
DOES A REDUCTION OCCUR IN THE SEVERITY 
AND DEVELOPMENT OF GASTROESOPHAGEAL 
REFLUX SYMPTOMS OR IN THE DEVELOPMENT OF 
COMPLICATIONS WITH A DIET CHANGE?
There is a general view that various foods cause the 
GERD symptoms or increase these symptoms. In daily 
clinical practice, suspected foods are often restricted. 
The presence of GERD symptoms frequently in the 
postprandial period suggests that diet is an important 
factor for development of these symptoms (1). How-
ever, in the literature, there are conflicting results about 
which foods increase reflux.

Although Nebel et al. (2) have demonstrated that fried 
foods, spicy foods, and alcohol are the foods that most 
precipitate heartburn, the lack of a control group in this 
study, and that the amount of consumption of these 
food products is not specified, raises question marks. 
No significant results could be obtained in the epidemi-
ological large-population study in which Ruhl et al. (3) 
investigated the relationship between erosive esopha-
gitis and fat-rich diets. However, in the study conduct-
ed by Shapiro et al. (4), reflux episodes were observed 

more frequently in patients eating fat-rich foods. Simi-
larly, in the large-scale case-control study of El-Serag et 
al. (5), the relationship between the total fat amount 
consumed daily and both non-erosive reflux disease 
and erosive esophagitis was documented. Shapiro et 
al. (4) showed that cholesterol and saturated fatty acid-
rich diets and a high ratio of daily calorie consumption 
increased the risk of episodes.

In the large-population epidemiological study of Zheng 
et al. (6), no relationship could be detected between 
reflux and the consumption of vegetables, fruits, fish, 
meat, rice, bakery products, milk, sandwiches, potato, 
and fried or grilled food.

In the case-control study conducted by Nilsson et al. 
(7) with more than 40,000 people regarding the use of 
alcohol, no relationship could be detected between 
alcohol intake and reflux symptoms. In another large-
population case-control study, El-Serag et al. (5) could 
find no relationship between the total amount of alco-
hol consumed daily and erosive or non-erosive GERD 
development. In the study in which they investigated 
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ABSTRACT
Lifestyle modification has an important role in the treatment of gastroesophageal reflux disease (GERD). The de-
velopment of GERD symptoms with various foods shows individual differences. Although there is not enough 
evidence that certain substances in a diet could lead to GERD symptoms, the literature suggests that there 
might be a relationship between reflux development and salt, salted foods, chocolate, fatty foods, and fizzy 
drinks. Because lying on the left side and raising the head of the bed in a supine position reduces the develop-
ment of nocturnal reflux symptoms, the head should be elevated for patients with reflux symptoms at night, 
and the patient should lie on the left side. Smoking and obesity (especially abdominal) trigger GERD symptoms. 
Whereas excessive physical activity is a significant risk factor for the development of GERD, regular and mild-
moderate physical activity has been shown to reduce the symptoms of reflux. 
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the reflux inducing effects of various foodstuffs, Shapiro et al. 
(4) showed that alcohol use did not increase the risk of reflux 
episodes (OR: 0.26, CI: 0.05-1.3).

Zhang et al. (6) have indicated that, as in alcohol consump-
tion, there is no relationship between the development of 
reflux symptoms and coffee consumption. Nilsson et al. (7) 
have determined that even more than 7 cups of coffee per 
day does not cause an increase in the risk of GERD symp-
toms development. In the case-control study of Boekema 
et al. (8), it has been indicated that coffee does not increase 
the duration of postprandial acid reflux and the number of 
reflux episodes. In addition, it has been shown that coffee 
has no influence on postprandial lower esophageal sphinc-
ter pressure.

The relationship between salt intake and the development of 
reflux symptoms has also been documented in various pub-
lications. In large-scale population-based studies, consump-
tion of salted fish or meat twice a week has been shown to 
be a risk factor for the development of reflux symptoms (OR: 
1.3, CI: 1.1-1.5). The same study has also documented that 
adding extra salt to food increases the risk of reflux symp-
toms development (7). 

