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Abstract 

BACKGROUND: Asthma is associated with many comorbidities, but the magnitude of 

the association has not been clearly defined. We aimed to examine the relationship 

between asthma and comorbidities using information obtained from the Health Search 

Database (HSD) owned by the Italian College of General Practitioners (SIMG). 

METHODS: We conducted a population-based retrospective study using information 

obtained from the HSD. The software system used codes all the diagnostic records using 

the 9th Revision of the International Classification of Diseases. 

RESULTS: Apparently, asthma was weakly associated with cardiovascular and 

hypertensive diseases. Intriguingly, the OR of acute or old myocardial infarction was 0.84 

(95% CI 0.77-0.91). Asthma was also weakly associated with depression, diabetes 

mellitus, dyslipidaemia, osteoporosis, and rhinosinusitis. On the contrary, it was strongly 

associated with gastroesophageal reflux disease (GERD) and, mainly, allergic rhinitis 

(AR). Age did not influence the association of asthma with comorbidities whereas gender 

had a different impact according to the specific comorbidity. 

CONCLUSIONS: Our results indicate that asthma is weakly associated with many 

comorbidities, whereas its association with AR or GERD is stronger. 
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Traditionally, comorbidity has been defined as a disease coexisting with the primary 

disease of interest [1]. Comorbidities, such as ischemic heart disease, heart failure, 

osteoporosis, normocytic anaemia, lung cancer, depression and diabetes, may frequently 

occur in patients with in chronic obstructive pulmonary disease (COPD) [2-4]. It has been 

suggested to define comorbidities in COPD as the presence of one or more distinct 

disorders (or diseases) in addition to COPD, regardless of whether the comorbid 

conditions are or are not directly related to COPD; and a distinct disorder or disease that 

is not part of the spectrum of the natural history of COPD [1]. 

 Also asthma has been proposed to be associated with many comorbidities [5]. In fact, 

some reports suggest that various comorbid conditions occur more frequently than 

expected with asthma, with some being associated with poor control and a differential 

response to therapy options, although their role in the clinical expression of asthma has 

not been fully elucidated [6]. Unfortunately, the prevalence of comorbidities in asthmatic 

patients varies tremendously between studies [6], likely because we still do not know 

whether the comorbid conditions are or are not directly related to asthma since they are 

generally not considered part of the spectrum of the natural history of asthma. 

In the present study, we aimed to examine the relationship between asthma and its 

comorbidities and determine the relative magnitude of association of asthma with each of 

most common comorbidities using information obtained from the Health Search 

Database (HSD) owned by the Società Italiana Medici Generici (SIMG), the Italian 

College of General Practitioners, which stores information on about 1.5% of the total 

Italian population served by general practitioners (GPs).  

Patients and Methods 

Collection of Information 

Primary-care data were obtained from the HSD of SIMG. Established in 1998 with the 

primary aim to carry out observational studies on the incidence and prevalence of chronic 

diseases and with the input of GPs who accept to participate on a voluntary basis, the 

HSD contains information provided by more than 650 Italian GPs and included a total of 

more than 900,00 individuals older than 14 years (since 1978 the Italian National Health 



Service has provided pediatric primary care to children between 0 and 14 years of age 

through the use of community-based pediatricians). 

After intensive training, all participating GPs had to use specially designed software to 

record data during their normal daily clinical practice (Millewin). The software system 

codes all the diagnostic records by using the Classification of Diseases, Ninth Revision, 

Clinical Modification (ICD-9-CM) [7]. Prescription records are also coded according to the 

anatomical therapeutic chemical (ATC) classification system. Data are recorded in the 

HSD with the consent of the patient, lawfully stored, managed according to privacy rules 

and can be used for scientific studies without any further authorization from an ethics 

committee. 

It is well known that before using any data resource, particularly one that is based on 

computer records, it is necessary to determine the quality and completeness of the 

available information. Therefore, data are subject to a range of quality checks. Any 

variations within agreed ranges are investigated and submitted to each participating GP. 

Physicians who fail to meet standard quality criteria are not considered for 

epidemiological studies [8]. 

We must highlight that comparative analyses have demonstrated the validity of the 

information gathered in the HSD [9]. 

Ascertainment of asthma and comorbidities 

Cases of asthma were identified on the basis of the ICD-9 code 493. All cases identified 

on the basis of the ICD-9 codes 491, 492, and 496 were not considered in this study. The 

number of patients classified on the basis of the ICD-9 code 493.2 was really small and 

for this reason we have not considered it separately also for avoiding a statistical bias. 

