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Abstract

Background—Asthma morbidity is high among low-income children living in rural U.S. 

regions, yet few interventions have been designed to reduce asthma burden among rural 

populations.

Objective—Examine the impact of a school-based asthma education program delivered via 

telemedicine among children living in an impoverished, rural region.

Methods—We conducted a cluster randomized trial with rural children, ages 7–14 years, 

comparing a school-based telemedicine asthma education intervention to usual care. The 

intervention provided comprehensive asthma education via telemedicine to participants and 

provided evidence-based treatment recommendations to primary care providers.
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Results—Of the 393 enrolled children, median age was 9.6 years, 81% were African-American 

and 47% lived in households with <$14,999 annual income. At enrollment, 88% of children 

reported uncontrolled asthma symptoms. At the end of the intervention, there were no statistically 

significant differences in reported symptom free days (primary outcome) for either the intervention 

or usual care group. Participants in the intervention group reported significantly higher utilization 

of peak flow meters to monitor asthma and reported taking their asthma medications as prescribed 

more frequently when compared to the usual care group. There were no changes in other outcome 

measures including quality of life, self-efficacy, asthma knowledge, or lung function between 

groups.

Conclusion—Although there was some evidence of behavior change among intervention 

participants, these changes were inadequate to overcome the significant morbidity experienced by 

this highly symptomatic rural, impoverished population. Future interventions should be designed 

with a multifaceted approach that considers caregiver engagement, distance barriers and 

inadequate access to asthma providers in rural regions.
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INTRODUCTION

Asthma, a major public health concern, is the leading chronic illness of childhood and a 

major cause of childhood morbidity.1–3 Although asthma is a significant cause of childhood 

disability in all regions of the US, large-scale interventions to reduce asthma burden have 

largely focused on children living in urban settings. Previous reports by our team and others 
4–7 suggest that asthma prevalence is similar between rural and urban populations with many 

studies revealing significant morbidity among rural children. Despite these findings, 

comprehensive asthma initiatives addressing asthma morbidity in rural pediatric populations 

are lacking. Nationwide, data have consistently shown that children from minority and low-

income families are at increased risk for poor asthma outcomes2 and are also less likely to 

receive adequate medical therapy for asthma.8, 9 These disparate findings are even more 

compelling when one considers high-risk populations living in rural regions have significant 

travel/transportation needs that present additional barriers to care. We and others have shown 

that low-income and minority children in Arkansas have high prevalence of asthma and 

increased asthma morbidity.7, 10–12 These data, consistent with national trends in asthma 

disparities, underscore the need for innovative programs targeting high-risk rural 

populations, particularly those living in medically underserved communities.

Telemedicine is defined as the use of medical information exchanged from one site to 

another via electronic communications to improve a patient’s clinical health status. 

Telemedicine has the potential to improve health care access in rural and medically 

underserved regions and offers opportunities for advancing the care of pediatric asthma 

patients through clinical services, remote monitoring, and medical education.13–15 

Technology-based healthcare solutions such as telemedicine are particularly appealing in 

regions such as the Arkansas Delta, one of the most medically underserved, impoverished 

US regions with significant disparities in health outcomes.16–18 Because our prior work 
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revealed significant morbidity among school aged children in the region, we implemented a 

school-based telemedicine asthma education program with the aim of improving asthma 

symptoms, caregiver knowledge, parental and child self-efficacy, and other health outcomes.

METHODS

Study population

The study population included children with current asthma who were enrolled in public 

schools in Arkansas’ Delta region. Participating school districts had ≥51% minority 

enrollment and/or ≥51% of students were eligible for free/reduced lunch. Inclusion criteria 

were: 1) age 7–14 years, 2) current asthma per national guidelines,19 and 3) use of 

prescribed medications for asthma symptoms (rescue or controller) in the 6 months prior to 

enrollment. Exclusion criteria were: 1) significant respiratory disease other than asthma, 2) 

co-morbid conditions precluding participation in an education-based intervention, 3) 

inability to speak/understand English, 4) no telephone access (needed for follow-up 

surveys), and 5) exercise-induced asthma only. The study was approved by the University of 

Arkansas for Medical Sciences Institutional Review Board, and all participants gave written 

informed consent/assent.

