
Abstract

Our mHealth symptom monitoring app 
empowers patients to request a call-back 
from the triage nurse when symptoms 
deteriorate. Of 35 call-back requests 
initiated by asthma patients, triage nurses 
discussed asthma symptoms in 20 (57%) call-
backs made to patients. A follow-up 
encounter occurred after 26 (74.3%). The 
majority of follow-up encounters had an ICD-
10 code for asthma and resulted in 
alternations to asthma medications, 
indicating a high degree of specificity of this 
intervention.

Analysis of Call-Back Requests for an ePRO Asthma Symptom Monitoring App Integrated into Primary Care

Introduction

We have developed an mHealth app to help 
asthma patients monitor their symptoms 
between ambulatory clinic visits using electronic 
patient reported outcomes (ePROs). Patients 
using the mHealth app are prompted to request 
a call from a nurse when their asthma symptoms 
become severe, substantially worse compared to 
a baseline, or substantially worse compared to 
previous week based on responses to the ePRO 
questionnaire. A triage nurse is notified via an 
“inbasket” message in the electronic health 
record (EHR) when the patient requests a call-
back via the app. As part of an ongoing 
randomized control trial, we analyzed call-back 
requests to assess whether downstream actions 
documented in the EHR were related to asthma 
or indicative of meaningful therapeutic 
intervention.

Methodology

We identified all enrolled intervention patients 
who initiated a call-back request via the app 
during a 12-month period from January 2021 to 
January 2022. We analyzed demographics, 
baseline Asthma Control Measure (ACM) scores (a 
five-item self-reported asthma control survey: 
well controlled [0-2]; not well controlled [3-7]; 
very poorly controlled [8-19]), and ACM score for 
each time a call-back was requested. We then 
reviewed the EHR to verify the call-back 
encounter and subsequent encounters of any 
type during the following 4 weeks. We collected 
encounter types, ICD-10 coded primary and 
secondary diagnoses, and medication changes. 
We used descriptive statistics to report 
demographics, mean ACM scores at baseline, and 
where applicable, mean ACM difference from 
baseline to the time of the call-back request, 
number of call-backs by triage nurse, percentages 
of primary or secondary diagnoses, and visit 
types.

Results

A total of 190 patients with a diagnosis of asthma were 
enrolled in the intervention. A total of 35 call-backs were 
requested by 29 patients via the app who had the following 
demographics: 23 (79%) female, 14 (48%) White, 7 (24%) 
Black, and 6 (21%) Latinx. The mean (SD) ACM scores at 
baseline and upon call back were 3.1 (3.9) and 8.8 (4.2), 
respectively, with a mean difference of 5.7 [0.97, 5.89, 
p<0.01)]. Of the 35 call-back requests, the triage discussed 
symptoms in 20 (57%). Follow-up encounters occurred 
within 1.1 (2.2) calendar days after 26 (74.3%) call back 
requests. The 26 follow-up encounters had the following 
visit types: 12 (46.2%) telemedicine, 11 (42.3%) in person, 2 
(7.7%) patient portal message, and 1 (3.8%) telephone. 
Asthma or cardinal asthma symptoms were coded as either 
the primary or secondary diagnosis in 11 (42.3%) and 9 
(34.6%) of the follow-up encounters, respectively. Asthma 
medications were altered after 14 follow-up encounters 
(53.8%).

Conclusion

A mHealth app-based symptom monitoring intervention using ePROs has the potential to 
empower asthma patients to self-monitor symptoms and escalate worrisome trends to their 
ambulatory care team by requesting a call-back integrated into the clinic workflow. The majority of
call-back requests initiated by patients resulted in a follow-up encounter with ICD-10 diagnosis 
code related to asthma, as well as alterations to asthma medications, suggesting a high degree of 
specificity. Similar symptom monitoring interventions, including patient-requested call-back 
functionality could be implemented for other types of health conditions, thereby prompting more 
timely and pertinent therapeutic intervention during a chronic disease exacerbation.
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Demographics

Unique 

Patients 

n=29

Mean Age (Range)
49.07 (24-

79)

Female (gender %) 23 (79%)

Race–no. (%)***

Caucasian 14 (48%)
African American 7 (24%)
Asian 2 (7%)
Native 

American/More 

than 1 

Race/Unknown

6 (21%)

Ethnicity–no. (%)***

Non-Hispanic 23 (79%)

Hispanic 6 (21%)
Education
Did not finish High 

School/High School 

Diploma/GED/Unkn

own

5 (17%)

2 Year College or 

Some College
5 (17%)

4 year College 

Degree or More 

than 4 year College

19 (66%)

Characteristic

Appointmen

t after Call 

Request 

n=26
Diagnosis

Primary + secondary 

Asthma 21 (80.8%)
Primarily Asthma or 

Asthmatic Symptoms 19 (73.1%)
Visit type for Diagnosis (26)

Telemedicine 12 (46.2%)
Office Visit 11 (42.3%)

PG 2 (7.7%)
Telephone 1 (3.8%)

Medication Change or 

Additional Medication 14 (53.8%)

Characteristic Call Back Request n=35
ACM Baseline App Score

Mean (SD) 3.1 (3.9)
Median 1.0
IQR 4.0

ACM Call Request Score
Mean (SD) 8.8 (4.2)
Median 8.0
IQR 5.0