Unfortunately we have not information in our database related to temporality.  

Always using the ICD-9 codes, we regarded as chronic specific comorbidities cases of 

ischemic heart disease (410-414), diseases of the pulmonary circulation (415-417), other 

forms of heart disease (420-429), cardiac arrhythmia (427), heart failure (428), 

hypertensive disease (401-405), diabetes mellitus (250), dyslipidaemia (272.4), 

osteoporosis (733.0), neurotic disorders, personality disorders and other non-psychotic 

mental disorders (300-316), depressive disorders not elsewhere classified (311), 



gastroesophageal reflux disease (GERD) (530.81), allergic rhinitis (AR) (477), and 

sinusitis (473.9). 

Analysis 

The study was carried out by a cross-sectional and observational field method. It 

permitted to describe the situation at the time of data collection, at the end of December 

2009, and it allowed determining the prevalence of investigated outcomes. The studied 

population was divided by several clusters: age (15-34, 35-44, 45-54, 55-64, 65-74, 75-

84 and older than 85 years old), gender (male and female), and comorbidities. 

We evaluated the odds ratio (OR) that was chosen instead of relative risk (RR) because 

asthma has a prevalence that is less than 10% [10, 11]. Positive and negative OR values 

mean a co-relative positive and negative association between evaluated variables. Data 

were adjusted for sex and age by Mantel-Haenszel method, which permits a precision-

based estimate of the OR. Furthermore, if the prevalence of comorbidities was more than 

10%, and the OR was more than 2.5 or less than 0.5, correction of the OR was carried 

out [10, 11]. In order to calculate statistical and epidemiological values, computer 

software GraphPad Prism (CA, USA), SPSS (Chicago, IL, USA) and OpenEpi (Dean AG, 

Sullivan KM, Soe MM. Open Source Epidemiologic Statistics for Public Health) were 

used.  

Results 

We identified a population of 909,638 individuals (429,962 men and 479,676 women) 

aged >14 years and registered in the HSD at the end of December 2009. There were 

55,500 (6.1% of the entire population) individuals suffering from asthma. The prevalence 

of asthma was greater in women than in men, with a men/women ratio of 0.83, and 

slightly decreased with age in both men and women. 

Prevalence of comorbidities 

Table 1 shows the demographic characteristics of study population by age, gender, 

geographic area distribution and asthma prevalence. The general population included all 

individuals aged >14 years and registered in the HSD at the end of December 2009. All 

of them that there were not identified on the basis of the ICD-9 code 493 were 



considered �non-asthmatics�. Table 2 illustrates the prevalence of comorbidities in the 

general population and in asthmatic patients. 

Table 2 describes the observed prevalence of comorbidities in the study population. The 

pooled prevalence of cardiovascular morbidity (acute or old myocardial infarction, angina 

and coronary disease, cardiac arrhythmia, heart failure, cerebrovascular disease, other 

heart disease, or pulmonary embolism) was 11.6% in the general population and 11.1% 

in asthma whereas that of hypertensive disease was 25.7% in the general population and 

28.3% in asthma. Overall, 28.7% of the general population and 37.8% of the asthmatic 

population were identified with a recorded code for non-psychotic mental disorders, 

including depressive disorders not elsewhere classified. The prevalence of diabetes 

mellitus was 7.8% in the general population and 8.4% in asthma, whereas that of 

dyslipidaemia was 3.2% in the general population and 4.2% in asthma. 9.8% of the 

general population and 16.6% of the asthmatics suffered from GERD. In the general 

population, the prevalence of AR was 6.2% and that of rhinosinusitis 3.6%, whereas 

between asthmatic subjects, 18.5% were also identified with a code for allergic rhinitis, 

and 5.7% with a code for rhinosinusitis. The prevalence of osteoporosis was 7.6% in the 

general population and 10.3% in asthma. 

Association between asthma and comorbidities 

Figure 1 shows ORs for the association between asthma and individual chronic 

conditions. Apparently, there was a weak association between asthma and 

cardiovascular and hypertensive diseases. Intriguingly, the OR of acute or old myocardial 

infarction was 0.84 (95% CI 0.77-0.91). Asthma was weakly associated also with 

depression, diabetes mellitus, dyslipidaemia, osteoporosis, and rhinosinusitis. On the 

contrary, it was strongly associated with GERD and, mainly, AR. 

