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Overview:   

The Puerto Rico Asthma Management and Control Unit (PRAMCU) recognize asthma 

as a major public health problem. The data from the Puerto Rico Asthma Surveillance 

System (PRASS) states that the asthma prevalence for children in Puerto Rico (PR) 

was 10.3% for 2021-2022. In other words, 1 out of 10 children between ages of 0 and 17 

years have current asthma in PR. On the other hand, the data for 2022 suggests that 

1 in 8 adults aged eighteen years or older (12.2%) have current asthma in PR. When we 

compare the data with other states and territories of the United States, Puerto Ricans 

living in the United States also had higher asthma prevalence when compared with 

other ethnic and racial groups (Szentpetery et al., 2016).  

Asthma is a complex chronic disease, and it is a priority for the Puerto Rico 

Department of Health (PRDoH). For that reason, the PRAMCU has integrated the 

EXHALE strategies since 2019 in collaboration with the Centers for Disease Control and 

Prevention (CDC). This technical package represents strategies focused on improving 

asthma control and reducing healthcare costs.  As part of this cooperative 

agreement, PRAMCU has developed activities to implement each one of the EXHALE 

strategies.  

Each letter of the EXHALE acronym represents a strategy to be implemented under 

the PRAMCU and CDC cooperative agreement. Based on the definition of the EXHALE 

strategies, PRAMCU developed activities according to the Puerto Rican society, needs, 

and geographical location.  
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EXHALE Strategies:  

First, it is essential to explain what each strategy means and their respective 
approaches. These strategies complement and work together to reinforce one 
another. 

 
 Strategy Approach 

E 
Education on Asthma Self-
Management    

• Expanding access to and delivery of 
asthma self-management education 
(AS-ME) 

X 
X-tinguishing smoking and 
exposure to secondhand 
smoke 

• Reducing tobacco smoking 
• Reducing exposure to secondhand 

smoke 

H 
Home visits for trigger 
reduction and asthma self-
management education 

• Expanding access to and delivery of 
home visits (as needed) for 
asthma trigger reduction and AS-ME 

A 
Achievement of guidelines-
based medical management 

• Strengthening systems supporting 
guidelines-based medical care, 
including appropriate prescribing and 
use of inhaled corticosteroids 

• Improving access and adherence to 
asthma medications and devices 

L 
Linkages and coordination of 
care cross settings 

• Promoting coordinated care for 
people with asthma 

E 

Environmental policies or 
best practices to reduce 
asthma triggers from indoor, 
outdoor, or occupational 
sources. 

• Facilitating home energy efficiency, 
including home weatherization 
assistance programs 

• Facilitating smokefree policies 
• Facilitating clean diesel school buses 
• Eliminating exposure to asthma 

triggers in the workplace whenever 
possible 

• Reducing exposure to asthma triggers 
in the workplace (if eliminating 
exposures is not possible) 

Source: Hsu J., Sircar K., Herman E. & Garbe P. (2018). EXHALE: A technical Package to 
Control Asthma. Atlanta G.A. National Center for Environmental Health, Centers for 
Disease Control and Prevention.  
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PRAMCU implements the EXHALE strategies through the following activities or projects: 

 Activities or projects based on the EXHALE Strategy 
E • "Open Airways for Schools" (OAS) 

• Asthma Self-Management Workshops for Children 
• Asthma Self-Management Workshops for Adults  
• Asthma Management Workshops for Parents and Caregivers  
• Community Outreach Interventions 

X Referrals to the Puerto Rico Quitline “Déjalo ya” 

H VIAS Project (Visitas Interactivas acerca del Asma en el hogar) 
A • Training activities for health professionals about asthma  

• AMED Project (Asthma Medication: Education & Demonstration) 
L Asthma School Registry 
E "Asthma Control in Schools" Online Course 

 
The evaluation results of the implementation of these activities or projects are 
presented in this report to assess their effectiveness and identify areas for continuous 
program improvement.   

IMPLEMENTATION OF EXHALE STRATEGIES:  

The efforts of the Puerto Rico Asthma Management and Control Unit (PRAMCU) 

regarding the implementation of the EXHALE strategies and activities from September 

2023 to August 2024 are detailed below: 

(E) – Education on Asthma Self-Management  

The Education on Asthma Self-Management strategy includes the following projects: 

Open Airways for Schools (OAS), Community Outreach Interventions, and Asthma 

Management and Control Workshops for children, adolescents, adults, parents and 

caregivers.   

A. Open Airways for School (OAS) 

OAS is a program that educates and empowers children ages 8 to 11 through a fun 

and interactive approach to asthma self-management. The program teaches 
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children with asthma how to detect the warnings signs of asthma, avoid their triggers 

and make decisions about their health.  

The curriculum was created by the American Lung Association (ALA) and each 

session lasts approximately 40 minutes, covering: 

• Asthma basics and warning signs. 
• Trigger identification and control. 
• Symptom recognition and management. 
• Physical activity and academic performance. 
• Treatment adherence and medication use. 

To be eligible for participation in the OAS project, the participants must meet the 

following criteria:  

• be enrolled in a public or private school in PR  
• be between the ages of 8 and 11 years old 
• be a resident of Puerto Rico 
• have a diagnosis of asthma 

PRAMCU provides the project's lessons at public and private schools in PR with the 

principal's approval and the school nurse's presence. It is expected that children learn 

about asthma, its symptoms, and how to recognize asthma triggers at school, 

enabling them to manage and control their condition effectively.  

For more information about this project, visit the ALA website: 

https://www.lung.org/lung-health-diseases/lung-disease-lookup/asthma/health-

professionals-educators/open-airways-for-schools. 

a. Evaluation Methods Implemented for OAS Project 

As part of the evaluation process, participants completed pretests and 

posttests to measure changes in knowledge. Also, the Asthma Control Test was 

administered to determine the child's asthma status, whether it was controlled 

https://www.lung.org/lung-health-diseases/lung-disease-lookup/asthma/health-professionals-educators/open-airways-for-schools
https://www.lung.org/lung-health-diseases/lung-disease-lookup/asthma/health-professionals-educators/open-airways-for-schools
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or uncontrolled, based on the score obtained. Additionally, a satisfaction survey 

was conducted to evaluate the participants' level of satisfaction with the 

sessions’ components. This survey included five questions to obtain the 

participants’ feedback.  

See attachments 3 and 4 for more details about the pretest and posttest; 5 for 

Asthma Control Test and 7 for the satisfaction survey. 

b. Analysis 

A basic descriptive analysis was conducted using simple measures such as 

the total number of participants, their distribution by sex and age, and the 

municipalities reached through the Open Airways for Schools (OAS) Project. 

Additionally, changes in knowledge were assessed by comparing the average 

pretest and posttest scores using a paired t-test. Since PRAMCU aimed to 

evaluate the difference between initial and final average scores, the analysis 

included data from 25 participants, excluding 3 individuals who did not 

complete both tests. 

The asthma control status analysis consisted of the frequency of children with 

controlled asthma before and after the intervention. Higher scores of the 

Asthma Control Test (ACT) indicate better asthma control. For example, a score 

of 20 or above generally indicates well-controlled asthma, whereas a score 

below 20 suggests that asthma is not well-controlled and may require 

adjustments to the treatment plan. Additionally, changes in asthma control 

scores were assessed by comparing the average pretest and posttest scores 

using a paired t-test. 

The level of satisfaction was also analyzed using the percentage and frequency 

of participants responses. 
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c. Results 

A total of 28 children who met the eligibility requirements were impacted with 

the OAS Project interventions. The following results include sex and age 

distribution, and the municipalities impacted by the OAS project. The results 

obtained from pre and posttests, Asthma Control Test, and the satisfaction 

survey are also included.    

Figure 1.  Percentage Distribution of Participants by Sex, OAS Project, 2023-
2024. 

 
The participant group consisted of 53.6% females and 46.4% males. 

Figure 2. Distribution of participants by age, OAS Project, 2023-2024. 

 
n=28 
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A total of 57.1% of the participants were 10 years old.  

Figure 3. Map of municipalities impacted by the OAS Project, 2023-2024. 

 
The OAS project impacted the municipalities of Barceloneta, Corozal, and 

Fajardo with the OAS project. 

Figure 4. Average pretest and posttest results, OAS Project, 2023-2024. 

 
In the pretest, participants demonstrated an average asthma knowledge score 

of 66.9%. In the posttest, an improvement was observed, with the average score 

increasing to 92.6%. This reflects a 25.7 percentage point gain in knowledge 

after participating in the project. A paired t-test indicated that posttest scores 

(M = 6.48, SD = 0.65) were significantly higher than pretest scores (M = 4.68, 

n=25 

n=28 
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SD = 1.44), with a mean difference of 1.80 points (p<0.0001). This indicates that 

the intervention produced a statistically significant improvement in levels of 

asthma knowledge.  

Figure 5. Frequency of children with controlled asthma at the beginning and 
end of the OAS Project, 2023-2024. 

 
 

A comparison of ACT results between the first and final sessions revealed an 

increase in the number of children with controlled asthma, from 12 to 14 (n=24). 

However, analysis indicated that this difference was not significant, even 

though it may represent clinical relevance. A paired t-test indicated that post-

intervention ACT scores (M = 19.63, SD = 4.00) were not significantly higher than 

baseline scores (M = 18.83, SD = 4.58), with a mean difference of 0.79 points 

(p=0.55). These findings suggest that, while there was a modest increase in the 

number of children classified as controlled, no statistically significant 

improvement in ACT scores was detected following the intervention. 

n=24 
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Satisfaction Survey: 

A total of 15 participants completed the satisfaction survey and all of them 

(100%) rated the intervention as good, selecting this option from the available 

choices of ‘bad,’ ‘regular,’ or ‘good’. 