There is evidence suggesting that a fiber-rich diet is an im-
portant protective factor from reflux development. In the 
population-based study of Nilsson et al. (7), a decrease was 
observed in the development of reflux in patients consum-
ing fiber more than 4%, and this risk was observed to further 
decrease as the amount of fiber consumption increased. Fur-
thermore, it is concluded that increasing the intake of fiber 
in a diet reduces the risk of esophageal adenocarcinoma as-
sociated with reflux (9).

There is an old study reporting that chocolate reduces the bas-
al pressure of lower esophageal sphincter. In the 1988 dated 
study of Murphy and Castell (10), increased esophageal acid 
reflux was confirmed through esophageal pH monitoring after 
chocolate consumption. In the result of our systematic review 
of the literature, no clinical study investigating the relationship 
between chocolate and reflux was found other than this study. 
There are a limited number of data suggesting that fizzy drinks 
can also lead to reflux symptoms in addition to chocolate. Fass 
et al. (11) observed in their multivariate analysis that the con-
sumption of carbonated soft drinks increased nocturnal reflux 
symptoms.

The consumption rapidity of foods is another risk factor for the 
development of gastroesophageal symptoms (12). In the study 
conducted by Wildi et al. (13), among the people consuming 
a certain amount of a meal in 5 minutes and 30 minutes, the 
median number of refluxes was found higher in the fast-eating 
group in a post-prandial period of more than two hours (14 vs. 
10, p=0.02). 

DOES A DECREASE OCCUR IN THE DEVELOPMENT AND 
SEVERITY OF GASTROESOPHAGEAL REFLUX SYMPTOMS 
OR IN THE DEVELOPMENT OF COMPLICATIONS WHEN THE 
REQUIRED POSTURE CHANGE IS MADE?
There is a variety of data suggesting that lying positions may 
affect the development of GERD symptoms. The effect of grav-
ity on the clearance of acidic and non-acidic stomach contents, 
and the proceeding of reflux fluid in the esophagus towards 
more proximal locations (remaining longer while lying in the 
supine position) are responsible for acid reflux being more 
damaging at night (14). Moreover, lying on the right side has 
been shown in various publications to enhance the effect of 
reflux. Though the mechanism has not been fully explained 
yet, increased temporary relaxations of the lower esopha-
geal sphincter in the right lateral position are indicated to be 
responsible for this situation. Lying in the left lateral position 
is known to locate the gastroesophageal junction above the 
level of stomach acid (15).

In the study of Khoury et al. (16) in which they investigated the 
relationship between the spontaneous sleeping position and 
nocturnal reflux episodes, reflux incidence was determined 
lower in those sleeping prone and in the left lateral position 
than those sleeping in the right lateral and supine positions. 
Moreover, the clearance of acid has been shown in this study 
to be more evident in prone and left lateral positions. In a study 
in which 15 patients known to have symptomatic GERD were 
examined through 24-hour pH monitoring measurements, 
number of reflux episodes and total acid exposure duration 
were shown to be higher in those lying in the right lateral posi-
tion than those lying in the left lateral position (17). In the study 
of Katz et al. (18), total reflux time (231 minutes vs. 117 minutes, 
p<0.05) and acid clearance time (0.77 minutes vs. 0.29 minutes 
p<0.001) were also found higher in those sleeping in the right 
lateral position than those sleeping in the left lateral position. 
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RECOMMENDATIONS
•	 There is not enough evidence in the studies in order 

to justify that a variety of foods can affect reflux (Level 
of evidence: 2b).

•	 There is data suggesting that there could be a corre-
lation between reflux development and salt, salted 
foods, chocolate, fatty foods, and fizzy drinks (Level of 
evidence: 2b).

•	 Low-volume, frequent and slow eating* should be ad-
vised (Level of evidence: 5, Level of evidence: 3b*).

•	 Consumption of fibrous foods should be recommen-
ded (Level of evidence: 2b).

•	 The development of GERD symptoms with various 
foods shows individual differences. Therefore, there 
is a need for large-scale randomized trials showing 
whether or not there is an improvement in reflux 
symptoms in the case that the potential risk factor fo-
ods for an individual are removed from the diet (Level 
of evidence: 5).



