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Abstract 

Background:  Previous studies have shown that spirometry is obtained in only 
about a third of patients with chronic obstructive pulmonary disease (COPD) in 
primary care practice. This study evaluated spirometry use in persons prescribed 
an albuterol inhaler in the primary care clinics at a Veterans Administration (VA) 
hospital.  
Methods: One hundred ninety-seven patients prescribed albuterol were reviewed 
for age, education level of the primary care practioners, other respiratory 
medications and diagnosis.  
Results: The average age was 63.2 years (SD, 11.5), and 93% of patients were 
male. Obtaining spirometry was not age or sex-dependent but became more 
frequent with the use of tiotropium (72.2%), long-acting beta agonists (71.8%), 
ipratropium (69.4%)  or inhaled corticosteroids (63.5%) compared to albuterol 
alone (39.4%, p=0.0007). Eighty of the patients had a diagnosis of COPD 
(40.6%), 40 a diagnosis of asthma (20.3%), 23 other respiratory diagnoses 
(11.7%) but 54 (27.4%) had no respiratory diagnosis. Patients diagnosed with 
COPD were more likely to have spirometry performed (71.2%) than patients 
diagnosed with asthma (35%), other respiratory diagnosis (34.7%) or no 
respiratory diagnosis (40.7%) (p=0.00068).  
Conclusions: The above data demonstrate that spirometry is more frequently 
used in patients with COPD than previously reported and increases when 
additional medications are added to albuterol. 
 

Introduction 
Spirometry is recommended for the diagnosis of most adult respiratory disease 
including chronic obstructive pulmonary disease (COPD) and asthma (1-5). 
However, previous publications have revealed that in patients with COPD 
spirometry is performed in only about a third of the patients (6-10). Based on this 
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data, we initiated a quality improvement project to examine compliance with 
spirometry guidelines in primary care.  
 
Most previous investigations have examined patients’ diagnosis of COPD or 
asthma and examined the percentage of patients who had spirometry. However, 
the diagnosis of COPD or asthma is frequently incorrect (11-13). Furthermore, 
these projects may likely both under- and over-diagnose COPD in patients with 
no symptoms (14). Since albuterol is recommended as initial treatment for both 
diseases (1-4), we examined recent prescriptions for albuterol at a single VA 
medical center. Our rationale was that this should eliminate asymptomatic 
patients or patients with very mild disease. We found that in patients prescribed 
albuterol who also had a diagnosis of COPD that spirometry was performed over 
double (72%) of previous reports.  
 

Methods 
This project was approved by the institutional review board of the Carl T. Hayden 
VA Hospital. Using VA records we identified 200 patients seen in primary care 
who were prescribed an albuterol inhaler and had a primary care visit between 
November 1-5, 2010 or November 8-12, 2010. The electronic records were 
reviewed for each patient. Demographic data (age, sex); education level of 
provider (MD or DO, nurse practioners); diagnosis (COPD, asthma, other 
respiratory diagnosis or no diagnosis); other respiratory medications, and the 
presence of spirometry were recorded. When spirometry was available for COPD 
patients, spirometric values of FEV1/FVC% or FEV1% predicted were recorded 
and used to classify COPD severity based on the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) criteria (1,15).  
 
Statistical Analysis 
Comparisons between the groups with and without spirometry were made with χ2 
tests for categoric variables and t tests for continuous variables. The association 
between having spirometry performed and patient characteristics was evaluated 
in unadjusted models.  
 

Results 
Chart review 
Two hundred charts were examined, but 3 patients were excluded, one because 
they had not been prescribed albuterol and two because of incomplete data. The 
remaining 197 patients were evaluated.  
 
Demographics 
Age was 63+11 years and 7% of the patients were female. Age and sex were not 
significantly different between those who had spirometry and those who did not 
(data not shown, p>0.05 both comparisons).  
 
Education Level of Provider 
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There were 16 MD or DO physician primary care providers and 8 nurse 
practioners. The physicians saw 136 patients and the nurse practioners 61. 
Spirometry was present on 73 of the patients seen by physicians (53.7%) and 29 
of the patients seen by nurse practioners (47.5%, p=0.45).  
 
Other Respiratory Medications 
Numbers of patients with other respiratory medications are shown in Table 1. 
Many patients were on multiple medications. Patients on albuterol alone were 
significantly less likely to have spirometry than those on other medications 
(p=0.0007). Only two patients were receiving theophylline and one oral 
prednisone.  
 
Table 1. Spirometry and other respiratory medications prescribed  

 

LABA=Long-acting beta agonist 

 Medication 
 Albuterol alone Ipratropium LABA Tiotropium ICS 
+ Spirometry 37* 25 28 13 40 
- Spirometry 56 12 11 5 23 

ICS=Inhaled corticosteroid 
*p=0.0007 compared to other medications 
 
Diagnosis 
COPD was diagnosed in 80 patients (40.6%), asthma in 40 patients (20.3%), 
other respiratory diagnosis in 23 patients (11.7%) but no respiratory diagnosis 
was recorded in 54 patients (27.4%). Other respiratory diagnosis included 10 
patients with tobacco dependence, 3 with dyspnea, 2 with lung carcinoma, and 2 
with obstructive sleep apnea and one each with allergies, cannabis dependence, 
sinusitis, coin lesion, pulmonary embolus and respiratory disorder not otherwise 
specified. Patients with COPD were significantly more likely to have spirometry 
performed than other diagnosis (Table 2).  
 