Impact of gender on comorbidities in asthma  

Being female slightly increased the association of all cardiovascular diseases, mainly 

heart failure, but not angina and coronary disease and acute or old myocardial infarction, 

with asthma (figure 1). Also in men there was no association between asthma and acute 

or old myocardial infarction and, moreover, in this gender asthma was not associated 

with hypertensive disease. However, contrary to women, men presented an association 

between asthma and angina and coronary disease.  



In women, the association between diabetes mellitus, dyslipidaemia, osteoporosis, 

depression, psychiatric disorders and GERD and asthma was stronger than in men. In 

men there was not association between asthma and diabetes whereas the association 

between asthma and AR and rhinosinusitis was stronger than in women. 

Impact of age on comorbidities in asthma  

Figure 2 shows the ORs of various chronic comorbidities in people with asthma across 

age groups. The prevalence of cardiovascular diseases and hypertensive disease 

increased with the increase in age, but we did not observe significant increases of OR 

values with age. Also for all other comorbidities, increasing age resulted in a progressive 

increase in their prevalence, but changes in age did not really increase the association. 

On the contrary, the prevalence of AR decreased with the increase in age but, again, the 

different age clusters did not affect differently its association with asthma. 

Discussion 
Interpretation of association between asthma and comorbidities 

The analysis of data in HSD allows us to confirm that AR and GERD are comorbidities 

that frequently coexist with asthma. We must stress that our database allowed us to 

examine the association of comorbidities and asthma only in adults. A recent review of 

the published evidence on comorbidities of asthma during childhood described 

overweight, AR, dysfunctional breathing, depressive disorders and, perhaps, GERD as 

the most frequent comorbidities in children [12]. 

The majority of patients with asthma present with symptoms of seasonal or perennial AR 

[13]. A cross-sectional, observational study, conducted in France by GPs to describe the 

frequency and severity of AR according to the severity of the asthmatic disease, 

suggested that AR was associated with more severe asthma [14]. We cannot confirm or 

deny this finding because HSD does not offer us real indication on asthma severity. 

Asthma and AR share similar triggers and similar pathophysiology characterized by 

similar inflammatory cell infiltrates [15]. It has been suggested a central mechanism 

behind the link with eosinophil precursors emanating from the bone marrow in response 

to triggers migrating not only to the site of stimulation, such as the nasal mucosa, but 

also to other sites within the one airway, including the lower respiratory tract [16]. 

Autonomic imbalance also plays a role in both conditions via changes in neural tone to 



effector tissues, release of neuropeptides, and interplay with cellular recruitment [17]. 

Increased lower airway exposure to airborne contaminants from mouth breathing and 

increased need for conditioning the inspired air are other two suggested mechanisms of 

nose-lung interaction [15, 18]. 

Our results also show a link between asthma and rhinosinusitis. This finding is in 

agreement with the fact that AR is a risk factor for sinusitis, and asthmatics are known to 

be at increased risk for sinusitis [6]. However, contrary to what found in a large cohort of 

asthmatics that documented that women were associated with an increased risk of AR 

and sinusitis [19], in our population both AR and rhinosinusitis presented a stronger 

association with asthma in men than in women. 

Patients with asthma are also at a significantly increased risk of developing GERD [20]. It 

has been suggested that the altered respiratory physiology in asthma patients may 

predispose them toward gastroesophageal reflux [21]. Respiratory obstruction can result 

in negative pleural pressures, increasing the pressure gradient between the thorax and 

abdominal cavity, thus promoting reflux [21]. We cannot confirm this hypothesis because 

our database does not offer us indication on the temporal sequence relationship between 

the two diseases. However, whatever the case may be, our data indicate that the 

different clusters of age are not associated in a different manner with GERD. 

