan GY, Mukeng CK, Mupumba HI, Kalaba GM, 
Luboya ON, et al. Feasibility and implementation of community-based 
malaria case management with integrated vector control in the Demo-
cratic Republic of Congo. Malar J. 2016;15:413.

 16. Yansaneh AI, Moulton LH, George AS, Rao SR, Kennedy N, Bangura P, et al. 
Influence of community health volunteers on care seeking and treat-
ment coverage for common childhood illnesses in the context of free 
health care in rural Sierra Leone. Trop Med Int Health. 2014;19:1466–76.

 17. Singlovic J, Ajayi IO, Nsungwa-Sabiiti J, Siribié M, Sanou AK, Jegede AS, 
et al. Compliance with malaria rapid diagnostic testing by community 
health workers in 3 malaria-endemic countries of sub-Saharan Africa: an 
observational study. Clin Infect Dis. 2016;63(Suppl 5):S276–82.

 18. Littrell M, Moukam LV, Libite R, Youmba JC, Baugh G. Narrowing the 
treatment gap with equitable access: mid-term outcomes of a com-
munity case management program in Cameroon. Health Policy Plan. 
2013;28:705–16.

 19. Kisia J, Nelima F, Otieno DO, Kiilu K, Emmanuel W, Sohani S, et al. Factors 
associated with utilization of community health workers in improv-
ing access to malaria treatment among children in Kenya. Malar J. 
2012;11:248.

 20. Deressa W, Ali A. Malaria-related perceptions and practices of women 
with children under the age of five years in rural Ethiopia. BMC Public 
Health. 2009;9:259.

 21. Druetz T, Ridde V, Kouanda S, Ly A, Diabaté S, Haddad S. Utilization of 
community health workers for malaria treatment: results from a three-
year panel study in the districts of Kaya and Zorgho, Burkina Faso. Malar J. 
2015;14:71.

 22. Thiam S, Thwing J, Diallo I, Fall FB, Diouf MB, Perry R, et al. Scale-up of 
home-based management of malaria based on rapid diagnostic tests 
and artemisinin-based combination therapy in a resource-poor country: 
results in Senegal. Malar J. 2012;11:334.

 23. Chourasia MK, Raghavendra K, Bhatt RM, Swain DK, Dutta GDP, Klein-
schmidt I. Burden of asymptomatic malaria among a tribal population in 
a forested village of central India: a hidden challenge for malaria control 
in India. Public Health. 2017;147:92–7.

 24. Thein ST, Khin HSS, Thi A. Anti-malarial landscape in Myanmar: results 
from a nationally representative survey among community health work-
ers and the private sector outlets in 2015/2016. Malar J. 2017;16:129.

 25. Siribié M, Ajayi IO, Nsungwa-Sabiiti J, Afonne C, Balyeku A, Falade CO, 
et al. Training community health workers to manage uncomplicated and 
severe malaria: experience from 3 rural malaria-endemic areas in sub-
Saharan Africa. Clin Infect Dis. 2016;63(Suppl 5):S264–9.

 26. Kabaghe AN, Visser BJ, Spijker R, Phiri KS, Grobusch MO, van Vugt M. 
Health workers’ compliance to rapid diagnostic tests (RDTs) to guide 
malaria treatment: a systematic review and meta-analysis. Malar J. 
2016;15:163.

 27. Onwujekwe O, Hanson K, Uzochukwu B, Ichoku H, Ike E, Onwughalu B. 
Are malaria treatment expenditures catastrophic to different socio-
economic and geographic groups and how do they cope with payment? 
A study in southeast Nigeria. Trop Med Int Health. 2010;15:18–25.

 28. Aspinall A. Adherence to antimalarial treatments in the real world—does 
it really matter? Africa Health. September 2015; 2015. https ://www.
mmv.org/sites /defau lt/files /uploa ds/docs/publi catio ns/Artic les/Adher 
ence_to_antim alari al_treat ments _in_the_real_world .pdf. Accessed 10 
Jan 2020.

 29. Banek K, Webb EL, Smith SJ, Chandramohan D, Staedke SG. Adherence 
to treatment with artemether–lumefantrine or amodiaquine–artesunate 
for uncomplicated malaria in children in Sierra Leone: a randomized trial. 
Malar J. 2018;17:222.