Study procedures

We conducted a cluster randomized trial with 393 children and their caregivers. Prior to the 

enrollment period, 19 school districts in the Delta region of Arkansas were randomized to an 

intervention arm or usual care (UC) arm. Since rural individuals frequently travel to 

neighboring towns/counties to seek medical care, we employed randomization rules to 

districts located within a 50 mile radius of each other. These measures were employed to 

decrease the risk of experimental contamination by shared rural primary care providers 

(PCPs).

Enrolled children, parents/caregivers, and school nurses were assigned by randomized 

cluster (school district) to receive the intervention or UC. All components of the intervention 

were completed during one school year. The school-based telemedicine intervention 

included: 1) comprehensive asthma education via telemedicine for the child, his/her parent/

caregiver(s) and school nurse, 2) prospective monitoring over a 6-month period for asthma 

symptoms and lung function, and 3) dissemination of asthma management prompts to the 

PCP. Children in the UC arm received medical care from their PCP as usual. UC participants 

completed follow-up surveys at the same intervals as the intervention group.

Asthma Education via Telemedicine

Each student participated in five 30–45 minute age-appropriate asthma education sessions 

via telemedicine (live interactive video). Each session was led remotely by a board certified 

allergist, respiratory therapist, or trained asthma educator at Arkansas Children’s Hospital in 

Little Rock, Arkansas. Sessions were conducted weekly or bi-weekly over a 5–9 week 

period depending on school needs/preferences. To ensure accuracy and consistency in 

delivery of the intervention, education was delivered by trained personnel utilizing a 

standardized script and structured format. Education included lung anatomy, common 

Perry et al. Page 3

Ann Allergy Asthma Immunol. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



asthma symptoms, proper use of rescue and controller asthma medications, how to follow a 

personalized asthma action plan (AAP), asthma triggers, and proper use of asthma 

medication devices including inhalers, peak flow meters and spacer devices.

Telemedicine sessions were also conducted for intervention parents/caregivers and school 

nurses. Each 60–90 minute session was conducted at the school (local community center on 

weekend/nights). Caregivers participated in 2 sessions and school nurses participated in 1 

session. Topics were the same as those conducted for students and included an interactive 

question/answer session. To accommodate working caregivers, sessions were offered 

weekdays, weekends, late evening and early morning. After ≥3 missed appointments, 

caregivers were asked to complete educational sessions via telephone with educational 

materials mailed to the caregiver prior to the session. In an effort to minimize transportation 

burden due to study participation, caregivers were provided transportation vouchers via a 

local medical transportation service to attend telemedicine sessions if needed. Further, to 

minimize barriers related to lack of phone service, we also provided caregivers with mobile 

minutes through their mobile service provider to complete interviews (both groups) and/or 

telephone education sessions (intervention group) if needed.

Prospective TeleMonitoring

Each intervention participant was assessed via remote telemonitoring at the school site. 

Telemonitoring sessions were completed prior to the first child education session and at 3 

months. During the session, intervention participants described symptoms for the preceding 

2 weeks and completed the PedsQL 3.0 survey.20 Lung function was also obtained using the 

Collins Eaglet System (Ferraris Respiratory, Louisville, CO) with values compared to age-

matched normal data. Forced expiratory volume in 1 second (FEV1), forced vital capacity 

(FVC), and forced expiratory flow (FEF) were measured and the best of 3 maneuvers was 

used for analysis.

