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Underdiagnosis and overdiagnosis commonly occur in Chronic Obstructive Pulmonary Disease (COPD) patients. We assessed
diagnostic accuracy, clinical characteristics, healthcare utilization, and care plan registration for patients undergoing primary care.
We conducted a cross-sectional, population-based study using a health record registry from four primary healthcare centers in
Catalonia (Spain) for patients aged >15 years. The variables included sociodemographic characteristics, dyspnea, comorbidities,
spirometry results, treatments, and healthcare use. Logistic regression models were used to analyze differences between patients
with and without airflow limitation, and ordinal logistic regression models were used to examine the association between disease
severity and healthcare use. Among the 2610 patients, 54% had spirometry data, 29.5% had confirmed airflow obstruction, and 24%
were overdiagnosed according to the GOLD criteria. Patients without airflow obstruction were younger (OR: 0.98, 95% Cl: 0.96-0.99)
and more likely to be current smokers (OR: 1.44, 95% Cl: 1.13-1.84). Airflow obstruction severity was significantly associated with
increased use of emergency home ambulance use (OR: 1.7, 95% Cl: 1.23-2.35), emergency department visits (OR: 1.48, 95% Cl:
1.11-1.99), and hospital admission (OR: 1.8, 95% Cl: 1.32-2.47), but not primary care visits and follow-up frequency. COPD is
frequently overdiagnosed in primary healthcare settings. The severity of airflow obstruction is associated with increased healthcare
utilization, including hospital admissions. Improved diagnostic accuracy and management may enhance COPD care and reduce

healthcare costs.
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INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is the third leading
cause of death globally'. COPD is associated with significant
morbi-mortality**, with avoidable hospitalizations and increased
healthcare utilization®. According to the Global Initiative for
Chronic Obstructive Lung Disease (GOLD), diagnosing COPD
requires both clinical assessment and lung function testing, with
forced spirometry showing post-bronchodilator (post-BD) airflow
obstruction, defined by a post-BD forced expiratory volume in 1s
(FEV,) / Forced Vital Capacity (FVC) ratio < 0.7°. COPD diagnoses
are frequently made in family medicine and Primary Healthcare
(PHC) consultations when patients report symptoms such as
fatigue, dyspnea, and long-term smoking®. Despite patients being
labeled with a diagnosis of COPD, confirmatory spirometry is
frequently delayed or omitted entirely, resulting in a significant
risk of over- or misdiagnosis’, with only 31% of patients with a
COPD diagnosis having documented spirometry results®,

COPD management and follow-up are based on assessing
symptoms and risk of exacerbation®; it includes non-
pharmacological interventions, such as smoking cessation,
immune protection with vaccinations (i.e, COVID-19, influenza,
pneumococcal, and RSV), pulmonary rehabilitation during the
stable phase and after an exacerbation, self-management

education, and exercise training. Pharmacological treatments
should be individualized, with regular evaluations of inhaler
techniques. International guidelines recommend interdisciplinary
and integrated care approaches that encompass family medicine
specialists, GPs, nurses, and other healthcare professionals’.
However, the availability of the healthcare workforce varies across
healthcare systems, limiting healthcare delivery. In Spain, there are
approximately 0.77 GPs per 1000 inhabitants in the primary
healthcare setting®, while the distribution of pulmonologists is 0.4
per 1000 inhabitants'®. However, despite the existing recommen-
dations, there is a lack of evaluations on how COPD care is
implemented in clinical practice'"%

Studies have focused on assessing diagnostic accuracy'?, drug
treatment pathways'?, comorbidity®, patient severity character-
istics’, and the potential for avoidable hospitalizations'"'2,
However, limited research has examined all these factors along-
side specific care plans for patients with COPD and other non-
pharmacological interventions in the PHC. Additionally, epidemio-
logical estimates for COPD prevalence are often derived from
survey data or non-representative samples, such as patients linked
with hospitals'3, complicating efforts to assess the COPD burden
accurately in family medicine consultations and the broader PHC
setting'3'®. Therefore, this study aimed to estimate the prevalence
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of COPD in the PHC, examine under and over-diagnosed COPD,
and assess the clinical characteristics, healthcare utilization,
implementation of specific care plans, and healthcare services
associated with the severity of airflow obstruction in patients
with COPD.

