Table 1: Demographic characteristics among cases and controls groups
	
Children demographic characteristics  

	Groups

	
	Cases (SAM)
(n=65)
	Controls (No SAM)
(n=129)

	
	F
	%
	F
	%

	Age range
	
	
	
	

	· 6-11 months
	17
	8.8
	17
	8.8

	· 12-23 months
	10
	5.2
	28
	14.4

	· 24-59 months
	38
	19.6
	84
	43.3

	Sex
	
	
	
	

	· Male
	30
	15.5
	54
	27.8

	· Female
	35
	18.0
	75
	38.7

	Place of residence
	
	
	
	

	· Urban
	39
	20.1
	114
	58.8

	· Rural
	26
	13.4
	15
	7.7

	Birth order
	
	
	
	

	· <3
	47
	24.2
	93
	47.9

	· ≥3
	18
	9.3
	36
	18.6

	Birth weight
	
	
	
	

	· <2500 grams
	29
	14.9
	23
	11.9

	· ≥2500 grams
	36
	18.6
	106
	54.6




Table 2: Comorbidities among cases and controls groups
	
Comorbidities risk factors
	Groups

	· 
	Cases (SAM) 
(n=65)
	Control (No SAM) (n=129)

	· 
	No
	Yes
	No
	Yes

	· 
	F
	%
	F
	%
	F
	%
	F
	%

	Recurrent diarrhea
	37
	19.1
	28
	14.4
	108
	55.7
	21
	10.8

	Anorexia
	43
	22.2
	22
	11.3
	123
	3.4
	6
	3.1

	Intractable vomiting
	41
	21.1
	24
	12.4
	118
	60.8
	11
	5.7

	Gastroenteritis
	48
	24.7
	17
	8.8
	117
	60.3
	12
	6.2

	ARI
	50
	25.8
	15
	7.7
	121
	62.4
	8
	4.1

	Anemia
	53
	27.3
	12
	6.2
	124
	63.9
	5
	2.6

	Malaria
	63
	32.5
	2
	1.0
	127
	65.5
	2
	1.0

	Measles
	63
	32.5
	2
	1.0
	129
	66.5
	0
	0.0

	HIV/AIDS.  
	64
	33.0
	1
	0.5
	129
	66.5
	0
	0.0

	TB
	64
	33.0
	1
	0.5
	129
	66.5
	0
	0.0

	Cancer
	64
	33.0
	1
	0.5
	129
	66.5
	0
	0.0

	DM
	64
	33.0
	1
	0.5
	129
	66.5
	0
	0.0






Table 3: Household environment and food security factors among cases and controls groups
	
Household environment and food security  
	Groups

	
	Cases (SAM) 
(n=65)
	Control (No SAM) (n=129)

	
	No
	Yes
	No
	Yes

	
	F
	%
	F
	%
	F
	%
	F
	%

	Family history of malnutrition
	46
	23.7
	19
	9.8
	101
	52.1
	28
	14.4

	Household food availability satisfactory
	8
	4.1
	57
	29.4
	4
	2.1
	125
	64.4

	Latrine availability
	5
	2.6
	60
	30.9
	2
	1.0
	127
	65.5

	Source of drinking water protected  
	10
	5.2
	55
	28.4
	9
	4.6
	120
	61.9

	Caretaker’s hand washing before preparing food
	11
	5.7
	54
	27.8
	6
	3.1
	123
	63.4

	Caretaker’s hand washing after eating
	9
	4.6
	56
	28.9
	4
	2.1
	125
	64.4

	Caretaker’s hand washing before breastfeeding or feeding a child
	9
	4.6
	56
	28.9
	17
	8.8
	112
	57.7

	Caretaker’s hand washing after managing child’s faeces
	9
	4.6
	56
	28.9
	3
	1.5
	126
	64.9




Table 4: Types of foods included in the child's diet on a typical day among cases and controls groups
	
Types of foods
	Groups

	
	Cases (SAM)
 (n=65)
	Controls (Non-SAM) (n=129)

	
	No
	Yes
	No
	Yes

	
	F
	%
	F
	%
	F
	%
	F
	%

	Grain (rice, wheat)
	11
	5.7
	54
	27.8
	12
	6.2
	117
	60.3

	Fruits
	32
	16.5
	33
	17.0
	53
	27.3
	76
	39.2

	Vegetables
	22
	11.3
	43
	22.2
	19
	9.8
	110
	56.7

	Meat/fish/eggs
	43
	22.2
	22
	11.3
	70
	36.1
	59
	30.4

	Legumes
	50
	25.8
	15
	7.7
	78
	40.2
	51
	26.3

	Dairy Product
	32
	16.5
	33
	17.0
	30
	15.5
	99
	51.0






Table 5: Univariate analysis and estimate risk of comorbidities factors associated with SAM among cases and controls admitted to Al-Sabeen hospital in Sana'a city-Yemen
	Comorbidities risk factors
	Groups
	p-value
	AOR
	95% C.I.