http://apps.who.int/iris/bitstream/10665/200018/1/9789241565158_eng.pdf
http://apps.who.int/iris/bitstream/10665/200018/1/9789241565158_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/246096/national_framework_malaria_elimination_india_2016_2030.pdf%3fsequence%3d1%26isAllowed%3dy
https://apps.who.int/iris/bitstream/handle/10665/246096/national_framework_malaria_elimination_india_2016_2030.pdf%3fsequence%3d1%26isAllowed%3dy
https://apps.who.int/iris/bitstream/handle/10665/246096/national_framework_malaria_elimination_india_2016_2030.pdf%3fsequence%3d1%26isAllowed%3dy
http://www.censusindia.gov.in/2011census/population_enumeration.html
http://www.censusindia.gov.in/2011census/population_enumeration.html
http://nhsrcindia.org/sites/default/files/Update%20On%20ASHA%20Programme%20Jan-2016.pdf
http://nhsrcindia.org/sites/default/files/Update%20On%20ASHA%20Programme%20Jan-2016.pdf
http://nhsrcindia.org/sites/default/files/Update%20On%20ASHA%20Programme%20Jan-2016.pdf
https://shsrc.in/wp-content/uploads/2019/09/Mitanin_Malaria_Guideline_2014.pdf/
https://shsrc.in/wp-content/uploads/2019/09/Mitanin_Malaria_Guideline_2014.pdf/
https://shsrc.in/wp-content/uploads/2020/02/Field-Level-Skill-Assessment-of-Mitanin-CHWs-in-Testing-Treatment-for-Malaria-2016.pdf
https://shsrc.in/wp-content/uploads/2020/02/Field-Level-Skill-Assessment-of-Mitanin-CHWs-in-Testing-Treatment-for-Malaria-2016.pdf
https://shsrc.in/wp-content/uploads/2020/02/Field-Level-Skill-Assessment-of-Mitanin-CHWs-in-Testing-Treatment-for-Malaria-2016.pdf
https://shsrc.in/wp-content/uploads/2020/02/External-Evaluation-of-Mitanin-for-Skill-Assessment-by-NIOS-2019.pdf
https://shsrc.in/wp-content/uploads/2020/02/External-Evaluation-of-Mitanin-for-Skill-Assessment-by-NIOS-2019.pdf
http://cgweb.nic.in/health/programonitoring/Reports/rptnvbdc1.aspx
http://cgweb.nic.in/health/programonitoring/Reports/rptnvbdc1.aspx
https://shsrc.in/wp-content/uploads/2020/01/Mitanin-Incentive-Order-2019.pdf
https://shsrc.in/wp-content/uploads/2020/01/Mitanin-Incentive-Order-2019.pdf
http://www.actconsortium.org/data/files/resources/CHWs_in_Afghanistan_project_policy_brief_March2014.pdf
http://www.actconsortium.org/data/files/resources/CHWs_in_Afghanistan_project_policy_brief_March2014.pdf
http://www.actconsortium.org/data/files/resources/CHWs_in_Afghanistan_project_policy_brief_March2014.pdf
https://www.mmv.org/sites/default/files/uploads/docs/publications/Articles/Adherence_to_antimalarial_treatments_in_the_real_world.pdf
https://www.mmv.org/sites/default/files/uploads/docs/publications/Articles/Adherence_to_antimalarial_treatments_in_the_real_world.pdf
https://www.mmv.org/sites/default/files/uploads/docs/publications/Articles/Adherence_to_antimalarial_treatments_in_the_real_world.pdf


Page 11 of 11Garg et al. Malar J          (2020) 19:213  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

 30. Bruxvoort K, Goodman C, Kachur SP, Schellenberg D. How patients take 
malaria treatment: a systematic review of the literature on adherence to 
antimalarial drugs. PLoS ONE. 2014;9:e84555.

 31. Bruxvoort K, Festo C, Cairns M, Kalolella A, Mayaya F, Kachur SP, et al. 
Measuring patient adherence to malaria treatment: a comparison of 
results from self-report and a customised electronic monitoring device. 
PLoS ONE. 2015;10:e0134275.

 32. Mazzi M, Bajunirwe F, Aheebwe E, Nuwamanya S, Bagenda FN. Proximity 
to a community health worker is associated with utilization of malaria 
treatment services in the community among under-five children: a cross-
sectional study in rural Uganda. Int Health. 2019;11:143–9.

 33. Linn NYY, Kathirvel S, Das M, Thapa B, Rahman MM, Maung TM, et al. 
Are village health volunteers as good as basic health staffs in provid-
ing malaria care? A country wide analysis from Myanmar, 2015. Malar J. 
2018;17:242.

 34. Chatterjee C, Sheoran G. Vulnerable groups in India. Mumbai: The Centre 
for Enquiry into Health and Allied Themes (CEHAT); 2007. http://fi.ge.
pgsta tic.net/attac hment s/33376 _8c7cb 59047 bd4d6 896ad aa272 9fe8b 
d8.pdf. Accessed 24 Aug 2019.

 35. Das LK, Jambulingam P, Sadanandane C. Impact of community-based 
presumptive chloroquine treatment of fever cases on malaria morbidity 
and mortality in a tribal area in Orissa State, India. Malar J. 2008;7:75.

 36. Pradhan S, Pradhan MM, Dutta A, Shah NK, Joshi PL, Pradhan K, et al. 
Improved access to early diagnosis and complete treatment of malaria in 
Odisha, India. PLoS ONE. 2019;14:e0208943.

 37. Panda B, Mohapatra MK, Paital S, Kumbhakar S, Dutta A, Kadam S, 
et al. Prevalence of afebrile malaria and development of risk-scores 
for gradation of villages: a study from a hot-spot in Odisha. PLoS ONE. 
2019;14:e0221223.

 38. Kalyango JN, Rutebemberwa E, Alfven T, Ssali S, Peterson S, Karamagi 
C, et al. Performance of community health workers under integrated 
community case management of childhood illnesses in eastern Uganda. 
Malar J. 2012;11:282.