MATERIAL AND METHODS
Study design and context

This population-based study used the PHC Electronic Health
Record (EHR) registries of four PHC centers in Catalonia, Spain. In
the Spanish healthcare system, all citizens are assigned to a PHC
facility to receive comprehensive care for the most prevalent
diseases by family medicine specialists and PHC nurses. The EHR
system encompasses a wide array of clinical data, including
diagnoses, health problems, and clinical indicators, as documen-
ted by family medicine physicians and PHC nurses during routine
clinical follow-up appointments.

Population and participants

The study population comprised 114,303 individuals aged 15
years and older assigned to the PHC centers. Patients aged =15
years were included because this is when individuals transition
from pediatric care to adult PHC. We included all patients with a
recorded diagnosis of COPD according to the International
Classification of Diseases, 10th Revision (ICD-10) codes J43.0-2,
J43.8-9, J44.0-1, and J44.8-9. We excluded patients residing in
institutional settings (e.g. nursing homes) and those of COPD who
had died before the study initiation date.

Study variables

We retrieved the following variables from the EHR database:
Spirometry data from the most recent spirometry data stored in
the designated EHR fields, excluding free-text entries. In cases
where no spirometry data were available in these fields, this
absence does not confirm that a spirometry assessment was not
conducted but rather indicates that it was not registered in the
format of the EHR: The FVC, the FEV,, and the FEV,/FVC ratio, both
pre-and post-bronchodilation. Sociodemographic variables: age,
sex, Body Mass Index (BMI), modified Medical Research Council
scale (MMRC) score for dyspnea'’, and active drug prescribed
treatment for COPD. We also retrieved the next grouped diseases
and disorders: Cardiovascular, gastrointestinal, endocrine, muscu-
loskeletal, neurological, respiratory (other than COPD), mental
disorders, dementia, anxiety/depression, and kidney failure;
detailed disease classifications within each group are provided
in the web appendix. The total number of diagnosed chronic
diseases is registered in the EHR. An index of comorbidity and
complexity using the Adjusted Morbidity Groups Index (AMG): it is
a weighted summary of morbidity of patients’ chronic diseases
and acute diagnostic codes and complexity; we used the indicator
>85th percentile, which identifies moderate to high-risk morbidity
patients'® and vaccination status (seasonal flu, pneumococcus,
herpes zoster, and COVID-19). We also retrieved patients’ active
COPD care plans, identifying whether PHC nurses perform specific
COPD clinical follow-up and secondary prevention activities, as
well as smoking habits (current smoker, cigarettes/day, packs/year
consumed), registered inhaler compliance, and alcohol consump-
tion (yes/no). Healthcare use data for the previous year were
collected, including family physicians’ and PHC nurses’ consulta-
tions and hospital and emergency use services: Home ambulance
calls, emergency department visits, and hospital admissions.

Data extraction and analysis

On March 15, 2024, data were extracted from the EHR system
using a Structured Query Language (SQL) query to retrieve all
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study variables. We characterized patients with a registered COPD
diagnosis using descriptive statistics. Continuous variables were
summarized with means and standard deviations, whereas
categorical variables were presented as frequencies and percen-
tages. The overall prevalence of COPD diagnoses was calculated
using the number of patients with a documented COPD diagnosis
as the numerator and the total number of patients registered as
the denominator. Additionally, we computed the prevalence of
confirmed COPD cases according to the GOLD criteria, defined as
patients with a registered COPD diagnosis and demonstrable
airflow obstruction based on their most recent FEV,/FVC post-BD
ratio. Prevalence was stratified across three age groups: 15-50,
>50-75, and =75 years old.

Differences between patients with and without airflow obstruc-
tion were analyzed using logistic regression models, as defined by
the FEV,/FVC post-BD ratio (<0.7 and =0.7). In these models, the
presence or absence of airflow obstruction was the outcome
variable. The explanatory variables included sociodemographic
characteristics, risk factors, comorbidities, and current drug
treatments.

