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where:
 is the growth characteristic of i-child in j-clinic being AM in day d;
 represents the day of data collection for i-child from j-clinic;
 represents the round (1-6) of data collection for i-child from j-clinic;
 represents the age in months of the child for i-child from j-clinic on d-day;
 represents whether the child is female for i-child from j-clinic;
 represents whether the child came from a household that identified itself as food insecure on the day of data collection for i-child from j-clinic on d-day;
 represents whether the child had diarrhea in the past 7 days on the day of data collection 
for i-child from j-clinic on d-day;
 represents whether the child came from a household that identified itself as food insecure in the previous round (r-1) for i-child from j-clinic’
 represents whether the child had diarrhea in the past 7 days in the previous round (r-1) for i-child from j-clinic;
 represents the average monthly rainfall in mm;
 represents the average monthly temperature in Celsius;
 represents the monthly NDVI;
 is the error term for i-child; 
 is the error term for i-child from j-clinic at d-time.

All Models were adapted for both forms of the outcome: continuous (WHZ and MUAC) and binary (AM, food insecurity, diarrhea). For the binary outcomes, Y is taking the logit form, e.g., . All coefficients for AM, food insecurity, and diarrhea are reported as odds ratios, meaning the exponentiation of the coefficients of the logit formulation below. For example, for Model 1 the logit form is formulated as:

			



To detect the primary and secondary peaks in the sample, we created predicted daily values for AM, WHZ, and MUAC. Using the predicted values for each model, we identified the inflection points (where the sign changes) by subtracting out the summation of the harmonic terms at time dayt from time dayt+1 for each day between from April 2021 through November 2022, with slight variation by country as described above. Throughout the paper, relationships are described as significant if the p-value is less than 0.05. 

Supplemental Tables and Figures
Table S1: Sample size* (frequency and %) by country, month of data collection, and whether the child was in the ‘previous SAM recovery’ and the ‘no AM in the year before study enrollment’ cohort
	 
	Mali
	South Sudan
	Somalia

	 Month-year
	Previous SAM recovery
	No AM in the year before study enrollment
	Previous SAM recovery
	No AM in the year before study enrollment
	Previous SAM recovery
	No AM in the year before study enrollment

	
	n
	%
	N
	%
	n
	%
	n
	%
	n
	%
	n
	%

	Apr-21
	12
	0.44%
	0
	0.00%
	0
	0.00%
	0
	0.00%
	0
	0.00%
	0
	0.00%

	May-21
	23
	0.84%
	0
	0.00%
	16
	0.45%
	0
	0.00%
	30
	0.56%
	11
	0.42%

	Jun-21
	50
	1.82%
	5
	0.18%
	41
	1.16%
	0
	0.00%
	74
	1.39%
	36
	1.39%

	Jul-21
	71
	2.59%
	31
	1.11%
	71
	2.00%
	1
	0.05%
	106
	1.99%
	49
	1.89%

	Aug-21
	125
	4.55%
	68
	2.44%
	159
	4.49%
	7
	0.36%
	200
	3.75%
	90
	3.47%

	Sep-21
	171
	6.23%
	118
	4.23%
	211
	5.95%
	34
	1.76%
	279
	5.23%
	132
	5.09%

	Oct-21
	218
	7.94%
	154
	5.53%
	236
	6.66%
	68
	3.53%
	365
	6.84%
	160
	6.17%

	Nov-21
	286
	10.42%
	215
	7.71%
	255
	7.19%
	93
	4.83%
	482
	9.04%
	236
	9.10%

	Dec-21
	333
	12.13%
	265
	9.51%
	272
	7.67%
	101
	5.24%
	533
	9.99%
	250
	9.65%

	Jan-22
	334
	12.17%
	280
	10.05%
	335
	9.45%
	148
	7.68%
	524
	9.83%
	271
	10.46%

	Feb-22
	311
	11.33%
	332
	11.91%
	278
	7.84%
	156
	8.10%
	484
	9.08%
	230
	8.87%

	Mar-22
	295
	10.75%
	339
	12.16%
	344
	9.70%
	183
	9.50%
	568
	10.65%
	295
	11.38%

	Apr-22
	203
	7.40%
	257
	9.22%
	259
	7.31%
	192
	9.96%
	449
	8.42%
	199
	7.68%

	May-22
	186
	6.78%
	289
	10.37%
	278
	7.84%
	196
	10.17%
	402
	7.54%
	202
	7.79%

	Jun-22
	80
	2.91%
	205
	7.36%
	227
	6.40%
	198
	10.28%
	293
	5.49%
	140
	5.40%

	Jul-22
	37
	1.35%
	137
	4.92%
	179
	5.05%
	174
	9.03%
	248
	4.65%
	116
	4.48%

	Aug-22
	10
	0.36%
	86
	3.09%
	179
	5.05%
	148
	7.68%
	194
	3.64%
	102
	3.94%

	Sep-22
	0
	0.00%
	6
	0.22%
	115
	3.24%
	123
	6.38%
	91
	1.71%
	54
	2.08%

	Oct-22
	0
	0.00%
	0
	0.00%
	74
	2.09%
	80
	4.15%
	11
	0.21%
	19
	0.73%

	Nov-22
	0
	0.00%
	0
	0.00%
	16
	0.45%
	25
	1.30%
	0
	0.00%
	0
	0.00%

	total
	2745
	100%
	2787
	100%
	3545
	100%
	1927
	100%
	5333
	100%
	2592
	100%


* each child was observed up to a maximum of 6 times and hence data collection is repeated on the same child over time. This table shows the number of observations by month of data collection


