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Abstract
AIM: To evaluate whether the prevalence of overweight 
and obese conditions is increased in gastro-esophageal 
reflux disease (GERD) patients (with 24-h pathological 
pH recordings) in comparison to general population.

METHODS: A total of 196 consecutive patients (103 
females, age range 18-83 years) with symptoms of 
gastro-esophageal reflux (GER) and 24-h pathological 
esophageal pH-metry. Body mass index (BMI) of the 
patients was calculated and its distribution (%) was 
compared with that of the Italian general population 
as assessed by National Bureau of Census (ISTAT). To 
evaluate the association of GERD with weight categories, 
the b inomia l test was employed. P  < 0.05 was 
considered statistically significant.

RESULTS: In males, overweightedness (BMI 25-25.9) 
was present in 43% of GERD patients vs  41.8% of Italian 
population (IP) (ns), obesity (BMI ≥ 30) in 10.9% vs  
9.1% (ns). In females overweight was present in 34.9% 
of GERD patients vs  25.7% of IP (P  < 0.01), obesity in 
13.6% of GERD patients vs  9.1% of IP (P  < 0.01). No 
statistically significant differences were noted in different 
age classes.

CONCLUSION: In comparison to the Italian general 
population, the prevalence of overweightedness and 
obesity is increased in female but not in male patients 
with ascertained gastro-esophageal reflux disease.

© 2007 WJG. All rights reserved.
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INTRODUCTION
Increased body weight has often been considered one 
of  the most important risk factors for gastro-esophageal 
reflux disease (GERD). A recent meta-analysis concluded 
that overweightedness and obesity are the risk factor for 
GERD [1]. However, only three of  the nine examined 
studies[2-10] showed the relationship between obesity and 
GERD symptoms[2].

Other studies have been performed only on patients 
with an exceedingly high body mass index (BMI), or even 
on patients requiring surgical[11-15] or intragastric balloon[16] 
treatment with no comparison with a normal BMI 
population.

Only two studies assessed the gastro-esophageal 
reflux (GER) by means of  24-h pH-metry but made 
no comparison with a reference population. Of  these 
two studies, one was performed only on obese patients 
requiring intragastric balloon treatment[16], the other was 
performed on 70 patients, 79% of  whom had abnormal 
BMI, indicating a biased patient selection[17].

Attempts to evaluate an improvement in gastro-
esophageal reflux, or related symptoms following  weight 
loss, in overweight and obese patients, have not led to a 
better understanding of  the relationship between these two 
conditions since the data obtained are controversial[16,18,19].

MATERIALS AND METHODS
A total of  196 patients (103 females, age range 18-83 
years; 93 males, age range 24-74 years) referred to our GI 
unit for GERD symptoms (including typical and atypical 
symptoms), were included in this study.

In all 196 patients, the presence of  pathological gastro-
esophageal reflux, according to DeMeester score, was 
established after a 24 h pH-metry assessment [Ingold 440 
M3 glass electrode, Genesi2 RAM 8Kb LEM Electronics 
recorder, Casalecchio di Reno (BO), Italy]. Weight and 
height were measured in each patient, and their BMI was 
calculated [weight (kg)/ height (m2)].

Patients were then assigned to one of  the four 
categories, according to their BMI, following the 1995 
World Health Organization criteria, in which distinction 
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between males and females is no longer considered: BMI  
< 18.5: underweight, BMI = 18.5-24.9: normal, BMI = 
25-29.9: overweight, BMI > 30: obesity. The distribution 
(%) of  the 196 GERD patients was compared with that 
of  the Italian general population used, for this purpose, 
the data obtained in a National Bureau of  Census (ISTAT) 
survey[20].

To evaluate the association of  GERD with weight 
categories, we employed the binomial test, to calculate  
the probabilities of  the estimated proportion of  GERD 
patients in the overweight Italian population. The expected 
proportion of  overweight individuals, in the population, 
was obtained from the above-mentioned ISTAT survey, 
based on approximately 50 000 people. This test was also 
performed stratifying the data according to sex and age-
class. P < 0.05 was considered statistically significant. 
The association between smoking habit and presence of  
GERD was evaluated using the χ2 test.

Informed consent was obtained from patients at 
beginning of  the study.

RESULTS
Of  the patients presenting with pathological gastro-
esophageal reflux, 45.9% had a normal BMI  which was 
lower than that in the general population (53.8%) while 
38.8% and 12.2% overweight and obese GERD patients 
had a normal BMI (exceeding 33.4% and 9.1%, respectively, 
in the  general population) (Figure 1A).

If  the data on sex were considered, although the 
greater prevalence of  BMI was still present in male GERD 
patients, the difference in the general population was less 
evident (overweight: 43% vs 41.8; obese: 10.8% vs 9.1%) 
(Figure 1B).

Conversely, the prevalence of  overweightedness and 
obesity in female GERD patients was considerably greater 
than that in the general population (overweight: 34.9% vs 
25.7% P < 0.01; obese: 13.6% vs 9.1% P < 0.01) (Figure 
1C).

If  the overweight and obese  female patients were 
considered together, the total percentage reached 48.5% vs 
35% in the general female population (P = 0.005).

No statistically significant differences were found in 
the analysis comparing different age classes. Likewise, 
statistical analysis failed to show any relationship between 
smoking habit and gastro-esophageal reflux in our patient 
population.