In a study in which the effect of raising the head of the bed in 
patients with nocturnal reflux symptoms was investigated, a 
significant decrease was found in reflux time, determined in 
the supine position, acid clearance time, and the quantity of 
reflux lasting longer than 5 minutes in 24 patients whose bed 
head position was elevated 20 cm with a 20 cm block for 6 
days (19). In the study of Johnson and DeMeester (20), an im-
provement of 67% was observed in acid clearance time in pa-
tients sleeping with an elevated bed head position (p<0.025).

RECOMMENDATIONS
•	 An increase is observed in nocturnal reflux symptoms 

when lying in the supine and right lateral positions 
(Level of evidence: 3b).

•	 Lying in the left lateral position and elevating the bed 
head while in a supine position reduces the development 
of nocturnal reflux symptoms (Level of evidence: 3b).

•	 The bed head position should be raised for those ha-
ving reflux symptoms at night and the patient should 
lie in the left lateral position (Level of evidence: 3b).

DOES A REDUCTION OCCUR IN THE SEVERITY AND 
DEVELOPMENT OF GASTROESOPHAGEAL REFLUX 
SYMPTOMS OR IN THE DEVELOPMENT OF COMPLICATIONS 
IF SMOKING CEASES?
Although there are publications suggesting that smoking has 
an aggravating role in GERD pathogenesis, the mechanism of 
this effect has not yet been clarified. It has been shown in vari-
ous studies that an abrupt decrease occurs in lower esopha-
geal sphincter pressure during smoking. In these studies, it was 
found that the lower esophageal sphincter pressure complete-
ly returned to normal 5-8 minutes after smoking ceases (21,22).

It has been demonstrated in many large-scale clinical studies 
that there is a relationship between GERD and smoking. In a 
large-scale population-based study of Nilsson et al. (7), smok-
ing 6 or more cigarettes a day was shown to be an indepen-
dent risk factor for GERD development. It was also revealed 
that the increase in the number of cigarettes smoked per day 
was directly proportional to the increase in risk. In the study 
of Zheng et al. (6) in which they investigated the relationship 
between the lifestyle factors and GERD in monozygotic twins 
with over 25,000 participants, the increase in risk was found to 
be 37% in actively smoking women and 53% in men; and it was 
documented that this risk increase was dose dependent. In an-
other population-based study, smoking cigarettes has been 
identified as a risk factor for GERD development. As well, it was 
shown to lead to the development of more severe symptoms 
in patients with GERD (23). In their population-based study 
with over 4000 participants, Watanabe et al. (24) showed that 
active smoking was an independent risk factor for GERD devel-
opment (OR: 1.35, CI: 1.01-1.82). Schindlbeck et al. (25) found 
more reflux episodes in cigarette smokers than non-smokers, 
but neither smoking history nor being an active smoker had an 
effect on esophageal acid exposure time.

RECOMMENDATIONS
•	 Depending on the amount, smoking is a risk factor for the 

development of GERD symptoms (Level of evidence: 2b).

DOES A DECREASE OCCUR IN THE SEVERITY AND 
DEVELOPMENT OF GASTROESOPHAGEAL REFLUX 
SYMPTOMS OR IN THE DEVELOPMENT OF COMPLICATIONS 
IN THE CASE OF WEIGHT LOSS? 
The relationship between obesity and GERD development has 
been documented in many experimental and clinical studies. 
Increased abdominal pressure in obese patients, impaired gas-
tric emptying, decreased lower esophageal sphincter pressure, 
and increased temporary lower esophageal sphincter relax-
ations are all held responsible for GERD triggered by obesity 
(26,27). 

