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Purpose: Bronchial asthma (BA) is a chronic inflammatory disorder of the airways, featuring 

variable and often reversible airflow limitations. An accurate assessment of BA control is 

difficult in practice, especially in the elderly, requiring the assessment of several clinical and 

paraclinical parameters that are influenced not only by asthma, but also by comorbidities. The 

purpose of this study was to evaluate the predictors of uncontrolled BA in a group of elderly 

patients from western Romania.

Patients and methods: We retrospectively evaluated 126 elderly patients (aged $ 65 years), 

who were consecutively evaluated in the Pulmonology Department of Victor Babes Hospital, 

Timisoara, Romania, between March 2009 and July 2012. We collected demographic data, per-

formed pulmonary function testing and an asthma control test (ACT), and evaluated the level of 

BA control based on the 2012 Global Initiative for Asthma guidelines. Statistical processing of 

the data was done using the Epi Info and STATA programs.

Results: In our study group, 36 (29%) patients were men and 90 (71%) were women; their mean 

age was 74.42±8.32 years (range: 65–85 years). A total of 14.28% of patients were smokers. 

About 30.15% of patients had an ACT score ,19, 54.76% had an ACT score 20–24, and 15.09% 

had an ACT of 25. Moreover, 59.52% had normal spirometry results. Infectious exacerba-

tions were found in 58.73% of patients. A history of allergies was demonstrated in 48.41% of 

patients, 34.12% had occupational exposure, and 82.53% of patients were treated with inhaled 

corticosteroids. Our results showed that 30.15% of patients had uncontrolled BA. We found six 

predictive factors for uncontrolled BA: infectious exacerbation, occupational exposure, mixed 

(obstructive and restrictive) ventilatory dysfunction, persistent airway obstruction on spirometry, 

duration of disease in months, and current smoking status. Infectious exacerbations, persistent 

airway obstructions, and occupational exposure were the most powerful predictors.

Conclusion: Elderly patients represent an important group that is at risk for developing uncon-

trolled BA. Predictors may identify those elderly patients with uncontrolled BA and facilitate 

early medical interventions.
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Introduction
Asthma is caused by a chronic inflammation of the bronchial tree. The exaggerated 

response to different triggers induces intermittent airflow obstruction, clinically 

manifesting as wheezing, paroxysmal dyspnea, cough, and chest compression. 

Airflow obstruction is often severe, with large variability and reversibility after 

bronchodilation.1

The evaluation of asthma control is difficult. Given the chronic nature of the symp-

toms, patients have the tendency to underestimate the severity of the disease. For an accu-

rate assessment, guidelines recommend the evaluation of daily and nightly symptoms, 

quantification of daily activity impairment (at work in adults and at school in children) 
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as well as documentation of the number of rescue medication 

doses per week, the variability of obstruction over time, and the 

number of exacerbations. Goals of the management of asthma 

are well defined in the Global Strategy for Asthma Manage-

ment and Prevention Guidelines.1 Control of the symptoms is 

the main objective, together with achieving normal levels of 

activity and pulmonary function, ensuring fewer side effects 

from medication, fewer exacerbations, and decreased mortal-

ity rates.2 A lack of asthma control leads to decreased quality 

of life and to increased costs for the medical health system. 

Asthma in the elderly is underdiagnosed because of less typical 

presentation, subjective awareness, perception, and attribution 

of pulmonary symptoms being poor.3

Elderly asthmatic patients have worse short- and long-

term asthma control when compared with the young adult 

population.4 There is no pathophysiological difference 

between asthma in the elderly and asthma in the rest of the 

population. The difference is actually due to drug pharma-

cokinetics, given the differences in the subject’s volume of 

distribution.5

Materials and methods
Our longitudinal observational study included a population 

group of 126 elderly patients, evaluated at the Pulmonology 

Department, Victor Babes Hospital, Timisoara, Romania, 

from March 2009 to July 2012, with a diagnosis of BA. 

Diagnosis and treatment of BA were established at a base-

line visit by physicians from our department, as based on 

the definition proposed by the Global Initiative for Asthma 

Guidelines.1 Chronic obstructive pulmonary disease (COPD) 

or overlapping COPD–asthma were ruled out based on a 

long history of asthma, a positive bronchodilator test with 

forced expiratory volume in 1 second (FEV
1
) reversibility 

of more than 12%, and a 200 mL increase following 400 µg 

of inhaled salbutamol.1

The study was performed in a tertiary referral center with 

a representative study population, and it featured different BA 

severities and comorbidities. According to local regulations, 

patients with chronic diseases need a follow-up visit every 

6 months after the initial visit (and as needed thereafter) in 

order to obtain new recommendations for medical prescrip-

tions from their general practitioner. This study was approved 

by the “Victor Babes” University of Medicine and Pharmacy 

Timisoara Ethics Commission.

