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ABSTRACT

Mild asthma in children and adolescents has traditionally been considered a less 
impactful condition characterized by infrequent symptoms. However, emerging 
evidence recognizes it as a chronic inflammatory disease with potential for severe, 
life-threatening exacerbations. Recent evidence and guidelines highlight the need 
for a paradigm shift in the management of mild asthma, moving away from exclu-
sive reliance on short-acting beta2-agonists (SABA), towards proactive, inflam-
mation-targeted asthma management across pediatric age groups. Non-pharma-
cological interventions—such as avoiding exposure to tobacco smoke, promot-
ing healthy lifestyles, addressing psychosocial factors, and controlling environ-
mental triggers—are equally critical to improving outcomes. A holistic, personal-
ized approach that incorporates both medical and lifestyle interventions is pivotal 
for effective control of mild asthma, reduction of exacerbation risks, and improve-
ment of long-term outcomes and quality of life in pediatric patients.
This statement summarizes current evidence and presents the official recommen-
dations of the Italian Pediatric Respiratory Society (IPRS, Società Italiana per le 
Malattie Respiratorie Infantili/Ente Terzo Settore– SIMRI/ETS) to guide best prac-
tices in the management of mild asthma in childhood.

IMPACT STATEMENT

Mild asthma in children has long been viewed as a minor condition with occasional 
symptoms. However, new evidence identifies it as a chronic inflammatory disease 
capable of triggering severe, potentially life-threatening exacerbations. Current 
research and updated guidelines call for a shift in management—moving beyond 
exclusive reliance on short-acting beta2-agonists toward a proactive, inflamma-
tion-focused approach. This statement presents the latest evidence and outlines 
the official recommendations of the Italian Pediatric Respiratory Society (IPRS, 
Società Italiana per le Malattie Respiratorie Infantili/Ente Terzo Settore – SIMRI/
ETS) to support best practices in managing mild asthma in childhood. The state-
ment aims to play a key role in advancing national standards for care.
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INTRODUCTION

Asthma is one of the most common chronic diseases 
in all age groups. It is estimated that its prevalence is 
increasing worldwide, that can be explained by increased 
diagnosis of mild asthma (1, 2), which frequency ranges 
between 50% and 75% among asthmatic patients (3). 
The definition of mild asthma differs across studies and 
between guidelines. Its clinical variability adds to the 
challenge: symptoms can be occasional, or triggered 
only by specific risk factors. This sporadic nature makes 
it difficult to determine the precise amount of medica-
tion needed to maintain effective control (4). Therefore, 
an important research need is to determine a defini-
tion of the disease that accurately reflects the hetero-
geneity and risks noted in these patients (5). Accord-
ing to Global Initiative for Asthma (GINA) mild asthma is 
asthma that is suitable to receive Step 1-2 of treatment 
(1). Remarkably, the diagnosis of “mild” asthma does 
not prevent patients from an underappreciated exac-
erbation burden (6, 7); severe or even fatal exacerba-
tions account for 30% to 40% of exacerbations requiring 
emergency care with an estimated frequency between 
0.12 and 0.77 episodes per patient-year (3). Growing 
evidence propose several mechanisms underlying the 
increased adverse events in mild asthmatic patients, 

particularly those that regularly use Short Acting beta2 
Agonists (SABAs) (8). First, the acute symptoms relief 
obtained with SABA may mask patients’ perception of 
asthma worsening. Moreover, they can have a desensi-
tization and downregulation of the β2-receptors resulting 
in failure of rescue SABA treatment during an exacerba-
tion; this mechanism can be compensated using corti-
costeroids that mediates transcription of the β2-recep-
tors-gene (9). Finally, β2-agonists have been suggested 
to exert pro-inflammatory effects through a shift in the 
human type-1/type-2 cytokine balance toward a type-2 
response (10) (Figure 1). Notably, inflammation of the 
bronchial mucosa with eosinophilic infiltrates (11) and 
airway remodeling have already been demonstrated 
even in children with mild asthma (12).
Thus, patients with mild asthma should be considered 
patients with a chronic inflammatory condition with mild 
and infrequent symptoms, but still at risk of severe to 
fatal exacerbations, who can benefit of anti-inflamma-
tory relievers.
In November 2024, the British Thoracic Society (BTS), 
the National Institute for Health and Care Excellence 
(NICE), and the Scottish Intercollegiate Guidelines 
Network (SIGN) released an updated guideline, revis-
ing recommendations on the diagnosis, treatment, and 

