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ABSTRACT 

Aim: This research aimed to evaluate the effect of gastroesophageal reflux disease (GERD) on pulmonary volumes, airflows, and 

airway resistance in the patients without respiratory symptoms and compare them with the healthy subjects. 

Background: GERD is the return of gastric content into the esophagus and beyond. GERD may play an essential role in the 

extraesophageal diseases, including chest pain, asthma, laryngitis, chronic cough, and sinusitis. The relation between GERD and 

airway involvement in asthma and also bronchoconstrictor effects of GERD are well recognized, but its impact on lung parameters in 

the patients with GERD without respiratory symptoms is unclear. 

Methods: In a case-control study, 78 GERD patients without pulmonary symptoms and 93 healthy subjects as control group were 

enrolled. The impulse oscillometry examined airway resistance. The body plethysmograph measured the pulmonary volumes and 

airflows.  

Results: The mean age of GERD patients and the healthy subjects were 37.30±9.76 and 34.74±11.10, respectively. A total of 53.8% 

of patients and 67.7% of healthy subjects were male. The lung volumes measured by the body plethysmography were normal in both 

patients and healthy subjects. However, there was a significant difference between the groups in forced expiratory volume in 1 second 

(FEV1)/forced vital capacity (FVC) (P=0.01) and maximal mid expiratory flow (MMEF) (P=0.008). Airway resistance at R5Hz was 

significantly higher in the case group than the control group (P=0.001).  

Conclusion: The results of the current study demonstrated that GERD patients have small airway disease even in the absence of 

respiratory symptoms. 

Keywords: Gastroesophageal reflux, Lung function, Plethysmography, Airway resistance, Oscillometry. 

(Please cite as Nazemiyeh M, Nouri-Vaskeh M, Somi MH, Saeedi E, Sharifi A. Lung function parameters in patients 

with gastroesophageal reflux without respiratory symptoms: a case-control study. Gastroenterol Hepatol Bed 

Bench 2019;12(4):287-291). 

 

Introduction  

  1 Gastroesophageal reflux disease (GERD) is a 

common gastroesophageal problem that is caused by 

retrograde bolus movement of gastric acidic content 

into the esophagus and may reach higher levels up to 

laryngopharynx (1). The prevalence of GERD is 8.8%-

25.9% in European countries and 8.7%-33.1% in the 

Middle East (2). The prevalence of weekly and monthly 

                                                 
Received: 25 June 2019   Accepted: 18 August 2019 

Reprint or Correspondence: Akbar Sharifi, MD. 

Tuberculosis and Lung Diseases Research Center, Tabriz 

University of Medical Sciences, Tabriz, Iran.  

E-mail: ak.sharif1349@gmail.com 

ORCID ID: 0000-0001-8808-2028 

symptoms of GERD in the North-West of Iran is about 

26.8% and 34.1%, respectively (3).  

The mechanism responsible for the GERD 

pathogenesis includes the increase in the duration of 

lower esophageal sphincter relaxation, decrease in the 

pressure of lower esophageal sphincter, esophageal acid 

clearance interruption, hiatal hernia, slow gastric 

passage and increased gastric acid secretion (4). GERD 

has a vital role in some problems such as chest pain (5), 

asthma (6), laryngitis (7), chronic cough (8), sinusitis 

(9), increased upper gastrointestinal bleeding risk (10), 

esophageal stricture (11), intestinal metaplasia (12), 

Barrett’s esophagus (13) and esophageal 
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adenocarcinoma (14). The role of the esophageal 

diseases in airway disorders has not been yet 

completely understood. The airway hyper-

responsiveness caused by the direct mucosa damage 

increased vagal tone and bronchial spasm (15). Also, 

neuro-inflammatory reflexes may have a role in the 

airway responsiveness by releasing tachykinins 

peptides, including P, and A neuro-quinine (15). The 

combination of these mechanisms can cause the 

afferent vagus impulses and finally, airway stimulation 

(15). The previous studies have shown the effects of 

GERD bronchoconstrictor on asthma (16, 17).  

     The atypical manifestation or extra-esophageal 

syndromes of GERD has received considerable 

attention in recent years. Based on the previous 

findings in the correlation between GERD and lung 

diseases and the possible effects of GERD with 

different mechanisms on the tracheobronchial tree; this 

study was designed to determine the lung volumes, 

airflows and airway resistance in the patients with 

GERD without respiratory symptoms in comparison 

with healthy subjects.   