The severity of airflow obstruction was analyzed using the
GOLD grades when postbronchodilator FEV,; data were available.
We used an ordinal logistic regression model with GOLD
classification as the response variable and patient characteristics
and risk factors as explanatory. The models were adjusted for
potential confounders, including sex, age, and AMG index. All
results are reported as adjusted odds ratios (ORs) with 95%
confidence intervals (Cls) and P-values, using a confidence level of
95% (p <0.05). All statistical analyses were conducted using R
software'®.

Ethics and data access

The study was conducted following the 1975 Declaration of
Helsinki. The institutional ethics committee approved the protocol
for human research (HCB/2023/1053). Informed consent was
waived, given that the data were anonymized, ensuring patient
confidentiality and preventing researchers from identifying them.

RESULTS

Of the total population assigned to the PHC centers, 95%
(n=109,008) had a health record, and we identified a total of
2,610 patients with a COPD registry in the EHR, yielding a
prevalence of 2.39% (95% Cl: 2.3-2.5%). Of these, 61.7% were
male, with a mean age of 73 years, and an average COPD
diagnosis duration of 8.9 years (SD: 7.2). A history of smoking was
recorded in 44.9% of smokers as current or former, and 25.5%
reported experiencing moderate to severe dyspnea. A high
comorbidity burden (AMG > P85) was observed in 86.3% of
patients, with cardiovascular diseases (65.9%) and musculoskeletal
conditions (44.1%) being the most prevalent comorbidities.
Anxiety and depression were noted in 47.3% of participants.
Other respiratory diseases were registered in 6.8% of patients, and
asthma was recorded in 6.4% (95% Cl: 5.2%;7.8%). The most
prescribed drug was SAMA (36.4%), followed by LABA-LAMA
combinations (13.9%); all characteristics are presented in Table 1.

The post-BD FEV,/FVC ratio was either not recorded or
unavailable in the EHR for 1,201 patients (46%, 95% Cl:
44.1-47.9%). In patients who underwent spirometry, 24% (95%
Cl: 22.81-26.14%) had no evidence of airflow obstruction (post-BD
FEV,/FVC ratio = 0.7). The prevalence of COPD (based on the
confirmation of post-BD airflow obstruction) decreased to 0.7%
(95% Cl: 0.66-0.76%). The flow chart in Fig. 1 shows the prevalence
of COPD in the study population and among individuals with and
without airflow obstruction.

Patients with and without airflow obstruction showed that
overdiagnosed patients were younger (mean age: 71.96 vs. 74.54
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Table 1. Characteristics of patients diagnosed with COPD in the
electronic health record.

Characteristics N=2610

Sex (male). n (%) 1610 (61.7%)
Age (years). Mean (SD) 72.95 (10.8)
Years from registered COPD. Mean (SD) 891 (7.2)
Tobacco smoke (1795/2610). n (%) 805 (44.8%)
Dyspnea (MMRC Scale > 2) (698/2610). n (%) 178 (25.5%)
COPD Registry accuracy. n (%)

COPD criteria (FEV,/FVC Post-BD < 0.7)

No COPD Criteria (FEV,/FVC Post-BD >0.7)

Not available FEV;/FVC Post-BD in EHR
Body Mass Index (2409/2610). n (%)

Underweight

771 (29.5%)
638 (24.4%)
1201 (46.0%)

750 (31.1%)

(
Normal_weight 159 (6.6%)
Overweight 899 (37.3%)
Obesity 601 (24.9%)

Spirometry data (available in the EHR). Mean (SD)
Pre-Bronchodilator®

FEV; (%) 75.29 (23.6)
FVC (%) 67.49 (23.6)
FEV,/FVC 66.94 (13.8)
Post-Bronchodilator®

FEV; (%) 79.76 (24.5)
FVC (%) 69.27 (26.5)
FEV,/FVC 67.36 (12.4)

Hight Comorbidity status (AMG > P85). n (%) 2247 (86.3%)

Comorbidities. n (%)