According to the hospital’s policies, all investigated 

patients provided their informed consent so that their data 

could be used for scientific purposes. An individual file was 

completed at each visit, with information obtained about 

the patient’s sex, age, medical and family history, smoking, 

disease onset, the presence of allergies, occupational exposure 

to asthma triggers (flour, wood dust, fungi, animal dander, or 

chemicals), spirometry history, treatment duration, current 

medication, dosages, and reported compliance. Smoking was 

quantified as pack-years. Allergy was reported based on the 

patient’s medical history, including previous skin prick test-

ing and/or a specific serum IgE test. Occupational exposure 

was obtained from the patient’s medical history.

We reported on infectious exacerbation, as per the 

patient’s history, including moderate to severe exacerba-

tion and treatment with antibiotics and/or a short course of 

systemic corticosteroids at unscheduled visits to the general 

practitioner or emergency departments with hospitalization. 

At every 6-month follow-up visit, all patients were evalu-

ated for their level of asthma control; they also completed 

the study file and took an asthma control test (ACT) and 

spirometry. ACT is a five-question health survey that is 

completed by the patient; the patients provide information 

regarding their asthma over the last 4 weeks. Responses to 

the questions are scored from 1 (the worst) to 5 (the best). 

An ACT score of less than 19 indicates uncontrolled asthma, 

a score of 20–24 indicates partially controlled asthma, and a 

score of 25 is attributed to totally controlled asthma.

Asthma exacerbation was defined as an episode of 

progressive worsening of symptoms, including shortness 

of breath, wheezing, cough, and chest tightness, with a 

marked decrease from baseline in pulmonary function, such 

as the FEV
1
.6 Exacerbation was considered when patients 

reported the use of systemic corticosteroids or a change 

in asthma health status severe enough to require a visit to 

the emergency department or lead to a hospital admission.7 

Exacerbation caused by infections was defined based on the 

patient’s history, and we documented it based on commonly 

reported respiratory infections, prescriptions from general 

practitioners, and hospital admission files.

Technicians performed at least three or more acceptable 

spirometric curves, with repeatability of 150 mL or less of 

FEV
1
. Reversibility was defined as an increase of more than 

200 mL or 12% of the FEV
1
 at 30 minutes following the 

inhalation of 400 µg of salbutamol.8

statistical analysis
We included all patients over the age of 65 years old who 

had a history of treated asthma. These patients provided their 

signed informed consent, and they were completely evaluated 

at 6 months. We excluded new cases of BA, COPD, untreated 

BA, and those with incomplete patient data information.

Our study is based on a retrospective analysis of the 

archived patient data from the Clinic of Pulmonology of the 
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Victor Babes Hospital in Timisoara, which is the largest center 

for pulmonary pathology in western Romania. Using univariate 

analyses, we calculated the odds ratio (OR) and confidence 

intervals (CI) for the association between the variables. Epi 

Info version 3.4 and STATA version 9.2 were used for the 

statistical analysis. Single and multiple linear regressions were 

used to assess the associations between continuous variables. 

P,0.05 was considered statistically significant.

Results
In the final analyses, 126 patients met the inclusion criteria. 

In terms of sex distribution, there were 36 males (28.57%) 

and 90 females (71.42%), with a mean age of 74.42±8.32 

years (range: 65–85 years). The data are summarized in 

Table 1.

Asthma onset varied widely with a mean value of 

96.54±92.48 months. Smoking was reported by 14.28% of 

patients.

Our results show that only 19 (15.07%) of the enrolled 

patients had controlled asthma (ACT =25). Most of the 

patients (n=69; 54.76%) were identified as having partially 

controlled BA (ACT =20–24). According to established 

criteria, 38 (30.15%) patients with uncontrolled BA (ACT 

,19) were detected. The mean duration for achieving asthma 

control of was 6.49±3.72 months. The ACT scores are listed 

in Table 2.