Caregiver-reported asthma medications were assessed via structured interview at baseline, 3- 

and 6-months. In addition to reporting prescribed medications, caregivers reported if their 

child took medications as prescribed all of the time, most of the time, some of the time, little 

of the time or none of the time. Prescription refill data was used to calculate asthma 

medication ratio (AMR) prior to enrollment and during the study period. AMR is a measure 

defined by (units of controllers dispensed) / (units of controllers + rescue inhalers 

dispensed). In prior studies, AMR ≥ 0.5 has been associated with improved outcomes 

including asthma severity and control and healthcare utilization.21

PCP Prompts

The PCP of each intervention participant received a prompt with guidelines-based asthma 

management19 at baseline and 3 months. Caregivers and school nurses received copies of the 

prompt to reinforce recommendations. The prompt included: 1) a summary of education 

sessions, 2) blank AAP with completion instructions, 3) synopsis of caregiver-reported 

symptoms and medications and 4) treatment recommendations according to guidelines.19 

For example, if a participant’s caregiver reported uncontrolled, recommendations for 

initiation or step-up of controller therapy were given.19 PCPs received a 7-question survey to 

Perry et al. Page 4

Ann Allergy Asthma Immunol. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



confirm receipt of the prompt, verify accuracy of asthma severity and control assessment. 

We provided a self-addressed stamped envelope to return the survey and phone/fax/mailing 

contacts for the research team to answer any questions or to receive additional feedback.

Survey and Outcome Measures

Telephone interviews were conducted to examine caregiver-reported outcomes including the 

change in symptom free days (SFD) at 3 months (primary outcome) and 6 months. This 

outcome measure is consistent with the symptom monitoring suggested by the asthma 

guidelines and has been suggested as an appropriate surrogate marker for asthma control.22 

Caregivers reported the number of days their child experienced no symptoms of asthma 

(defined as a 24 hour period with no coughing, wheezing, chest tightness, or shortness of 

breath, and no need for rescue medications) during the prior 2 weeks. Additional asthma 

outcomes included the Children’s Health Survey for Asthma (CHSA), a 48-item validated 

questionnaire divided into 5 scales: 1) physical health, 2) child activity, 3) family activity, 4) 

child emotional health, and 5) family emotional health. The survey distinguishes levels of 

disease severity and has internal consistency reliability (Cronbach’s α = 0.81–0.92).23, 24 

For intervention participants, PedsQL 3.0 was utilized to measure health-related quality of 

life at baseline and 3- months. PedsQL 3.0 is a 22-question survey with reliable internal 

consistency (Cronbach’s α > 0.70) that has been validated in 9–17 year old African-

American low-income populations.20, 23 For both groups, we assessed the mini-Pediatric 

Asthma Quality of Life Questionnaire (PAQLQ) via structured interview at baseline and at 6 

months.25, 26 The mini-PAQLQ is a 13-item validated survey utilizing 3 domains: 1) 

symptoms, 2) activity limitations, and 3) emotional function. PAQLQ has strong internal 

consistency reliability (Cronbach’s α =0.88).

Caregiver asthma knowledge survey was administered at baseline and 6 months. This 20-

item questionnaire measures asthma symptoms identification, appropriate use of controller 

vs. rescue medications, and knowledge of asthma triggers. This survey was based on NHLBI 

guidelines and showed high content validity against expert panel assessment in a previous 

study of asthma knowledge among rural caregivers.27 We also measured caregiver and child 

self-efficacy at baseline and 6 months. The caregiver self-efficacy questionnaire is an 18-

item validated tool measuring caregiver self-efficacy in 3 subscales: 1) asthma attack 

prevention, 2) treatment efficacy, and 3) attack management. All subscales require caregivers 

to select one of five responses ranging from “not at all” (1 point) to “completely sure” (5 

points). Cronbach’s α reliability = 0.77 for asthma attack prevention, 0.76 for treatment 

efficacy, and 0.82 for attack management.28 Child self-efficacy survey is a 9-item 

questionnaire designed to measure the child’s self-efficacy with regard to attack prevention 

and attack management. The child was required to select one of 4 responses ranging from 

“none of the time” (0 points) to “all of the time” (3 points). The child self-efficacy range is 

