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ABSTRACT
Gastroesophageal reflux disease (GERD) is one of the most common diseases of the upper gastrointestinal tract. The most 
characteristic symptom of the disease is heartburn, which occurs at least once a week. The prevalence of the disease varies 
and, depending on the region of the world, it may affect from a few to over 30% of an adult population. It is estimated that 
in Poland this disease may affect up to 35.5% of adults reporting abdominal ailments. If untreated, the disease can lead to 
serious complications including precancerous conditions and esophageal adenocarcinoma. Pharmacotherapy is considered 
as the first-line treatment in GERD patients but lifestyle modifications, including diet changes, are an important element 
supporting the treatment of the disease. Many factors may contribute to the development of the disease. Among them, there 
are non-modifiable factors such as age, sex or genetic factors and modifiable factors, e.g. lifestyle, diet, excessive body 
weight. This review focuses on GERD risk factors related to lifestyle and nutrition that include both dietary components 
and nutritional behaviour. Lifestyle risk factors that may contribute to GERD symptoms include excessive body weight, 
particularly obesity, moderate/high alcohol consumption, smoking, postprandial and vigorous physical activity, as well as 
lack of regular physical activity. Many studies indicate fatty, fried, sour, spicy food/products, orange and grapefruit juice, 
tomatoes and tomato preserves, chocolate, coffee/tea, carbonated beverages, alcohol as triggers for GERD symptoms. 
Eating habits such as irregular meal pattern, large volume of meals, eating meals just before bedtime may correlate with 
the symptoms of GERD. The role of lifestyle, diet and eating habits as risk factors for GERD is not clearly understood, 
and the results of the available studies are often contradictory. Determination of modifiable risk factors for this disease 
and its symptoms is important for effective dietary prevention and diet therapy of GERD.
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STRESZCZENIE
Choroba refluksowa przełyku jest jedną z częstszych chorób górnego odcinka przewodu pokarmowego, a jej typowym 
objawem jest zgaga występująca co najmniej raz w tygodniu. Rozpowszechnienie choroby jest zróżnicowane i w zależności 
od regionu świata może dotyczyć od kilku do ponad 30% dorosłej populacji. Z szacunkowych danych krajowych wynika, 
że choroba występuje u 35,5% dorosłych Polaków uskarżających się na dolegliwości brzuszne. Nieleczona choroba  może 
prowadzić do poważnych powikłań włącznie ze zmianami przednowotworowymi przełyku i rakiem gruczołowym 
przełyku. Podstawową metodą leczenia choroby refluksowej przełyku jest farmakoterapia, jednak modyfikacja stylu 
życia, w tym sposobu żywienia, jest ważnym elementem wspomagającym terapię choroby. Jej rozwojowi może sprzyjać 
wiele czynników. Wśród nich można wymienić czynniki niemodyfikowalne takie jak wiek, płeć, czynniki genetyczne 
oraz czynniki modyfikowalne m.in. styl życia, sposób żywienia, nadmierną masę ciała. W niniejszym przeglądzie 
skupiono się na czynnikach ryzyka choroby związanych ze stylem życia i sposobem żywienia uwzgledniającym zarówno 
składniki diety jak również zachowania żywieniowe. Elementy stylu życia, które mogą przyczyniać się do wystąpienia 
choroby i jej objawów obejmują nadmierną masę ciała, zwłaszcza otyłość, umiarkowane/wysokie spożycie alkoholu, 
palenie tytoniu, po posiłkową i energiczną aktywność fizyczną, ale także brak regularnej aktywności fizycznej. Wiele 
badań wskazuje na tłuste, smażone, kwaśne, pikantne potrawy/produkty, sok pomarańczowy i grejpfrutowy, pomidory 
i przetwory pomidorowe, czekoladę, kawę, herbatę, napoje gazowane, alkohol jako czynniki wywołujące objawy GERD. 
Nawyki żywieniowe, takie jak nieregularne spożywanie posiłków, spożywanie posiłków o dużej objętości, spożywanie 
posiłku przed snem, mogą korelować z objawami GERD. Rola stylu życia, diety i zwyczajów żywieniowych jako 
czynników ryzyka choroby refluksowej przełyku nie jest jednak jednoznacznie wyjaśniona, a wyniki dostępnych badań 
są często sprzeczne. Poznanie modyfikowalnych czynników ryzyka choroby refluksowej przełyku i jej objawów ma 
znaczenie praktyczne i jest istotne w celu realizacji skutecznej dietoprofilaktyki i dietoterapii choroby.