Cardiovascular 1719 (65.9%)
Anxiety/Depression 1234 (47.3%)
Musculoskeletal 1151 (44.1%)
Endocrine 595 (22.8%)
Kidney failure 383 (14.7%)
Respiratory© 177( .8%)
Neurological 1 (2.7%)
Dementia 3 (2.8%)
Mental disorders 9 (2.6%)
Gastrointestinal 7 (0.6%)
Drug Treatment. n (%)
SAMA 949 (36.7%)
LABA+ICS 643 (24.6%)
SABA 364 (13.9%)
LABA+LAMA 304 (11.6%)
LABA+LAMA+ICS 149 (5.7%)
LABA 4 (3.2%)
ICS 0 (1.9%)
Leukotriene receptor antagonist 4 (1.7%)
LAMA 6 (1.4%)
Methylxanthines 8 (0.3%)
Phosphodiesterase 4 inhibitor 6 (0.2%)

SAMA short-acting muscarinic antagonist, SABA short-acting beta2 antago-
nist, LAMA long-acting muscarinic antagonist, LABA long-acting beta2-
antagonist, ICS inhaled corticosteroids.

2% missing data before bronchodilator. FEV,, 50.2% (1299 missing); FVC,
49.8% (1309 missing); FEV;/FVC, 50.2% (1300 missing).

9% of missing data post-Bronchodilator. FEV;, 47.6% (1367 missing); FVC,
54.4% (1191 missing); FEV,/FVC, 54% (1201 missing).

“Respiratory diseases: asthma, cystic fibrosis, respiratory failure, pneumo-
nia, and pneumothorax.
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years old; OR: 0.98, 95% Cl: 0.96-0.99) and more likely to have a
registry of current smoking (50.32% vs. 41.30%; OR: 1.44, 95% Cl:
1.13-1.84). Patients were also more treated than patients without
airflow obstruction, but 38.1% had an active prescription of SAMA
and 11.6% had an active prescription of SABA. All other clinical
characteristics, including dyspnea symptoms and primary care
service utilization, showed no statistically significant differences.
The results of the association study are presented in Table 2.

The airflow obstruction severity according to the GOLD grades
based on patient characteristics, risk factors, assigned care plans,
non-pharmacological follow-up activities, and PHC service utiliza-
tion showed no significant associations with the frequency of
consultations with PHC physicians or nurses over the past 12
months. Furthermore, no association was found between GOLD
grades and the assignment of specific COPD care plans, typically
including clinical activities, such as patient education, guidance,
and secondary prevention, primarily administered by PHC nurses.
Preventive vaccination rates for seasonal influenza and COVID-19
were not associated with GOLD grades. However, we found a
significant association between higher GOLD grades and
increased use of emergency home ambulance services (OR: 1.7,
95% Cl: 1.23-2.35), more frequent hospital emergency department
visits (OR: 1.48, 95% Cl: 1.11-1.99), and higher hospital admission
rates (OR: 1.8, 95% Cl: 1.32-2.47). The results are presented in
Table 3.

DISCUSSION

Results of this study show that the registered prevalence of COPD is
affected by a substantial proportion of overdiagnoses and that half
of all patients with a COPD registry in the EHR lack evidence of
airflow obstruction due to unavailable or absent spirometry. Despite
the absence of post-BD airflow obstruction data, patients with over-
diagnosed COPD had a record of clinical symptoms of dyspnea, with
no differences having been observed compared with those with
confirmed COPD. Healthcare utilization, including consultations,
specific care plans, and nonpharmacological interventions, did not
vary significantly across GOLD grades. However, higher airflow
obstruction was associated with increased hospital admissions,
emergency department visits, and ambulance use in 2019.