Figure S1: Seasonality of acute malnutrition for the ‘previous SAM recovery’ and the ‘no AM in the year before study enrollment’ cohort with respect to rainfall (across the two years)
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Table S2: Mixed effects logit model on AM for the ‘previous SAM recovery ‘and the ‘no AM in the year before study enrollment’ cohort by country with respect to daily temperature (C), daily rainfall (mm), and monthly precipitation
	
	
	Previous SAM recovery
	No AM in the year before study enrollment

	 
	 
	Odds ratio
	p-value
	95% Confidence Interval
	Odds ratio
	p-value
	95% Confidence Interval

	Mali
	
	n=2385
	n=2342

	
	daily precipitation (mm)
	0.96
	0.18
	0.90
	1.02
	1.04
	0.00
	1.01
	1.06

	
	round (1-6)
	1.09
	0.33
	0.91
	1.31
	1.05
	0.32
	0.95
	1.15

	
	Constant
	0.00
	0.00
	0.00
	0.01
	0.03
	0.00
	0.01
	0.08

	
	daily temperature (Celsius)
	1.05
	0.10
	0.99
	1.12
	0.95
	0.01
	0.92
	0.99

	
	round (1-6)
	1.09
	0.33
	0.91
	1.31
	1.07
	0.16
	0.97
	1.19

	
	Constant
	0.00
	0.00
	0.00
	0.01
	0.19
	0.07
	0.03
	1.12

	
	monthly vegetation
	1.12
	0.92
	0.14
	8.81
	31.51
	0.00
	9.89
	100.39

	
	round (1-6)
	1.08
	0.40
	0.90
	1.29
	1.13
	0.02
	1.02
	1.24

	
	constant
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.03

	South Sudan
	
	n=1649
	n=3029

	
	daily precipitation (mm)
	0.92
	0.03
	0.86
	0.99
	0.99
	0.38
	0.98
	1.01

	
	round (1-6)
	1.63
	0.00
	1.27
	2.09
	1.09
	0.00
	1.03
	1.16

	
	constant
	0.00
	0.00
	0.00
	0.00
	0.19
	0.00
	0.13
	0.29

	
	daily temperature (Celsius)
	0.98
	0.68
	0.91
	1.06
	1.00
	0.90
	0.98
	1.02

	
	round (1-6)
	1.54
	0.00
	1.20
	1.98
	1.09
	0.00
	1.03
	1.16

	
	constant
	0.00
	0.00
	0.00
	0.01
	0.20
	0.00
	0.08
	0.49

	
	monthly vegetation
	2.22
	0.56
	0.15
	32.02
	0.73
	0.45
	0.32
	1.66

	
	round (1-6)
	1.53
	0.00
	1.19
	1.96
	1.09
	0.00
	1.03
	1.16

	
	constant
	0.00
	0.00
	0.00
	0.00
	0.21
	0.00
	0.13
	0.34

	Somalia
	
	n=2212
	n=4562

	
	daily precipitation (mm)
	1.03
	0.63
	0.93
	1.13
	1.02
	0.26
	0.98
	1.07

	
	round (1-6)
	1.33
	0.00
	1.16
	1.52
	1.23
	0.00
	1.13
	1.34

	
	constant
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	daily temperature (Celsius)
	1.00
	0.97
	0.88
	1.13
	1.01
	0.86
	0.93
	1.09

	
	round (1-6)
	1.32
	0.00
	1.16
	1.52
	1.23
	0.00
	1.13
	1.34

	
	constant
	0.00
	0.00
	0.00
	0.07
	0.00
	0.00
	0.00
	0.02

	
	monthly vegetation
	0.00
	0.01
	0.00
	0.27
	1.00
	1.00
	0.04
	22.64

	
	round (1-6)
	1.30
	0.00
	1.14
	1.50
	1.23
	0.00
	1.13
	1.35

	
	constant
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00





Table S3: Mixed effects logit model on AM for the ‘previous SAM recovery’ and the ‘no AM in the year before study enrollment’ cohort by country with food insecurity, diarrhea, round, age, sex, seasonality, and a time trend
	
	
	no AM in the year before study enrollment
	previous SAM recovery

	 
	 