Słowa kluczowe: choroba refluksowa przełyku, dieta, styl życia, czynniki ryzyka, żywienie
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is one of 
the most common diseases of the upper gastrointestinal 
tract. It develops as a result of the reflux of gastric 
contents into the esophagus, which may (but does 
not have to) cause inflammation of the esophageal 
mucosa and cause unpleasant symptoms. The most 
characteristic esophageal symptom of the disease is 
heartburn, which occurs at least once a week. In the 
definition of the disease, however, the multiformity 
of disease symptoms was indicated, distinguishing 
among them esophageal and extra-esophageal 
symptoms. The extra-esophageal symptoms include 
i.a. chest pain not related to heart disease, paroxysmal 
cough (mainly at night), sore throat, gingivitis or 
damage to tooth enamel [77]. In clinical practice, 
a distinction between the Non-Erosive Reflux Disease 
(NERD) and the Erosive Reflux Disease (ERD) is 
made. NERD is more common and may affect up to 
70% of GERD patients [5, 38]. If untreated, the disease 
can lead to complications such as esophageal stricture, 
gastrointestinal bleeding, precancerous conditions 
(Barett’s Esophagus) and esophageal adenocarcinoma 
[15].

Epidemiological data show that the disease spreads 
differently around the world. Symptoms of the disease 
are found in approximately one in five people in North 
and South America, and one in seven in Australia. 
The lowest percentage of patients is recorded among 
the inhabitants of Asian countries (<10%). In Europe, 
GERD may affect 15-21% of the population depending 
on the region [29]. It is estimated that in Poland this 
disease may affect up to 35.5% of adults reporting 
abdominal ailments [88]. A global pooled prevalence 
study estimated that about 14% of the world population 
experienced at least weekly reflux symptoms [29, 60].

Multiple mechanisms are involved in the 
pathogenesis of GERD including: motor abnormalities, 
such as impaired lower esophageal sphincter (LES) 
resting tone, transient lower esophageal sphincter 
relaxations (TLESRs), impaired esophageal acid 
clearance and delayed gastric emptying [15, 41]. 

Pharmacotherapy, most often with proton pump 
inhibitors (PPIs), is considered the first-line treatment 
in GERD patients. Modification of lifestyle, including 
diet changes, is an important element supporting the 
treatment of the disease.

RISK FACTORS FOR GERD

Many factors may contribute to the development 
of the disease. Among them, there are non-modifiable 
factors such as age, sex or genetic factors and 
modifiable factors, e.g. lifestyle, diet, excessive body 
weight.

Gastroesophageal reflux disease can occur in 
adults and children, and the risk of GERD symptoms 
in the adult population increases with age, which 
is confirmed, among others, by the results of meta-
analysis published in recent years. Eusebi et al. 
demonstrated that the risk of disease symptoms in 
people aged over 50 was 30% larger compared to 
younger respondents (OR 1.32; 95% CI 1.12 - 1.54) 
[29]. Nirwan et al. confirmed that the prevalence of 
GERD was higher in people aged 35–59 years than 
those aged 18–34 years but was slightly lower in those 
aged ≥ 60 years compared with those aged 35–59 
years [60].

According to some authors, the disease occurs 
with a similar frequency in men and women [51, 88]. 
However, several studies have shown that women are 
more likely to develop gastroesophageal reflux disease 
[29, 34, 60], but reflux oesophagitis is more common 
in men [11, 14, 43, 62, 79, 80]. 

The results of studies conducted in the population 
of mono- and dizygotic twins suggest the role 
of genetic factors in the pathogenesis of GERD. 
According to the data from the Swedish Twin Registry 
and the British Twin Registry, the presence of GERD 
is associated with a genetic factor in 31% and 43% of 
them, respectively [4, 10, 52].