Nearly half (46%) of patients diagnosed with COPD lacked
spirometry data, and 24% were overdiagnosed without airflow
obstruction. This resulted in almost 75% of COPD diagnoses not
fulfilling or proving the COPD criteria. The over-diagnosis
proportion (i.e., patients diagnosed without airflow obstruction)
was in line with a recent meta-analysis of the literature, which
reported 14-26% of patients diagnosed with COPD without
spirometry results not proving the airflow obstruction and 25-50%
of clinician-registered patients having COPD without a spirome-
try'3. The absence of spirometry data in the EHR does not
necessarily indicate that spirometry was not performed to
diagnose COPD. It is possible that spirometry was conducted
but was not recorded in the corresponding EHR fields or linked to
the patient’s digital records. However, a persistent issue remains
regarding clinicians’ inconsistent use and interpretation of
spirometry results despite scientific societies advocating that
COPD diagnoses and treatment should only be initiated following
objective testing®?®. The spirometry approach may require
modifications to enhance the COPD screening process, particularly
in family medicine facilities. Expanding the use and interpretation
of spirometry to other PHC healthcare professionals or supporting
physicians in implementing new applications and algorithms
could optimize patient management?'22, This approach would
also facilitate patient-clinician communication, potentially adding
clinical value beyond the confirmatory role that spirometry
currently plays in COPD diagnosis®*%,
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Age 2 Prevalence . :
id Population N 2 Patients with
years old P % (5 % Ch a diagnosis of COPD
15to 50 58,042 56 0.10% (0.07% — 0.1%) in the EHR
250 to 75 36729 1416 3.86% (3.7% — 4.1%) HESel0
275 14,237 1,138 7.99% (7.6% — 8.5%)
TOTAL 109,008 2,610 2.39% (2.3% —2.5%) FEV,/FVC POST BD
Patients with a COPD diagnosis. Unavailable in the structured EHR
n= 1,201 (46.0%)
y
FEV;/FVC POST BD
available

h= 1,409 (53.9%)

Without airflow obstruction
(FEV1/FVC POST BD 2 0.7)
n =638 (24.4%)

yearvoia Population N TGS
15 t0 50 58,042 6 0.01(0.004% — 0.02%)
250 to 75 36,729 392 1.07(0.01% - 0.02%)
275 14237 373 2,62 (2.4% - 2.9%)
TOTAL 109,008 771 0.70 (0.7% — 0.8%)

Patients with a COPD diagnosis and confirmed airflow obstruction.

Fig. 1 Flowchart of studied patients with COPD diagnoses.
Patients clinically diagnosed with COPD but without airflow
obstruction showed respiratory symptoms comparable to confirmed
COPD cases®. These individuals were generally younger, had higher
rates of overweight and obesity, and were more likely to have a
history of current smoking. This subgroup may include patients with
COPD overdiagnoses or pre-COPD characteristics. Similarly, a
population-based study in Spain found that patients with pre-
COPD were younger, had a higher proportion of females, had a
greater body mass index, and experienced similar symptoms of
dyspnea®®. However, the clinical presentation, defining character-
istics, and associated risks of pre-COPD require further scientific
investigation. Given that clinicians treat these patients as if they have
COPD, clinical guidance and recommendations to ensure appro-
priate treatment strategies within these two groups are needed.
Patients with higher airflow obstruction showed similar
frequencies of assigned care plans, nonpharmacological follow-
up activities, and PHC service use as those with lower disease
severity. However, they were associated with significantly higher
use of emergency services and higher hospitalization rates. A
Study in the Northern-Central region of Spain found no
association in influenza vaccination rates across COPD severity
groups, which ranged from 65.3-52%, compared with
59.48-61.9% in our study. Similarly, 73-75% of patients had
received the pneumococcal vaccine, compared with 64-70.9% in
our cohort?’. Active care plans documented in the EHR suggest a
decline in secondary prevention activities for COPD, consistent
with reports indicating that only 32% of patients with COPD had
self-management plans incorporating dietary advice, exercise, and
exacerbation management'”. Preventive interventions were asso-
ciated with reduced emergency department visits (OR 0.53, 95%
Cl: 0.32-0.87) and decreased hospital admissions (OR 0.75, 95% Cl:
0.57-0.98)8. However, our findings revealed that patients with
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Confirmed airflow
obstruction
(FEV,/FVC POST <0.7)
n= 771 (29.5%)

severe COPD received similar care from family physicians and PHC
nurses as those with milder forms of the disease. This uniformity in
care provision persisted despite the observed association between
increased COPD severity and higher utilization of emergency
services, including home ambulance calls, emergency department
visits, and hospital admissions. This discrepancy between disease
severity and intervention intensity suggests a potential gap in the
tailoring of care plans to the specific needs of patients with more
severe COPD who might benefit from more intensive monitoring
and management at the primary care level to potentially mitigate
their higher utilization of acute care services, including avoidable
hospitalizations.

