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• Retrospective cohort study of patients with COPD treated at MHF outpatient clinics with an eCAT
entered into their EHRs from 2017 to 2022

• The index eCAT date was defined as the first eCAT entered for a patient, and patients were grouped 
based on index eCAT score (<10, 10–20, 21–40)
• Baseline: the 12 months prior to index, where data on demographics/comorbidities were collected
• Follow-up: the 12 months following index

• Outcomes (frequency, mean number of exacerbations) were compared between baseline and follow-up

Higher Electronic COPD Assessment Test (eCAT) Scores are Associated 
with an Increased Number of Acute Exacerbations Observed Among Individuals with 
COPD Receiving Care at M Health Fairview (MHF) 
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Figure 3. Mean number of acute exacerbations before and after eCAT
administration, by eCAT score group (N=813)

Methods

*p<0.05. COPD, chronic obstructive pulmonary disease; eCAT, electronic COPD Assessment Test

Results

Figure 2. Percentage of patients with acute exacerbations before and after 
eCAT administration, by eCAT score group (N=813) 

Conclusions
• Higher eCAT scores measured during routine 

clinical care are associated with a higher number of 
acute exacerbations among individuals with COPD 
at MHF

• After adjusting for baseline exacerbations and 
participation in pulmonary rehabilitation, higher 
eCAT scores are associated with an increased 
likelihood of exacerbations in the follow-up period

• Despite minimal use in this population, the eCAT
appears to have value in a clinical setting

• Embedding the CAT within the EHR has the 
potential to help identify at-risk individuals who 
need increased monitoring and perhaps more 
advanced treatment

Background

Score COPD impact on daily life
<10 None

10–20 Moderate
21–30 High
31–40 Very high

Minimal clinically important difference = change in 2 units

Inclusion criteria
• COPD diagnosis (defined as either “COPD” listed on the Problem List in the EHR or a 

history of ≥2 outpatient codes with COPD listed in any position or an inpatient visit 
associated with an ICD-10 of J44.x [COPD], J43.x [emphysema], or J40.x, J41.x, or J42.x 
[variations on bronchitis and chronic bronchitis])

• ≥1 visit to MHF 
• ≥18 years old as of 12 months prior to index
• Documented completion of the eCAT

• COPD exacerbations were identified using 
International Classification of Diseases, Tenth 
Revision (ICD-10) code J44.1 or a COPD, 
emphysema, or bronchitis code associated 
with an emergency department (ED) visit or 
hospitalization

• Change in eCAT score was assessed among 
patients with a subsequent eCAT occurring 
3–12 months following index eCAT

• Groups were compared using chi-square 
analysis for categorical variables, and 
Student’s t-test or two-way analysis of 
variance for continuous variables

• A zero-inflated Poisson regression model was 
built to predict exacerbations during follow-up, 
adjusting for potential confounding variables  
• Dependent variable: mean exacerbations 

during follow-up

Table 1. Demographic characteristics by eCAT score group

Full 
sample
(N=813)

<10
(n=129)

10–20
(n=380)

21–40
(n=304)

Age, years, mean 
(SD) 66.7 (9.5) 66.8 (9.1) 67.5 (9.3) 65.6 (9.6)

Female, n (%) 453 (55.7) 76 (58.9) 206 (54.2) 171 (56.3)
Race, n (%)
Caucasian 705 (86.7) 106 (82.2) 349 (91.8) 250 (82.2)
Black 52 (6.4) 11 (8.5) 14 (3.7) 27 (8.9)
Asian 30 (3.7) 7 (5.4) 9 (2.4) 14 (4.6)
Other* 10 (1.2) 1 (0.1) 2 (0.2) 7 (0.9)
Missing 16 (2.0) 4 (3.1) 6 (1.6) 6 (2.0)

Spirometry
Results available, 
n (%) 238 (29.3) 31 (24.0) 118 (31.1) 89 (29.3)

FEV1/FVC, mean 
(SD) 59.0 (16.0) 65.0 (15.0) 58.0 (16.0) 59.0 (16.0)

FEV1 % predicted, 
mean (SD) 57.1 (23.0) 68.1 (18.8) 57.7 (24.0) 52.4 (21.7)

Comorbidities, n (%)
Hypertension 505 (62.1) 81 (62.8) 232 (61.1) 192 (63.2)
Hyperlipidemia 371 (45.6) 62 (48.1) 184 (48.4) 125 (41.1)
CV conditions† 348 (42.8) 47 (36.4) 159 (41.8) 142 (46.7)
Anemia 316 (38.9) 53 (41.1) 154 (40.5) 109 (35.9)
Depression 268 (33.0) 29 (22.5) 120 (31.6) 119 (39.1)

