MM

· Descriptive statistics with 95 % confidence intervals for binomial with the commands BinomCI() with Jeffreys approach, for multinomial with MultinomCI() and for continuous data with MeanCI() using the r package DescTools (cite).
· Polytomous latent class analysis (look at the Vallin paper) with the package poLCA (cit), from 1 to 5 classes based on BIC and having at least 10% in each predicted class
· Additive Bayesian network models with abn (cit) with an exact search. Increasing complexity with more parents (1 to 7), maximum likelihood, obtain optimal dag. To check for robustness use package mcmcabn : burn-in 100, thinning 10 and 1000 dags. Cut-off 50% for arcs. Linkstrength for uncertainty. 


Results:
27 arcs in optimal, 26 in final consensus. Arc Class to income present in optimal whereas class to housing in consensus. Employment to causes only in optimal.

Interpretation final:
Arcs indicate an association, not causality, (direction not be considered causal)
Solid black for association with a multinomial variable. Dashed for a positive association, dotted for a negative association
· With increasing number of household members, age in increases
· Gender and likely to recommend not linked to any other variables

	Parent 
	Child
	category
	Abn estimate
	Interpretation
	Support
	Univariable regression estimate
	p-value

	No.HH.members
	Age1
	
	0.056
	Regression coefficient
	6.8
	0.073
	<0.001

	For each additional household member there is an increase in age of 0.056 years.. For the abn analysis age was normalised, so the coefficients are not directly comparable.

	Marital.Category
	Age1
	
	
	
	4.1
	
	

	
	
	Divorced
	Ref.
	Intercept
	
	48.4
	-

	
	
	Widowed
	-0.093
	Regression coefficient
	
	-4.5
	0.257

	
	
	Polygamous
	-0.727
	Regression coefficient
	
	-17.2
	<0.001

	
	
	Monogamous
	-0.311
	Regression coefficient
	
	-8.5
	0.012

	Divorced are the oldest, followed by widowed. Polygamous are the youngest.

	Livelihood.sources
	Age1
	
	
	
	5.0
	
	

	
	
	subsistence
	Ref.
	Intercept
	
	42.5
	-

	
	
	informal
	-0.451
	Regression coefficient
	
	-11.9
	0.002

	
	
	business
	-0.425
	Regression coefficient
	
	-7.7
	<0.001

	Subsistence farmers are the oldest, and business the youngest

	Age1
	Employment (Ref. no)
	
	0.58
	Odds ratio
	3.4
	0.95
	<0.001

	Older persons are less likely to be employed.

	Expenditure.malaria2
	Employment (Ref. no)
	
	1.61
	Regression coefficient
	4.2
	1.000005
	<0.001

	If persons spent more on malaria, they are more likely to be employed.

	Livelihood.sources
	Employment (Ref. no)
	
	
	
	5.0
	
	

	
	
	subsistence
	Ref.
	
	
	
	

	
	
	informal
	12.9
	Odds ratio
	
	19.4
	<0.001

	
	
	business
	1.90
	Odds ratio
	
	8.41
	<0.001

	If persons have an informal job compared to subsistence, they are more likely to be employed (OR 12./19.4) than not, if they have a business they are more likely to be employed than not compared to a subsistence livelihood (OR 1.9/8.41)

	Type.housing
	Employment (Ref. no)
	
	
	
	2.9
	
	

	
	
	Permanent
	Ref.
	
	
	
	

	
	
	Semi-permanent
	1.03
	Odds ratio
	
	0.76
	0.558

	
	
	temporary
	0.13
	Odds ratio
	
	0.06
	<0.001

	If people have a temporary house compared to a permanent one they are less likely to be employed.

	Expenditure.malaria2
	Income3
	
	0.323
	Regression coefficient
	4.2
	64157
	<0.001

	If people spent more on malaria, they were more likely to have an higher income. For each additional UGX spent on malaria the income is 64157 UGX higher.

	No.HH.members
	Income3
	
	0.066
	Regression coefficient
	6.6
	0.09
	<0.001

	With more HH members, the income will be higher

	No.HH.members
	Variability.climate (Ref. no)
	
	0.87
	Odds ratio
	6.4
	0.87
	0.031

	With an additional household member, it is less likely that the have experienced climate variability.

	Class.hsg (Ref. 1)
	Type.housing
	Permanent
	Ref.
	
	4.2
	
	

	2
	
	Semi-permament
	0.06
	Odds ratio
	
	0.12
	0.057

	2
	
	temporary
	57.4
	Odds ratio
	
	0.03
	0.002

	3
	
	Semi-permament
	3.42
	Odds ratio
	
	0.13
	0.068

	3
	
	temporary
	6.55
	Odds ratio
	
	0.07
	0.014

	Income3
	Type.housing
	Permanent
	Ref.
	