Practical implications

This study emphasizes significant concerns regarding the limited
clinical application of spirometry and the inadequate follow-up of
pharmacological and non-pharmacological interventions for
patients with COPD in the PHC setting. COPD diagnosis and
management may benefit from a multifaceted, interdisciplinary
approach within PHC. Integration of PHC physicians, nurses, and
physiotherapists might be crucial to generalizing the use of
spirometry and ensuring that patients with COPD receive not only
reactive care during exacerbations but also proactive manage-
ment aimed at preventing exacerbations and promoting lung
health and patients’ best quality of life.

The high rates of hospitalizations and emergency service use
among patients with COPD highlight the urgent need for
enhanced coordination between hospitals and PHC settings.
Strengthening communication and collaboration between health-
care settings is crucial for preventing recurrent hospital admis-
sions and ensuring continuous, proactive management of COPD in
an integrated care environment?°,
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Table 2. Patients with a COPD registry with and without airflow obstruction (FEV,/FVC < 0.7 and >0.7).

Characteristics

With airflow obstruction
n=1771 (54.7%)

Without airflow obstruction

n =638 (45.3%)

OR (95% CI)?

Sex, males. n (%) 503 (65.2%)

Age (years). Mean (SD) 74.5 (9.8)
Body Mass Index. n (%).
Healthy weight 259 (34.6%)
Underweight 7 (7.61%)
274 (36.6%)

159 (21.2%)

Overweight
Obesity
Dyspnea (mMRC Scale > 2). n (%)
Cumulative packs-year. Mean (SD) 38.05 (26.7)
242 (41.3%)

406 (52.7%)

Tobacco smoke. n (%)

Any tobacco smoke-quitting intervention.
n (%)

Alcohol drink (yes). n (%)
Years since COPD diagnosis. Mean (SD)

299 (63.3%)
10.55 (6.9)
Forced Spirometry (Post Bronchodilator). Mean (SD)

FEV, (%) 62.86 (20.5)

FVC (%) 80.30 (20.0)

FEV,/FVC 58.8 (9.3)
Hight Comorbidity status (AMG > P85). 684 (88.8%)
n(%)

Comorbidities. n (%)
Cardiovascular 528 (68.5%.
358 (46.4%

)

Anxiety/Depression )
340 (44.1%)
)

)

Musculoskeletal
Endocrine 189 (24.5%

Kidney failure 104 (13.5%

Respiratory® 51 (6.6%)
Neurological 21 (2.7%)
Dementia 20 (2.6%)
Mental disorders 16 (2.1%)
Gastrointestinal 6 (0.8%)
Drug Treatment
SAMA 337 (43.7%)
LABA-+ICS 193 (25.0%)
SABA 144 (18.7%)
LABA+LAMA 111 (14.4%)
LABA+LAMA+ICS 68 (8.8%)
LABA 29 (3.8%)
ICS 10 (1.3%)
Leukotriene receptor antagonist 2 (0.3%)
LAMA 8 (1.0%)
Methylxanthines 3 (0.4%)
Phosphodiesterase 4 inhibitor 13 (1.7%)

86 (27.39%)

385 (60.3%)
71.96 (10.5)

153 (24.6%)
7 (4.33%)
248 (39.8%)
95 (31.3%)
2 (22.83%)
38.92 (24.9)
234 (50.3%)
(

338 (53.0%)

206 (58.4%)
8.54 (7.0)

79.92 (27.1)
79.76 (28.5)
77.7 (6.4)
561 (88.1%)

414 (64.9%)
327 (51.2%)
285 (44.7%)
136 (21.3%)
108 (16.9%)
9 (6.1%)
8 (2.8%)
4 (2.2%)
8 (2.8%)
1 (0.2%)