Figure 1. Problems with SABA-Only Treatment.
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monitoring of asthma (13). In addition, the update of the 
GINA Report has been published very recently (1) and 
even recently has been discussed on Lancet Respira-
tory Medicine (14).
Starting from these key documents, the present state-
ment outlines the current evidence and provides the offi-
cial recommendations of the Italian Pediatric Respiratory 
Society (IPRS, Società Italiana per le Malattie Respirato-
rie Infantili – SIMRI/ETS) to support best practices in the 
management of mild asthma in children and adolescents.

REDEFINING THE TREATMENT OF MILD 
ASTHMA IN CHILDREN AND ADOLESCENTS

Recent updates to asthma guidelines issued by BTS, 
NICE, and SIGN have introduced significant changes to 
treatment strategies in patients with asthma. In detail, for 
individuals aged 12 years and older with newly diagnosed 
asthma, the guidelines recommend offering a low-dose 
ICS/formoterol combination inhaler as needed (anti-in-
flammatory reliever -AIR- therapy). This recommendation 
is based on evidence comparing three approaches:1) 
SABA as needed; 2) Regular low-dose ICS plus SABA 
as needed; 3) As-needed ICS/formoterol (AIR).
ICS-based strategies (AIR or regular ICS) consistently 
outperform the SABA-only approach in reducing asthma 
exacerbations and improving asthma control (15, 16). 
The AIR strategy significantly reduces severe exacer-
bations compared to both SABA-only and regular ICS/
SABA regimens (17, 18). Moreover, when compared to 
as-needed SABA alone, the use of as-needed low dose 
ICS/formoterol avoids the need for daily ICS, where 
adherence is often poor, and simplifies asthma man-
agement by using a single medication for both relief 
and maintenance therapy. The use of ICS-formoterol 
may also have a role in management of exercise-in-
duced bronchoconstriction (EIB), as there is evidence 
that it improves symptoms control as well as regular ICS 
treatment with a substantially lower total steroid dose 
and is superior to SABA monotherapy (19). Health eco-
nomic analyses demonstrated that as-needed AIR ther-
apy is more cost-effective than regular ICS plus SABA 
(20). Taking into account the available evidence, the 
guidelines support adoption of as-needed AIR therapy 
as a first-line strategy in adolescents with newly diag-
nosed asthma and suggests that patients currently man-
aged on SABA-only regimens should be switched to 