This review focuses on GERD risk factors related 
to lifestyle and nutrition that include both dietary 
components and nutritional behaviour.

RISK FACTORS RELATED  
TO LIFESTYLE

The literature highlights the role of selected 
lifestyle variables as risk factors for GERD symptoms.

Smoking
Many studies concern the influence of smoking on 

the occurrence of disease symptoms [29, 32, 34, 59, 
60, 83, 85, 87]. Zheng et al. confirmed that smoking is 
a risk factor for reflux occurring at least once a week, 
and the risk increases with the number of cigarettes 
smoked per day and is higher in male smokers compared 
to female smokers. Smoking more than 20 cigarettes 
a day increased the risk of frequent reflux in women 
by 37%, in men - by 53% compared to non-smokers 
[87]. Similar observations were made by Nillson et al., 
who showed a 70% increase in the risk of heartburn 
and regurgitation in daily smokers, who smoked more 
than 20 years, compared to non-smokers [59]. The 
pooled prevalence of GERD according to smoking 
habits in meta-analysis of Nirwan et al. showed that 
subjects who currently smoke had a higher prevalence 
of GERD (18.40%) compared with ex-smokers 
(16.83%) and non-smokers (15.55%). The OR in 
current smokers compared with non-smokers was 1.04 
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(95% CI 1.00–1.09) but it was statistically insignificant 
[60]. In other meta-analysis of 30 studies that reported 
the prevalence of gastrooesophageal reflux symptoms 
according to smoking status the pooled prevalence 
of gastrooesophageal reflux symptoms was higher in 
current smokers compared with non-smokers (19.6% 
vs 15.9%). The OR in those who smoked currently 
compared with those who did not was 1.26 (95% CI 
1.04–1.52) with significant heterogeneity between 
studies [29].

Physical activity
Many studies show a correlation between physical 

activity and GERD, but their results are ambiguous [22, 
25, 53, 59, 87]. It seems that the influence of physical 
activity on the occurrence of disease symptoms may 
be related, with the type of exercise, level of activity, 
and its duration. It has been found that some types of 
activity, such as weight lifting, significantly increase 
heartburn compared to others, such as recreational 
jogging or cycling [12, 44]. In healthy volunteers 
and sportsmen, it has been shown that postprandial 
physical activity and intense exercise physical activity 
favour the development of GERD symptoms [72, 78]. 
Zheng et al. demonstrated that there is a relationship 
between the occurrence of disease symptoms and 
occupational physical activity. The authors concluded 
that manual work involving lifting or carrying heavy 
objects was more favourable to GERD symptoms than 
sedentary work [87]. Nocon et al. showed that people 
with GERD symptoms are less active than people 
without symptoms [61], and lack of physical activity, 
defined as exercise less than once a month, was defined 
as a risk factor for GERD, especially in women [53]. 
A positive correlation between the occurrence of 
symptoms and the lack of physical activity was also 
found in the study by Yamamichi et al. [85].

Scientific evidence also points to a protective effect 
of physical activity [21, 59, 64, 87]. It was shown 
that regular, recreational physical activity such as 
running and swimming reduced the risk of GERD 
symptoms, and the degree of reduction depended 
on the frequency and duration of activity [59, 64]. 
A lower risk of postprandial GERD symptoms was 
observed in people who were walking after dinner 
compared to people who were lying down after 
a meal [72]. Djärv et al. showed that in healthy weight 
subjects with GERD, high physical activity reduced 
the risk of symptoms compared to low physical 
activity, but this effect disappeared after adjusting 
for confounding factors such as sleep problems and 
comorbidities. Moderate physical activity decreased 
the risk of GERD symptoms in obese people, and in 
overweight people no influence of physical activity on 
the symptoms of the disease was observed. Possible 
protective mechanism of regular physical activity 

may be related to the strengthening of the diaphragm 
and thus the improvement of the functioning of the 
natural anti-reflux barrier. Regular physical activity is 
also conducive to maintaining the energy balance and 
improve weight control [19]. 

