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Table S1. State-specific characteristics of monthly malaria surveillance observations across 27 Indian states, April 2009–December 2019
	State
	Total malaria positivity (%)
	P. falciparum positivity (%)
	P. vivax positivity (%)
	Blood smears examined
	Total malaria-positive cases
	P. falciparum-positive cases
	P. vivax-positive cases
	Months

	Andhra Pradesh
	0.73
	0.31
	0.42
	64,946,809
	475,902
	200,900
	275,002
	129

	Arunachal Pradesh
	7.50
	2.64
	4.85
	1,010,313
	75,742
	26,719
	49,023
	129

	Assam
	1.00
	0.54
	0.46
	24,784,353
	248,035
	132,838
	115,197
	129

	Bihar
	2.87
	0.87
	2.00
	1,538,027
	44,201
	13,364
	30,837
	129

	Chhattisgarh
	5.75
	3.99
	1.77
	24,257,145
	1,395,752
	967,467
	428,285
	129

	Dadra & Nagar Haveli
	3.73
	1.30
	2.43
	701,218
	26,154
	9,110
	17,044
	129

	Delhi
	1.52
	0.18
	1.33
	4,274,511
	64,823
	7,806
	57,017
	129

	Goa
	1.27
	0.16
	1.11
	4,216,097
	53,358
	6,627
	46,731
	129

	Gujarat
	0.95
	0.12
	0.83
	71,818,768
	682,594
	86,222
	596,372
	129

	Haryana
	0.83
	0.02
	0.81
	20,447,932
	169,464
	4,604
	164,860
	129

	Jharkhand
	4.03
	1.69
	2.35
	25,518,688
	1,029,093
	430,166
	598,927
	129

	Karnataka
	0.55
	0.06
	0.49
	85,643,565
	469,653
	50,445
	419,208
	129

	Kerala
	0.22
	0.09
	0.13
	20,099,189
	43,694
	18,163
	25,531
	129

	Madhya Pradesh
	1.38
	0.38
	1.00
	68,624,016
	946,563
	259,773
	686,790
	129

	Maharashtra
	0.36
	0.10
	0.26
	164,936,760
	598,971
	163,634
	435,337
	129

	Manipur
	1.22
	0.53
	0.70
	522,122
	6,389
	2,758
	3,631
	129

	Meghalaya
	6.64
	5.91
	0.73
	3,432,694
	227,779
	202,761
	25,018
	129

	Mizoram
	6.38
	5.05
	1.33
	774,126
	49,420
	39,091
	10,329
	129

	Nagaland
	4.86
	1.86
	3.00
	471,909
	22,934
	8,770
	14,164
	129

	Odisha
	6.65
	5.37
	1.28
	28,861,002
	1,920,622
	1,550,879
	369,743
	129

	Punjab
	0.13
	0.01
	0.12
	16,648,962
	21,981
	1,324
	20,657
	129

	Rajasthan
	1.33
	0.21
	1.12
	41,096,057
	545,321
	85,798
	459,523
	129

	Tamil Nadu
	0.18
	0.02
	0.16
	71,047,774
	127,829
	15,075
	112,754
	129

	Telangana
	1.11
	0.57
	0.53
	14,951,659
	165,579
	85,736
	79,843
	129

	Tripura
	2.41
	0.57
	1.85
	16,164,544
	390,293
	91,481
	298,812
	129

	Uttar Pradesh
	2.45
	0.22
	2.24
	19,153,235
	469,968
	41,472
	428,496
	129

	Uttarakhand
	0.70
	0.18
	0.52
	17,144,402
	119,645
	30,141
	89,504
	129


Note: Values represent aggregated surveillance observations over 129 months. State-level positivity was calculated as total positive malaria tests divided by total blood smears examined, multiplied by 100, rather than as the arithmetic mean of monthly positivity percentages. The three species-specific positive counts sum to the corresponding total malaria-positive count. All states contributed 129 monthly observations from April 2009 through December 2019.

Table S2. Annual malaria testing volume, malaria-positive cases and test positivity across the 27 states included in the analysis, 2009–2019.
	Year
	Blood smears examined
	Total malaria-positive cases
	Test positivity (%)

	2009
	50,985,091
	1,127,927
	2.21

	2010
	71,611,226
	1,146,897
	1.60

	2011
	76,975,885
	1,105,023
	1.44

	2012
	76,151,071
	997,420
	1.31

	2013
	73,684,691
	895,156
	1.21

	2014
	79,513,781
	1,034,512
	1.30

	2015
	79,194,631
	995,690
	1.26

	2016
	77,217,159
	906,837
	1.17

	2017
	72,328,190
	1,029,050
	1.42

	2018
	73,784,762
	623,866
	0.85

	2019
	81,639,390
	529,382
	0.65


Note: Test positivity was calculated as the annual number of malaria-positive cases divided by the annual number of blood smears examined × 100. Estimates represent the 27 states included in the longitudinal analysis.

