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Literature widely reported machine learning main difficulties that can affect the model performance such as underfitting, overfitting, excess of variables, and fewer number of examples. Although an algorithm can be established as good for the specific data, a “good” model still needs to be selected; therefore, it is crucial to test the model in the data. Thus, to enhance the performance of our models, categorical data were encoded as dummies. Binary columns were created for each category, with 1 indicating presence and 0 absence of the category. Numerical variables were standardized by scaling the data between zero and one according to the number of sequences to reduce the impact of different ranges. 
In this study, the temperature and humidity daily variation were calculated based on the means differences, and the seasons were encoded in separated variables. Predicted variables by ML are the cost in the next seven days and the number of hospitalizations in the next seven days. Hospitalizations was classified according to patient sex (male and female) and age (0-12 years old, and 60 years or older). Asthma patients were also evaluated according to severity.
Recursive Feature Elimination (RFE) was used to select the algorithm. During RFE in the training database, variables are removed one by one throughout decision trees and data ranking. 
· For cost prediction, variables removed were number of women and men, type of service unit as basic, attendance in emergency care unit, basic consult attendance, childcare attendance, UBS emergency, home service, tele regulation service, postpartum care, health care work, anthropometric assessment service, Brazilian code of occupation for pediatrician, clinical, homeopath, acupuncture, gynecology and obstetrics, cardiology, pediatric surgeon, resident. ICD description, exam request, amount of drug dispensed, referral to specialist, average precipitation, standard deviation of precipitation, sum of precipitation, maximum wind. Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, Sunday and spring.
· For utilization prediction, variables removed were number of individuals with 60 years and older, women and men, type of service unit as basic, type of service unit as SIACE, attendance in emergency care unit, basic consult attendance, childcare attendance, UBS emergency, home service, prenatal care, tele regulation service, postpartum care, health care work, anthropometric assessment service, Brazilian code of occupation pediatrician, pulmonologist, acupuncture, gynecology and obstetrics, cardiology, pediatric surgeon, resident. Exam request, referral to specialist, average precipitation, standard deviation of precipitation, sum of precipitation, maximum wind, previous minimum humidity, Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, Sunday and spring.
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	Variable code
	Description
	Mean (SD)
	Median [IQR]
	Min-Max

	attend_SIACE
	Service SIACE
	61.23 (70.37)
	40 [0 -96]
	0-385

	attend_type_spec_query
	Specialized consultation
	703.64 (2487.17)
	60 [12 -168]
	0-21615

	attend_type_UPA_2
	Attendance in an UPA
	4407.52 (5074.95)
	2950 [1780.5 -4277.5]
	0-26606

	attend_UPA
	Service in an UPA
	5749.36 (5673.21)
	3766 [2533 -5821]
	343-28579

	clinic_cbo_type
	Clinical by CBO
	5098.46 (4974.96)
	3370 [2279 -5096]
	297-25489

	descr_cid_1
	Sum of ICDs
	468.69 (406.3)
	354 [197 -571]
	12-2299

	forward_specialist_no
	Referral to specialist - No
	8194.61 (8123.83)
	5575 [3177.5 -8769.5]
	342-41759

	gp_cbo_type
	Gynecology and Obstetrics by CBO
	1640.72 (2110.01)
	1121 [0 -2007.5]
	0-11375

	homeopath_cbo_type
	Homeopath by CBO
	15.46 (23.58)
	6 [0 -21]
	0-150

	mean_humidity
	Average humidity
	68.11 (9.25)
	68.2 [62.8 -75]
	39.33-93.67

	mean_temp
	Average temperature
	13.33 (3.44)
	13.61 [11.23 -16.13]
	-1.39-19.84

	mean_wind
	Average wind
	1.86 (0.62)
	1.83 [1.42 -2.22]
	0.47-4.71

	min_humidity
	Minimum humidity
	51.18 (14.57)
	51 [40 -62]
	13-90

	min_temp
	Minimum temperature
	11.32 (4.02)
	11.7 [9 -14.4]
	-5.7-18.7

	old_age_60_years
	Age (<60)
	794.62 (744.9)
	590 [325.5 -885]
	23-3860

	pre_natal_attendant_type
	Prenatal care attendance
	8.53 (13.55)
	2 [0 -12]
	0-102

	pre_temp_var
	Temperature variation
	-0.01 (2.43)
	0.06 [-0.9 -1.16]
	-14.34-14.03

	qty_drug_dismissed
	Amount of drug dispensed
	133450.36 (121736.25)
	109657 [31278 -182932.5]
	1002-859322

	qty_drug_not_standardized
	Amount of non-standard drug
	129680.7 (1520024.37)
	56214 [16179 -108682]
	795-50101480

	qty_drug_prescribed
	Prescribed drug
	17228177.37 (326391408.62)
	643911 [272434 -1751636]
	12539-10000549811

	requests_exam_yes
	Request exam - Yes
	1324.5 (1131.48)
	1028 [590.5 -1500]
	28-6165

	special_urgency_attend_type
	Specialized urgency
	699.64 (508.31)
	555 [332.5 -922.5]
	55-3085

	std_humidity
	Humidity standard deviation
	12.41 (5.03)
	12.2 [8.61 -15.83]
	0.71-28.64

	std_temp
	Temperature standard deviation
	1.26 (0.74)
	1.09 [0.77 -1.55]
	0.13-5.53

	std_wind
	Wind standard deviation
	0.99 (0.37)
	0.92 [0.72 -1.2]
	0.33-2.46

	type_cbo_general_clinician
	General practitioner by CBO
	140.28 (190.28)
	60 [0 -207.5]
	0-1008

	younger_age_12_years
	Age (<12)
	3994.19 (4113.34)
	2675 [1397 -4378.5]
	127-23160


IQR: interquartile rage; CBO: Brazilian Classification of Occupations identification numbers (in Portuguese, Classificação Brasileira de Ocupações); ICD: International Classification of Diseases; SIACE: Brazilian Integrated Specialized Healthcare Appointment Service System (In Portuguese, Sistema Integrado de Atendimento de Consultas Especializadas); UPA: emergency care unit (in Portuguese, Unidade de Pronto Atendimento)
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	ICD-10 Respiratory Diseases Description
	Number of primary care services (%) 

	J00-J06 Acute upper respiratory infections
	7,712,742 (73.14)

	J09-J18 Influenza and pneumonia
	710,090 (6.73)

	J20-J22 Other acute lower respiratory infections
	628,397 (5.96)

	J30-J39 Other diseases of upper respiratory tract
	558,257 (5.29)

	J40-J47 Chronic lower respiratory diseases
	849,969 (8.06)

	J60-J70 Lung diseases due to external agents
	1,880 (0.02)

	J80-J84 Other respiratory diseases principally affecting the interstitium
	5,631 (0.05)

	J85-J86 Suppurative and necrotic conditions of the lower respiratory tract
	170 (0.00)

	J90-J94 Other diseases of the pleura
	4,327 (0.04)

	J95-J99 Intraoperative and postprocedural complications and disorders of respiratory system, not elsewhere classified
	31,369 (0.30)

	Others
	42,187 (0.40)

	Total 
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