as-needed AIR therapy. Moderate-dose MART (mainte-
nance and reliever therapy) to people aged 12 and over 
with asthma that is not controlled on low-dose MART 
is offered as medicine combination and sequencing in 
people aged 12 and over.
For currently people with confirmed asthma that is not 
controlled on using regular low-dose ICS plus SABA as 
needed or regular low-dose ICS/LABA (long-acting beta2 
agonist) combination inhaler plus SABA as needed or 
regular low-dose ICS and supplementary therapy (leu-
kotriene-receptor antagonists, LTRA) plus SABA as 
needed or regular low-dose ICS/LABA combination 
inhaler and supplementary therapy (LTRA) plus SABA 
as needed, change treatment to a low-dose ICS/formo-
terol combination inhaler used as needed (as-needed 
AIR therapy) is recommended.
For children aged 5–11 years with newly diagnosed 
asthma, the recommended initial treatment is a regular 
use twice-daily of low-dose ICS with as-needed SABA. 
A recent systematic review and network meta-analysis 
showed that regular ICS use may be the most effec-
tive treatment for preventing exacerbation and increas-
ing lung function in children with mild asthma, while no 
supporting evidence for the use of as-needed ICS/for-
moterol is available (21).
With regard to MART therapy for children whom asthma 
is not controlled on low-dose ICS plus SABA as needed, 
BTS/NICE/SIGN 2024 recommend the increasing to 
moderate-dose MART therapy or considering moder-
ate-dose ICS/LABA maintenance treatment (with or with-
out an LTRA, depending on previous response) based 
on the use of a dry powder inhaler. When a child has 
uncontrolled asthma and is assessed as unable to man-
age the MART regimen, BTS/NICE/SIGN 2024 recom-
mend to add a LTRA (for a trial period of 8 to 12 weeks, 
unless there are side effects, then stop it if it is ineffec-
tive) or offer twice daily low-dose ICS/LABA combina-
tion inhaler plus SABA as needed.
Overall, the guideline revisions advocate a shift from 
traditional SABA-dominated regimens towards more 
consistent use of anti-inflammatory therapies, particu-
larly ICS/formoterol. These recommendations are sup-
ported by both clinical and economic evidence. Impor-
tantly, the guidelines underscore the need for individ-
ualized therapy, considering inhaler technique, adher-
ence, and patient preference.
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The latest GINA report introduces a nuanced, evi-
dence-based framework for managing asthma in ado-
lescents and children. Central to the update is the strat-
ification of treatment into two tracks for adolescents 
(Figure 2).
Track 1 (preferred): as-needed low-dose ICS/formoterol.
Track 2 (alternative): step 1, SABA as needed, with 
concurrent administration of low-dose ICS (either via a 
combination ICS-SABA inhaler or by taking ICS immedi-
ately after SABA use); step 2, daily low-dose ICS mainte-
nance therapy, with SABA as needed for symptom relief.
Track 1 is favored due to its superior efficacy in reduc-
ing severe exacerbations compared with Track 2, while 
providing comparable symptom control. Clinical trials 
demonstrate reductions in emergency department vis-
its or hospitalizations compared to SABA-only therapy, 
and to regular low-dose ICS plus SABA as needed (22-
24). The use of ICS plus formoterol is supported by for-
moterol’s rapid bronchodilatory action—faster than that 
of other LABAs like salmeterol—and by the concept that 
increasing ICS dosing during symptom flare-ups may 
help prevent exacerbations (25). The combination of 
budesonide-formoterol is the suggested formulation, 
as other combinations, such as beclomethasone/for-
moterol, have not been studied for as-needed use. The 

usual dose of as-needed budesonide-formoterol for mild 
asthma is a single inhalation of 200/6 mcg (delivered 
dose 160/4.5 mcg) taken whenever symptoms relief is 
needed. The maximum total daily dose of formoterol for 
both reliever and controller use is 72 mcg (equivalent to 
a delivered dose of 54 mcg). Treatment can be adminis-
tered using either a Dry Powder Inhaler (DPI) or a pres-
surized Metered Dose Inhaler (pMDI). This approach is 
preferably recommended for: 1) step-down treatment 
for patient whose asthma is well controlled on low-dose 
MART with ICS-formoterol or on regular low-dose ICS 
with as-needed SABA; 2) initial asthma treatment for 
patients previously using SABA alone. Moreover, it is 
recommended for patients with low adherence, since 
reliance on SABA-only poses increased risks. Nota-
bly, ICS-formoterol should not be used as a reliever in 
patients already on a maintenance ICS-LABA regimen 
containing a LABA other than formoterol.
Indications for Track 2 include both patients with asthma 
symptoms occurring less (Step 1) and more than twice 
a week (Step 2). Indeed, the Track 2 should be consid-
ered when Track 1 is not possible or not preferred by 
patients who have no exacerbations with the current 
treatment. In patients aged 6–17 years with mild asthma, 
the as-needed combination of ICS/SABA showed a 

Figure 2. Treatment Recommendations for Adolescents (≥12 Years) (1). Global Initiative for Asthma. Global Strategy for Asthma Management and 
Prevention, 2025. Updated May 2025. Available at: www.ginasthma.org.
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similar effect compared to regular ICS use in terms of 
asthma control and exacerbation frequency, with lower 
cumulative ICS exposure over the year (26). There is 
also strong evidence that this strategy reduces the risks 
of severe exacerbations, than as-needed use of SABA 
alone (27). At last, evidence supports the superiority of 
daily ICS—even at low doses—over SABA-only treat-
ment in terms of reducing exacerbations, improving lung 
function, and alleviating symptoms (21).
When choosing between the two recommended tracks, 
GINA emphasizes the need to consider: the presence 
of one or more non-modifiable risk factors for exacerba-
tions or progressive loss of lung function; the patient’s 
attitude toward self-management and ability to accu-
rately perceive symptoms; and previous treatment expe-
riences, including any potential side effects.
With respects to adolescents, a more conservative 
approach is outlined in younger children (age 6-11 years), 
due to limited evidence for ICS/formoterol use in this pop-
ulation (Figure 3). Accordingly, treatment for patients in 
this age group using SABA for symptoms relief less than 
twice per week should be as-needed SABA, combined 
with administration of low-dose ICS at each instance 
of symptom occurrence (Step 1), as poor treatment 
adherence is highly likely in this group of patients; Step 

2 involves regular daily low-dose ICS therapy, supple-
mented with as-needed SABA.