B. Asthma Self-Management Workshops for Children and Adolescents 

The purpose of these workshops is to educate children on effective asthma 

management and control. Designed for participants ages 4 to 17, each session lasts 

approximately one hour. It is expected that children learn how to recognize asthma 

symptoms at their onset and follow the appropriate steps to manage the condition 

effectively.  

The topics addressed in the Asthma Self-Management Workshops for Children are:  

1. Definition of asthma and symptoms 
2. Demonstration of adequate use of asthma medications 
3. Asthma Action Plan 
4. Identify and control the asthma triggers 

a. Evaluation Methods  

As part of the evaluation process, pretests and posttests were administered to 

participants to assess changes in knowledge. Also, the Asthma Control Test 

was administered to determine the child's asthma status, whether it was 

controlled or uncontrolled, based on the score obtained. There are two types of 

asthma control tests depending on participants’ age: one for ages 4 to 11, and 

another for those 12 and older.  See attachments 5 and 6 for more details about 

the Asthma Control Tests. 

In addition, a satisfaction survey was conducted to evaluate participants' 

overall experience of the workshop. This survey included five questions to 
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obtain the participants’ feedback. See attachments 1-4 and 7 for more details 

about pretests, posttests and the satisfaction survey. 

b. Analysis 

A basic descriptive analysis was conducted using simple measures such as 

the total number of participants, their distribution by sex and age, asthma 

diagnosis and the municipalities reached through the workshops.  

Also, it was evaluated whether there was a significant difference in pretest and 

posttest scores using a paired t-test, as the sample sizes were large enough to 

rely on the t-test despite deviations from normality. Since PRAMCU aimed to 

assess the difference between initial and final average scores, the analysis 

included only participants who completed both tests. For grades 4–12, the initial 

sample was 1,727, with 34 excluded due to incomplete data, resulting in a final 

sample of 1,693. For kindergarten through 3rd grade, the initial sample was 531, 

with 33 excluded, leaving a final sample of 498. 

The asthma control status analysis consisted of the percentage of children with 

uncontrolled asthma. Lower scores of the Asthma Control Test (ACT) indicate 

worst asthma control. For example, a score below 20 suggests that asthma is 

not well-controlled and may require adjustments to the treatment plan.   

The level of satisfaction was also analyzed using the percentage and frequency 

of participants responses. 

c. Results 

A total of 2,258 children between the ages of 5 to 17 years were impacted by 

these workshops. When compared these results with the previous period from 

September 2022 to August 2023, the participation increased from 567 to 2,258. 
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The following results include sex and age distribution, and the municipalities 

impacted by these workshops. The results obtained from pre- and posttests, 

Asthma Control Test, and the satisfaction survey are also included.    

Figure 6. Percentage Distribution of Participants by Sex, Asthma Self-
Management Workshops for Children and Adolescents, 2023-2024. 

 

Of the participants who reported their sex, 53.4% were boys and 46.6% were 

girls (n=2,248). 

Figure 7. Percentage Distribution of Participants by Asthma Diagnosis, 
Asthma Self-Management Workshops for Children and Adolescents, 2023-
2024. 

  

53.4%46.6%

Boy Girln=2,248



   

 

 17 

Also, 1,520 children were identified with an asthma diagnosis, corresponding 

to 67.7% of the participants who answered this question (n=2,244). 

Figure 8. Percentage Distribution of Participants by Age Group, Asthma Self-
Management Workshops for Children and Adolescents, 2023-2024. 

 

Regarding age, 29.9% of participants were 5 to 9 years old, 53.5% were 10 to 14 

years old, and 16.6% were 15 years or older. 

Figure 9. Map of municipalities impacted by Asthma Self-Management 
Workshops for Children and Adolescents, 2023-2024. 
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Asthma Self-Management Workshops for Children and Adolescents were 

provided in 41 municipalities, impacting the six health regions of Puerto Rico.  

Figure 10. Percentage of Participants between ages 4-11 by Asthma Control 
Status, Asthma Self-Management Workshops for Children and Adolescents, 
2023-2024. 

 
Among the 670 participants aged 4 to 11 who completed the Asthma Control 

Test, 42.8% were found to have uncontrolled asthma at the time of the 

intervention. 

Figure 11. Percentage of Participants between ages 12 and older by Asthma 
Control Status, Asthma Self-Management Workshops for Children and 
Adolescents, 2023-2024. 
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Among the 632 participants aged 12 to 18 who completed the Asthma Control 

Test, 31% were found to have uncontrolled asthma at the time of the 

intervention. 

Pretest and posttest average scores:  

Grades Pretest Average Score (%) Posttest Average Score (%) 
Kindergarten – Third grade 57.6 81.6 
Fourth - Twelfth grade 70.9 83.3 

For the knowledge tests results (pretest and posttest), it was divided into two 

groups, kindergarten to third grade (K-3) and fourth through twelfth grade (4-

12). The first group demonstrated an increase in average asthma knowledge 

scores from 57.6% to 81.6%, reflecting a gain of 24 percentage points, whereas 

the second group showed an improvement from 70.9% to 83.3%, corresponding 

to a gain of 12.4 percentage points. 

Kindergarten – Third grade:  

A comparison of pre- and post-intervention scores revealed an improvement 

following the intervention. A paired t-test indicated that post-intervention 

scores (M = 3.24, SD = 0.98) were significantly higher than baseline scores (M 

= 2.31, SD = 1.10), with a mean difference of 0.94 points (p < 0.0001). This 

statistically significant increase suggests that the intervention was associated 

with meaningful improvements in participants’ scores, reflecting a positive 

change from pre- to post-assessment. 

Fourth - Twelfth grade: 

A comparison of pre- and post-intervention scores revealed an improvement 

following the intervention. A paired t-test indicated that post-intervention 

scores (M = 5.83, SD = 1.08) were significantly higher than baseline scores (M = 

4.96, SD = 1.08), with a mean difference of 0.87 points (p < 0.0001). This 
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statistically significant increase suggests that the intervention was associated 

with meaningful improvements in participants’ scores, reflecting a positive 

change from pre- to post-assessment among students in fourth through 

twelfth grade. 

Figure 12. Participants’ satisfaction results, Asthma Self-Management 
Workshops for Children and Adolescents, 2023-2024. 

 

Of the total participants impacted by the children's workshops, 2,066 

completed the satisfaction survey, of which 89% rated the intervention as good.  

C. Asthma Self-Management Workshops for Adults 

The purpose of these workshops is to educate the community on how to manage and 

control asthma. These workshops are aimed to impact adults 18 years or older and 

take approximately 1 hour to be completed. It is expected that the participants learn 

how to recognize the symptoms of asthma when they first occur and follow the 

appropriate management steps.  

The topics addressed in this project are: 

1. Definition of asthma, symptoms, and treatment  
2. Adequate use of asthma medications   
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3. Identify and control the asthma triggers  
4. Asthma statistics in Puerto Rico  
5. Law 56 of 2006, Regulation 9224, and Administrative Order 473  

a. Evaluation methods 

The evaluation relied on descriptive methods to summarize participation and 

geographic reach. Attendance records from the workshops were reviewed to 

determine the total number of participants and the frequency of sessions 

conducted. Data was organized by municipality to assess the regional 

distribution of participants and identify the areas impacted by the intervention. 

This method provided a straightforward way to evaluate the scope of outreach 

and engagement across different communities.  

b. Analysis 

A basic descriptive analysis was performed, utilizing simple measures such as 

the frequency of the workshops, the number of adults that participated and 

their distribution by municipalities impacted. 

c. Results 

A total of 134 adults (18 years or older) were impacted with 7 workshops in four 

municipalities (Manatí, Moca, Ponce and San Sebastián). 
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Figure 13. Map of municipalities impacted by the adult workshops, 2023-
2024. 

 
D. Asthma Management Workshops for Parents and Caregivers  

These workshops aim to educate, in approximately 1 hour, parents and caregivers 

of children with asthma on how to manage and control their condition. It is 

expected that they will learn how to recognize the symptoms of asthma when 

they first occur and follow appropriate management steps. 

The topics addressed in this project are:  

1. Definition of asthma, symptoms, and treatment  
2. Demonstration of adequate use of asthma medications  
3. Identification and control of asthma triggers 
4. Rights and responsibilities of children in schools 
5. The importance of the Asthma Action Plan  

a. Evaluation Methods  

As part of the evaluation process, pretests and post tests were administered to 

all participants to assess changes in knowledge. In addition, a satisfaction 

survey was conducted to evaluate participants' overall experience and their 

perceptions of each component of the workshops. The survey included both 

closed-ended and open-ended questions, allowing participants to provide 



   

 

 23 

detailed feedback and suggestions. See attachments 8 and 9 for more details 

about pretest, posttest and the satisfaction survey.  

b. Analysis 

A basic descriptive analysis was performed, utilizing simple measures such as 

the frequency of the workshops, the number of participants, the distribution by 

municipalities impacted and the level of satisfaction. The changes in 

knowledge were assessed by comparing the average pretest and posttest 

scores using a Wilcoxon signed-rank test, given that the distribution of the 

difference scores did not meet the assumption of normality. 

c. Results 

A total of 41 parents or caregivers were impacted with 9 workshops.  