0–27 points. The Cronbach’s α reliability = 0.75. 28

Statistical Methods

Sample size—The sample size for this study was calculated to detect a clinically 

meaningful difference in mean number of SFD between the two groups. Since the design of 

the study was a cluster randomized trial, the sample size to detect a desired treatment effect 
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depends on the number of school districts (units of randomization) and also on the number 

of participants per school district.29 We estimated an overall sample size of 288 subjects 

with 9 school districts in each treatment arm and 16 participants per school district would 

yield at least 80% power to detect a 1 day difference in mean SFD between groups, 

assuming a standard deviation of 2.8. This calculation assumed an intra-cluster correlation of 

0.01. After adjusting for a 20% attrition rate, we calculated an average of 20 participants in 

each school district with up to 10 school districts in each arm for a total of 180 participants 

in each arm or 360 participants overall.

Statistical analysis—All data were summarized using appropriate summary statistics 

such as median and quartiles for continuous variables and number and percent for 

categorical variables. We compared the two groups to ensure that they were appropriately 

balanced with respect to all baseline characteristics such as age, child gender, child race, 

child ethnicity, insurance (private/state-issued/self-pay), income groups, and maternal 

education. Continuous variables were compared between groups using a Wilcoxon rank sum 

test while categorical variables were compared using a Chi-squared test for association. We 

compared the number of SFD, and other outcomes at 3 and 6-months using linear or 

generalized linear mixed models after adjusting for baseline values as covariates. The 

number of SFD was compared between groups using a linear mixed model. Binomial 

distribution with a logit link function was used for binary outcomes while a negative 

binomial distribution with a log link was used to compare overdispersed count data. Due to 

the clustered nature of the data, all models comparing outcomes used random effects to 

account for clustering of individuals within school districts and the nesting of school 

districts within the intervention group. We performed analyses comparing outcomes in the 

UC group and intervention group vs. completed outcomes. We further did a sensitivity 

analysis by comparing outcomes in the UC group vs. intervention participants who 

completed protocol (per protocol group). Per protocol group was defined as participants who 

completed each of the five education sessions and their parents who completed both their 

education sessions. Since family income was significantly different between groups at 

baseline, we did a sensitivity analysis comparing primary and secondary outcomes after 

adjusting for family income. We further compared outcomes by stratifying participants 

based on smoking status (whether or not the participant lived in a home with a smoker). All 

tests conducted were two-sided and all P-values ≤ 0.05 were considered to be statistically 

significant. Statistical analysis was performed using SAS/STAT ® version 9.4 software 

(2002–2012 SAS institute Inc., Cary, North Carolina) and the R software (R Core Team, 

Vienna Austria).

RESULTS

In total, 30,792 potentially eligible participants attending 19 rural Delta school districts were 

included in the screening process (9 intervention schools and 10 usual care schools) [Figure 

1]. Through convenience sampling at each school, 194 child-caregiver dyads were enrolled 

in the intervention schools, and 199 were enrolled in the UC schools. After enrollment, 14 

dyads in the intervention group and 16 in the UC group were dropped because they failed to 

complete the baseline interview. The demographics of the study population are depicted in 
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Table 1 and included 180 dyads in the intervention group and 183 dyads in the UC group. 

The median child age was 9.6 years; 81% were African-American and 83% had state-issued 

or no insurance. Forty-seven percent were from households with an annual income ≤$14,999 

and 35% of maternal caregivers had a high school education or less. More children in the 

intervention group were from families with household income <$14,999 (54%) compared to 

the UC group (39%) [p=0.029] otherwise there were no statistically significant differences 

between groups at baseline. Participants in both groups were highly symptomatic. Based 

symptoms, healthcare utilization, activity limits and prescribed controller medication 

requirements, 90% of participants were classified as having mild-severe persistent asthma 

(Table 2 and Figure 2).19 Further, only 22% reported well-controlled symptoms at baseline 

when guidelines-based criteria were applied.19 A median of 2.5 outpatient asthma sick visits 

were reported at baseline for the 363 enrolled participants, however, reported emergency 

healthcare utilization was low with no reported overnight hospitalizations and a median of 0 

(range 0–2) emergency room visits in the previous 12 months.