Table 2. Spirometry and respiratory diagnosis 
 Diagnosis 
 COPD Asthma Other respiratory  diagnosis None 

+ Spirometry 57* 14 8 22 
- Spirometry 23 26 15 32 
*p=0.00068 compared to other diagnosis 
 
Of the 57 patients with COPD and spirometry, 5 had very severe disease (FEV1 
<30% predicted), 16 had severe disease (30% FEV1< 50% predicted), 34 had 
moderate disease (50% FEV1 < 80% predicted) and 2 had mild disease 
(FEV1>80% predicted) by GOLD criteria. Six of the 18 COPD patients without 
spirometry were receiving albuterol alone compared to 11 of the 57 of the COPD 
patients with spirometry (p=0.5519).  
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Discussion 
 

The objective of this study was to examine spirometry use in primary care in 
patients with prescribed albuterol. Overall, the presence of spirometry in patients 
was low, with only 51.8% of patients having spirometry performed during the 
analysis period. Patients diagnosed with COPD or who had additional respiratory 
medications prescribed in addition to albuterol were more likely to undergo 
spirometry. In the present study, 71.8% of patients with COPD received 
spirometry.  This is more than twice the percentage of previous reports where 
only about a third of COPD patients had spirometry performed (6-10). 
 
Spirometry is performed in some general medicine clinics, but in our hospital 
spirometry is performed in the pulmonary function laboratories or in the 
pulmonary clinic, a situation that may differ from many health-care systems. 
However, a previous report from a VA hospital reported only about a third of 
newly diagnosed COPD patients received spirometry (7). Our study differs in 
several aspects which might explain at least part of the variance. First, rather 
than looking at a diagnosis of COPD, we examined patients who were prescribed 
albuterol. This includes patients with asthma and other respiratory diagnosis. 
Second, we included patients with long-standing COPD rather COPD recently 
diagnosed. Previous reports suggest that as the number of visits increases that 
the likelihood of spirometry also increases (10). Third, many patients are “co-
managed”, that is they received health care elsewhere in addition to the VA. It is 
entirely possible that they may have had spirometry performed elsewhere which 
is not available in our medical record. However, in contrast to previous studies, 
chart reviews were performed on each patient. If the patient had a previous 
spirometry recorded in the chart from another institution this should have been 
noted in our study. Fourth, the VA pharmacy placed restrictions on primary care 
physicians prescribing long-acting bronchodilators, especially tiotropium. These 
patients were usually referred to our pulmonary clinic where spirometry was 
usually required prior to referral.  
 
Several factors have been previously identified that are related to lower rates of 
spirometry. Age had been reported as the factor with the most pronounced 
impact on decreasing the likelihood of undergoing spirometry in a VA population 
(6). However, we found no influence of age on the likelihood of spirometry 
performance. COPD diagnosis has also been reported to have a decreased 
likelihood of spirometry performance (10), but in contrast, we found that COPD 
actually increased the likelihood of spirometry performance. The use of 
theophylline has also been associated with decreased levels of spirometry 
performance. However, only about 1% of our patients were prescribed 
theophylline.  
 
There are several limitations to our study. First, it is a single site study. It is 
possible that our primary care physicians are more likely to order spirometry 
because of increased awareness or restrictions in prescribing long-acting 
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bronchodilators or referral to a pulmonary clinic. Previous reports from the VA 
have demonstrated that there is a large geographic variation in the use of 
spirometry to diagnose COPD (8). The location of the present study was in 
Veterans Integrated Service Network 18 (Arizona, New Mexico and West Texas) 
where spirometry use (36.9%) approximated the National mean (36.7%). It is 
unclear whether the results from the present study can be generalized to the VA 
as a whole or non-VA institutions is unclear. Second, we examined patients 
prescribed an albuterol inhaler rather than those with a diagnosis of COPD or 
asthma. This likely eliminates many patients with mild or no symptoms which 
differs from previous studies. The US Preventive Services Task Forces has 
recommended against screening asymptomatic patients with spirometry (16). 
 
The patients with no diagnosis given albuterol were a heterogenous group and 
the indications for the use of albuterol were often absent or unclear. Although 
albuterol can be empirically prescribed for asthma, cough or COPD, the 
indications for albuterol were absent in the majority of charts.  
 
This study suggests that in contrast to previous reports, much of the current 
COPD diagnosis and management is based on spirometric evidence of airway 
obstruction in addition to symptoms. Although the role of spirometry in routine 
clinical practice remains unclear, primary care providers at our VA hospital 
appear to frequently use spirometry in patients with COPD. 
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