243 (38.1%)
161 (25.2%)
11.6%)
2%)
2.2%)
3.4%)
4%)
0.0%)
1.7%)
0.2%)
2%)

(
(
4 (
6 (7
4(
2 (
(1
(
1 (
(
a

9
0
1
1
8

0.81 (0.65-1.01)

0.98 (0.96-0.99)"

0.80 (0.49-1.32)

1.53 (1.18-1.99)"

2.08 (1.55-2.77)

1.00 (0.99-1.01)

ke

1.44 (1.13-1.84)"

(
(
(
0.78 (0.51-1.20)
(
(
(

1.01 (0.82-1.25)

0.81 (0.61-1.08)
0.96 (0.94-0.97)

1.04 (1.03-1.05)
1.00 (0.99-1.00)

0.93 (0.67-1.29)

0.85 (0.68-1.06)
1.21 (0.98-1.50)
1.02 (0.83-1.26)
0.83 (0.65-1.07)
1.31 (0.98-1.75)
0.92 (0.60-1.41)
1.04 (0.55-1.96)
0.84 (0.42-1.68)
1.37 (0.69-2.71)
0.20 (0.02-1.67)

e

X

%

0.79 (0.64-0.98)"

(
1.01 (0.79-1.29)
0.57 (0.42-0.77)
0.46 (0.32-0.66)
0.23 (0.13-0.42)
0.91 (0.52-1.61)
1.09 (0.44-2.70)
0.00 (0.00-.)
1.67 (0.67-4.19)
0.40 (0.04-3.87)
(

0.74 (0.30-1.80)

Xk

%

e

inhaled corticosteroids.
"P-value < 0.05; “P-value < 0.01; ™
2Logistic regression models.

P-value < 0.001.

PRespiratory diseases: asthma, cystic fibrosis, respiratory failure, pneumonia, and pneumothorax.

SAMA short-acting muscarinic antagonist, SABA short-acting beta2-antagonist, LAMA long-acting muscarinic antagonist, LABA long-acting beta2-antagonist, ICS