	
	Cases
(n=65)
	Controls
(n=129)
	
	
	Lower
	Upper

	Recurrent diarrhea
	
	
	
	
	

	· No
	37(56.9%)
	108(83.7%)
	
	Ref.
	
	

	· Yes
	28(43.1%)
	21(16.3%)
	.000
	3.892
	1.976
	7.666

	Anorexia
	
	
	
	
	
	

	· No
	43(66.2%)
	123(95.3%)
	
	Ref.
	
	

	· Yes
	22(33.8%)
	6(4.7%)
	.000
	10.488
	3.987
	27.590

	Intractable vomiting
	
	
	
	
	

	· No
	41(63.1%)
	118(91.5%)
	
	Ref.
	
	

	· Yes
	24(36.9%)
	11(8.5%)
	.000
	6.279
	2.829
	13.936

	Gastroenteritis
	
	
	
	
	
	

	· No
	48(73.8%)
	117(90.7%)
	
	Ref.
	
	

	· Yes
	17(26.2%)
	12(9.3%)
	.003
	3.453
	1.533
	7.776

	ARI
	
	
	
	
	

	· No
	50(76.9%)
	121(93.8%)
	
	Ref.
	
	

	· Yes
	15(23.1%)
	8(6.2%)
	.001
	4.537
	1.810
	11.376

	Anemia
	
	
	
	
	
	

	· No
	53(81.5%)
	124(96.1%)
	
	Ref.
	
	

	· Yes
	12(18.5%)
	5(3.9%)
	.002
	5.615
	1.885
	16.730

	Malaria
	
	
	
	
	
	

	· No
	63(96.9%)
	127(98.4%)
	
	Ref.
	
	

	· Yes
	2(3.1%)
	2(1.6%)
	.488
	.488
	.496
	.068




Table 6:  Univariate analysis and estimate risk of dietary factors associated with SAM among cases and controls at Al-Sabeen hospital in Sana'a city-Yemen
	Dietary risk factors
	Groups
	p-value
	AOR
	95% C.I.

	
	Cases (n=65)
	Controls (n=129)
	
	
	Lower
	Upper

	Exclusive breastfeeding after birth
	
	
	

	· Yes
	32(49.2%)
	90(69.8%)
	
	Ref.
	
	

	· No
	33(50.8%)
	39(30.2%)
	.006
	2.380
	1.287
	4.400

	Duration of exclusive breastfeeding
	
	
	
	

	· <6 months
	57(87.7%)
	92(71.3%)
	.013
	2.865
	1.246
	6.588

	· ≥6 months
	8(12.3%)
	37(28.7%)
	
	Ref.
	
	

	Age at starting complementary feeding (months)
	
	

	· Mean ±SD 
	4.15±3.29
	4.34±2.98
	.680
	1.021
	.926
	1.126

	Age at the child weaning (months)
	
	
	
	

	· Mean ±SD
	13.25±8.87
	13.04±8.77
	.876
	.997
	.964
	1.032

	Frequency of feeding meals per day
	
	
	
	

	· Mean ±SD
	3.15±3.29
	3.35±3.03
	.203
	1.186
	.912
	1.541

	Types of foods included in the child's diet on a typical day
	
	

	Grain (rice, wheat)
	
	
	
	
	

	· No 
	11(16.9%)
	12(9.3%)
	.121
	1.986
	.824
	4.785

	· Yes 
	94(83.1%)
	117(90.7%)
	
	Ref.
	
	

	Fruits
	
	
	
	
	
	

	· No 
	32(49.2%)
	53(41.1%)
	.280
	1.391
	.763
	2.533

	· Yes 
	33(50.8%)
	76(58.9%)
	
	Ref.
	
	

	Vegetables
	
	
	
	
	
	

	· No 
	22(33.8%)
	19(14.7%)
	.002
	2.962
	1.459
	6.012

	· Yes 
	43(66.2%)
	101(85.3%)
	
	Ref.
	
	

	Meat/fish/eggs
	
	
	
	
	
	

	· No 
	43(66.2%)
	70(54.3%)
	.113
	1.647
	.887
	3.061

	· Yes 
	22(33.8%)
	59(45.7%)
	
	Ref.
	