 

Methods 

After Institutional Review Board (IRB) approval, in 

a prospective case-control study, the volumes, flow 

rates, and airway resistance values were measured in 

the patients with GERD without respiratory symptoms 

according to the American Thoracic Society (ATS) 

guideline (18). Then, the measures were compared with 

age- and gender-matched healthy subjects. The 

validated Persian version of Gastro-esophageal Reflux 

Questionnaire (GERQ) was used for the GERD 

diagnosis (19). The patients and healthy subjects were 

selected among the individuals who visited the 

Gastroenterology Clinic of a tertiary referral Hospital 

of Tabriz University of Medical Sciences, during 

January 2015 and December 2016.  

Inclusion criteria were patients with GERD, aged 

over 15 years with heartburn and acid regurgitation at 

least two times a week with no history of treatment 

which was confirmed by an expert gastroenterologist 

and GERQ. The patients with any signs and symptoms 

of lung diseases or any gastrointestinal tract diseases, 

smoking and alcohol consumption, body mass index 

(BMI) over 30Kg/m2, pregnancy, congestive heart 

failure, acute coronary syndrome, use of medications 

that can affect the tests (i.e. corticosteroids, 

theophylline, and non-steroidal anti-inflammatory 

drugs) and patients who were unable to thoroughly 

perform the lung function tests were excluded from the 

study. All patients underwent a complete interview and 

physical examination to exclude associated conditions. 

Impulse oscillometry (IOS; Jaeger, Würzburg, 

Germany) was performed for determining the airway 

resistance. The lung volume and airflow were measured 

by body plethysmography (Jaeger, Würzburg, 

Germany). Also, to increase the accuracy of the 

measurement, the devices were calibrated daily. 

The informed consent was obtained from all 

patients after full explanation of the study protocol. The 

patients were also assured about the confidentiality of 

their information. Patients could withdraw from the 

study at any time. No additional costs were imposed on 

the participants. 

All data were analyzed using the Statistical Package 

for the Social Sciences version 16 (SPSS Inc., Chicago, 

IL, USA). The chi-square test was used to compare the 

qualitative variables. The quantitative variables were 

analyzed using the independent t-test. The 

Kolmogorov-Smirnov statistical test and histogram 

were used for the analysis of data distribution 

normality. P-value≤0.05 was considered statistically 

significant.  

 

Results 

Among 107 patients with GERD, 19 were excluded 

because they had at least one of the exclusion criteria. 

In the present study, we studied 78 patients in the 

patient group (53.8% male) and 93 healthy subjects in 

the control group (67.7% males). The groups were 

matched for age (P=0.30) and gender (P=0.06). The 

mean ages of the patients in the case and control groups 

were 37.30±9.76 and 34.74±11.10 years, respectively 

(P=0.11). The mean BMI of the patients and healthy 

subjects were 25.98±4.22 and 25.48±3.14 Kg/m2, 

respectively (P=0.37). 

Table 1 highlights the plethysmography and IOS 

findings in the two groups. There was a significant 

difference between groups in forced expiratory volume 

in 1 second (FEV1)/forced vital capacity (FVC) 

(P=0.01) as well as maximal mid expiratory flow 
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(MMEF) (P=0.008). Moreover, FVC (L), FVC (%), 

FEV1 (%), residual volume (RV), and RV/total lung 

capacity (TLC) were not statistically significant 

(P>0.05).  

Figure 1 shows the results of IOS in the groups. The 

IOS results between two groups showed that the airway 

resistance (R5Hz) was significantly higher in the 

patients (P=0.02) and there was a negative correlation 

between R5Hz and FEV/FVC percentage (R=-0.25) 

(P=0.001) and MMEF (R=-0.31) (P<0.001). 

Comparison of the plethysmography and IOS 

findings revealed a significant negative correlation 

between R5Hz and FEV1 (R=-0.2) (P=0.008), 

FEV1/FVC percentage (R=-0.18) (P=0.01), MMEF 

(R=-0.35) (P<0.001) .Moreover, there was a positive 

correlation between R5Hz and RV/TLC (R=0.16) 

(P=0.03). Finally, a negative correlation was found 

between R5Hz percentage and RV/TLC percentage 

(R=-0.15) (P=0.04), and MMEF (R=-0.34) (P<0.001). 

 

Discussion 

     GERD is a common gastroesophageal disorder that 

is caused by the return of the stomach contents into the 

esophagus which impairs the quality of life (20). Since 

the esophagus and lung have the same embryonic 

origin, the contribution of esophageal disorders in 

cough, asthma, and other respiratory tract problems is 

possible. Although vagal reflexes and micro aspirations 

are postulated as possible mechanisms for the 

respiratory effects of GERD, immunological causes can 

play a role (21). 