Figure 14. Map of municipalities impacted by the caregivers’ workshops, 
2023-2024.  

 

Fourteen municipalities were impacted by the caregivers’ workshops. The 

number of municipalities represented exceeds the number of workshops 

offered, as participants were identified by their place of residence rather than 

the workshop location (Ceiba, Fajardo, Guaynabo, Gurabo, Hatillo, 
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Hormigueros, Humacao, Jayuya, Las Piedras, Luquillo, Mayagüez, Naguabo, 

Vega Baja, and Yabucoa). 

Figure 15. Average pretest and posttest results, Asthma Management 
Workshops for Parents and Caregivers, 2023-2024. 

 

An increase in asthma knowledge was observed from an average test score of 

73.2% to 87.1%. There was an percentage point gain of 13.8 points from the 

pretest to the posttest. This represents a relative improvement of 

approximately 19% compared to the pretest score. The results indicated a 

statistically significant increase in post-intervention scores compared to pre-

intervention scores (Z = 5.17, p < 0.0001). The median difference was 1 point (IQR 

= 0–2), reflecting an overall improvement in participants’ scores following the 

intervention. Specifically, 30 participants improved their scores, none showed a 

decrease, and 7 remained unchanged.  

 

 

 

n=37 
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Figure 16. Participants’ satisfaction with the caregivers’ workshop, 2023-
2024.  

 

Of the total participants impacted by the caregivers’ workshops, 35 completed 

the satisfaction survey. At the general level, all participants were satisfied with 

the workshop. A total of 89% of participants were very satisfied and 11% were 

satisfied.  

E. Community Outreach Interventions  

Community Outreach Interventions are targeted activities designed to engage with 

the public in accessible, community-based settings to promote health awareness 

and education. The goal is to increase community knowledge about asthma 

prevention, management, and treatment, encourage healthier behaviors, and 

connect individuals to local health services.  

Includes: 

• Health Education 
• Distribution of educational materials 
• Asthma Control Test 
• Referrals to the Smoking Cessation Quitline 
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a. Evaluation methods 

The evaluation relied on descriptive methods to summarize participation and 

geographic reach. Attendance records from the workshops were reviewed to 

determine the total number of participants, municipalities impacted and the 

frequency of activities. Data was organized by municipality to assess the 

regional distribution of participants and identify the areas impacted by the 

intervention. This method provided a straightforward way to evaluate the 

scope of outreach and engagement across different communities.  

Additionally, participants who wished to assess their asthma control 

completed the Asthma Control Test, which classified their condition as 

controlled or uncontrolled based on their score. 

b. Analysis 

A basic descriptive analysis was conducted using simple frequency measures, 

including the total number of adults who participated, the number of 

participants who reported a physician diagnosis of asthma, the distribution of 

participants across the municipalities reached, the number of participants who 

voluntarily completed an Asthma Control Test (ACT), the number whose ACT 

results indicated uncontrolled asthma, and the number of participants referred 

to the Puerto Rico Quitline (¡Déjalo Ya!). 

c. Results 

A total of 1,064 participants were reached through community outreach 

activities. 
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Figure 17. Map of municipalities impacted by the Community Outreach 
Activities, 2023-2024. 

 
Community outreach activities were conducted across 30 municipalities. 

Figure 18.  Frequency of Participants by Asthma Control Status, Community 
Outreach Activities, 2023-2024. 

 

Of 1,064 participants, 331 participants reported having asthma. Among those 

who voluntarily completed an Asthma Control Test (ACT), 28 assessments were 

administered, with 16 indicating uncontrolled asthma. The number of ACTs 

conducted reflects the voluntary nature of the screening and the logistical 
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constraints of community outreach settings, where a limited number of staff 

often provide education to multiple participants simultaneously.  

Additionally, 8 individuals were referred to the Puerto Rico Quitline “¡Déjalo Ya!” 

(PRQ: 1-877-DEJALO). 

(X) – Extinguishing smoking and secondhand smoke 

The EXHALE Strategy "Extinguishing Smoking and Secondhand Smoke" was addressed 

by educating the community about the harmful effects of firsthand and secondhand 

smoke as asthma triggers, their impact on individuals with asthma, and by providing 

practical recommendations to avoid exposure. This component is integrated into 

various PRAMCU projects, including OAS and VIAS. 

The Asthma Management and Control Unit and Tobacco Control Unit of the Puerto 

Rico Department of Health collaborate closely to implement this strategy. As part of 

this effort, participants receive educational and promotional materials related to 

smoking cessation, and a referral system is in place to connect individuals to 

appropriate services. PRAMCU actively works to identify caregivers who may benefit 

from smoking cessation support and refer them to the Puerto Rico Quitline “¡Déjalo 

Ya!” (PRQ: 1-877-DEJALO). Additionally, PRAMCU promotes participation in brief 

smoking cessation interventions offered by the Tobacco Control Program, helping to 

reduce tobacco exposure. 

a. Evaluation Methods 

As part of the evaluation process, the number of referrals made to the Puerto 

Rico Quitline (PRQ) was continuously updated in PRAMCU’s activities log. 

Additionally, since PRAMCU and the Puerto Rico Tobacco Control Unit (PRTCU) 

are part of the same division within the Puerto Rico Department of Health 

(PRDoH), PRTCU facilitates the information about the number of participants 

who have successfully accessed cessation services. 
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b. Analysis 

A basic descriptive analysis was performed, using simple measures such as 

the number of participants referred to the PR Quitline, and the number of those 

who enrolled in the Quitline services.  

c. Results 

PRAMCU referred a total of eight adults to the Puerto Rico Quitline (PRQ), of 

whom two enrolled in the Quitline services.  

The number reported under this indicator reflects only those participants who 

voluntarily agreed to be referred. This smoking cessation service is consistently 

offered and promoted during all PRAMCU activities, including community 

outreach interventions, home visits, and any other activities where a participant 

indicates that they smoke.  

(H) – Home Visits for Trigger Reduction and Asthma Self-Management Education 

The “Visitas Interactivas acerca del Asma en el hogar” (VIAS) project is a home-

based asthma education initiative for residents of Puerto Rico, designed for children 

ages 4 to 17 with uncontrolled asthma and their caregivers. This program aims to 

reduce asthma triggers at home, enhance self-management skills, and ultimately 

decrease emergency room visits and hospitalizations due to asthma. VIAS is based 

on the "Breathing is Life: The control of asthma in our children" curriculum developed 

by the National Heart, Lung, and Blood Institute (NHLBI).   

To achieve its goals, VIAS implements a structured intervention plan that includes:  

• Two face-to-face home visits, where asthma triggers are identified, and 

families receive hands-on education.  

• One video call, reinforcing key self-management techniques and strategies.  
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• Three follow-up calls at one month, six months, and twelve months to monitor 

progress and provide additional support.  

• Educational materials on asthma management, proper medication use, and 

trigger reduction strategies.  

Key topics include:  

• Basic information about asthma   

• Identify asthma triggers at home  

• Demonstration of adequate use of asthma medications  

• Asthma Action Plan  

• Nutrition and physical activity education  

• Educational Material  

For this project, uncontrolled asthma is defined as:  

• Score 19 points or less on the Asthma Control Test (ACT). 

• In the past 12 months, meet any of the following conditions: 

o Had two or more visits to the Emergency Room due to asthma. 

o Experienced at least one hospitalization related to asthma. 

o Required the use of oral corticosteroids for asthma management. 

a. Evaluation Methods 

Pretest and posttest: 

As part of the evaluation process, a pretest and posttest were administered to 

caregivers to assess changes in knowledge. See attachment 10 for more details 

about these tests.  

Asthma Control Test (ACT): 

Another evaluation tool used during the visits was the Asthma Control Test. This 

test was administered to participants to determine the child's asthma status, 
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whether it was controlled or uncontrolled, based on the score obtained. There 

are two types of asthma control tests depending on participants’ age: one for 

ages 4 to 11, and another for those 12 and older.  See attachments 5 and 6 for 

more details about the Asthma Control Test. 

Environmental Protection Agency (EPA) form to identify asthma triggers and 
provide recommendations:  

As part of the first visit, the EPA Form is completed to identify asthma triggers 

and provide recommendations for each family. These recommendations are 

discussed with the families to identify which ones they are willing to implement. 

During the third visit, the PRAMCU educational team verifies whether the 

recommendations given in the first visit have been met. For more details about 

this EPA Form visit: Strategies for Addressing Asthma in Homes. 

Satisfaction survey:  

A satisfaction survey was conducted to measure participants' perception of 

the project. The survey included sixteen closed- and two open-ended 

questions, allowing participants to share their thoughts and experiences. See 

attachments 11 for more details about the satisfaction survey. 

Participants’ interviews: 

Throughout the project, interviews were conducted to gather information on 

treatment and the use of healthcare services, including emergency room visits 

and hospitalizations.  

Example of questions included in the interviews are:  

• In the past 4 weeks, how many times has the child visited a primary 
care physician or specialist for asthma-related care? Please include 
only visits due to asthma attacks, symptoms, or follow-up 
appointments for asthma management.  

https://www.epa.gov/sites/default/files/2018-05/documents/asthma_home_environment_checklist.pdf
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• In the past 4 weeks, has the child visited the emergency room due to 
asthma? 