Of the enrolled intervention participants, 88% of children completed all 5 education sessions 

and 61% of caregivers completed all parent education sessions (8% completed via telephone, 

n=14). Forty-nine (27%) of caregivers didn’t complete either parent session. Follow-up 

survey completion rates for the intervention group was 75% at 3 months and 55% at 6 

months. For the UC group, follow-up rates were 78% and 48% at 3 and 6 months, 

respectively. PCP prompts with recommendations to initiate or step up therapy due to poorly 

controlled asthma were sent for 141/180 intervention participants. We received feedback 

from only 1 PCP.

The primary outcome measure, SFD in the prior 2 weeks, improved for both groups with no 

statistically significant difference between groups (Table 3). UC participants reported on 

average 7.4 SFDs/2 weeks at baseline and 8.4 at the end of the intervention. Intervention 

participants reported on average 7.2 SFDs at baseline and 8.0 at the end of the intervention 

(p=0.51). After adjusting for baseline SFDs, there was no significant difference in SFD 

between groups at 3 months, even when the analysis included only the per protocol 

population. According to national guidelines standards, participants in both groups remained 

uncontrolled at the end of the intervention period as indicated by <10 SFDs/2 weeks. The 

family activity domain of the CHSA improved for the UC group but not the intervention 

group (p = 0.02). There were no changes in other CHSA domain scores for either group.

After the intervention, more intervention caregivers reported that their child used peak flow 

meters to monitor asthma compared to the UC group (45% UC group vs 79% intervention 

group p < 0.0001). More intervention caregivers reported that their child took asthma 

medications as prescribed “most of the time” or “all of the time” as compared to the UC 

group (78% vs 63%, p = 0.03). At the end of the study period, intervention caregivers also 

reported higher rates of being prescribed a controller asthma medications compared to 

baseline and compared to the control group but the change was not statistically significant 

(Table 4). Further, there was no change in AMR for either group with both groups reporting 

an AMR of 0.5 before and after the intervention. There were no significant differences in 

AMR between groups when participants categorized as intermittent asthmatics at baseline 

were excluded from the analysis.
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PedsQL 3.0 scores showed a trend in improvement for intervention participants at the 3- 

month assessment compared to baseline; however, this improvement did not reach statistical 

significance (p= 0.06). There was no change from baseline in mini-PAQLQ scores at 6 

months for either group. There was no change from baseline in caregiver or child self-

efficacy, lung function, or caregiver asthma knowledge in either the intervention or UC 

group. Seventy children (30 usual care and 40 intervention) were exposed to a smoker in the 

home. There were no significant differences in results after analyzing participants with and 

without exposure to environmental tobacco smoke in the home (data not shown).

DISCUSSION

Asthma in the rural setting is an important public health issue and previous studies have 

confirmed significant asthma morbidity in these areas.10, 30, 31 Rural asthma is confounded 

by a shortage of medical providers and inadequate access to subspecialty providers. Because 

our prior studies in rural Arkansas found high asthma prevalence and morbidity, we 

examined the impact of a comprehensive school-based telemedicine asthma education 

program on asthma outcomes among this rural cohort. At the completion of the intervention, 

we found no significant differences between groups in SFD, our primary outcome. While 

there was some evidence of behavior change among intervention participants as evidenced 

by an increase in peak flow monitoring and improvement in caregivers’ report of taking 

medications as prescribed, we did not find evidence that these behaviors related to improved 

asthma outcomes. Our school-based telemedicine asthma education program was not 

sufficient to overcome the significant morbidity experienced by the population. Importantly, 

both groups were very symptomatic at baseline and remained symptomatic with continued 

evidence of uncontrolled asthma at the end of the study period.