Limitations

Data were obtained from four PHC centers, covering the entire
population assigned to each center. Due to technical limitations,
we could not retrieve the text registered in the EHR. Data on the
number of exacerbations per year, including those requiring
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antibiotics or corticosteroids and hospitalizations linked to COPD
(we could only extract the number of hospitalizations per patient),
were unavailable in the EHR using the data extraction methodol-
ogy. A high proportion of spirometry data was not recorded or
was unavailable because PHC clinicians did not complete the
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Table 3. Characteristics of registered patients with airflow obstruction by its severity grade (GOLD grade).
GOLD | GOLD Il GOLD Il GOLD IV OR Adjusted OR* Adjusted
n =153 (21.05%) n =401 (55.16%) n=131(18.02%) n =42 (5.78%) 95% Cl
Sex (Males), n (%) 84 (54.9%) 275 (68.6%) 84 (64.1%) 34 (80.9%) 148" 142" (1.05-1.92)
Age (years). Mean (SD) 74.1 (10.1) 74.9 (9.7) 74.5 (9.2) 744 (10.7) 1 0.99 (0.98-1.01)
High Comorbidity status 131 (85.6%) 357 (89.0%) 120 (91.6%) 38 (90.5%) 144 317 (1.85-5.24)
(AMG = P.85). n (%)
Mean of chronic diseases. 7 (4.4) 104 (4.6) 10.1 (4.2) 104 (3.7) 1.01 0.9 (0.84-0.97)
Mean (SD)
Years since COPD 10.1 (6.5) 10.8 (6.8) 10.6 (7.6) 10.0 (8.1) 1 1 (0.98-1.02)
diagnosis. Mean (SD)
Dyspnea (mMRC 8 (16.0%) 36 (22.1%) 24 (40%) 13 (54.8%) 2.88™ 3.1 (1.85-5.24)
Scale > 2). n (%)
Forced Spirometry (Post Bronchodilator). Mean (SD)
FEV; (%) 88.89 (9.6) 64.78 (8.2) 41.7 (5.4) 15.7 (9.7)
FVC (%) 101.90 (15.8) 80.25 (11.6) 62.9 (14.7) 39.9 (24.7) 0.87™" 0.86™" (0.85-0.88)
FEV1/FVC (%) 64.9 (5.01) 59.9 (7.01) 50.9 (10.7) 52.4 (12.8) 0.89™ 0.88™" (0.87-0.9)
Tobacco smoke (Yes). 8 (39.7%) 132 (42.2%) 6 (45.1%) 7 (28.0%) 1.03 1.02" (1.01-1.03)
n (%)
Cumulative packs-year. 30.6 (21.1) 35.8 (24.1) 41.0 (26.8) 61.6 (44.9) 1.02™ 0.96 (0.72-1.28)
Mean (SD)
Any tobacco smoke- 83 (54.2%) 214 (53.4%) 76 (58.0%) 17 (40.5%) 096 1.15 (0.81-1.64)
quitting intervention.
n (%)
Active COPD Care Plan. 36 (23.5%) 105 (26.2%) 45 (34.3%) 10 (23.8%) 1.29 1.26 (0.92-1.73)
n (%)
Inhaler compliance. n (%) 8 (8.7%) 5 (1.6%) 3 (3.1%) 4 (12.5%) 0.74 0.78 (0.28-2.18)
Vaccination. n (%)
Seasonal influenza 1 (59.5%) 265 (66.1%) 81 (61.8%) 26 (61.9%) 1.05 0.99 (0.73-1.35)
Pneumococcus 9 (64.7%) 277 (69.1%) 93 (71.0%) 29 (69.0%) 1.18 1.14 (0.81-1.6)
Herpes Zoster 8 (5.2%) 26 (6.5%) 8 (6.1%) 3 (7.1%) 113 1.1 (0.62-1.98)
COVID-19 76 (49.7%) 237 (59.1%) 75 (57.2%) 24 (57.1%) 1.2 1.13 (0.84-1.53)
Primary healthcare visits (last year). Mean (SD)
Family Physician 3.3 (3.2) 3.9 (3.9) 3.5 (3.6) 34 (3.7) 1.01 1 (0.96-1.04)
Primary healthcare nurse 2.46 (2.4) 3.52 (4.6) 3.15 (3.7) 4.0 (5.5) 1.03 1.03 (0.99-1.06)
Hospital and emergency services (at least once last year). n (%)
Home ambulances 38 (24.8%) 137 (34.2%) 56 (42.7%) 20 (47.6%) 1.74™ 177 (1.23-2.35)
Emergency department 66 (43.1%) 212 (52.9%) 77 (58.8%) 27 (64.3%) 156" 1.48" (1.11-1.99)
Hospital admission 43 (28.1%) 143 (35.7%) 65 (49.6%) 23 (54.8%) 1917 1.8™ (1.32-2.47)
"P-value < 0.05; “P-value < 0.01; *"P-value < 0.001.
20Ordinal logistic models adjusted by sex, age comorbidity, and complexity index.

corresponding EHR fields when the spirometer EHR links were not
used. While this limits the accuracy, it also reflects the low-value
placed on spirometry in routine clinical practice. Furthermore, we
could not extract Alpha-1 antitrypsin deficiency because this is
typically examined in hospitals. We did not exclude patients with
an asthma registry because we did not assess its validity; however,
the proportion of patients with this registry was only 6.4%.
Additionally, the study’s cross-sectional design limits the ability of

the researchers to establish causal relationships between
variables.

CONCLUSIONS

A substantial proportion of COPD diagnoses in primary

healthcare are false positives, with limited use of spirometry
for diagnostic confirmation. Overdiagnosed patients showed
dyspnea symptoms similar to those with confirmed COPD,

npj Primary Care Respiratory Medicine (2025) 17

leading to the need for pharmacological treatment and
management. Although higher airflow obstruction was asso-
ciated with increased hospital admissions, emergency depart-
ment visits, and ambulance use, follow-up care and secondary
prevention measures remained similar across all severity stages.
Effective coordination across multiple healthcare settings
among patients with higher airflow obstruction might ensure
integrated care that addresses the multifaceted needs of this
patient population.
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