• In the past 4 weeks, has the child been hospitalized due to asthma?  

b. Analysis 

A basic descriptive analysis was performed, utilizing simple measures such as 

the number of families and their distribution by sex and age, and those 

municipalities impacted by VIAS Project. The change in knowledge was 

analyzed using the average pretest and posttest scores and a paired t-test for 

paired data. 

Also, the analysis compared the frequency of healthcare service utilization—

including physician visits, emergency room visits, and hospitalizations—

between two time periods: the six months preceding the recruitment call and 

the six-month interval from the third visit to the 12-month follow-up call. 

The asthma control status analysis consisted of the frequency of children with 

controlled asthma at the beginning of the first visit and at the end of the third 

visit. Higher scores of the Asthma Control Test (ACT) indicate better asthma 

control. For example, a score of 20 or above generally indicates well-controlled 

asthma, whereas a score below 20 suggests that asthma is not well-controlled 

and may require adjustments to the treatment plan. A paired t-test was 

conducted to evaluate changes in asthma control as measured by the ACT. 

This evaluation also assessed the percentage of families who successfully 

implemented at least 50% of the recommendations accepted as part of the 

action plan to reduce asthma triggers at home, as well as participants’ overall 

satisfaction with the interventions. 
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c. Results:  

The VIAS project reached a total of 20 families with children and adolescents 

affected by asthma.  

Figure 17. Distribution by sex of children and adolescents who participated 
in the VIAS Project, 2023-2024.  

  

The participant group consisted of 45% girls and 55% boys. 

Figure 18. Distribution by age of children and adolescents who participated 
in the VIAS Project, 2023-2024.  
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In terms of age distribution, 80% of the participants were children between the 

ages of 4 and 11 years old, and the other 20% were children between the ages 

of 12 and 17 years old.  

Figure 19. Map of municipalities impacted by the VIAS Project, 2023-2024. 

 
The VIAS project impacted the municipalities of Bayamón, Isabela, Jayuya, Las 

Marías, Manatí, Mayagüez, Morovis, Naguabo, Orocovis, Toa Alta, and Toa Baja.  

Figure 20. Average pretest and posttest results, VIAS Project 2023-2024. 

 



   

 

 35 

In the pretest, caregivers demonstrated an average asthma knowledge score 

of 80.2%. In the posttest, an improvement was observed, with the average score 

increasing to 92.9%. This reflects a 12.7 percentage point improvement in 

knowledge after participating in the project. Results showed a significant 

increase in knowledge from the pretest (M = 15.19, SD = 1.80) to the posttest (M 

= 16.81, SD = 1.17), with an average improvement of 1.8 points. This increase was 

statistically significant (p < 0.0001), indicating that the intervention led to a 

substantial improvement in participants’ knowledge. 

Figure 21. Frequency of children with controlled asthma at the beginning 
and end of the VIAS Project 2023-2024. 

 

Regarding asthma control, ACT data were completed by 16 participants. Within 

this subgroup, the number of children with controlled asthma increased from 

8 at the first visit to 11 by the end of the third visit. Mean ACT scores improved 

from M = 18.31 to M = 20.56, representing a statistically significant rise of 2.25 

points (p = 0.04). This suggests that the intervention contributed to better 

asthma control among participating children. 
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Of the 20 participants who received the VIAS Project intervention, 11 successfully 

completed the 12-month follow-up call. The remaining nine could not be 

reached due to disconnected or changed phone numbers and nonresponse 

despite repeated contact attempts.  

Figure 22. Number of VIAS participants by the frequency of visits to the 
physicians, 2023-2024. 

   

Figure 22 shows the frequency of physician visits in the VIAS participants 

between two periods: the six months preceding the recruitment call and the 

six-month interval from the third visit to the 12-month follow-up call (n=11). 

According to the results, no participants reported visiting a physician more 

than 13 days per month. Following the VIAS Project intervention, the number of 

participants who reported 8 to 13 physician visits decreased from 1 to 0. Those 

who reported 4 to 7 visits during the same period declined from 3 to 1. On the 
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other hand, the number of participants who reported 1 to 3 visits increased from 

6 to 8, and those who reported no visits rose from 1 to 2. 

Figure 23. Frequency of participants who reported hospitalizations before 
and after receiving the VIAS Project, 2023-2024. 

 

A reduction in hospitalizations was observed, with 3 participants hospitalized 

during the six-month period prior to the recruitment call, compared to no 

hospitalizations reported during the six-month period preceding the follow-up 

call conducted twelve months after the third visit. 

Figure 24. Frequency of participants who reported emergency room (ER) 
visits before and after receiving the VIAS Project, 2023-2024. 
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Figure 24 shows the number of participants who reported emergency room 

visits in the VIAS participants between two periods: the six months preceding 

the recruitment call and the six-month period preceding the follow-up call 

conducted twelve months after the third visit (n=11). The number of participants 

who reported ER visits decreased from 7 to 1. 

Asthma triggers and recommendations:  

Figure 25. Percentage of recommendations implemented by participants, 
VIAS Project, 2023-2024. 

 

Figure 25 shows the percentage of recommendations implemented by family. 

The number of recommendations varied by family since asthma triggers found 

at each home were different. Each family accepted the recommendations they 

were willing to implement and those were included in the family’s action plan 

to reduce asthma triggers. Based on the recommendations accepted in the 

action plan, an evaluation was conducted on the third visit to review which of 

those were implemented. The results showed that 100% of the families 

implemented at least 50% of the recommendations provided and one family 
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(represented by letter P) had no recommendations to reduce asthma triggers 

since those were not identified according to the EPA form; however, they 

received support through the educational component. 

Satisfaction Survey: 

Regarding the satisfaction surveys conducted, 100% of the participants 

indicated that they were satisfied with the VIAS project and would recommend 

it to others. 

(A) – Achievement of guidelines-based medical management 

This strategy is supported by facilitating educational activities based on the 

Guidelines for the Diagnosis and Management of Asthma (NAEPP asthma guidelines 

EPR-3, EPR-4 and their updates). The training covers essential topics, including 

asthma pathophysiology, common triggers, and proper medication use. Additionally, 

healthcare providers receive guidance on how to correctly complete the Asthma 

Action Plan, ensuring patients receive a structured treatment plan tailored to their 

needs.  

A. Asthma Management Training for Health Professionals  

These trainings aim to enhance the knowledge and skills of healthcare providers in 

Puerto Rico regarding asthma diagnosis, management, and treatment. During the 

reporting period, PRAMCU delivered two educational interventions. One of them was 

coordinated by a health insurance provider in Puerto Rico, with our team leading the 

educational component. However, since the health insurance provider oversaw the 

logistics and evaluation process, PRAMCU had limited access to the resulting data. In 

contrast, the second training was fully organized by PRAMCU, including the planning 

and implementation of its evaluation, which allowed for complete access to the data 

collected. 
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a. Evaluation Methods 

As part of the evaluation process, pretest and posttest were administered to 

participants to evaluate changes in knowledge. The assessment developed by 

the Puerto Rico Department of Health included 10 questions, whereas the 

training coordinated by the health insurance provider included 5 questions. In 

addition, two separate satisfaction surveys were administered in those 

trainings to evaluate the participants’ perception of all the components of the 

activity. See attachments 12 to 14 for more details about the evaluation 

questions. 

b. Analysis 

A basic descriptive analysis was conducted using simple indicators, such as 

the number of health professionals impacted and whether the workshops were 

delivered virtually or in person. The change in knowledge for the training 

coordinated by the Puerto Rico Department of Health was analyzed using 

average pretest and posttest scores, absolute difference between each 

question of the pretest and posttest results and a Wilcoxon signed-rank test. In 

contrast, for the training organized by the health insurance provider, the 

analysis revealed duplicate responses, but PRAMCU did not have access to the 

data required to identify and remove them. For this reason, the reported results 

were limited to the number of pretest and posttest responses and the 

corresponding average test scores. As the data could not be validated, these 

findings should be interpreted with caution. 

Regarding the satisfaction survey for the training coordinated by Triple S, the 

analysis focused on the proportion of respondents expressing satisfaction with 

the intervention and suggestions for improvement. 
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c.  Results:  

During this period, two educational interventions were delivered to health 

professionals, one virtual and one in person, reaching a total of 236 

participants: 183 through a collaboration with a health insurance company 

(virtual) and 53 via PRAMCU-led training (in-person). 

Training coordinated by the health insurance company: 

During the training coordinated by the health insurance company, 287 pretests 

and 172 posttests were completed. Given that the total number of participants 

was 183, these figures indicate that some individuals completed the pretest 

more than once, while others did not complete the posttest.  

The average test score from the pretest was 4.1 and for the posttest was 4.8. As 

the data could not be validated, these findings should be interpreted with 

caution. 

Table 1: Number of responses from the pretest and posttest and the average 
test scores. 

 Pretest Posttest 
Number of responses 287 172 
Average test score 4.1 4.8 

 

Of the 183 health professionals who participated in this training, 149 completed 

the satisfaction survey, yielding a response rate of approximately 81.4%. The 

feedback received was carefully categorized, suggesting overall satisfaction 

with the intervention. As shown in Table 2, 100 individuals provided feedback; of 

these, 89 expressed some level of satisfaction with the training, while 11 offered 

suggestions for improvement. The remaining 49 participants did not provide 

any input related to the session.  
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Table 2: Categories used to analyze the feedback responses from the health 
insurance company’s satisfaction survey. 