OPTIMIZING ASTHMA TREATMENT

Asthma control can be usually achieved through tai-
lored pharmacological treatment. However, nonphar-
macological strategies should also be considered and 
implemented. Data from twenty-eight thousand five hun-
dred eighty-four asthma patients (≥18 y) from nation-
wide Swedish asthma cohort study reported that over 
50% of patients treated for mild/moderate asthma had 
an uncontrolled disease and non-pulmonary treatable 
traits (TTs), such as smoking, may affect asthma con-
trol negatively (28). As a matter of fact, it has been 
shown that both non-healthy lifestyles and environmen-
tal triggers determine detrimental effects on the airways 
which might cause worsening of symptoms and lower 
response to treatments. Therefore, to optimize asthma 
management patients and caregivers should be con-
tinuously educated on the risks deriving from avoid-
able risk factors. Firstly, it is well known that exposure 
to environmental tobacco smoke worsens asthma con-
trol and symptoms: many studies have shown that both 
active and passive smoking (including second and third 

Figure 3. Treatment Recommendations for Children (6-11 Years) (1). Global Initiative for Asthma. Global Strategy for Asthma Management and Pre-
vention, 2025. Updated May 2025. Available at: www.ginasthma.org.
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hand exposure) have negative effects on the bronchial 
mucosa mainly by promoting inflammation, by causing 
direct tissue damage and by favoring the development 
of allergy and airway hyperreactivity (29). As a conse-
quence, every form of tobacco smoke exposure must 
be avoided, especially in children, who are particularly 
vulnerable. Notably, in active smokers, the risk of worse 
symptom control and reduced lung function is higher 
and associated with marked reduced response to ICS, 
so that such habit should be routinely screened among 
adolescents. Recently, evidence showed that also expo-
sure to active and passive vape from both e-cigarette 
and heated tobacco products increases the risk of respi-
ratory symptoms and asthma exacerbations and is not 
harmless as commonly thought and must be avoided 
as well (30-33).
As for pollution, exposure to air pollutants should be 
reduced as much as possible, due to their well-known 
detrimental effects on the airways. Traffic and indus-
try-related gaseous pollutants, including nitrogen diox-
ide, sulfur dioxide, ozone, together with particulate mat-
ter cause disruption of epithelial integrity, exert a pro-in-
flammatory effect and induce oxidative stress, thus wors-
ening asthma inflammation and airway hyperreactiv-
ity (34-36). Children are particularly at risk due to their 
inclination to play outside, usually on the ground, and 
to put their hands on their mouths, not mentioning their 
higher respiratory rates and immaturity of the respira-
tory and immune systems (37). Notably, in asthmatic 
patients outside physical activity should be promoted, 
but considering the quality of air. Regarding indoor pol-
lution, in addition to tobacco smoke the most common 
source of pollution are heating devices and cooking 
behaviors, together with building materials, furnishings 
and products used for household cleaning and mainte-
nance (38). Caregivers must be educated accordingly 
to improve the quality of their household air (39). Fre-
quent windows opening can be useful, avoiding days in 
which outdoor air quality is poor. Indoor mold must be 
detected and removed due to its pro-inflammatory and 
irritant effects on the airways. Airborne allergens expo-
sure, such as to house dust mite, should be avoided or 
at least reduced, even if there is limited evidence on the 
efficacy of such strategy on asthma control.
Secondly, healthy lifestyles must be encouraged. In 
particular, patients with asthma should be doing regu-

lar physical activity, which has been shown to be able 
to improve cardiopulmonary fitness, asthma control 
and quality of life (40, 41). In patients with exercise-in-
duced asthma symptoms, maintenance treatment must 
be carefully reviewed and stepping up could be use-
ful to better control their condition. However, premed-
ication with SABA or ICS-formoterol before exercising 
could be considered on a case-by-case basis. More-
over, a healthy diet (meaning rich in fruits and vege-
tables) should be followed, not only to maintain ade-
quate weight, but also for its benefits on general health 
(42). As for asthma control, fruits and vegetables might 
improve symptoms control through their anti-inflam-
matory properties as well as modulation effects on the 
immune system and microbial composition in both the 
gut and lungs (43, 44).
Last but not least, mental health and emotional stress 
must be evaluated and managed when appropriate, 
especially in adolescents, in which signs or symptoms 
of anxiety and depression must be detected early. Psy-
chiatric comorbidities reduce asthma control and qual-
ity of life and are usually associated with overall lower 
medication adherence (45).