	4.0
	
	

	
	
	Semi-permament
	1.11
	Odds ratio
	
	0.32
	<0.001

	
	
	temporary
	5.87
	Odds ratio
	
	0.13
	<0.001

	With one unit increase in income there is an odds ratio of 0.31 (abn) and 0.32 (multinom regression) of having a semi-permanent vs a permanent house. So the higher the income, the more likely it is that you have a permanent house.

	No.HH.members
	Type.housing
	Permanent
	Ref.
	
	6.5
	
	

	
	
	Semi-permament
	0.91
	
	
	0.91
	0.209

	
	
	temporary
	69.4
	
	
	0.98
	0.751

	With one more household member there is an odds ratio of 0.91 of having a semi-permanet vs a permanent house. So with a larger family more likely to live in a permanent house.


	Livelihood sources
	class.coping (Ref. 1)
	
	
	
	5.0
	
	

	
	
	subsistence
	Ref
	
	
	
	

	
	
	informal
	0.88
	Odds ratio
	
	1.52
	0.509

	
	
	business
	4.01
	Odds ratio
	
	8.66
	<0.001

	If people have a business compared to subsistence farmer there are more likely to be in class 2 (not coping).

	Type.housing
	class.coping (Ref. 1)
	
	
	
	2.8
	
	

	
	
	Permanent
	Ref.
	
	
	
	

	
	
	Semi-permament
	1.50
	Odds ratio
	
	0.97
	0.949

	
	
	temporary
	0.26
	Odds ratio
	
	0.11
	<0.001

	Prevention
	class.coping (Ref. 1)
	
	0.02
	Regression coefficient
	1.2
	<0.001
	0.983

	Class.coping (Ref. 1)
	Experience.malaria
	
	1.48
	Odds ratio
	4.4
	1.47
	0.525

	No.HH.members
	Experience.malaria
	
	1.1
	Odds ratio
	6.4
	1.1
	0.44

	Class.coping (Ref. 1)
	Overcome
	
	
	
	4.5
	
	

	
	
	Private
	Ref.
	
	
	
	

	
	
	Public
	0.47
	Odds ratio
	
	0.65
	0.233

	
	
	Traditional
	0.79
	Odds ratio
	
	0.18
	<0.001

	Employment
(Ref. no)
	Overcome
	
	
	
	3.7
	
	

	
	
	Private
	Ref.
	
	
	
	

	
	
	Public
	0.18
	Odds ratio
	
	0.13
	<0.001

	
	
	Traditional
	0.27
	Odds ratio
	
	0.44
	0.030

	Employment
(Ref. no)
	Class.hsv
	
	
	
	3.7
	
	

	
	
	1
	Ref.
	
	
	
	

	
	
	2
	1.24
	Odds ratio
	
	1.23
	0.664

	
	
	3
	2.09
	Odds ratio
	
	3.08
	0.020

	Class.hsg (Ref. 1)
	Class.hsv
	1
	Ref.
	
	4.2
	
	

	2
	
	2
	3.09
	Odds ratio
	
	0.41
	0.121

	2
	
	3
	0.57
	Odds ratio
	
	4.81
	0.007

	3
	
	2
	0.63
	Odds ratio
	
	0.68
	0.383

	3
	
	3
	1.43
	Odds ratio
	
	1.21
	0.722

	Class.coping
	Class.hsv
	
	
	
	4.5
	
	

	
	
	1
	Ref.
	
	
	
	

	
	
	2
	1.14
	Odds ratio
	
	1.34
	0.505

	
	
	3
	2.86
	Odds ratio
	
	4.11
	0.002

	Expenditure malaria2
	Causes 
(Ref no)
	
	1.66
	Odds ratio
	4.2
	1.000002
	0.024

	Class.hsv
	Causes 
(Ref no)
	
	
	
	2.0
	
	

	1
	
	
	Ref
	
	
	
	

	2
	
	
	0.19
	Odds ratio
	
	0.42
	0.074

	3
	
	
	0.05
	Odds ratio
	
	0.09
	0.003

	Class.coping
(Ref. 1)
	Causes 
(Ref no)
	
	0.30
	Odds ratio
	4.4
	0.418
	0.097


1For abn analysis, age was normalised (subtracting mean and dividing by standard deviation), whereas age was included in years in the univariable linear regression model.
2For abn analysis, expenditure malaria was normalised (subtracting mean and dividing by standard deviation), expenditure malaria was included in Ugandan shillings in the univariable logistic regression model.
3For abn analysis income was normalised (subtracting mean and dividing by standard deviation), whereas malaria was included in Ugandan shillings in the univariable linear regression model.