Category Number of 
responses 

Commentaries that express satisfaction with the intervention 89 
Suggestions for improvement 11 
Total 100 

 

PRAMCU-led training: 

The analysis of the absolute differences between pretest and posttest scores 

revealed an increase in knowledge across 7 of the 11 topics covered in the 

training. These gains suggest improved understanding in the areas of: 

Definition of asthma (Topic 2), Severity classification (Topic 3), Spirometry 

(Topic 4), Asthma self-management education (AS-ME) (Topic 5), Physical 

examination (Topic 6), Asthma triggers (Topic 9), and Asthma symptoms 

(Topic 11). 

In contrast, four topics had lower scores in the posttest compared to the 

pretest: Asthma Action Plan (Topic 1), Rescue medication (Topic 7), Asthma 

prevalence in children (Topic 8), and Control medications (Topic 10). These 

findings suggest specific areas where the training content could be clarified or 

reinforced to improve learning outcomes in future sessions. 

See attachment 13 for more information about each question of these tests. 
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Figure 26. Absolute difference between each question of the pretest and 
posttest results for the PRAMCU Asthma Management Training for Health 
Professional, 2023-2024. 

 

When analyzing the overall average scores, there was a modest improvement 

from 13.1 in the pretest to 14.0 in the posttest, suggesting a positive overall 

impact of the training. 

Figure 27. Average score of pretest and posttest results for the PRAMCU 
Asthma Management Training for Health Professional, 2023-2024. 
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A Wilcoxon signed rank test was conducted to assess differences in scores 

before and after the intervention, given that the distribution of differences did 

not meet normality assumptions (Shapiro–Wilk W = 0.9277, p = 0.015). The 

analysis revealed a statistically significant increase in postintervention scores 

compared to preintervention scores (Z = 2.27, p = 0.023). The median difference 

was 0 points (IQR = 0–2), with an average improvement of 0.85 points, 

indicating that several participants demonstrated progress following the 

intervention. These findings suggest that the intervention had a positive and 

statistically significant effect on the measured scores. 

Unfortunately, the satisfaction evaluation data from the in-person training is 

not available, as the survey was administered by an external collaborator and 

the results were lost in the process of interchanging data. To improve access 

to this type of information and ensure evaluations are collected accurately and 

on time in the future, we will be transitioning to a digital evaluation process. 

This approach would allow us to receive and manage results directly.  

B. Asthma Medication: Education and Demonstration (AMED project)  

The AMED Project is an educational initiative aimed at expanding knowledge on the 

proper use of asthma medications to improve asthma management and control. 

PRAMCU provides training sessions for community health workers, nurses, teachers, 

physicians, and health educators to ensure they can effectively educate patients and 

demonstrate the correct use of asthma medication devices. Each training session 

lasts approximately two hours.  

Key components of this project:  

• Education on Asthma Management and Control  
• Demonstration of adequate use of asthma medications  
• Asthma demonstration devices and medications kits  
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• Role play  
• Participation Certificate 

Criteria to participate in AMED Project: 

To be eligible for participation in the AMED project, the participants must meet the 

following criteria:  

• Be a health care professional who cares for people with asthma. 
• Commit to completing a monthly report of the patients oriented using the 

equipment provided.  
o Group orientations 
o Individual orientations 

a. Evaluation Methods 

As part of the evaluation process, a pretest and posttest were administered to 

all the participants, to evaluate the change in knowledge. In addition, a 

satisfaction survey was conducted to measure participants' overall satisfaction 

with the training and their perceptions of its components. The survey included 

both closed- and open-ended questions, allowing participants to share their 

thoughts and experiences. See attachments 15 and 16 for more details. 

Moreover, the reports submitted by the participants were analyzed to calculate 

the number of people with asthma impacted by the trainees. 

b. Analysis  

A basic descriptive analysis was performed, utilizing simple measures such as 

the number of professionals trained, the number of participants these 

professionals reached, and the number of group and individual orientations. 

Along with the descriptive analysis, a paired t-test was conducted to evaluate 

differences in scores before and after the intervention.  
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Regarding the satisfaction survey, the analysis focused on the proportion of 

respondents expressing satisfaction with the intervention. 

c. Results  

From September 2023 to August 2024, a total of 76 professionals were trained 

through the AMED project on the proper use of asthma medications for 

effective asthma management and control. Collectively, these professionals 

reached and educated 775 participants, including 140 students diagnosed with 

asthma. Twenty-four group interventions and 21 individual interventions were 

conducted during this timeframe. 

Figure 28. Average score of pretest and posttest results for the AMED Project, 
2023-2024. 

 

An increase in average score was observed from 6.6 to 9.2. Also, the analysis 

using the paired t-test (n=70) revealed a statistically significant increase in 

postintervention scores compared to preintervention scores (p < 0.0001). The 

mean difference was 2.56 points, indicating that most participants improved 

following the intervention. These findings suggest that the intervention had a 

positive and statistically significant effect on the measured scores. 
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Regarding the satisfaction survey conducted, all participants that answered 

the survey (n=69) were very satisfied with the workshop.  

(L) – Linkages and Coordination of Care across Setting  

The “Linkages and Coordination of Care Across Settings” strategy focuses on 

establishing alliances and referral systems with key partners such as healthcare 

professionals, school nurses, health programs, and other stakeholders. Through these 

collaborations, PRAMCU promotes its services and facilitates referrals to various 

resources, including the VIAS project and the Puerto Rico Quitline for smoking 

cessation.  

As part of this strategy, PRAMCU worked closely with the Puerto Rico Department of 

Education (PRDoE) to implement the Asthma School Registry, which aligns with Law 

56 of 2006 and Regulation 9224. This registry aims to ensure that every student with 

asthma has a complete Asthma Action Plan. Law 56 allows students to self-

administer asthma medications in schools, while Regulation 9224 outlines the 

required documentation that parents must submit for medication administration. By 

ensuring the completion and submission of the Asthma Action Plan, schools play a 

vital role in supporting students' asthma management, while PRAMCU helps track and 

facilitate the necessary documentation for students to self-administer their asthma 

medications in schools.  

Also, PRAMCU established collaboration agreements with partners to strengthen the 

efforts to improve asthma education, data collection, and management strategies 

across Puerto Rico. 

A. Referrals System 

a. Evaluation Methods  

Referrals for the VIAS project were managed through the REDCap platform. The 

PRAMCU developed a standardized form to collect data on patients with 
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uncontrolled asthma. This form was distributed via email and promoted 

through multiple channels, including the PRDoH website, social media 

platforms such as Facebook, and printed materials such as flyers and 

brochures. Referrals coud be submitted in two formats: (1) self-referrals 

completed by families of children with asthma, and (2) referrals submitted by 

healthcare professionals responsible for managing the child’s asthma. 

As part of the evaluation process, PRAMCU utilized the activities log sheet to 

systematically track the number of individuals referred to the Puerto Rico 

Quitline. PRAMCU key staff performed quality control of the data to ensure the 

records include essential details such as date of referral, referring source, and 

participant demographics information. The referral data was analyzed to 

identify trends, such as geographical distribution, target population reach, and 

referral success rates.  

b. Analysis 

A basic descriptive analysis was performed, using simple measures such as 

number of referrals received for the VIAS project, those who were eligible to 

participate, families contacted, completed interventions, recruitment calls 

made by visitors. Also, the number of referrals made to support families in need 

of home remediation services was calculated and the number of referrals 

provided for Puerto Rico Quitline for smoking cessation, and how many of these 

participants accessed the services. 

c. Results 

PRAMCU received a total of 115 referrals for the VIAS Project. Of these, 104 were 

eligible to participate. After removing six duplicate entries, 98 unique referrals 
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remained. From this group, 28 individuals were contacted, and 17 successfully 

completed the intervention. 

In total, visitors made 51 calls: 19 were unsuccessful, 9 were scheduled for a later 

time, and 23 were completed. Among the completed calls, 2 participants were 

found to be ineligible, 4 declined participation, and 17 met the eligibility criteria. 

Three of the 20 families impacted corresponded to referrals originally received 

in the previous year. 

Some collaborators that made referrals to the VIAS project 2023-2025 were: 

• PR Children's Hospital 

• PR Department of Education  

• Health promoters from the PR Public Health Trust  

• Some pneumologists and pediatricians 

During the reporting period, a total of 8 referrals were successfully made to the 

Puerto Rico Quitline “Déjalo Ya!” under the PRDoH Tobacco Control Program, 

providing participants with access to valuable support and tools to quit 

smoking. Of the eight participants referred, two enrolled in the Puerto Rico 

Quitline services, while the remaining six are on a waiting list to complete their 

enrollment.  

In addition, nine referrals were made to the Oficina de Ayuda al Ciudadano 

across various municipalities to support families in need of home remediation 

services. These referrals were provided, and the responsibility for follow‑up 

rested with the families. 

B. Asthma School Registry 

The Asthma School Registry is a system designed to collect information on 

children with asthma across Puerto Rico. Through collaboration with both 
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public and private schools, this system seeks to ensure that all children with 

asthma have an Asthma Action Plan as part of their treatment, and that this 

document is properly provided to their schools. 

a. Evaluation Methods 

The Asthma School Registry is managed through the REDCap platform. PRAMCU 

developed a standardized form to collect data about students with asthma in 

public and private schools. This form is distributed via email to the school 

nurses or the designated staff and requires information about the school, 

number of children with asthma and their asthma action plan. Once the period 

to complete the Asthma School Registry finishes, PRAMCU sends an evaluation 

form to every school that completed the registry to collect their feedback about 

the platform and the general process. See attachment 17 for more details about 

the Asthma School Registry Evaluation form. 

b. Analysis 

The analysis of the Asthma School Registry was focused on the number of 

children with asthma reported by school staff, the number of students with an 

asthma action plan on file at the school, and the barriers identified in 

completing the required documentation process. Additional topics are 

addressed in the annual report of the Asthma School Registry. 

c. Results 

A total of 891 schools entered information to the Asthma School Registry and 

597 completed the evaluation form. This means that 67% of these schools 

completed the survey.  
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Figure 29. Number of students with asthma vs number of asthma action 
plans delivered to schools. 