	

	Legumes/pulses
	
	
	
	
	
	

	· No 
	50(76.9%)
	78(60.5%)
	.022
	2.179
	1.108
	4.287

	· Yes 
	15(23.1%)
	51(39.5%)
	
	Ref.
	
	

	Dairy products
	
	
	
	
	
	

	· No 
	32(49.2%)
	30(23.3%)
	.000
	3.200
	1.696
	6.039

	· Yes 
	33(50.8%)
	99(76.7%)
	
	Ref.
	
	




Table 7: Univariate analysis and estimate risk of household environment and food security factors associated with SAM among cases and controls admitted to Al-Sabeen hospital in Sana'a city-Yemen
	Household environment & food security risk factors
	Groups
	p-value
	AOR
	95% C.I.

	
	Cases
(n=65)
	Controls
(n=129)
	
	
	Lower
	Upper

	Family history of malnutrition  

	· No 
	46(70.8%)
	101(78.3%)
	
	Ref.
	
	

	· Yes 
	19(29.2%)
	28(21.7%)
	.248
	.671
	.340
	1.323

	Children under 5 in the family
	
	
	
	

	· Mean ±SD 
	1.50±1.88
	1.29±1.77
	.622
	1.216
	.558
	2.650

	Family size
	
	
	
	
	
	

	· Mean ±SD 
	6.29±3.34
	6.35±3.08
	.906
	1.006
	.915
	1.106

	Household food availability satisfactory 

	· No 
	8(12.3%)
	4(3.1%)
	.012
	4.386
	1.269
	15.163

	· Yes 
	57(87.7%)
	125(96.9%)
	
	Ref.
	
	

	Latrine availability 
	
	
	
	
	

	· No 
	5(7.7%)
	2(1.6%)
	.030
	5.292
	.998
	28.063

	· Yes 
	60(92.3%)
	127(98.4%)
	
	Ref.
	
	

	Source of drinking water protected 

	· No 
	10(15.4%)
	9(7.0%)
	.063
	2.424
	.932
	6.302

	· Yes 
	55(84.6%)
	120(93.0%)
	
	Ref.
	
	

	Caretaker hand washing before preparing food 

	· No 
	11(16.9%)
	6(4.7%)
	.004
	4.176
	1.469
	11.873

	· Yes 
	54(83.1%)
	123(95.3%)
	
	Ref.
	
	

	Caretaker hand washing before eating 

	· No 
	9(13.8%)
	4(3.1%)
	.005
	5.022
	1.484
	16.998

	· Yes 
	56(86.2%)
	125(96.9%)
	
	Ref.
	
	

	Caretaker hand washing before feeding a child 

	· No 
	9(13.8%)
	17(13.2%).
	.897
	1.059
	.444
	2.526

	· Yes 
	56(86.2%)
	112(86.8%)
	
	Ref.
	
	

	Caretaker hand washing after managing child feces 

	· No 
	9(13.8%)
	3(2.3%).
	.005
	6.750
	1.760
	25.882

	· Yes 
	56(86.2%)
	126(97.7%)
	
	Ref.
	
	




Table 8: Univariate analysis and estimate risk of health care services factors associated with SAM among cases and controls admitted to Al-Sabeen hospital in Sana'a city-Yemen 
	Healthcare services risk factors
	Groups
	p-value
	AOR
	95% C.I.

	
	Cases (n=65)
	Controls (n=129)
	
	
	Lower
	Upper

	Vaccination
	
	
	
	
	
	

	BCG 
	
	
	
	
	
	

	· No
	20(20%)
	8(6.2%)
	
	Ref.
	
	

	· Yes 
	52(80%)
	121(93.8%)
	.005
	.264
	.103
	.676

	Polio 
	
	
	
	
	
	

	· No 
	15(23.1%)
	11(8.5%)
	
	Ref.
	
	

	· Yes 
	50(76.9%)
	118(91.5%)
	.007
	.311
	.133
	.724

	Pentavalent
	
	
	
	
	
	

	· No 
	21(40%)
	22(10.9%)
	
	Ref.
	
	

	· Yes 
	44(67.7%)
	115(89.1%)
	.000
	.255
	.255
	.119

	Pneumococcal 
	
	
	
	
	
	

	· No 
	26(40%)
	22(17.1%)
	
	Ref.
	
	

	· Yes 
	39(60%)
	107(82.9%)
	.001
	.308
	.157
	.606

	Rotavirus
	
	
	
	
	
	

	· No 
	28(43.1%)
	28(21.7%)
	
	Ref.
	
	

	· Yes 
	37(56.9%)
	101(78.3%)
	.002
	.366
	.192
	.698

	Measles 
	
	
	
	
	
	

	· No 
	30(46.2%)
	39(30.2%)
	
	Ref.
	