DISCUSSION
The most relevant finding of  this study is that the 
prevalence of  overweightedness and obesity was increased 
in female, but not in male Italian patients with ascertained 
gastro-esophageal reflux disease. Previous population-
based studies considered GERD patients as those referring 
heartburn and acid regurgitation only[1-5] and did not assess 
any objective pH-metric evidence of  GER.

By using typical GER symptoms as entry criteria, these 
studies excluded subjects with atypical GER symptoms 
and pathological GER and, on the other hand, included 
subjects with functional heartburn and no GER. It is 

estimated that about 10% of  patients complaining of  
heartburn have functional heartburn, namely heartburn 
in endoscopy-negative, pH-metry negative patients not 
responding to proton pump inhibitors[21]. The prevalence 
of  functional heartburn in patients recruited from our 
center is 16.5%[22]. It is also likely that the prevalence of  
functional heartburn is increased in obese subjects since 
elevated psychosomatic score is associated with reflux 
symptoms[10]. Moreover, some authors have advanced the 
hypothesis that esophageal mucosa is more sensitive in 
patients with functional heartburn and obese patients[23].

These limitations were not encountered in the present 
study which assessed BMI in patients in whom pathological 
gastro-esophageal reflux was confirmed by 24-h pH-metry 
according to DeMeester score, independently of  typical or 
atypical GER symptoms.

Almost 45% of  the Ital ian population have an 
increased BMI. Although the percentage of  overweight 
subjects is steady, if  compared with data from the 
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Figure 1  Distribution of BMI in general GERD patients (A), in male GERD patients 
(B), and in female GERD patients (C) after 24h esophageal pH-metry.



ISTAT survey in 1994, the number of  obese subjects has 
increased by 25% in the last 8 years. Elevated BMI, when 
accompanied with a greater intra-abdominal adipose mass, 
like other pathological conditions (constipation, cough 
and dysuria), may increase the abdominal-thoracic gradient 
favoring gastro-esophageal reflux episodes.

When the relationship between overweightedness 
or obesity and gastro-esophageal reflux is considered, it 
should be borne in mind that the eating habits of  subjects 
with increased BMI values are often different from those 
of  normal individuals, in terms of  quality (particularly as 
lipids are concerned) and quantity of  the nutrient intake. It 
is known that fatty foods produce a prolonged inhibitory 
effect on the lower esophageal sphincter (LES), particularly 
following intra-duodenal lipid perfusion[24]. This inhibitory 
effect would appear due to a cholecystokinin-mediated 
action on LES[25]. An epidemiological study revealed that 
overweightedness, but not excess fatty food intake, increases 
the risk of  hospitalisation for GERD[26]. Gastric distension 
following a copious meal produces a transient increase 
in LES relaxation which is directly correlated to the 
distension volume[27] and could thus be another important 
factor favouring gastro-esophageal reflux. Variables such as 
eating habits and lifestyle were not considered in this study. 
The analysis of  smoking failed to show any significant 
difference between the smoker and non-smoker groups.

Albeit, the role of  LES pressure in obese patients with 
GERD is still controversial, and recent data[28] show that 
gastro-esophageal pressure gradient but not LES pressure, 
plays a relevant pathogenetic role in GERD patients with 
elevated BMI.

All the above mechanisms secondary to overweightedness 
and obesity would equally affect both genders and cannot 
explain the association between GER and overweight and 
obesity in females only.

The role of  sex in GERD has not been clearly 
defined since available data from the literature are not 
homogeneous. In most epidemiological studies, the 
prevalence of  GERD is greater in males than in females 
among symptomatic patients[29-31]. Some studies assessed 
the prevalence of  sex primari ly upon endoscopic 
esophagitis disregarding NERD patients, and found that 
low grade esophagitis is more frequent in females and 
high grade esophagitis in male patients[32,33]. Moreover, one 
study showed that longer GERD duration is correlated 
with the male sex[34]. It is widely known that Barrett’s 
esophagus is far more frequent in males[35-37].

The present study seems to indicate an association 
between BMI increase and gastro-esophageal reflux in 
female patients. Other authors have observed analogous 
results when studying the prevalence of  male or female 
sex in overweight or obese patients with GERD. In fact, 
an association between obesity and GERD in females has 
been reported in some studies in which the authors are 
of  the opinion that higher oestrogen concentration may 
cause more frequent transient lower esophageal sphincter 
relaxations[9,38].

Since high levels of  circulating free oestrogens 
occur in obese and overweight females due to decreased 
concentration of  oestrogen binding globulin and a 
concomitant increased production of  oestrone from the 

fatty tissue, the hormonal effect can be indicated as a 
possible cause of  GER. Although differences in gender 
fat distribution have not been considered, no data suggest 
a major risk of  GER in males and a cardiovascular or 
metabolic risk of  obesity in females. In addition, in this 
study the analysis of  BMI and GER according to different 
age classes, failed to identify any significant difference, 
indicating that female postmenopausal distribution of  
visceral fat, similar to male one[39], has the same but 
not relevant effect on GER of  the premenopausal fat 
distribution.

However, it an be hypothesized that the hormonal 
effect of  increased adipose tissue increases the GER risk 
in overweight and obese females and makes it comparable 
to the GER risk in males.

In conclusion, findings of  the present study suggest 
that overweightedness and obesity are related with an 
increased risk of  gastro-esophageal reflux in females.
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