Table 1. Plethysmography and impulse-oscillometry findings in groups* 

Variables Case (mean±SD) Control (mean±SD) P 

FVC (L)  4.31 ± 1.07 4.42 ± 0.97 0.22 

FVC (%)  106.93 ± 13.34 105.31 ± 14.80 0.45 

FEV1 (L) 3.53 ± 0.70 3.48 ± 0.72 0.64 

FEV1 (%) 104.79 ± 8.71 106.51 ± 11.87 0.28 

FEV1/FVC 83.04 ± 6.47 85.29 ± 5.68 0.01 

RV (L)  1.51 ± 0.69 1.54 ± 0.55 0.72 

RV/TLC  25.56 ± 8.33 26.04 ± 9.86 0.73 

MMEF (L/S) 3.58 ± 0.74 3.88 ± 0.72 0.008 

R5Hz (KPa/L/s) 3.37 ± 0.81 3.04 ± 0.42 0.001 

R5Hz (%) 121.65 ± 47.17 113.52 ± 37.78 0.21 

FVC, Forced vital capacity; FEV1, First expiratory volume in 1 second; RV, residual volume; TLC, total lung capacity; MMEF, mid-maximal 

expiratory flow; SD, Standard deviation  
*The American Thoracic Society criterion has been used to compute the prediction reference values. 

 

 

 
Figure 1. Results of impulse-oscillometry between two groups  
IOS, impulse-oscillometry 
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     The relationship between reflux and respiratory 

symptoms is a two-way correlation. In one hand, 

respiratory symptoms such as cough, dyspnea, and 

wheezing are seen in the patients with GERD. On the 

other hand, GERD is common in patients with lung 

diseases. Among the associated disorders of GERD, 

most of the studies were done on bronchial asthma 

(22). The treatment of GERD was effective in the 

treatment of asthma (16). 

     Despite the numerous studies about the GERD and 

pulmonary function impairment in patients with known 

pulmonary diseases, there were only a few studies 

about pulmonary function in asymptomatic patients 

(23, 24). 

     In the present study, we showed an obstructive 

pattern by IOS. Our findings were in line with 

Manjunath et al. (25) study results that reported 

predominantly obstructive ventilatory impairment in 

the asymptomatic GERD patients. They also showed a 

restrictive impairment in these patients. 

     We measured the large and small airway resistance 

in this study with IOS, besides the measurement of the 

lung volumes. Our findings showed that in patients 

with GERD, even with no clinical manifestation of 

pulmonary dysfunction, there was a small airway 

disease characterized by a reduction in FEV1/FVC 

ratio, MMEF, and increased R5Hz. These findings were 

consistent with the results of previous studies (26, 27).         

    Although these studies showed evidence of 

parenchymal involvement based on the decreased FVC 

and impaired diffusing capacity of the lungs for carbon 

monoxide (DLCO), in our research, FVC and TLC 

were not significantly different between the patients 

and controls (P˃0.05).  

     The main difference of this study from the previous 

studies was the application of IOS for the direct 

measurement of the airway resistance, which showed 

higher in the patients compared to the controls 

(P=0.001). The reduction in FEV1/FVC and MMEF is 

secondary to the increased airway resistance, and direct 

measurement of this resistance may be more sensitive 

in detecting the early small airway diseases. 

     Another important distinction between this study 

and others is that we did not evaluate respiratory 

function in GERD patients with a known pulmonary 

disease such as bronchial asthma and other obstructive 

pulmonary diseases, which was the subject of almost all 

the studies performed previously.  

     The main question is on the significance of these 

abnormalities in small airways. Also, it is unknown that 

if these abnormalities left untreated, they will progress 

toward an established pulmonary airway disease or not. 

For the lack of sufficient evidence, precise answer to 

this question requires further investigation, but it seems 

that the nature of the involvement of the airways in 

GERD is similar to bronchial asthma and these patients 

may benefit from anti-reflux treatment. 

     The present study had some limitations. The patients 

did not follow up for determining the GERD effects on 

the long-term respiratory function. Considering the 

significant impact of GERD on pulmonary function, 

cohort studies are necessary to investigate the 

susceptibility to pulmonary disease in the GERD.  

     The results of this study showed that patients with 

GERD suffer from small airway involvement even 

when there is no symptom related to the respiratory 

system. 
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