We believe that the most important finding of our study is the documentation that asthma 

is only weakly associated with cardiovascular and hypertensive diseases, contrary to 

what is observed in patients with COPD [22] This might question the importance of the 

systemic inflammation in asthma, while recent studies have suggested a connection 

between comorbidities and systemic inflammation in COPD [2-4]. In particular, our data 

indicate that in asthmatic patients there is not a real association of their respiratory 

disease with acute or old myocardial infarction. Moreover, angina and coronary disease, 

are associated with asthma mainly in men, and age does not seem to influence the 

association between asthma and cardiovascular and hypertensive diseases. This 

conclusion is in agreement with the documentation that asthma is not a risk factor for 

coronary heart disease in middle aged adults [23]. Nonetheless, some reports suggested 

that subjects with severe asthma, especially women, have a significant increased hazard 

of ischemic heart disease [24]. We are unable to explain why there is a significant 

association between asthma and angina and coronary disease but not myocardial 

infarction in men, although the prevalence of angina and coronary disease and that of 



myocardial infarction in asthmatic men were similar to those in men in the non-asthmatic 

population. It is likely that the low number of events could have generated information 

that larger numbers could deny, although again we must emphasize the large size of our 

sample. In any case, we cannot exclude that the increased ORs for cardiac arrhythmia 

and heart failure, as well as other heart diseases, may suggest that the consequences of 

those diseases on the lung could have been confounded with asthma. However, we must 

stress that we have only considered comorbidities that were present in the same patient 

simultaneously with the diagnosis of asthma.  

In the present study, we have documented that asthma is associated with 

cerebrovascular disease only in women and in a weak manner. In an attempt to explain 

the higher prevalence of cerebrovascular disease in asthmatic women, Onufrak and 

coworkers [25] provided evidence that adult-onset asthma is associated with carotid 

atherosclerosis among women but not among men. In contrast, childhood-onset asthma 

was not significantly associated with atherosclerosis among either women or men. Our 

database does not allow us to know if our patients were suffering from childhood- or 

adult-onset asthma. Consequently, we cannot confirm or deny the different distribution of 

risk between the sexes related to the different time of onset of asthma. 

Our data also showed that non-psychotic mental disorders, including depressive 

disorders, have a high prevalence in asthmatic patients, indicating that these disorders 

frequently co-occur. Various studies have investigated whether individuals with asthma 

are more likely to be depressed than those without asthma, and while a number of 

studies have supported this hypothesis, other investigators have not found such evidence 

[26]. In response to the differing findings in regards to this issue, Adams et al. [27] 

theorised that differing sampling techniques may have been related to the discrepancies 

between findings. Mechanisms of the associations between asthma and mental disorders 

remain unknown. It has been suggested that there is a causal link between asthma and 

anxiety disorders; yet, increasingly, evidence supports the possibility that one or more 

outside factors, either environmental or genetic, may influence the risk of both [28]. 

Potential factors that could play a role in causal mechanisms for the relationship between 

asthma and panic disorder include increased levels of anxiety associated with fear of the 

next asthma attack, the anxiogenic properties of asthma medications, hyperventilation 

associated with panic attacks, and poor adherence to asthma treatment in patients with 

psychiatric diagnoses. 



The observed association between asthma and diabetes mellitus, at least in women, 

deserves attention also because it is a finding that contrasts with several reports in 

literature. In an Australian cross-sectional analysis of a representative population of 

adults, asthma was not a significant risk factor for diabetes [29] and, moreover, no 

significant association between asthma and risk of type 2 diabetes was found in women 

[30]. The lack of association between diabetes and asthma, at least in men, contrary to 

what is observed in COPD, may suggest a link to the different pattern of inflammation in 

asthma compared with COPD [31]. 

It is intriguing that we have also observed an association between asthma and 

dyslipidaemia, with a higher OR in women. There are speculative data to propose the 

possibility that alterations in the type or amount of lipids in the blood could have effects 

that promote or exacerbate asthma [32]. It has been suggested that leptin might be 

involved in the pathogenesis of asthma in the overweight children, and IFN-γ might be a 

pathway in the process of leptin-induced inflammation [33, 34]. A more recent study 

indicated a higher prevalence of asthma in children with high serum cholesterol [35]. The 

study was a very small one (188 subjects) and has not yet been reproduced. 

Our results confirm that dyslipidaemia, GERD, or type 2 diabetes, which are 

comorbidities of obesity, are associated with asthma. It has been proposed that 

comorbidities of obesity may provoke or worsen asthma [32]. We must mentioned that 

HSD indicates (data not shown) a clear relationship between BMI and asthma, 

suggesting that the prevalence of asthma is increased in proportion to BMI. In any case, 

we must also stress that obese asthma patients do not demonstrate increased cellular 

airway inflammation, possibly because of the presence of a non-Th2 cytokine-driven, 

nonallergic asthma phenotype. Comorbidities, such as GERD, may contribute to the 

presentation of asthma in the obese and, intriguingly there is also increasing evidence 

that cytokines secreted by adipose tissue cause systemic inflammation [36]. 