Alcohol consumption
Study results concerning the influence of alcohol 

consumption on the occurrence of GERD symptoms 
are inconsistent [2, 26, 34, 35, 47, 59]. Some studies 
confirm the influence of alcohol consumption on the 
induction of symptoms of the disease, and the negative 
influence of alcohol on the esophageal mucosa, its 
motor function and the intensification of gastric juice 
secretion is described as a possible explanation for the 
association of alcohol consumption with the occurrence 
of GERD symptoms [46, 49]. The results of the meta-
analysis of data from different regions of the world 
indicate that the pooled prevalence of GERD according 
to alcohol intake showed a similar GERD prevalence in 
those who do not drink alcohol or have a low intake of 
alcohol compared with those who have a moderate to 
high intake of alcohol. The OR for GERD in those with 
a moderate/high intake of alcohol compared with those 
who do not drink alcohol or have a low intake of alcohol 
was 1.07 (95% CI 1.02–1.12; p = 0.004) [60].

Excessive body weight
Well-documented risk factor for GERD related 

to lifestyle is excess body weight, especially obesity  
[8, 16, 19, 23, 27, 34, 36, 48, 50, 54, 55, 64, 81]. Hallan 
et al. showed that the risk of GERD increases by 30% 
with the increase in BMI by one unit, regardless of 
the initial value of this indicator [34]. The results 
of the 24-hour pH-measurement study showed that 
people with a BMI > 30 kg/m2 compared to those with 
a BMI < 25 kg/m2 were significantly more likely to 
have an increase in the number and a longer duration 
of acid reflux episodes, regardless of conditions of 
measurement (postprandial measurement, supine 
position, vertical position) [23]. A positive correlation 
was found between increased BMI (≥ 25 kg/m2) and 
the risk of esophagitis [9, 11]. In meta-analysis of 
Nirvan et al. stratified pooled prevalence of GERD 
by BMI showed an increase in GERD prevalence 
as BMI increased. The lowest prevalence of GERD 
was for those with a BMI < 18.5 (6.64%, 95% CI 
3.40%–110.82%), whereas the highest prevalence of 
GERD was seen in those with a BMI ≥ 30.0 (22.63%, 
95% CI 17.33%–128.41%) [60]. Eusebi at al. showed, 
that the pooled prevalence was higher in obese 
subjects compared with non-obese (22.1%, 95% CI 
17.4%–27.2% vs 14.2%, 95% CI 10.8%–18.0%) and 
OR in obese compared with non-obese subjects was 
1.73 (95% CI 1.46 to 2.06), but there was significant 
heterogeneity between studies [29].
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Risk factors related to diet
Many symptoms of GERD frequently appear after 

meals, which suggests that the composition of diet 
may also play a role in promoting symptoms of the 
disease [31]. However, it should be noted that the study 
results are often inconsistent.

Many studies indicate fatty, fried, sour, spicy food/
products, orange and grapefruit juice, tomatoes and 
tomato preserves, chocolate, coffee/tea, carbonated 
beverages, alcohol as triggers for GERD symptoms 
[24, 40, 59, 60, 61, 64, 73].

Study results indicate a role of fat/fatty meals in 
the induction of GERD symptoms [24, 63, 73], and 
high-fat meals are considered a strong predictor of 
night heartburn [6]. Fatty foods lower LES pressure, 
increase TLESRs, and delay gastric emptying [6, 57]. 
It was shown that such meals reduced LES pressure 
significantly more than meals with protein as the 
dominant component [56]. Shapiro et al. observed that 
a higher percentage of energy from dietary fat, as well 
as increased consumption of saturated fatty acids and 
cholesterol, were significantly associated with a higher 
risk of reflux episodes [73]. Fat may also contribute 
to the symptoms of the disease indirectly. It is the 
most energetic component of food, which excessive 
consumption may disrupt energy balance and promote 
the development of overweight and obesity [1], and 
obesity is considered as an independent risk factor 
for GERD. Several studies did not confirm the role 
of fat in generating GERD symptoms, but authors of 
the studies did not take into account that the subjects 
with GERD could intentionally avoid eating fatty 
foods because of fear of disease symptoms, which 
could have an impact on the determined cause-effect 
relationships [13, 65, 70, 76, 82].