 39. Ndiaye Y, Ndiaye JL, Cisse B, Blanas D, Bassene J, Manga IA, et al. Com-
munity case management in malaria: review and perspectives after four 
years of operational experience in Saraya district, south-east Senegal. 
Malar J. 2012;12:240.

 40. Ruizendaal E, Dierickx S, Peeters Grietens K, Schallig HDFH, Pagnoni F, 
Mens PF. Success or failure of critical steps in community case manage-
ment of malaria with rapid diagnostic tests: a systematic review. Malar J. 
2014;13:229.

 41. Sunguya BF, Mlunde LB, Ayer R, Jimba M, et al. Towards eliminating 
malaria in high endemic countries: the roles of community health work-
ers and related cadres and their challenges in integrated community case 
management for malaria: a systematic review. Malar J. 2017;16:10.

 42. Davlantes E, Salomao C, Wate F, Sarmento D, Rodrigues H, Halsey ES, et al. 
Malaria case management commodity supply and use by community 
health workers in Mozambique, 2017. Malar J. 2019;18:47.

 43. Das A, Gupta RD, Friedman J, Pradhan MM, Mohapatra CC, Sandhibigraha 
D, et al. Community perceptions on malaria and care-seeking practices 
in endemic Indian settings: policy implications for the malaria control 
programme. Malar J. 2013;12:39.

 44. Chourasia MK, Raghavendra K, Bhatt RM, Swain DK, Dutta GDP, Klein-
schmidt I. Involvement of Mitanins (female health volunteers) in active 
malaria surveillance, determinants and challenges in tribal populated 
malaria endemic villages of Chhattisgarh, India. BMC Public Health. 
2017;18:9.

 45. Adhikari B, Phommasone K, Kommarasy P, Soundala X, Souvanthong 
P, Pongvongsa T, et al. Why do people participate in mass anti-malarial 
administration? Findings from a qualitative study in Nong District, Savan-
nakhet Province, Lao PDR (Laos). Malar J. 2018;17:15.

 46. Kok MC, Dieleman M, Taegtmeyer M, Broerse JE, Kane SS, Ormel H, et al. 
Which intervention design factors influence performance of commu-
nity health workers in low-and middle-income countries? A systematic 
review. Health Policy Plan. 2014;30:1207–27.

 47. Aung PL, Silawan T, Rawiworrakul T, Min M. Perceived role and its enhanc-
ing factors among the village health volunteers regarding malaria control 
in rural Myanmar. Indian J Public Health. 2018;62:10–4.

 48. Bagonza J, Kibira SPS, Rutebemberwa E. Performance of community 
health workers managing malaria, pneumonia and diarrhoea under the 
community case management programme in central Uganda: a cross 
sectional study. Malar J. 2014;13:367.

 49. National Vector Borne Diseases Control Programme (NVBDCP). Malaria 
Situation in India from 2015. https ://nvbdc p.gov.in/Write ReadD ata/l892s 
/15048 33116 15807 34250 .pdf. Accessed 10 Feb 2020.

 50. Ministry of Health and Family Welfare. National Strategic Plan—Malaria 
Elimination in India. 2017–22. National Vector Borne Dosease Control 
Programme. Directorate General of Health Services. Ministry of Health 
and Family Welfare. Government of India. New Delhi; 2017.

 51. Adhikari B, Phommasone K, Pongvongsa T, Kommarasy P, Soundala X, 
Henriques G, et al. Factors associated with population coverage of tar-
geted malaria elimination (TME) in southern Savannakhet Province, Lao 
PDR. Malar J. 2017;16:424.

 52. Pell CL, Adhikari B, Myo Thwin M, Kajeechiwa L, Nosten S, Nosten FH, 
et al. Community engagement, social context and coverage of mass anti-
malarial administration: comparative findings from multi-site research in 
the Greater Mekong sub-Region. PLoS ONE. 2019;14:e0214280.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://fi.ge.pgstatic.net/attachments/33376_8c7cb59047bd4d6896adaa2729fe8bd8.pdf
http://fi.ge.pgstatic.net/attachments/33376_8c7cb59047bd4d6896adaa2729fe8bd8.pdf
http://fi.ge.pgstatic.net/attachments/33376_8c7cb59047bd4d6896adaa2729fe8bd8.pdf
https://nvbdcp.gov.in/WriteReadData/l892s/15048331161580734250.pdf
https://nvbdcp.gov.in/WriteReadData/l892s/15048331161580734250.pdf

	Coverage of community case management for malaria through CHWs: a quantitative assessment using primary household surveys of high-burden areas in Chhattisgarh state of India
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Setting and design

	Results
	Sample profile
	Contact of fever cases with CHWs
	Coverage of fever cases in terms of RD testing by CHWs
	Coverage in treatment of malaria by CHWs
	Patient satisfaction with treatment
	Treatment completion
	Mortality among malaria cases
	Availability of RDT and relevant anti-malarial drugs with CHWs

	Discussion
	Study limitations

	Conclusions
	Acknowledgements
	References