Exacerbation was found in 58.73% of the patients, despite 

the fact that 82.53% were treated with inhaled corticoster-

oids (IC); 59.52% of patients presented with an abnormal 

spirometry. Different allergies were reported in 48.41% of 

individuals, while 34.12% had previous occupational expo-

sure to asthma triggers. As shown in Table 3, predictors for 

uncontrolled asthma were as follows: infectious exacerbation, 

OR =3.95, (95% CI: 2.11−7.953), P,0.001; occupational 

exposure, OR =2.18, (95% CI: 1.256−4.452), P=0.008; 

mixed (obstructive and restrictive) ventilatory dysfunction 

on spirometry, OR =1.17, (95% CI: 1.021−1.327), P=0.021, 

persistent airway obstruction, OR =3.78 (95% CI: 1.76−7.78) 

P=0.001; duration of disease (months), OR =1.02, (95% 

CI: 1.002−1.035) P=0.021; and smoking, OR =0.87 (95% 

CI: 0.66−1.09), P=0.012.

Discussion
Asthma is more prevalent in women, as reported in previous 

published guidelines.9 Geriatric asthma has a heterogeneous 

clinical and functional presentation, with a prevalence rate 

similar to that in younger age groups.10 Elderly patients with 

asthma have worse asthma control when compared with the 

young adult population.4 The age of asthma onset may help 

to improve treatment in older adults.11

Exacerbation is more common in patients with asthma, 

even for mild or moderate forms of the disease.5 The onset 

and the severity vary from patient to patient. In the studied 

population, despite the general treatment with IC in mono-

therapy or in combination with bronchodilators or leukotriene 

modifiers, 30.15% of the patients had uncontrolled asthma, as 

defined by previous reported guidelines.12 In elderly patients 

with treated asthma, control of the disease is lost during 

exacerbation; it is also an issue for patients with a history of 

occupational exposure to asthma triggers and in those with 

persistent obstruction at pulmonary function testing.

Exacerbation was related to respiratory infections, such 

as viral or bacterial infections. There is much evidence for 

the contribution of respiratory infections in asthma.13,14 

Allergic sensitization plays a role as a host factor in virus-

induced wheezing.15 Colonization of the bronchial tree 

with Chlamydia pneumoniae or Mycoplasma pneumoniae 

increases the risk of asthma exacerbation.16 Persistent 

obstruction is related to an overlap of asthma with COPD.17 

Severe asthma exacerbation requires admission to a hospital, 

increases the cost of treatment, and can be deadly.6

Occupational exposure can trigger asthma exacerbation 

in asthmatic workers, or it can induce asthma in a previously 

healthy worker.18 The high percentage of occupational expo-

sure in our population can be explained by the significant 

recent development of modern industries in western Romania 

(ie, the prevalence of electronics, tire production, technical 

gases, chemical and electrotechnical industry units, the pro-

duction of auto parts, wiring molds for vehicles, the food 

industry, mobile phones, washing and cleaning products, 

meat processors, as well as petrochemical industries).19

Our results show the importance of an acute event, as 

caused by infections or allergy, in the lack of asthma control 

in elderly patients. A history of occupational exposure makes 

Table 1 subject information

Medical history Number (n) Percentage (%)

Allergy 61 48.41
exacerbation 74 58.73
Occupational exposure 43 34.12
IC 104 82.53
Current smoking 18 14.28

Abbreviation: IC, inhaled corticosteroids.

Table 2 ACT scores in the study group

ACT score (n) Number (n) Percentage (%)

25 19 15.07
20–24 69 54.76
,19 38 30.15

Abbreviation: ACT, asthma control test.
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this population more vulnerable. Our results are concordant 

with those reported by Patel et al.20 Their study also demon-

strated that elderly patients are a high-risk population sub-

group for poorly controlled asthma (regression coefficient: 

0.09 [95% CI: 0.01−0.17] for each decade).

Conclusion
Uncontrolled BA is costly in terms of health care resources, 

decreased work productivity, and frequent hospitalizations. 

Through low resistance to respiratory infections, allergy 

history, and active smoking, elderly patients represent a 

high-risk population group for poorly controlled asthma. 

Our study shows that 30% of the investigated patients had 

uncontrolled asthma, despite receiving the correct treat-

ment of IC.

Exacerbation infections, a history of occupational exposure, 

and persistent airway obstruction were the most important 

predictors for uncontrolled BA. These predictors should 

be included in surveillance and monitoring program for 

elderly patients with asthma. These predictors may identify 

patients with uncontrolled BA and allow for the early medi-

cal interventions. Correct and efficient management of these 

patients would have a positive impact on the patients’ qual-

ity of life, and it would also reduce costs for the health care 

system.
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