	

	· Yes 
	35(53.8%)
	90(69.8%)
	.030
	.506
	.273
	.936

	Vitamin A
	
	
	
	
	
	

	· No 
	30(46.2%)
	39(30.2%)
	
	Ref.
	
	

	· Yes 
	35(53.8%)
	90(69.8%)
	.030
	.506
	.273
	.936

	Vaccination up to date

	· Incomplete
	28(43.1%)
	40(31.0%)
	
	Ref.
	
	

	· Complete
	37(56.9%)
	89(69.0%)
	.098
	1.684
	.909
	3.119

	Regular access to healthcare services

	· No
	13(20%)
	4(3.1%)
	.000
	7.813
	2.434
	25.081

	· Yes
	52(80%)
	125(96.9%)
	
	Ref.
	
	




Table 9: Univariate analysis and estimate risk of demographic factors of children associated with SAM among cases and controls admitted to Al-Sabeen hospital in Sana'a city-Yemen
	Children demographic Factors
	Groups
	p-value
	AOR
	95% C.I.

	
	Cases
(n=65)
	Controls
(n=129)
	
	
	Lower
	Upper

	Age range

	· 6-11 month
	17(26.2%)
	17(13.2%)
	
	Ref.
	
	

	· 12-23 month
	10(15.4%)
	28(21.7%)
	.041
	2.800
	1.044
	7.509

	· 24-59 month
	38(58.5%)
	84(65.1%)
	.045
	2.211
	1.020
	4.792

	Sex

	· Male
	30(46.2%)
	54(41.9%)
	
	Ref.
	
	

	· Female
	35(53.8%)
	75(58.1%)
	.569
	1.190
	.653
	2.169

	Place of residence
	
	
	
	
	

	· Urban
	39(60.0%)
	114(88.4%)
	.000
	5.067
	2.436
	10.536

	· Rural
	26(40.0%)
	15(11.6%)
	
	Ref.
	
	

	Birth order
	
	
	
	

	· < 3
	47(72.3%)
	93(72.1%)
	
	Ref.
	
	

	· ≥3
	18(27.7%)
	36(27.9%)
	.975
	1.011
	.519
	1.967

	Birth weight
	
	
	
	

	· <2500 gm
	29(44.6%)
	23(17.8%)
	0.000
	3.713
	1.909
	7.220

	· ≥2500 gm
	38(55.4%)
	106(82.2%)
	
	Ref.
	
	




Table 10: Univariate analysis and estimate risk of socio-demographic factors of parents associated with SAM among cases and controls groups admitted to Al-Sabeen hospital in Sana'a city-Yemen
	Parents' socio-demographic Factors
	Groups
	p-value
	AOR
	95% C.I.

	
	Cases
(n=65)
	Controls
(n=129)
	
	
	Lower
	Upper

	No. of delivery  

	· <4
	48(73.8%)
	93(72.1%)
	
	Ref.
	
	

	· ≥ 4
	17(26.2%)
	63 (27.9%)
	.096
	1.093
	.557
	2.144

	Age of mother at childbirth (Year)

	· Mean ± SD
	26±7
	26±6
	.721
	.991
	.946
	1.039

	Mather education

	· Illiterate 
	18(27.7%)
	24(18.6%)
	.057
	.404
	.159
	1.029

	· Some education
	37(56.9%)
	72(55.8%)
	.202
	.590
	.262
	1.327

	· Diploma+ 
	10(15.4%)
	33(25.6%)
	
	Ref.
	
	

	Mather occupation
	
	
	
	
	

	· Housewife
	61(93.8%)
	119(92.2%)
	
	Ref.
	
	

	· Employee
	4(6.2%)
	10(7.8%)
	.685
	1.282
	.386
	4.254

	Father education
	
	
	
	
	

	· Illiterate 
	3(4.6%)
	1(0.8%)
	.131
	.169
	.017
	1.700

	· Some education
	32(49.2%)
	69(53.5%)
	.766
	1.096
	.597
	2.013

	· Diploma+ 
	30(46.2%)
	59(45.7%)
	
	Ref.
	
	

	Father occupation
	
	
	
	
	

	· Unemployed 
	28(43.1%)
	26(20.2%)
	.001
	2.998
	1.561
	5.758

	· Employee
	27(56.9%)
	103(79.8%)
	
	Ref.
	
	

	Family monthly income
	

	· Not enough
	48(73.8%)
	75(58.1%)
	.034
	2.033
	1.057
	3.912

	· Enough
	17(26.2%)
	54(41.9%)
	
	Ref.
	
	