In the meta-analysis of Hampel et al. (28), examining the risk 
factors for GERD and its complications, as a result of the analy-
sis of eight studies on obesity, the Odds Ratio for GERD devel-
opment was calculated to be 1.43 (1.158-1.734) in overweight 
patients (body mass index (BMI): 25-30 kg/m2) and to be 1.94 
(1.468-2.566) in obese patients (BMI>30 kg/m2). In another 
meta-analysis investigating the relationship between obesity 
and erosive esophagitis, being overweight (OR: 1.60, CI: 1.35-
1.88) and obese (OR: 2.05, CI: 1.65-2.55) was shown to cause a 
significant increase in the risk for erosive esophagitis develop-
ment (29). 

There are publications revealing that, in addition to obesity, 
abdominal visceral adipose tissue volume is also associated 
with the development of GERD. In the result of multivariate 
analyses, Nam et al. (30) identified 1.97-times risk increases (CI: 
1.34-2.90) for the development of erosive esophagitis in pa-
tients with a visceral adipose tissue volume of 500-999 cm3 in 
5329 patients. This risk increased to 2.94-times (CI: 1.87-4.62) in 
patients with the visceral adipose tissue ≥1500 cm3. As a re-
sult of multivariate analysis, Lee et al. (31) showed that obesity 
caused 2.12-times risk increase (p=0.04), waist/hip ratio over 
0.9 caused a 2.11-times risk increase (p=0.04) and visceral adi-
pose tissue area more than 137.35 m2 caused a 3.23-times risk 
increase (p=0.003) for erosive esophagitis.

Losing weight has been indicated to improve the symptoms 
of GERD in two separate studies. In the study of Sakaguchi et 
al. (32), weight gain was defined as gaining 2 kilos in the last 
2 months and losing weight was defined as losing 2 kilos in 
the last 2 months. According to this definition, a higher preva-
lence of GERD was determined in those who gained weight in 
the end of 2 months in comparison to those with no weight 
change or who lost weight in the end of 2 months (p<0.005). In 
another recent study, 332 patients were included in a weight-
loss program and at the end of 6 months; weight loss (mean 
13 kg) was identified in 97% of the cases. In these cases, a re-
duction in GERD prevalence (15% vs. 37%; p<0.01) compared 
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to baseline, significant improvement in mean scores of GERD 
symptoms (1.8 vs. 5.5; p<0.01), a complete resolution of GERD 
symptoms in 65% of the patients, and a partial resolution in 
16% of the patients were observed (33).

RECOMMENDATIONS
•	 Obesity, abdominal obesity, and increased adipose tis-

sue are important risk factors for the development of 
GERD (Level of evidence: 2a).

•	 Obesity is an important risk factor for GERD and we-
ight loss is recommended in patients with GERD (Le-
vel of evidence: 2a).

DOES REGULAR PHYSICAL ACTIVITY REDUCE THE 
SEVERITY AND DEVELOPMENT OF GASTROESOPHAGEAL 
REFLUX SYMPTOMS OR THE DEVELOPMENT OF 
COMPLICATIONS?
Depending on the intensity of physical activity, different results 
about the relationship between physical activity and GERD 
have been reported. Although it has been shown in various 
studies that excessive exercise can induce reflux, there are stud-
ies suggesting that no increase occurs in GERD symptoms with 
medium or mild exercise; moreover, mild and routine physical 
activity prevents reflux symptoms (7,22,34,35).

Clark et al. (34) identified a relationship between GERD and 
exercises such as running, cycling, and weight lifting. In dif-
ferent case-control, population-based, or randomized-con-
trolled studies that were published after this study, intensive 
exercise was also reported to be associated with the devel-
opment of GERD symptoms (6,36,37). It has been suggested 
that excessive physical activity causes an increase in reflux 
symptoms by increasing the transient relaxations of the lower 
esophageal sphincter (37). In the study that Zheng et al. (6) 
conducted in monozygotic twins, while the intensive physi-
cal activity during work caused more frequent GERD symp-
toms, a decrease in reflux symptoms was observed with less 
intensive physical activity that was done at rest time. It was 
highlighted by the authors that this difference could be asso-
ciated with the reason that the physical activity done at work 
is a post-prandial exercise. Besides, in the same study, mild 
and off-the-job physical activity was shown to make a signifi-
cant reduction in GERD symptoms in comparison to doing no 
physical activity. In the large-population study of Nilsson et 
al. (7) as well, it had been indicated that the physical activity 
that is done once a week or more, and lasts longer than 30 
minutes, significantly reduces the risk of GERD. Nilsson et al. 
(7) argued that a 30-minute physical exercise that is done at 
least once a week reduces the GERD symptoms by causing 
the strengthening of the crural diaphragm, which is a com-
ponent of an anti-reflux barrier. Nocon et al. (23) showed that 
doing physical activity more than twice a week provided a 
significant decrease in the prevalence of moderate or severe 
GERD symptoms (OR: 0.75, CI: 0.60-0.93).