CCI, mean (SD) 2.0 (1.4) 1.8 (1.5) 2.1 (1.6) 1.9 (1.3)

*Other includes “American Indian/Alaska Native”, “Native Hawaiian or other Pacific 
Islander”, and “American Indian/Alaska Native, Caucasian”
†Includes atherosclerosis, heart failure, angina, and acute coronary syndrome
CCI, Charlson Comorbidity Index; COPD, chronic obstructive pulmonary disease; 
CV, cardiovascular; eCAT, electronic COPD Assessment Test; FEV1, forced 
expiratory volume in 1 second; FVC, forced vital capacity; SD, standard deviation

• Acute COPD exacerbations were experienced by 27.1% and 25.1% of patients during the 12 months before and after the index eCAT, respectively
• Prior to index eCAT, 13.2%, 25.5%, and 34.9% of patients experienced acute exacerbations within the <10, 10–20, and 21–40 eCAT score groups, respectively
• Following index, 14.7%, 24.2%, and 30.6% of patients experienced acute exacerbations within the <10, 10–20, and 21–40 eCAT score groups (Figure 2)

• Mean number of exacerbations increased with increasing eCAT score; following administration of the eCAT, mean number of exacerbations decreased within all 
eCAT score groups (Figure 3) 

• In the sample, 281 (34.6%) patients had ≥2 eCATs completed between 3 and 12 months following index; of these, 119 (42.3%) had a minimally clinically important 
difference (decrease) in their eCAT score of ≥2 points

Table 2. Adjusted zero-inflated model for predicting mean follow-up exacerbations 

Estimate EXP (estimate) p-value
Exacerbation baseline, office visit (yes vs no) -0.025 0.976 NS
Exacerbation baseline, inpatient (yes vs no) 0.555 1.742 <0.001
Exacerbation baseline, ED (yes vs no) 0.419 1.52 <0.001
Pulmonary rehabilitation visit, baseline (yes vs no) 0.685 1.983 <0.001
eCAT moderate vs lowest score 0.475 1.608 <0.05
eCAT high/very high vs lowest score 0.866 2.377 <0.001
Results derived from a zero-inflated Poisson regression model adjusting for potential confounders
*p<0.05 means a significant predictor in mean exacerbations in follow-up. The overall F-test p-value for the model was <0.001, 
suggesting a significant model. Positive estimate means variable associated with more mean exacerbations in follow-up
COPD, chronic obstructive pulmonary disease; eCAT, electronic COPD Assessment Test; ED, emergency department; EXP, 
exponential; NS, not significant

• After adjusting for baseline exacerbations documented in an office visit, inpatient hospitalization, 
or ED visit, and utilization of pulmonary rehabilitation in the baseline period, higher eCAT scores 
were associated with more exacerbations in the follow-up period (Table 2)

• After adjustment, compared with the lowest score group, individuals in the moderate and 
high/very high eCAT score groups had 1.61 times and 2.38 times more mean exacerbations in 
the follow-up period, respectively (Table 2)

Figure 1. The COPD Assessment Test 

*p<0.05. CI, confidence interval; COPD, chronic obstructive pulmonary disease; eCAT, electronic 
COPD Assessment Test

• The 2023 Global Initiative for Chronic Obstructive Lung Disease report recommends a 
comprehensive, formal assessment of symptoms using a standardized and validated instrument1

• The Chronic Obstructive Pulmonary Disease (COPD) Assessment Test (CAT)2 is a validated 
instrument that measures the impact of COPD on patients’ overall health (Figure 1).3 An 
electronic version (eCAT) is incorporated into the electronic health record (EHR) at M Health 
Fairview (MHF)

• Few studies have examined whether CAT scores correlate with acute exacerbations experienced 
by patients with COPD in routine clinical practice

• This study examined whether eCAT scores correlate with the number of acute COPD 
exacerbations observed within the 1-year follow-up period among patients with COPD at MHF

*
*

*

*

• Of 11,194 individuals with COPD, 813 (7.3%) were eligible for 
this analysis (Table 1)

• Mean (standard deviation) index eCAT score was 18.1 (±8.0) 
and scores ranged from 0 to 39

• Most participants were female (55.7%) and Caucasian 
(86.7%), with a mean age of 66.7 years

• Among those with available pulmonary function testing, the 
average baseline FEV1/FVC ratio did not vary by eCAT score 
group

eCAT score group
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