MANAGEMENT OF MILD ASTHMA IN 
CHILDHOOD: WHAT DOES SIMRI SUGGEST?

The adoption of AIR strategies in mild asthma aims to 
decrease underlying inflammation and potentially reduce 
the risk of exacerbations (46), while reducing cumulative 
steroid exposure (22, 24, 26), and providing a way for 
patients with inconsistent maintenance use to receive 
ICS whenever reliever medication is used (47). SIMRI 
advocates for improved management of mild asthma 
in children and adolescents, supporting AIR strategies 
while highlighting some critical points that need to be 
addressed.
First of all, clinical evidence supporting ICS-SABA ther-
apy in children remains limited. Questions persist regard-
ing the optimal ICS dosage for intermittent use in this 
population and more research is needed to evaluate 
safety, efficacy, and the potential for long-term effects. 
Misunderstanding the “as-needed” concept may lead to 
overuse, mirroring past challenges observed with SABA-
only treatment. Nonetheless, the convenience of ICS-
SABA single inhaler therapy can improve patient adher-
ence. Having one device for both control and symp-
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tom relief simplifies the regimen, reduces confusion, 
and improves inhaler technique, especially in younger 
patients. Inhaler design can play a significant role in 
patient acceptance and adherence, which are critical 
for effective asthma management. Adolescents in par-
ticular may benefit from DPIs, which are more discreet 
and easier to use than pMDIs with spacers (48). Any-
way, we believe that tailoring therapy to each patient 
remains essential. While both ICS-SABA combination 
inhalers and separate ICS plus SABA regimens are via-
ble options, the best approach depends on individual 
needs, preferences, and treatment goals (49).
With regard to ICS-formoterol, evidence for this combi-
nation in children is poor. Key trials like SYGMA included 
only small numbers of adolescents, and they were crit-
icized for being overly controlled and lacking external 
validity, as patients demonstrated unusually high inhaler 
adherence rates that do not reflect real-world practice. 
Moreover, real-world data in younger children are lack-
ing (48). Consequently, while current asthma guidelines, 
including GINA’s dual-track framework, provide flexi-
bility in treatment options for adolescents, where both 
ICS–SABA and ICS–formoterol are considered appro-
priate options, a gap of knowledge regarding treatment 
in children still exists. Nonetheless, the combination of 
budesonide-formoterol is the only suggested formula-
tion, as other combinations have not been studied for 
as-needed use. In this context, fluticasone propionate 
has substantially advantageous peculiarities for asthma 
therapy, including a stronger topical anti-inflammatory 
activity than budesonide and beclomethasone (50-52), 
and quick achievement of protective effect (53). More-
over, its systemic availability occurs solely via absorp-
tion from lungs, whereas for the other ICS oral bioavail-
ability also needs to be considered (54).
Additionally, concerns about overuse of as-needed 
ICS-formoterol persist. Although no serious safety sig-
nals have been reported, inappropriate or excessive 