RECOMMENDATIONS
•	 Excessive physical activity is an important risk factor 

for the development of GERD (Level of evidence: 2a).
•	 Reflux symptoms are seen less frequently in individu-

als with regular and mild-moderate physical activity 
(Level of evidence: 2b).

Conflict of Interest: No conflict of interest was declared by the authors.

REFERENCES
1.	 DeVault KR, Castell DO. Updated guidelines for the diagnosis and 

treatment of gastroesophageal reflux disease. Am J Gastroenterol 
2005; 100: 190-200. [CrossRef ]

2.	 Nebel OT, Fornes MF, Castell DO. Symptomatic gastroeso-phageal re-
flux: incidence and precipitating factors. Am J Dig Dis 1976; 21: 953-6. 
[CrossRef ]

3.	 Ruhl CE, Everhart JE. Overweight, but not high dietary fat intake, in-
creases risk of gastroesophageal reflux disease hospitalization: the 
NHANES I Epidemiologic Followup Study. First National Health and Nu-
trition Examination Survey. Ann Epidemiol 1999; 9: 424-35. [CrossRef]

4.	 Shapiro M, Green C, Bautista JM, et al. Assessment of dietary nu-
trients that influence perception of intra-oesophageal acid reflux 
events in patients with gastro-oesophageal reflux disease. Ali-
ment Pharmacol Ther 2007; 25: 93-101. [CrossRef ]

5.	 El-Serag HB, Satia JA, Rabeneck L. Dietary intake and the risk of 
gastro-oesophageal reflux disease: a cross sectional study in vol-
unteers. Gut 2005; 54: 11-7. [CrossRef ]

6.	 Zheng Z, Nordenstedt H, Pedersen NL, Lagergren J, Ye W. Lifestyle 
factors and risk for symptomatic gastroesophageal reflux in mono-
zygotic twins. Gastroenterology 2007; 132: 87-95. [CrossRef]

7.	 Nilsson M, Johnsen R, Ye W, Hveem K, Lagergren J. Lifestyle re-
lated risk factors in the aetiology of gastro-oesophageal reflux. 
Gut 2004; 53: 1730-5. [CrossRef ]

8.	 Boekema PJ, Samsom M, Smout AJ. Effect of coffee on gastro-
oesophageal reflux in patients with reflux disease and healthy 
controls. Eur J Gastroenterol Hepatol 1999; 11: 1271-6. [CrossRef ]

9.	 Lagergren J, Bergstrom R, Lindgren A, Nyren O. Symptomatic gas-
troesophageal reflux as a risk factor for esophageal adenocarci-
noma. N Engl J Med 1999; 340: 825-31. [CrossRef ]

10.	 Murphy DW, Castell DO. Chocolate and heartburn: evidence ofin-
creasedesophageal acid exposure after chocolate ingestion. Am 
J Gastroenterol 1988; 83: 633-6.