 
As shown in Figure 29, a total of 4,754 action plans were submitted, out of 27,977 

students reported to have asthma. 

Figure 30. Percentage of participants who identified barriers for parents in 
obtaining the asthma action plan. 
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The main barriers reported by school staff regarding parents’ ability to obtain 

the Asthma Action Plan include the following: 

• 50%-The child no longer had asthma, and the parent refused to submit 

the documents. 

• 45%-The child’s asthma was under control, and the parent or caregiver 

refused to submit the documents. 

• 38%-The physician request payment to complete the Asthma Action 

Plan. 

• 37%-The appointment to complete the Asthma Action Plan was 

scheduled beyond the document submission deadline. 

• 26%-No barriers were identified. 

• 22%-There was no knowledge that the Asthma Action Plan needed to be 

completed or submitted.  

• 18%-The physician referred the patient to a specialist to have the Asthma 

Action Plan completed by that professional.  

• 17%-The physician refused to complete the action plan. 

• 14%-Others 
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Figure 31. Percentage of participants who identified barriers affecting 
schools in collecting students’ asthma action plans . 

 
Furthermore, the main barriers reported by the school in submitting the Asthma 

Action Plan include the following: 

• 66%-The parents did not return the documents previously provided by 

school staff.  

• 20%-The school does not have a color printer for the Asthma Action Plan.  

• 29%-No barriers were identified.  

• 5%-Others  

• 2%-Did not have the required documentation for distribution to parents 

or caregivers.  

• 1%-There was no knowledge that the Asthma School Registry had to be 

completed 

C. Collaborations 

Some organizations that collaborated with PRAMCU from September 2023 to 

August 2024 were the following: 
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1. Columbia University, New York 

2. Puerto Rico Health Insurance Administration 

3. Coalition for a Tobacco-Free Puerto Rico 

4. Alliance for Chronic Disease Control (ACEC, Spanish acronym) 

5. Puerto Rico Association of Primary Health Care Providers (ASPPR, Spanish 

acronym) 

6. PR Department of Education 

7. Association of Private Education in Puerto Rico 

8. PR Public Health Trust 

9. University of Puerto Rico – Medical Science Campus 

10. PR Insurance Commissioner Office (OCS, Spanish acronym) 

11. PR Behavioral Risk Factor Surveillance System 

12. American Lung Association 

13. Universidad Central del Caribe (UCC) 

14. PR Demographic Registry 

15. Puerto Rico Coalition for Asthma & Other Chronic Respiratory Conditions 

16. Centers for Disease Control and Prevention 

(E) – Environmental policies or best practices to reduce asthma triggers from indoor, 
outdoor, and occupational sources  

This strategy is applied through multiple approaches to help families and 

communities reduce asthma triggers both in the home and school environments, as 

well as in public spaces.  

A. Reduction of asthma triggers through the VIAS Project 

Through the VIAS project, PRAMCU helps families identify asthma triggers in the home 

and provides resources to mitigate exposure to them. During home visits, PRAMCU 

staff works with participants to assess their home environment for common asthma 
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triggers, such as dust, pests, and allergens. Based on these assessments, a plan is 

developed to minimize exposure, and resources are provided to families.  

a. Evaluation Methods 

As part of the evaluation process, a standardized form was completed during 

the first and third home visits. During the initial visit, the visitor identified asthma 

triggers present in the home environment and provided specific 

recommendations to reduce or eliminate them. Together, the visitor and the 

caregiver developed a personalized action plan, in which the caregiver 

committed to implement selected recommendations. A copy of the plan was 

provided to the caregiver, and the information was also documented in the 

program records for follow-up and analysis.  

b. Analysis 

This section presents an analysis of the percentage of homes in which each 

evaluated asthma trigger was observed and the number of families willing to 

take action to reduce them. For specific recommendations aimed at reducing 

these triggers, please refer to Section (H) – Home Visits for Trigger Reduction 

and Asthma Self-Management Education. 

c. Results:  

Although 20 participants completed the project, the results shown in Figure 32 

reflect data from all 23 families who initially enrolled. In contrast, Figure 33 

presents the results for the 20 families who completed all visits. 

 

 

 

 



   

 

 56 

Figure 32. Percentage of homes where each evaluated asthma trigger was 
observed. 

 

The most common asthma triggers in the homes of VIAS participants were 

scented cleaning products and dust (96%), followed by cockroaches (65%), 

mold (52%), and furry pets (52%). 
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Figure 33. Numbers of recommendations selected by families to reduce the 
asthma trigger identified in the home vs. number of those who 
implemented the recommendations. 

 

Figure 33 highlights in navy blue the top ten recommendations most frequently 

selected by families to reduce asthma triggers in the home. The most 

commonly chosen actions addressed issues related to dust mites, strong 

odors, cleaning products, cockroaches, and humidity. Out of a list of 50 

available recommendations, families were most willing to: wash bedding 

regularly; use hypoallergenic covers for pillows and mattresses; keep children 

away from strong odors; avoid mixing cleaning products in the bathroom; 
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remove or vacuum fabric curtains weekly; keep stuffed toys out of the child’s 

room; clean with natural products like baking soda and vinegar; avoid candles, 

incense, and air freshener sprays indoors; use bait traps or other methods to 

control cockroaches monthly; and use an air conditioner or dehumidifier to 

maintain low indoor humidity. 

On the other hand, Figure 33 displays in sky blue the number of families who 

implemented the selected recommendations. The most frequently 

implemented action was washing bedding regularly, while the least 

implemented was using an air conditioner or dehumidifier to maintain low 

indoor humidity. 

B. Asthma Control in Schools Online Course 

The Asthma Control in Schools online course was designed for key school personnel, 

including teachers, principals, school nurses, counselors, and others, in compliance 

with Regulation 9224, which supports Law 56 of 2006.  

Coordination of the course typically began when schools contacted the Puerto Rico 

Asthma Management and Control Unit (PRAMCU) via email or phone. Once 

communication was established, the program worked with the school to schedule the 

course, which was delivered virtually through the CANVAS platform. The course had a 

duration of approximately 1.5 hours and remained accessible for a 48-hour period. It 

was available free of charge to all educational institutions across Puerto Rico. 

The following topics are addressed: 

1. Definition of Asthma, Symptoms, and Treatment  
2. Demonstration of Adequate use of Asthma Medications   
3. Asthma statistics in Puerto Rico  
4. Law 56 of 2006, Regulation 9224, and Administrative Order 473 
5. Services provided by PRAMCU  

https://www.salud.pr.gov/menuInst/download/118
https://bvirtualogp.pr.gov/ogp/Bvirtual/leyesreferencia/PDF/Educaci%C3%B3n%20(K-12)/56-2006.pdf
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Finally, participants receive a certificate valid for 3 years upon meeting the following 

criteria: 

1. Complete the Contact Information for the Certification. 
2. Complete the Pretest. 
3. Complete the 6 information modules about asthma control in schools.  
4. Complete the Posttest with a minimum score of 7.  
5. Complete the Satisfaction Survey.  
6. Meet the required time of the course, which consists of 1 hour and 30 

minutes.  The platform allows the course to be completed consecutively or 
in time intervals for 48 hours.  

a. Evaluation Methods 

As part of the evaluation process, pretest and posttest were administered to 

school staff participants to assess changes in knowledge. In addition, a 

satisfaction survey was conducted to measure participants' perception of the 

course. The survey included both closed- and open-ended questions, allowing 

participants to share their thoughts and experiences. For more details about 

the 'Asthma Control in Schools' online course tests and satisfaction survey, see 

Attachments 19 and 20. 

b. Analysis 

A basic descriptive analysis was conducted using simple measures such as 

the number of participants, the number of schools impacted, the number of 

municipalities involved, and the percentage of participants who passed the 

course. Participant satisfaction was assessed by calculating response 

frequencies and percentages. To evaluate changes in knowledge, average 

scores from pretests and posttests were compared. A paired-sample t-test 

was performed to determine whether the observed differences in scores were 

statistically significant.  
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c. Results  

The online course 'Asthma Control in Schools' impacted 2,654 school 

personnel—including teachers, principals, school nurses, and counselors—

across 129 academic institutions throughout Puerto Rico. When compared to 

the previous period 2022 to 2023, participation increased from 1,767 to 2,654. 

Figure 34. Map of municipalities impacted by the “Asthma Control in School” 
 online course. 

 

The online course 'Asthma Control in Schools' reached 58 municipalities across 

all of Puerto Rico’s health regions. 

Figure 35. Percentage of participants who passed the course. 

 

98%

2%

Passed Failedn=2,184
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A total of 2,184 professionals successfully completed the course requirements, 
including both the pre-test and post-test assessments. Of these participants, 
98% passed the course. 

Figure 36. Average pretest and posttest results, 'Asthma Control in Schools' 
online course, 2023-2024. 