Several factors likely played a role in study outcomes. Enrolled participants reported 

significant baseline morbidity with ≤ 8 SFD in the 2 weeks prior to enrollment. In addition 

to calculation of SFD, we conducted a structured interview to query controller and rescue 

medication use, healthcare utilization, frequency of daytime symptoms, and nocturnal 

awakenings, and the vast majority of participants (88%) fit guidelines19 criteria for 

uncontrolled and/or persistent asthma.19 Although it is possible that our survey measure 

overestimated rates of uncontrolled asthma, this high level of poorly controlled asthma is 

consistent with our previous reports among children in the Delta region.10, 30 Despite reports 

of significant morbidity, fewer than 50% were prescribed a controller (Table 4) and these 

findings suggests a major gap in implementation of guidelines-based asthma care for this 

rural population. Consistent with our previous reports,10, 11, 30 findings of high morbidity 

and low rates of controller medication use suggest that a more targeted approach that 

includes provider education and interventions to ensure implementation of guidelines-based 

care are needed to improve outcomes. An intervention to engage the PCP in the educational 

or decision-making components, a mechanism to ensure that controller medications were 

prescribed or adjusted as a part of the intervention, along with asthma education delivered 

via telemedicine would have likely been more effective. Simply providing a treatment 

prompt to PCPs with medication recommendations was proven to be ineffective. Although 

prompts were sent to all participants’ PCPs, we did not require compliance with our 

recommendations for continued enrollment in the study. Although more intervention 
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participants were prescribed a controller at the end of the follow up period and intervention 

participants reported better compliance with prescribed medications, these changes were 

insufficient to improve asthma outcomes. PCPs may have been reluctant to change or initiate 

asthma medications based on our recommendations without a formal referral to a 

subspecialty clinical setting. Further, families may not have been able to connect with PCPs 

due to difficulty accessing care within the 3-month timeframe when the primary outcome 

was measured. Although we asked for feedback from enrolled participants’ PCPs, we only 

received correspondence from one provider, and better provider engagement may have 

resulted in more robust controller medication prescription rates for participants. Further, the 

AMR did not improve for intervention participants thus indicating that our intervention did 

not change prescription possession rates for participants.

Other limiting factors were likely related to the relatively low participation of caregivers in 

the educational sessions and survey response rates. The majority of child participants (88%) 

completed all 5 education sessions. However, only 61% of caregivers completed both 

educational sessions, despite sessions being offered on multiple attempts, with free 

transportation and weekend/night opportunities. Although caregivers reported high asthma 

burden in their children; it is possible that participation in an asthma education program was 

not engaging, or families had other priorities (i.e. work) or barriers that made it difficult to 

attend sessions. Further, survey completion rates were not ideal with ≤78% survey 

completion at 3 months and ≤55% at 6 months despite caregivers receiving free mobile 

minutes to complete telephone interviews when needed. These retention rates coupled with 

27% of caregivers not completing either of the caregiver education sessions likely impacted 

measured outcomes and may have contributed to our inability to find differences between 

the groups at the end of the intervention. The poor attendance and dropout rates of caregivers 

may also reflect an inherent characteristic of this population suggesting a failure by these 

caregivers to adequately monitor and intervene in their child's disease process. These 

findings also suggest to this study team that more emphasis on caregiver engagement and 

innovative teaching strategies need to be employed to address these issues in the future.

As evidenced by the high symptom burden described in the current report, our previous 

investigations,10, 30 and as reported by others,6, 32–34 asthma is a significant public health 

concern for rural, low-income populations. Interventions to address the significant gap in 

implementation of guidelines-based asthma care are needed. Potential co-morbid conditions 

that may have impacted outcomes and precluded adoption of an education-based 

intervention such as psychological stress,35, 36 maternal depression,37 and caregiver 

literacy38 should be explored in future interventions. Interventions specifically aiming to 

ensure access to appropriate, effective medical therapy, improve medication adherence, and 

the ability to define and remediate specific barriers to care should also be explored. School-