11.	 Fass R, Quan SF, O'Connor GT, Ervin A, Iber C. Predictors of heart-
burn during sleep in a large prospective cohort study. Chest 
2005; 127: 1658-66. [CrossRef ]

12.  	Bor S, Bayrakci B, Erdogan A, Yildirim E, Vardar R. The influence of 
the speed of food intake on multichannel impedance in patients 
with gastro-oesophageal reflux disease. United European Gastro-
enterol J 2013; 1: 346-50. [CrossRef ]

13.	 Wildi SM, Tutuian R, Castell DO. The influence of rapid food intake 
on postprandial reflux: studies in healthy volunteers. Am J Gastro-
enterol 2004; 99: 1645-51. [CrossRef ]

14.	 Kjellén G, Tibbling L. Influence of body position, dry and water 
swallows, smoking, and alcohol on esophageal acid clearing. 
Scand J Gastroenterol 1978; 13: 283-8. [CrossRef ]

15.	 Meining A, Classen M. The role of diet and lifestyle measures in 
the pathogenesis and treatment of gastroesophageal reflux dis-
ease. Am J Gastroenterol 2000; 95: 2692-7. [CrossRef ]

S36

Dağlı and Kalkan. GERD and lifestyle changes Turk J Gastroenterol 2017; 28(Suppl 1): S33-S37

https://doi.org/10.1111/j.1572-0241.2005.41217.x
https://doi.org/10.1007/BF01071906
https://doi.org/10.1016/S1047-2797(99)00020-4
https://doi.org/10.1111/j.1365-2036.2006.03170.x
https://doi.org/10.1136/gut.2004.040337
https://doi.org/10.1053/j.gastro.2006.11.019
https://doi.org/10.1136/gut.2004.043265
https://doi.org/10.1097/00042737-199911000-00015
https://doi.org/10.1056/NEJM199903183401101
https://doi.org/10.1378/chest.127.5.1658
https://doi.org/10.1177/2050640613500266
https://doi.org/10.1111/j.1572-0241.2004.30273.x
https://doi.org/10.3109/00365527809179821
https://doi.org/10.1111/j.1572-0241.2000.03175.x


16.	 Khoury RM, Camacho-Lobato L, Katz PO, Mohiuddin MA, Castell 
DO. Influence of spontaneous sleep positions on nighttime re-
cumbent reflux in patients with gastroesophageal reflux disease. 
Am J Gastroenterol 1999; 94: 2069-73. [CrossRef ]

17.	 Kapur KC, Trudgill NJ, Riley SA. Mechanisms of gastro-oesopha-
geal reflux in the lateral decubitus positions. Neurogastroenterol 
Motil 1998; 10: 517-22. [CrossRef ]

18.	 Katz LC, Just R, Castell DO. Body position affects recumbent post-
prandial reflux. J Clin Gastroenterol 1994; 18: 280-3. [CrossRef ]

19.	 Khan BA, Sodhi JS, Zargar SA, et al. Effect of bed head elevation 
during sleep in symptomatic patients of nocturnal gastroesopha-
geal reflux. J Gastroenterol Hepatol 2012; 27: 1078-82. [CrossRef ]

20.	 Johnson LF, DeMeester TR. Evaluation of elevation of the head of 
the bed, bethanechol, and antacid form tablets on gastroesopha-
geal reflux. Dig Dis Sci 1981; 26: 673-80. [CrossRef ]

21.	 Dennish GW, Castell DO. Inhibitory effect of smoking on the lower 
esophageal sphincter. N Engl J Med. 1971; 284: 1136-7. [CrossRef]

22.	 Stanciu C, Bennett JR. Smoking and gastro-oesophageal reflux. Br 
Med J 1972; 3: 793-5. [CrossRef ]

23.	 Nocon M, Labenz J, Willich SN. Lifestyle factors and symptoms of 
gastro-oesophageal reflux -- a population-based study. Aliment 
Pharmacol Ther 2006; 23: 169-74. [CrossRef ]

24.	 Watanabe Y, Fujiwara Y, Shiba M, et al. Cigarette smoking and 
alcohol consumption associated with gastro-oesophageal re-
flux disease in Japanese men. Scand J Gastroenterol 2003; 38: 
807-11. [CrossRef ]

25.	 Schindlbeck NE, Heinrich C, Dendorfer A, Pace F, Müller-Lissner 
SA. Influence of smoking and esophageal intubation on esopha-
geal pH-metry. Gastroenterology 1987; 92: 1994-7. [CrossRef ]

26.	 Barak N, Ehrenpreis ED, Harrison JR, Sitrin MD. Gastro-oesopha-
geal reflux disease in obesity: pathophysiological and therapeu-
tic considerations. Obes Rev 2002; 3: 9-15. [CrossRef ]