The documentation that, although in our population there was a high prevalence of 

osteoporosis among women, the ORs of the two sexes were similar, is worthy of mention, 

also considering the observed lack of association due to age. To the best of our 

knowledge, this is the first report that indicates that gender is not an important factor in 

the link between asthma and osteoporosis. However, we must mention that osteoporosis 

in men is substantially underdiagnosed, undertreated, underreported and, mainly, 

inadequately researched [37], and this could justify the reported higher prevalence of 



osteoporosis among women, and also explain why the majority of studies have looked at 

the link between asthma and osteoporosis only in women with contrasting results.  

Strengths and limitations of the study 

We believe that our results are interesting because they come from a large, validated, 

population-based database that illustrates what can be observed in real life and can be 

considered representative of the general population. This is the major strength of the 

present study. However, we must admit that the present study has important limitations, 

many of which are common to retrospective database analyses. These limitations might 

be associated mainly with bias towards the selection of more highly motivated, or better 

organized, practices. Consequently, our findings might likely be an overestimate of the 

general picture on the one hand. Nonetheless, on the other hand, it is well known that 

patients vary in their use of health care and it is accepted that a significant proportion of 

patients who are ill may not consult their doctor and this can lead to underestimation of 

the problem. Moreover, we must emphasize that HSD data relate to those diagnoses for 

which a relevant medication is prescribed. Thus, for example, a diabetic patient who is 

controlled with diet therapy will not be detected. This limitation may underestimate the 

true prevalence of the disease, but it ensures that the condition is currently active, and 

the diagnosis is severe enough to require pharmacotherapy. 

We must also highlight that there may have been misclassification when our GPs have 

used specific diagnostic categories and this likely because there are no standardized 

methods of applying diagnostic labels in general practice. GPs are faced with an array of 

alternative codes for the same or similar conditions and, in effect, practicing physicians 

have little faith in the accuracy of the ICD-9 diagnoses entered for prescription purposes 

and this can question the real value of diagnoses in the HSD. 

A third critical issue is that most patients with chronic disease have more than one 

relevant diagnosis and the diagnosis recorded on the motherboard for any particular visit 

may not be the primary reason for the visit. Furthermore, many physicians informally 

report paying little attention to the accuracy of the diagnosis recorded, relying instead on 

codes committed to memory from frequent use [38]. 

Nonetheless, we must highlight that comparative analyses have demonstrated the 

validity of the information gathered in the HSD [39]. Therefore, we believe that the 



prevalence of comorbidities in our asthmatic patients seems to be realistic because the 

use of a population-based general practice database allows studying a real-life clinical 

setting. Moreover, we must also admit, as stressed before, that this is a cross-sectional 

study and, consequently, the temporal relationship between clinically relevant 

comorbidities and asthma is unknown. 

Conclusion 

In conclusion, our study documented that numerous comorbidities are frequently 

associated with asthma. Therefore, the identification of comorbidities must become an 

integral part of the core management of asthma. As correctly stressed by Boulet [6], a 

systematic evaluation, not only of the presence of comorbid conditions, is necessary, but 

we have to ensure that these are also adequately treated/controlled, so that their effect 

on asthma is minimised. 
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Table 1: Demographic characteristics of study population by age, gender, geographic 
area distribution and asthma prevalence. N = number of subjects. 

General population (total) 
Total Men Women 

Age (years) N %  N % N % 
15-34 219,149 24.17 110,253 25.64 108,896 22.7 
35-44 167,191 18.41 81,744 19.01 85,447 17.81 
45-54 156,279 17.21 76,080 17.69 80,199 16.72 
55-64 135,376 14.90 65,474 15.23 69,902 14.57 
65-74 113,465 12.46 52,235 12.15 61,230 12.76 
75-84 84,196 9.18 33,671 7.83 50,525 10.53 

> 85 33,982 3.67 10,505 2.44 23,477 4.89 
Total 909,638 100 429,962 47.28 479,676 52.73 

       
Northern Italy 363,956 40.01 173,139 40.27 190,817 39.78 

Central Italy 253,120 27.82 118,444 27.55 134,676 28.08 
Southern Italy 292,562 32.16 138,379 32.18 154,183 32.14 

       
General population (non-asthmatics) 