 

An increase in knowledge was observed, with the mean score improving from 

6.5 on the pretest to 9.3 on the posttest, representing an approximately 43.1% 

relative improvement compared to the pretest score. The analysis using the 

paired t-test (n = 2,184) revealed a statistically significant increase in post-

intervention scores compared to pre-intervention scores (p < 0.0001). The 

mean difference was 2.82 points (SD = 2.03), indicating that most participants 

improved following the intervention. These findings suggest that the 

intervention had a positive and statistically significant effect on the measured 

knowledge scores. 
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Figure 37. Percentage of Participants Reporting General Satisfaction with 
the 'Asthma Control in Schools' Online Course, 2023-2024. 

 

Out of the 2,654 school personnel who enrolled in the Asthma Control in 

Schools online course, 2,275 completed the post-course satisfaction survey, 

resulting in a strong response rate of approximately 85.7%. Among respondents, 

72.5% reported being very satisfied with the course, while 26.3% indicated they 

were satisfied. Only 1.2% of participants expressed dissatisfaction, with 

responses categorized as either unsatisfied or very unsatisfied. 

Figure 38. Percentage of participants willing to recommend the course to 
others, 2023-2024. 
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A total of 2,242 participants (99% of survey respondents) indicated they would 

recommend the course to others. 

Discussion 

The evaluation findings for the reporting period from September 2023 to August 2024 

demonstrate substantial progress in improving asthma awareness, knowledge, and 

control among diverse populations in Puerto Rico. Through PRAMCU’s comprehensive, 

multi-tiered strategies (including school-based education, virtual training, 

community outreach, caregiver engagement, and home-based interventions) the 

program has yielded promising outcomes in both reach and impact. This progress is 

supported by clear evidence of program effectiveness, measured through the 

implementation of EXHALE strategies, achievement of objectives, performance 

indicators, documented outcomes, and observable changes in knowledge and 

behavior. 

Furthermore, program impact was assessed following the intervention through 

follow-up visits, which revealed that beyond improvements in asthma knowledge and 

control, participants demonstrated sustained behavioral changes over time, such as 

continued asthma management and consistent implementation of recommended 

practices. 

Participants demonstrated measurable gains in asthma related knowledge, and 

satisfaction rates were consistently high. A comparative analysis of pre and posttest 

results revealed statistically significant improvements, particularly in interventions 

facilitated by the Puerto Rico Department of Health, where learning outcomes were 

assessed using paired t-tests and Wilcoxon signed-rank tests. Additionally, 

satisfaction survey data reflected strong approval from participants such as parents 
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and caregivers, children, and healthcare providers, affirming the relevance, quality, 

and practical value of the components delivered throughout the program.  

The OAS Project served as a key pillar of asthma education for children, with 53.6% of 

participants identifying as female and 57.1% being 10 years of age. Impacting the 

municipalities of Barceloneta, Corozal, and Fajardo, the program reached 28 children 

between 8 and 11 years old who learned to recognize symptoms, identify triggers, and 

manage their condition more effectively. Knowledge improved from an average of 

66.9% in the pretest to 92.6% in the posttest, a gain of 25.7 percentage points (p 

<0.0001). A comparison of ACT results between the first and final sessions revealed an 

increase in the number of children with controlled asthma, from 12 to 14. However, 

statistical analysis indicated that this difference was not significant, even though it 

may hold clinical relevance. All 15 participants who completed the satisfaction survey 

rated the intervention as “good,” reflecting that the sessions were not only informative 

but also well received. These outcomes suggest that school-based education can 

strengthen health awareness among children managing asthma. 

The Asthma Self-Management Workshops for Children and Adolescents 

reached 2,258 participants between the ages of 5 and 17, with 53.4% identifying as 

boys. Of those who reported it, 67.7% had an asthma diagnosis, and the age 

distribution showed that 29.9% were 5 to 9 years old, 53.5% were 10 to 14 years old, and 

16.6% were 15 years or older. The workshops impacted 41 municipalities across Puerto 

Rico’s six health regions, providing education on symptoms, medication use, and 

trigger control. Knowledge improved significantly (p< 0.0001) from 57.6% to 81.6% 

among kindergarten to third grade participants, and from 70.9% to 83.3% among 

fourth to twelfth grade participants. Asthma control tests revealed that 42.8% of 

children aged 4 to 11 and 31% of adolescents aged 12 to 18 had uncontrolled asthma 
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at the time of the intervention. Finally, 2,066 participants completed the satisfaction 

survey, with 89% rating the workshops as “good,” underscoring the positive reception 

of the program. 

The Asthma Self-Management Workshops for Adults reached 134 participants 

ages 18 and older through seven sessions conducted in the municipalities of Manatí, 

Moca, Ponce, and San Sebastián. These workshops provided education on asthma 

symptoms, treatment, medication use, and trigger control, while also addressing local 

asthma statistics and relevant health regulations such as Law 56 of 2006, Regulation 

9224, and Administrative Order 473. The evaluation relied on descriptive methods, 

highlighting the geographic reach and participation levels across the four 

municipalities. By engaging adults in practical strategies for recognizing symptoms 

and managing their condition, the workshops contributed to strengthening 

community awareness and promoting better asthma control practices. 

The Asthma Management Workshops for Parents and Caregivers reached 41 

participants across fourteen municipalities, providing education on symptoms, 

treatment, medication use, trigger control, and the importance of the Asthma Action 

Plan. The statistically significant improvement in knowledge (p<0.0001), provides 

evidence to say that the intervention effectively enhanced participants’ 

understanding of asthma management. With 30 individuals showing higher scores 

and none experiencing a decline, the workshops strengthened caregivers’ ability to 

recognize symptoms and respond appropriately. Satisfaction levels were also high, 

with all respondents reporting positive experiences. These outcomes highlight the 

value of engaging parents and caregivers in asthma education, reinforcing their 

critical role in supporting children’s health both at home and in school environments. 
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PRAMCU's tobacco-related efforts supported the strategy “Extinguishing 

Smoking and Secondhand Smoke” by raising awareness of the harmful effects of 

tobacco exposure as an asthma trigger and promoting practical steps to reduce risk. 

Integrated into projects such as OAS and VIAS, and implemented in collaboration with 

the Tobacco Control Unit, these efforts included educational materials, referrals to the 

Puerto Rico Quitline “¡Déjalo Ya!” (1-877-DEJALO), and brief cessation interventions. 

During the reporting period, eight adults were referred to the Quitline, with two 

enrolling in services. Although participation was voluntary, the consistent promotion 

of cessation resources highlights PRAMCU’s role in reducing tobacco exposure and 

fostering healthier environments for individuals with asthma. 

Home-based interventions through VIAS reached 20 families across 11 

municipalities, providing tailored education to reduce asthma triggers and 

strengthen self-management skills. Of the participants, 55% were boys, 80% were 

between 4 and 11 years of age, and 20% were adolescents between 12 and 17 years. 

Caregivers demonstrated a statistically significant gain in knowledge, with scores 

increasing from 80.2% to 92.9% (p < 0.0001). Asthma control improved across age 

groups: among children ages 4–11, ACT scores showed better control by the end of 

the intervention, while adolescents ages 12–17 also demonstrated progress, though 

fewer in number. It is important to note that although 20 participants were enrolled, 

ACT data were complete for 16 children; within this subgroup, the number of children 

with controlled asthma increased from 8 to 11 by the third visit, with mean ACT scores 

rising from 18.3 to 20.6, a statistically significant improvement (p = 0.04).  

Among the families who completed the 12‑month follow-up, reductions were 

observed in physician visits, hospitalizations, and emergency room use, with ER visits 

declining from 7 to 1 and hospitalizations eliminated entirely. All families implemented 
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at least half of the recommended strategies to reduce asthma triggers at home, 

reinforcing the practical impact of the program. Satisfaction was uniformly high, with 

100% of participants reporting positive experiences and willingness to recommend the 

initiative. These findings highlight the effectiveness of home visits in improving 

asthma knowledge, reducing healthcare utilization, and fostering healthier living 

environments for children and adolescents with asthma. 

The achievement of guidelines-based medical management through Asthma 

Management Workshops for Health Professionals evidenced both reach and impact. 

A total of 236 health professionals participated across two interventions (one virtual 

and one in person) while an additional 76 professionals received specialized training 

in medication education and demonstration, reflecting strong engagement from the 

healthcare sector. The collaboration with a health insurance company reached 183 

professionals, though limitations in data validation reduced the possibility of 

conducting a complete analysis of the reported outcomes. Average scores increased 

modestly from 4.1 to 4.8, and satisfaction was high, with 81.4% of participants 

completing the survey and the majority expressing positive feedback. In contrast, the 

PRAMCU-led workshop provided a more robust analysis. Knowledge improvements 

were observed in 7 of the 11 topics assessed, particularly in areas such as asthma 

definition, severity classification, spirometry, and self-management education. 

Although four topics showed declines in posttest scores, these results highlight areas 

where future training content can be strengthened. Overall average scores improved 

from 13.13 to 13.97, and the Wilcoxon signed-rank test confirmed a statistically 

significant increase (p=0.023), The median difference was 0 points (IQR=0–2), with 

an average improvement of 0.85 points, indicating that several participants 

demonstrated progress following the intervention. These findings suggest that the 

training had a measurable effect on participants’ knowledge, reinforcing the value of 
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structured, guideline-based education. The absence of satisfaction data from the in-

person training underscores the importance of transitioning to digital evaluation 

methods to ensure complete and reliable feedback in future sessions. Collectively, 

these outcomes highlight the potential of guideline-driven educational interventions 

to enhance provider competence and strengthen asthma management practices 

across Puerto Rico. 