Only several studies have confirmed the effect 
of consuming orange/grapefruit juice, tomato 
juice, tomato products and raw tomatoes on the 
intensification of heartburn, which was explained by 
the irritating effect of the acidic pH of these products 
on the esophageal mucosa [18, 58, 63].

Many GERD patients report the presence or 
worsening of heartburn after eating spicy food, 
including chili pepper. It has been suggested that 
some of the symptoms associated with chili pepper 
consumption could be caused by the stimulation of 
nerve endings in the esophageal mucosa by capsaicin 
contained in hot peppers [7, 37, 69, 74].

Increased heartburn was also observed after 
consuming chocolate, and a reduction in LES pressure 
was indicated as the possible cause [63]. However, 
several observational studies did not confirm the 
relationship between chocolate consumption as trigger 
of GERD symptoms [21, 76].

GERD patients report the occurrence of heartburn 
after coffee consumption, and some of them also 

after tea consumption [3, 26, 53, 63, 74]. In a study of 
monozygotic twins, coffee consumption was identified 
as a moderate risk factor for GERD symptoms, but 
only among women. However, after adjusting for 
BMI, smoking and physical activity this factor lost 
the power [87]. In study of Nirwan at al., pooling 
prevalence of GERD according to intake of coffee/
tea revealed a higher GERD prevalence in subjects 
with a moderate/high intake of coffee/tea than those 
with a low/none intake (OR 1.47, 95% CI 1.36–1.59) 
[60]. On the basis of studies using the measurement 
of esophageal pH and/or pressure in the LES, it was 
found that coffee and tea consumption significantly 
decreased LES pressure and increased reflux [67]. 
At the same time, many studies have shown no 
relationship between coffee or tea consumption and 
the occurrence of GERD symptoms [17, 21, 53, 55, 
59, 61, 64]. Correct conclusions about the relationship 
between coffee/tea consumption and the occurrence of 
GERD symptoms are hindered by the fact that these 
drinks are often consume with or after a meal. Some 
authors even conclude that due to the contradiction of 
data and unclear relationship between the occurrence 
of GERD symptoms and coffee/tea consumption, it 
should not be routinely recommended to avoid coffee/
tea consumption in GERD patients [31].

A significant percentage of people with GERD (up 
to 50% depending on the study) report the occurrence 
of heartburn, regurgitation after consumption of 
carbonated beverages [30, 63, 75]. Several studies 
have shown that carbonated beverages most likely 
affect the occurrence of symptoms by lowering LES 
pressure and increasing TLESRs. In the meta-analysis 
of research from different regions of the world, 
developed by Nirwan et al. subjects with a moderate/
high intake of carbonated drinks had a higher pooled 
prevalence of GERD than those with low/none intake 
(OR 1.29, 95% CI 1.14–1.46; p = 0.0001) [60].

Risk factors related to eating behaviours
According to the available data, eating habits such 

as fast, irregular eating, snacking, large volume of 
meals, eating meals just before bedtime may correlate 
with the symptoms of GERD [28, 33, 84, 85].

Irregular consumption of meals, including frequently 
skipping breakfast, the habit of snacking at night, eating 
dinner just before bedtime, may be a risk factor for 
typical symptoms of GERD, increasing the probability 
of their occurrence by up to 20% [28, 74, 85].

According to healthy nutrition recommendations, 
the recommended number of meals is 4 to 5 a day [42]. 
However, there is little data in the literature regarding 
the relationship between the occurrence of GERD 
symptoms and the number of meals [28, 40, 68]. In 
study by Jarosz and Taraszewska, based on univariate 
logistic regression analysis, it was shown that eating 
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1–2 meals a day was a risk factor for GERD (OR 3.50, 
95% CI: 1.75–6.98; p <0.001), however, this factor was 
losing power in the multivariate analysis [40 ]. It can 
be assumed that eating a small number of meals a day 
results in their greater volume, and the relationship 
between a large volume of meals and inducing reflux has 
been demonstrated in studies conducted, among others 
by Iwakiri et al. or Salvia et al. [39, 71]. In Jarosz and 
Taraszewska study eating one, big meal in the evening 
instead of dinner and super was risk factor for GERD but 
only in univariate logistic regression analysis (OR 1.80, 
95% CI: 1.05–3.11; p = 0.034). In multivariate logistic 
regression analysis this factor was not statistically 
significant [40]. In study by Pehl et al. [65] it was 
found that volume of meals influenced the appearance/
intensification of reflux episodes by increasing the 
intra-gastric pressure caused by the retention of food in 
the stomach. Consumption of a heavy meal contributes 
to the stretching of the stomach and, consequently, 
may induce reflux due to transient lower esophageal 
sphincter relaxations [20, 41].