Table S3. State-wise changes in the proportional contribution of Plasmodium falciparum and Plasmodium vivax among reported malaria-positive cases in 27 Indian states, 2009–2019
	State
	P. falciparum 2009 (%)
	P. falciparum 2019 (%)
	Change (percentage points)
	P. vivax 2009 (%)
	P. vivax 2019 (%)
	Change (percentage points)

	Tripura
	2.4
	91.7
	89.3
	97.6
	8.3
	−89.3

	Tamil Nadu
	1.8
	28.1
	26.3
	98.2
	71.9
	−26.3

	Karnataka
	10.6
	32.8
	22.2
	89.4
	67.2
	−22.2

	Chhattisgarh
	50.6
	71.2
	20.6
	49.4
	28.8
	−20.6

	Mizoram
	69.8
	89.5
	19.7
	30.2
	10.5
	−19.7

	Rajasthan
	6.0
	20.0
	14.1
	94.0
	80.0
	−14.1

	Uttar Pradesh
	4.3
	12.1
	7.8
	95.7
	87.9
	−7.8

	Jharkhand
	38.7
	46.3
	7.6
	61.3
	53.7
	−7.6

	Haryana
	3.0
	9.0
	6.0
	97.0
	91.0
	−6.0

	Odisha
	80.6
	86.5
	5.9
	19.4
	13.5
	−5.9

	Arunachal Pradesh
	38.2
	44.0
	5.8
	61.8
	56.0
	−5.8

	Madhya Pradesh
	18.7
	22.2
	3.5
	81.3
	77.8
	−3.5

	Gujarat
	8.2
	11.4
	3.2
	91.8
	88.6
	−3.2

	Kerala
	19.7
	22.8
	3.0
	80.3
	77.2
	−3.0

	Goa
	18.7
	18.9
	0.2
	81.3
	81.1
	−0.2

	Delhi
	11.1
	6.8
	−4.4
	88.9
	93.2
	4.4

	Meghalaya
	88.1
	83.4
	−4.7
	11.9
	16.6
	4.7

	Maharashtra
	22.9
	16.9
	−6.0
	77.1
	83.1
	6.0

	Punjab
	9.8
	1.5
	−8.3
	90.2
	98.5
	8.3

	Andhra Pradesh
	36.6
	28.2
	−8.4
	63.4
	71.8
	8.4

	Assam
	48.1
	36.6
	−11.5
	51.9
	63.4
	11.5

	Nagaland
	32.3
	20.7
	−11.7
	67.7
	79.3
	11.7

	Uttarakhand
	37.0
	3.1
	−33.9
	63.0
	96.9
	33.9

	Manipur
	46.2
	8.7
	−37.5
	53.8
	91.3
	37.5

	Bihar
	60.1
	21.4
	−38.6
	39.9
	78.6
	38.6

	Dadra & Nagar Haveli
	43.1
	3.5
	−39.7
	56.9
	96.5
	39.7

	Telangana
	83.7
	17.1
	−66.6
	16.3
	82.9
	66.6


Note: Species-specific shares were calculated as the proportion of total reported malaria-positive cases attributable to P. falciparum or P. vivax within each state and calendar year. Change represents the difference between the 2019 and 2009 species shares and is expressed in percentage points. States with changes greater than +5 percentage points were classified as increasing, those with changes below −5 percentage points as decreasing, and those with changes between −5 and +5 percentage points as relatively stable. Because the analysis includes only P. falciparum and P. vivax cases, changes in the shares of the two species are complementary and therefore equal in magnitude but opposite in direction.

Table S4. State-specific peak and lowest months of malaria test positivity and seasonal amplitude in India, 2009–2019
	State
	Peak month
	Peak malaria positivity (%)
	Lowest month
	Lowest malaria positivity (%)
	Seasonal amplitude (percentage points)