The AMED Project results evidenced effectiveness in expanding knowledge on 

the proper use of asthma medications among health professionals in Puerto Rico. A 

total of 76 professionals were trained, who collectively reached 775 individuals, 

including 140 students diagnosed with asthma, through both group and individual 

orientations. Knowledge gains were substantial, with average scores increasing from 

6.6 to 9.2, representing a mean difference of 2.56 points, a change confirmed as 

statistically significant (p < 0.0001). These results indicate that the intervention had a 

measurable and positive impact on participants’ understanding of asthma 

medication use. Beyond knowledge acquisition, the program’s reach into schools and 

communities underscores its potential to strengthen asthma management practices 

at multiple levels. Satisfaction with the training was uniformly high, with all 69 

respondents reporting being very satisfied, reflecting the acceptability and perceived 

value of the initiative. Collectively, these findings highlight the AMED Project as a 

practical and effective strategy for equipping health professionals with the skills 

necessary to educate patients, demonstrate correct medication use, and ultimately 

contribute to improved asthma control in Puerto Rico. 

The Linkages and Coordination of Care Across Settings strategy demonstrated 

the importance of building alliances to strengthen asthma management across 

Puerto Rico. Through collaborations with hospitals, schools, health promoters, and 
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physicians, PRAMCU received 115 referrals for the VIAS Project, of which 98 were unique 

and eligible. From this group, 28 individuals were contacted, 23 families initially 

enrolled, and 17 referred during this period successfully completed the intervention, 

with an additional 3 referrals from previous years also completing it. This progression 

occurred due to several operational factors, including the limited availability of home 

visitors, who also support other projects, the intention to cover municipalities across 

all health regions, and the team’s capacity at the time, which allowed for 

approximately two families per month. Each case required a substantial time 

investment involving three home visits, multiple coordination and confirmation calls, 

and three follow-up calls per family, all of which shaped the pace and distribution of 

completed interventions. Despite these operational limitations, PRAMCU remains 

firmly committed to providing families with the education and support they need to 

better manage asthma and improve their quality of life. 

Additional linkages expanded the reach of PRAMCU’s work: eight referrals were 

made to the Puerto Rico Quitline “Déjalo Ya!”, with two participants enrolling and six 

pending enrollments, while nine referrals were directed to the Oficina de Ayuda al 

Ciudadano for home remediation services. These efforts highlight the program’s 

ability to connect families not only to asthma-specific interventions but also to 

complementary resources that address environmental and behavioral risk factors. 

The Asthma School Registry, implemented in collaboration with the Puerto Rico 

Department of Education, further reinforced coordination of care by ensuring that 

students with asthma have a complete Asthma Action Plan in compliance with Law 

56 and Regulation 9224. This initiative positioned schools as critical partners in 

asthma management, enabling students to self-administer medications safely while 

promoting accountability in documentation. Although barriers to completing the 
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registry were identified, the process provided valuable insights into the challenges 

schools face in collecting and submitting required forms. As part of this effort, a total 

of 27,977 children were identified as having asthma across participating schools, of 

whom 4,754 had a completed Asthma Action Plan on file, representing 17% of students 

with asthma. These findings highlight both the progress achieved and the continued 

need to strengthen school-based documentation and compliance to ensure that all 

students with asthma have an updated and accessible action plan. 

The Asthma Control in Schools Online Course demonstrated significant reach 

and impact in strengthening asthma management within the educational sector. 

During the reporting period, 2,654 school personnel (including teachers, principals, 

school nurses, and counselors) completed the training, representing a substantial 

increase compared to the previous year (491 participants in 2022–2023). Of these, 

2,142 (98%) professionals successfully passed the course and received certification 

valid for three years, ensuring compliance with Law 56 of 2006 and Regulation 9224. 

A total of 129 schools across Puerto Rico were impacted, highlighting the program’s 

broad geographic coverage. The virtual format delivered through the CANVAS 

platform facilitated accessibility, allowing participants to complete the course flexibly 

within a 48-hour window. Knowledge assessment using pre- and posttests 

demonstrated a statistically significant improvement in participants’ understanding 

of asthma-related concepts. Average scores increased from 6.5 to 9.3, yielding a 

mean difference of 2.8 points. This change was confirmed through a paired t-test with 

2,184 participants, which showed the improvement to be statistically significant (p < 

0.0001). These findings indicate that the course effectively strengthened participants’ 

knowledge of asthma symptoms, treatment options, and school-based 

management practices. Satisfaction survey results further reflected positive 

perceptions of the training, reinforcing its acceptability and relevance for school staff. 
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Collectively, these outcomes underscore the effectiveness of the online course in 

equipping school personnel with the knowledge and tools necessary to support 

students with asthma, promote adherence to legal requirements, and foster safer 

school environments across Puerto Rico. 

Linkages and coordination of care are essential for expanding the reach of 

asthma programs, improving access to services, and ensuring continuity of care 

across healthcare, educational, and community settings. By strengthening referral 

pathways and institutional collaborations, PRAMCU has laid the foundation for a more 

integrated system of asthma management in Puerto Rico. 

Conclusion 

Overall, the evaluation highlights the broad scope and tangible success of PRAMCU’s 

initiatives. The combination of increased participation, knowledge gains, improved 

asthma control, reduced healthcare utilization, and high satisfaction underscores the 

effectiveness of the program’s holistic and collaborative approach to asthma control 

in Puerto Rico. 
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1. ASTHMA SELF-MANAGEMENT WORKSHOPS FOR CHILDREN AND ADOLESCENTS: 
PRE-TEST FOR GRADES K-3RD 
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2. ASTHMA SELF-MANAGEMENT WORKSHOPS FOR CHILDREN AND ADOLESCENTS: 
POST-TEST FOR GRADES K-3RD 
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3. OAS AND ASTHMA SELF-MANAGEMENT WORKSHOPS FOR CHILDREN AND 
ADOLESCENTS: PRE-TEST FOR GRADES 4TH OR HIGHER 
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4. OAS AND ASTHMA SELF-MANAGEMENT WORKSHOPS FOR CHILDREN AND 
ADOLESCENTS: POST-TEST FOR GRADES 4TH OR HIGHER 
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5. CHILDHOOD ASTHMA CONTROL TEST FOR CHILDREN 4 TO 11 YEARS 
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6. ASTHMA CONTROL TEST FOR PEOPLE AGED 12 YEARS AND OLDER 
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7. OAS AND ASTHMA SELF-MANAGEMENT WORKSHOPS FOR CHILDREN AND 
ADOLESCENTS: SATISFACTION SURVEY 
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8. ASTHMA SELF-MANAGEMENT WORKSHOPS FOR CAREGIVERS: PRE-TEST AND 
POST-TEST 
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9. ASTHMA SELF-MANAGEMENT WORKSHOPS FOR CAREGIVERS: SATISFACTION 
SURVEY 
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10. VIAS: PRE- AND POST TEST FOR CAREVIGERS 
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11. VIAS: SATISFACTION SURVEY 
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12. ASTHMA MANAGEMENT WORKSHOPS FOR HEALTH PROFESSIONALS BY TRIPLE S: 
PRE- AND POST-TEST (DIGITAL) 
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13. PRAMCU’S ASTHMA MANAGEMENT WORKSHOPS FOR HEALTH PROFESSIONALS: 
PRE- AND POST-TEST (DIGITAL) 
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14. ASTHMA MANAGEMENT WORKSHOPS FOR HEALTH PROFESSIONALS BY TRIPLE S: 
SATISFACTION SURVEY (DIGITAL) 
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15. AMED: PRE- AND POST-TEST 
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16. AMED: SATISFACTION SURVEY 
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17. Asthma School Registry: Evaluation Form 
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18. VIAS: TRIGGERS RECOMMENDATION CHECKLIST 
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19. ASTHMA CONTROL IN SCHOOLS' ONLINE COURSE: PRE AND POST TEST  
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20. ASTHMA CONTROL IN SCHOOLS' ONLINE COURSE: SATISFACTION SURVEY  

  



   

 

 110 

List of Acronyms 

ACEC Alliance for Chronic Disease Control 

ACT  Asthma Control Test 

ALA  American Lung Association 

AS-ME Asthma Self-Management Education 

ASPPR Puerto Rico Association of Primary Health Care Providers 

AMED  Asthma Medication: Education and Demonstration Project 

CDC  Centers for Disease Control and Prevention 

EPR 3  
Guidelines for the Diagnosis and Treatment of Asthma Expert Panel 
Report 3 

EPA Environmental Protection Agency 

ER Emergency Room 

NHLBI  National Heart, Lung, and Blood Institute 

NAEPP National Asthma Education and Prevention Program 

OCS Insurance Commissioner Office 

OAS  Open Airways for Schools 

PR  Puerto Rico 

PRQ Puerto Rico Quitline 

PRAMCU  Puerto Rico Asthma Management and Control Unit 

PRASS Puerto Rico Asthma Surveillance System 

PRDoE Puerto Rico Department of Education 

PRDoH Puerto Rico Department of Health 

PRTCU Puerto Rico Tobacco Control Unit  

UCC Universidad Central del Caribe 
VIAS  Asthma Interactive Home Visits  
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