use could lead to overtreatment or, conversely, inad-
equate control of inflammation. Ultimately, while the 
ICS-formoterol AIR approach shows promise, more 
pediatric-specific research is needed. Until robust data 
are available, clinicians should apply this strategy cau-
tiously, guided by ongoing monitoring and individual 
patient response (48).
It should also be acknowledged that, in spite of poten-
tial benefits, the adoption of AIR strategies remains lim-
ited in real-world practice due to several barriers (Table 
1). These include regulatory restrictions, clinical uncer-
tainty, and inconsistent prescribing habits (47). Notably, 
the use of ICS–formoterol as a reliever without main-
tenance therapy remains off-label in many countries, 
underscoring significant regulatory discrepancies (55).
It should be also emphasized that good asthma control 
depends not only on appropriate prescribing but also 
on patient self-management. This includes recognizing 
symptom worsening and adjusting therapy accordingly. 
On the other hand, clinicians should base decisions on 
thorough assessments of asthma severity, lung function, 
symptom patterns, adherence, and inhaler technique. 
Regular follow-up and therapy adjustment based on the 
patient’s response and monitoring for side effects, should 
be part of routine care and shared decision-making with 
families. In summary, whether as-needed ICS-formoterol 
is truly superior and suitable to replace maintenance 
ICS in all patients with mild asthma remains a subject of 
debate. The choice should be tailored to the individual, 
taking into account patient preferences and their risk of 
asthma-related complications. In line with the European 
Respiratory Society, we suggest adolescents in GINA 
treatment steps 1 or 2 use either strategy (56), being 
regular ICS therapy considered for those with low lung 
function, and in particular if lung function is worsening.
Finally, education of caregivers and patients is recom-
mended as a core component of pediatric asthma man-
agement (57). Providing clear, age-appropriate informa-

Table 1. Main benefits and barriers of AIR strategies in childhood asthma.

Benefits Barriers
Reducing airways inflammation Limited evidence in children

Reducing risk of future exacerbations Regulatory discrepancies among countries

Improving treatment adherence Poor clinicians’ awareness 

Reducing cumulative steroid exposure Inconsistent prescribing habits among specialists and primary care providers
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tion about the disease, the role of each medication, and 
the importance of symptom monitoring can significantly 
improve adherence and empower families to take an 
active role in care. This education should also include 
practical training on correct inhaler technique, recogni-
tion of early warning signs of exacerbations, and appro-
priate use of action plans.

CONCLUSIONS

In accordance with current guidelines, SIMRI endorses 
the adoption of AIR strategies as a foundational treat-
ment for mild asthma (Table 2). Nonetheless, we high-
light the urgent need for additional randomized controlled 
trials involving large pediatric populations and testing 
different ICS/formoterol combinations for as-needed 
use other than budesonide/formoterol. However, phar-
macological treatment alone is not sufficient; non-phar-
macological interventions are equally critical. Multidisci-
plinary collaboration among healthcare providers, care-
givers, and patients is essential to achieving long-term, 
meaningful outcomes. Therefore, a proactive and holis-

tic approach should be embraced as the new standard 
for managing mild asthma in children and adolescents.
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Table 2. SIMRI recommendations on management of mild asthma in children and adolescents.

1 Mild asthma must be considered as a chronic inflammatory condition capable of sudden, severe, and potentially 
life-threatening exacerbations.

2 Treatment strategies must target the underlying pathophysiology of asthma.

3 Treatment for adolescents aged 12 years and older should be as-needed ICS-formoterol (a single inhalation as 
needed is recommended, with a maximum daily dose of 72 mcg of formoterol) or as-needed SABA combined 
with administration of low-dose ICS at each instance of symptom occurrence; regular daily low-dose ICS therapy 
supplemented with as-needed SABA is suggested for adolescents with low lung function, and in particular if lung 
function is worsening. 

4 Treatment for children aged 6 to 11 years using SABA for symptoms relief less than twice per week should be 
as-needed SABA, combined with administration of low-dose ICS at each instance of symptom occurrence; regular 
daily low-dose ICS therapy supplemented with as-needed SABA is suggested when symptoms occur more than 
twice per week.

5 Tailoring therapy to each patient remains essential: the best approach depends on individual needs, preferences, 
and treatment goals.

6 Avoidance of environmental tobacco smoke and exposure to vapors from e-cigarettes or heated tobacco products 
is recommended to mitigate asthma symptoms and inflammation, as well as reducing exposure to air pollutants 
and aeroallergens.

7 Encouraging a healthy lifestyle, including regular physical activity and a diet rich in fruits and vegetables, is 
recommended to improve asthma outcomes. 

8 Screening for mental health issues like anxiety and depression is recommended, as these conditions are known 
to negatively impact asthma control and treatment adherence, especially during adolescence.

9 Education of caregivers and young patients is recommended to ensure adherence and foster long-term 
management success.

10 Assessing and managing mild asthma should be conducted in a holistic manner based on multidisciplinary 
collaboration among healthcare providers, caregivers, and patients in order to achieve sustained outcomes. 
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