	Odds ratio
	p-value
	95% Confidence Interval
	Odds ratio
	p-value
	95% Confidence Interval

	Mali
	 
	n=2289
	n=2221

	
	days since start of study
	1.01
	0.17
	1.00
	1.02
	1.00
	0.07
	0.99
	1.00

	
	sin2pie
	0.54
	0.09
	0.27
	1.10
	0.70
	0.07
	0.48
	1.03

	
	cos2pie
	1.29
	0.56
	0.55
	3.05
	0.44
	0.00
	0.32
	0.59

	
	sin4pie
	0.47
	0.00
	0.28
	0.78
	1.13
	0.33
	0.88
	1.46

	
	cos4pie
	0.51
	0.03
	0.28
	0.93
	0.83
	0.16
	0.64
	1.07

	
	round (1-6)
	1.09
	0.58
	0.80
	1.48
	1.16
	0.08
	0.98
	1.37

	
	age (months)
	0.95
	0.22
	0.87
	1.03
	1.07
	0.01
	1.02
	1.12

	
	female (ref: male)
	0.16
	0.00
	0.05
	0.53
	0.19
	0.00
	0.10
	0.37

	
	food insecurity (ref: little to no hunger)
	
	
	
	
	 
	
	
	

	
	moderate hunger
	-
	
	
	
	-
	
	
	

	
	severe hunger
	1.00
	
	
	
	5.22
	0.50
	0.04
	610.14

	
	diarrhea in past 7 days (ref: no diarrhea)
	9.94
	0.00
	3.67
	26.90
	2.82
	0.00
	1.61
	4.95

	
	constant
	0.00
	0.00
	0.00
	0.04
	0.08
	0.01
	0.01
	0.51

	South Sudan
	 
	n=1405
	n=2594
	 
	 
	 

	
	days since start of study
	1.00
	0.81
	0.99
	1.01
	1.00
	0.02
	0.99
	1.00

	
	sin2pie
	0.47
	0.06
	0.22
	1.02
	1.04
	0.68
	0.85
	1.28

	
	cos2pie
	2.27
	0.10
	0.85
	6.02
	0.82
	0.07
	0.66
	1.01

	
	sin4pie
	0.63
	0.16
	0.33
	1.20
	1.01
	0.95
	0.86
	1.18

	
	cos4pie
	0.80
	0.51
	0.41
	1.56
	0.79
	0.00
	0.68
	0.93

	
	round (1-6)
	1.30
	0.27
	0.82
	2.07
	1.17
	0.00
	1.07
	1.29

	
	age (months)
	1.04
	0.44
	0.94
	1.14
	1.00
	0.96
	0.97
	1.03

	
	female (ref: male)
	1.64
	0.61
	0.25
	10.93
	1.12
	0.63
	0.70
	1.81

	
	food insecurity (ref: little to no hunger)
	
	
	
	
	 
	
	
	

	
	moderate hunger
	1.92
	0.24
	0.65
	5.70
	1.04
	0.79
	0.76
	1.43

	
	severe hunger
	1.04
	0.95
	0.27
	3.93
	2.02
	0.00
	1.48
	2.76

	
	diarrhea in past 7 days (ref: no diarrhea)
	2.38
	0.11
	0.82
	6.92
	2.06
	0.00
	1.57
	2.71

	
	constant
	0.00
	0.00
	0.00
	0.01
	0.29
	0.03
	0.10
	0.89

	Somalia
	
	n=1941
	n=4034

	
	days since start of study
	1.00
	0.65
	1.00
	1.01
	1.00
	0.15
	0.99
	1.00

	
	sin2pie
	1.21
	0.44
	0.75
	1.96
	1.19
	0.26
	0.88
	1.62

	
	cos2pie
	1.26
	0.38
	0.75
	2.12
	0.72
	0.03
	0.54
	0.96

	
	sin4pie
	1.10
	0.62
	0.76
	1.60
	1.13
	0.30
	0.90
	1.41

	
	cos4pie
	1.22
	0.29
	0.84
	1.78
	1.26
	0.05
	1.00
	1.59

	
	round (1-6)
	1.23
	0.09
	0.97
	1.57
	1.18
	0.03
	1.02
	1.37

	
	age (months)
	1.08
	0.07
	0.99
	1.17
	1.11
	0.00
	1.05
	1.17

	
	female (ref: male)
	0.79
	0.64
	0.29
	2.16
	0.26
	0.00
	0.14
	0.49

	
	food insecurity (ref: little to no hunger)
	
	
	
	
	 
	
	
	

	
	moderate hunger
	1.45
	0.24
	0.77
	2.73
	1.10
	0.64
	0.74
	1.63

	
	severe hunger
	4.12
	0.01
	1.46
	11.59
	2.10
	0.02
	1.16
	3.82

	
	diarrhea in past 7 days (ref: no diarrhea)
	1.50
	0.16
	0.86
	2.64
	1.02
	0.92
	0.71
	1.45

	
	constant
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
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