27.	 Maddox A, Horowitz M, Wishart J, Collins P. Gastric and oesophageal 
emptying in obesity. Scand J Gastroenterol 1989; 24: 593-8. [CrossRef]

28.	 Hampel H, Abraham NS, El-Serag HB. Meta-analysis: obesity and 
the risk for gastroesophageal reflux disease and its complications. 
Ann Intern Med 2005; 143: 199-211. [CrossRef ]

29.	 Cai N, Ji GZ, Fan ZN, et al. Association between body mass index 
and erosive esophagitis: a meta-analysis. World J Gastroenterol 
2012; 18: 2545-53. [CrossRef ]

30.	 Nam SY, Choi IJ, Ryu KH, Park BJ, Kim HB, Nam BH. Abdominal 
visceral adipose tissue volume is associated with increased risk of 
erosive esophagitis in men and women. Gastroenterology 2010; 
139: 1902-1911.e2.

31.	 Lee HL, Eun CS, Lee OY, et al. Association between erosive esoph-
agitis and visceral fat accumulation quantified by abdominal CT 
scan. J Clin Gastroenterol 2009; 43: 240-3. [CrossRef ]

32.	 Sakaguchi M, Oka H, Hashimoto T, et al. Obesity as a risk factor for 
GERD in Japan. J Gastroenterol 2008; 43: 57-62. [CrossRef ]

33.	 Singh M, Lee J, Gupta N, et al. Weight loss can lead to resolution of 
gastroesophageal reflux disease symptoms: a prospective inter-
vention trial. Obesity (Silver Spring) 2013; 21: 284-90. [CrossRef ]

34.	 Clark CS, Kraus BB, Sinclair J, Castell DO. Gastroesophageal reflux in-
duced by exercise in healthy volunteers. JAMA 1989; 261: 3599-601. 
[CrossRef]

35.	 Jóźków P, Waśko-Czopnik D, Dunajska K, Medraś M, Paradowski 
L. The relationship between gastroesophageal reflux disease and 
the level of physical activity. Swiss Med Wkly 2007; 137: 465-70.

36.	 Emerenziani S, Zhang X, Blondeau K, et al. Gastric fullness, physi-
cal activity, and proximal extent of gastroesophageal reflux. Am J 
Gastroenterol 2005; 100: 1251-6. [CrossRef ]

37.	 Revicki DA, Wood M, Wiklund I, Crawley J. Reliability and validity of 
the Gastrointestinal Symptom Rating Scale in patients with gastro-
esophageal reflux disease. Qual Life Res 1998; 7: 75-83. [CrossRef]

S37

Dağlı and Kalkan. GERD and lifestyle changesTurk J Gastroenterol 2017; 28(Suppl 1): S33-S37

https://doi.org/10.1111/j.1572-0241.1999.01279.x
https://doi.org/10.1046/j.1365-2982.1998.00126.x
https://doi.org/10.1097/00004836-199406000-00004
https://doi.org/10.1111/j.1440-1746.2011.06968.x
https://doi.org/10.1007/BF01316854
https://doi.org/10.1056/NEJM197105202842007
https://doi.org/10.1136/bmj.3.5830.793
https://doi.org/10.1111/j.1365-2036.2006.02727.x
https://doi.org/10.1080/00365520310004506
https://doi.org/10.1016/0016-5085(87)90634-2
https://doi.org/10.1046/j.1467-789X.2002.00049.x
https://doi.org/10.3109/00365528909093095
https://doi.org/10.7326/0003-4819-143-3-200508020-00006
https://doi.org/10.3748/wjg.v18.i20.2545
https://doi.org/10.1097/MCG.0b013e318167b88a
https://doi.org/10.1007/s00535-007-2128-7
https://doi.org/10.1002/oby.20279
https://doi.org/10.1001/jama.1989.03420240113036
https://doi.org/10.1111/j.1572-0241.2005.41695.x
https://doi.org/10.1023/A:1008841022998