Total Men Women 
Age (years) N %  N % N % 

15-34 203,390 23.81 101,737 23.66 101,653 21.19 
35-44 157,068 18.39 77,464 18.02 79,604 16.60 
45-54 146,845 17.19 72,413 16.84 74,432 15.52 
55-64 127,667 14.95 62,633 14.57 65,034 13.56 
65-74 106,897 12.52 49,775 11.58 57,122 11.91 
75-84 79,690 9.33 32,180 7.48 47,510 9.90 

> 85 32,581 3.81 10,134 2.36 22,447 4.68 
Total 854,138 100 406,336 47.57 447,802 52.43 

       
Northern Italy 345,017 40.39 164,911 40.58 180,106 40.22 

Central Italy 239,651 28.06 112,642 27.72 127,009 28.36 
Southern Italy 269,470 31.55 128,783 31.69 140,687 31.42 

       
Asthmatic patients 

Total Men Women 
Age (years) N %  N % N % 

15-34 15,759 29.38 8,516 36.05 7,243 22.72 
35-44 10,123 18.22 4,280 18.12 5,843 18.33 
45-54 9,434 16.81 3,667 15.52 5,767 18.09 
55-64 7,709 13.65 2,841 12.02 4,868 15.27 
65-74 6,568 11.65 2,460 10.41 4,108 12.89 
75-84 4,506 7.88 1,491 6.31 3,015 9.46 

> 85 1,401 2.40 371 1.57 1,030 3.23 
Total 55,500 50.00 23,626 42.57 31,874 57.43 

       
Northern Italy 18,939 34.12 8,228 34.83 10,711 33.60 

Central Italy 13,469 24.27 5,802 24.56 7,667 24.05 
Southern Italy 23,092 41.61 9,596 40.62 13,496 42.34 

       
 Asthma prevalence 
 Total Men Women 
 6.10 5.49 6.64 



Table 2 - Demographic characteristics of study population by prevalence of comorbidities 
(%). 
 

 General population  
Total 

General population  
Non-asthmatics Asthmatic patients 

 Total Men Women Total Men Women Total Men Women 

Ischemic 
cardiopathy 2.05 2.58 1.57 2.03 2.57 1.53 2.40 2.63 2.23 

Myocardial 
infarction 1.24 1.91 0.64 1.25 1.93 0.64 1.05 1.58 0.66 

Cardiac 
arrhythmia 5.30 5.02 5.55 5.21 4.96 5.43 6.70 5.90 7.29 

Heart Failure 1.03 0.99 1.06 0.99 0.97 1.02 1.50 1.31 1.64 

Hypertension 25.75 24.1 27.22 25.58 24.12 26.90 28.33 23.80 31.69 

Cerebrovascular 
disease 1.64 1.43 1.83 1.63 1.43 1.81 1.88 1.44 2.21 

Other heart 
disease 0.18 0.19 0.18 0.18 0.18 0.17 0.28 0.27 0.28 

Pulmonary 
embolism 0.17 0.16 0.19 0.17 0.15 0.19 0.26 0.21 0.29 

Allergic rhinitis 6.18 6.13 6.22 5.38 5.35 5.41 18.53 19.67 17.68 

Rhinosinusitis 3.61 2.97 4.18 3.47 2.86 4.02 5.74 4.92 6.34 

Diabetes mellitus 7.82 8.49 7.22 7.78 8.54 7.10 8.36 7.68 8.87 

Dyslipidemia 3.23 3.73 2.78 3.16 3.69 2.68 4.23 4.42 4.09 

Osteoporosis 7.56 1.45 13.03 7.38 1.42 12.78 10.32 1.95 16.53 

Psychiatric 
disorders 24.19 19.19 28.67 23.72 18.94 28.06 31.37 23.50 37.21 

Depression 4.48 2.79 5.99 4.36 2.75 5.83 6.21 3.48 8.23 

Gastroesophageal 
reflux 9.85 8.73 10.85 9.41 8.44 10.29 16.56 18.74 13.63 

 
 



Figure 1 � Adjusted odds ratios and 95% confidence limits of comorbidities in asthma. 

"Total� adjusted for age and sex, �Men� and �Women� adjusted for age. p<0.05 vs non-

asthmatic population. 

 



Figure 2 � Adjusted odds ratios and 95% confidence limits of comorbidities in asthma 

in different strata of age in years. p<0.05 vs comorbidities in non-asthmatic population. 

Values adjusted for sex. 

 

 

 

 
 

 

  