Eating a meal (especially high in fat) shortly or 
just before bedtime is considered as a possible risk 
factor for reflux symptoms [28, 33, 45, 66, 85, 86]. 
The recommendation to eat last meal at least 2-3 
hours before bedtime may have particularly positive 
results in patients with night heartburn problem [45]. 
Fujiwara et al. showed that patients who went to bed 
within 3 hours after a meal were 7 times more likely to 
develop heartburn than those who consumed their last 
meal at least 4 hours before bedtime [33]. Increasing 
the time between the last meal and bedtime has been 
shown to reduce the risk of heartburn. The short time 
between supper and bedtime is probably associated 
with more food remaining in the stomach, which may 
result in increased LES pressure in the supine position, 
deterioration of its functioning and, as a result, favour 
the reflux [28].

The relationship between the rapid food intake 
and the occurrence of reflux symptoms is not clear 
[28, 74, 84, 85, 86]. The relationship between the rate 
of eating and the occurrence of reflux symptoms has 
been confirmed in a few studies. Wildi et al. showed 
that eating a standard meal in 5 minutes by healthy 
volunteers generated a statistically significantly greater 
number of reflux episodes in the first postprandial hour 
than eating the same meal in 30 minutes. Due to the fact 
that the functioning of the natural anti-reflux barrier is 
impaired in people with GERD, the authors suggested 
the need for research in GERD patients to assess whether 
slow eating could constitute a “lifestyle modification” 
aimed at reducing unpleasant symptoms [84]. Results of 
study conducted by Yamamichi et al. in Japanese, adult 
population showed an obvious correlation between 
GERD symptoms and dietary habits such as habit of 
quick eating, having dinner a few hours before going to 

bed, the habit of eating a midnight snack and frequently 
going without breakfast. I was even suggested that these 
four diet-related factors presented more significant 
effects than alcohol consumption or smoking on GERD 
symptoms [85].

As the authors of some of mentioned studies 
noted, their conclusions may have been distorted by 
the influence of other factors, e.g. a large volume 
of meals or excessive body weight of some of the 
respondents. Therefore, further studies are needed to 
assess the relationship between the rate of eating and 
the occurrence of GERD symptoms.

SUMMARY

The role of lifestyle, diet and eating habits as 
risk factors for GERD is not clearly understood, and 
the results of research conducted in this direction 
worldwide are often contradictory. This may result 
not only from methodological differences, but also 
from geographic or cultural differences (e.g. culinary 
traditions), which may influence the diet of the 
surveyed populations. Based on the available data, 
patients with GERD should be advised, as part of non-
pharmacological therapy, to normalize body weight in 
overweight/obese people, smoking cessation, reduce/
eliminate alcohol consumption and avoid eating 
meals just before bedtime. It is also worth to consider 
reducing or eliminating consumption of products 
defined as potentially refluxogenic, i.e. fatty, fried, 
sour, spicy food/products, orange and grapefruit 
juice, tomatoes and tomato preserves, chocolate, 
coffee/tea, carbonated beverages. Moderate, regular 
physical activity is also recommended. Lifestyle 
and diet are modifiable factors, therefore further 
research and analysis of disease risk factors related 
to diet, eating habits and lifestyle are advisable. An 
additional reason is the significant spread of GERD 
in the world, especially in highly developed countries. 
Determination of modifiable risk factors for this 
disease and its symptoms is important for effective 
dietary prevention and diet therapy of GERD.
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