based interventions that include supervised administration of controller asthma 

medications39, 40 and school-based clinical programs such as the Breathmobile Program 

have successfully improved asthma outcomes and reduced annual costs associated with 

asthma morbidity in other high risk population.41, 42 The success of these school-based 

programs coupled with the high child participant retention rates noted in the current study 

suggest that a school-based model, with improved provider and caregiver engagement, may 

be ideal for this rural region given the lower population densities that would make 
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implementation of case management intervention difficult. Other interventions such as 

subspecialty referral could potentially be tailored for rural populations, but limited access to 

subspecialty providers or other community resources and efforts to overcome these barriers 

have to be carefully considered. Using technology such as telemedicine or mobile clinics to 

reach these traditionally underserved populations hold promise, but a multifaceted approach 

such as the recently created SAMPRO (School-based Asthma Management Program)43 

appears to be necessary to overcome the many barriers to care.
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Figure 1. Enrollment and Retention
Children from 19 rural school districts were screened. Screeners were distributed at the 

beginning of each school year and at school events by the school nurse.
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Figure 2. 
Asthma severity algorithm. Step 1 determined asthma severity based on reported prescribed 

controller medication requirements. Because <50% of participants reported being prescribed 

a controller asthma medication, Step 2 determined asthma severity based on reported 

symptoms, rescue medication use, activity limits, and healthcare utilization. Asthma severity 

was defined as the most severe category in either Step 1 or Step 2.
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Table 1

Demographics of enrolled child participants

Demographics N* Usual Care
(n=183)

Intervention
(n=180)

Overall
(n=363)

Age, Median (Q1, Q3), years 359 9.6 (8.1, 11.4) 9.6 (8.6, 11.6) 9.6 (8.4, 11.6)

Child Gender, N (%) 363

   Male 107 (58%) 98 (54%) 205 (56%)

Child Race, N (%) 363

  African American 152 (83%) 143 (79%) 295 (81%)

  White 24 (13%) 29 (16%) 53 (15%)

  More than one race 7 (4%) 8 (4%) 15 (4%)

Ethnicity 362

  Hispanic or Latino, N (%) 8 (4%) 3 (2%) 11 (3%)

Insurance, N (%) 346

  Private 35 (20%) 24 (14%) 59 (17%)

  State-issued 136 (79%) 144 (83%) 280 (81%)

  Self-Pay 2 (1%) 5 (3%) 7 (2%)

Income, N (%) 345

  ≤ $14,999 67 (39%) 94 (54%) 161 (47%)

  $15,000–$29,999 50 (29%) 45 (26%) 95 (28%)

  $30,000–$60,000 40 (23%) 27 (16%) 67 (19%)

  >$60,000 14 (8%) 8 (5%) 22 (6%)

Maternal Education, N (%) 360

  HS Graduate or less 59 (32%) 68 (38%) 127 (35%)

  Some College or College Graduate 105 (58%) 100 (56%) 205 (57%)

  Post-Graduate 18 (10%) 10 (6%) 28 (8%)

*
Data missing for some participants
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Table 4

Caregiver report of any prescribed controller medication at 3-months and 6-months after adjusting for 

baseline.

Prescribed Controller** All
(n=363)*

Usual Care
(n=183)

Intervention
(n=180)

p

Baseline 46% 44% 48% -

3 months 48% 45% 52% 0.41

6 months 49% 44% 53% 0.77

**
Controller medications include inhaled corticosteroids +/− long-acting beta agonist, leukotriene modifiers, mast cell stabilizers, theophylline or 

systemic steroids

*
Data missing for some participants

Ann Allergy Asthma Immunol. Author manuscript; available in PMC 2019 April 01.


	Abstract
	INTRODUCTION
	METHODS
	Study population
	Study procedures
	Asthma Education via Telemedicine
	Prospective TeleMonitoring
	PCP Prompts
	Survey and Outcome Measures
	Statistical Methods
	Sample size
	Statistical analysis


	RESULTS
	DISCUSSION
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4