	Kerala
	February
	0.61
	January
	0.10
	0.51

	Assam
	May
	1.37
	January
	0.68
	0.69

	Telangana
	June
	1.64
	March
	0.61
	1.03

	Odisha
	July
	9.38
	February
	4.67
	4.72

	Mizoram
	July
	8.69
	March
	2.83
	5.86

	Meghalaya
	July
	7.82
	February
	4.56
	3.26

	Dadra & Nagar Haveli
	July
	5.67
	January
	1.67
	4.01

	Tripura
	July
	3.54
	February
	1.05
	2.49

	Andhra Pradesh
	July
	1.91
	February
	0.51
	1.40

	Arunachal Pradesh
	August
	8.09
	March
	6.08
	2.01

	Gujarat
	August
	1.33
	February
	0.55
	0.79

	Karnataka
	August
	0.66
	February
	0.44
	0.22

	Maharashtra
	August
	0.46
	March
	0.25
	0.21

	Nagaland
	September
	6.29
	March
	3.01
	3.28

	Bihar
	September
	4.43
	January
	1.42
	3.01

	Uttar Pradesh
	September
	3.60
	February
	1.52
	2.08

	Delhi
	September
	2.34
	January
	0.56
	1.78

	Haryana
	September
	1.49
	January
	0.21
	1.28

	Punjab
	September
	0.28
	January
	0.03
	0.25

	Madhya Pradesh
	October
	2.02
	March
	0.87
	1.15

	Rajasthan
	October
	1.75
	February
	0.86
	0.89

	Tamil Nadu
	October
	0.41
	March
	0.10
	0.31

	Chhattisgarh
	November
	8.61
	June
	3.99
	4.62

	Jharkhand
	November
	5.57
	March
	2.65
	2.91

	Manipur
	November
	3.10
	March
	0.24
	2.86

	Goa
	November
	1.85
	March
	0.55
	1.30

	Uttarakhand
	December
	1.00
	February
	0.37
	0.63


Note: Malaria test positivity was calculated as the percentage of malaria-positive cases among blood smears examined. The peak month represents the calendar month with the highest mean malaria test positivity during 2009–2019, whereas the lowest month represents the month with the lowest positivity. Seasonal amplitude was calculated as the difference between peak and lowest malaria positivity and is expressed in percentage points. States are ordered according to the timing of peak malaria positivity.

Table S5. Adjusted monthly malaria positivity across 27 Indian states, 2009–2019
	Calendar month
	Total malaria positivity, % (95% CI)
	P. falciparum positivity, % (95% CI)
	P. vivax positivity, % (95% CI)

	January
	1.60 (1.18–2.16)
	0.69 (0.47–1.03)
	0.82 (0.64–1.05)

	February
	1.45 (1.07–1.97)
	0.61 (0.41–0.91)
	0.78 (0.61–1.00)

	March
	1.50 (1.10–2.03)
	0.58 (0.39–0.87)
	0.84 (0.65–1.07)

	April
	1.70 (1.25–2.30)
	0.65 (0.44–0.97)
	0.94 (0.73–1.20)

	May
	1.93 (1.43–2.61)
	0.71 (0.48–1.06)
	1.06 (0.83–1.35)

	June
	2.08 (1.54–2.80)
	0.77 (0.52–1.14)
	1.11 (0.87–1.41)

	July
	2.35 (1.74–3.16)
	0.90 (0.60–1.33)
	1.21 (0.95–1.55)

	August
	2.27 (1.68–3.06)
	0.87 (0.58–1.28)
	1.21 (0.95–1.54)

	September
	2.19 (1.62–2.96)
	0.84 (0.57–1.25)
	1.21 (0.95–1.54)

	October
	2.07 (1.53–2.80)
	0.85 (0.57–1.26)
	1.10 (0.86–1.40)

	November
	2.09 (1.55–2.82)
	0.89 (0.60–1.32)
	1.04 (0.81–1.32)

	December
	1.83 (1.36–2.48)
	0.81 (0.54–1.20)
	0.90 (0.70–1.15)

	Global calendar-month effect
	χ² (11) = 184.98, P < 0.001
	χ² (11) = 124.12, P < 0.001
	χ² (11) = 160.65, P < 0.001


Note: Estimates are adjusted monthly probabilities from beta-binomial mixed-effects models with a state-level random intercept and are presented as percentages with 95% confidence intervals. Global calendar-month effects were assessed using likelihood-ratio tests comparing models with and without calendar-month effects.


Table S6. Comparison of the annual proportion of Plasmodium falciparum among malaria-positive cases in HMIS and NCVBDC surveillance data, India, 2009–2019.
	Year
	HMIS Pf (%)
	NCVBDC Pf (%)
	Difference (percentage points)

	2009
	41.2
	53.7
	−12.5

	2010
	43.2
	52.1
	−8.9

	2011
	41.0
	50.7
	−9.8

	2012
	38.7
	50.0
	−11.2

	2013
	36.9
	52.6
	−15.7

	2014
	46.4
	65.6
	−19.2

	2015
	47.7
	66.6
	−18.9

	2016
	49.9
	65.4
	−15.5

	2017
	51.8
	62.7
	−10.9

	2018
	40.9
	48.2
	−7.3

	2019
	39.3
	46.4
	−7.0


Note: Pf proportion was calculated as P. falciparum cases divided by total malaria-positive cases × 100. Differences were calculated as HMIS Pf proportion minus NCVBDC Pf proportion; negative values indicate a lower Pf proportion in HMIS. The annual HMIS and NCVBDC Pf proportions were strongly correlated (Pearson's r = 0.856, p < 0.001; Spearman's ρ = 0.736, p = 0.010), although the two surveillance sources differed in absolute magnitude. NCVBDC data were obtained from the national malaria surveillance statistics reported by the National Centre for Vector Borne Diseases Control.


