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I. INTRODUCTION 

 

Gastro-oesophageal reflux disease (GERD) is a very 

common disease in Western countries. Common symptoms of 

the disease are heartburn and regurgitation. The estimated 

prevalence of the disease in Western countries vary with 

ethnicity and geography: 18.1–27.8 % in North America, 8.8–

25.9 % in Europe, and 2.5–7.8 % in East Asia, as estimated 

from 28 studies(1). 

Epidemiological studies regarding the prevalence of 

GERD in the Indian subcontinent have been less common. In a 

country with a wide variation in culture and food habits, the 

prevalence is bound to be variable. A study conducted in 

North Indian population showed a prevalence of 16.2% (2) 
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whereas a study in the south Indian population showed a 

prevalence of 22.2% (3). Though GERD is often considered a 

disease of Western countries the above studies show that the 

prevalence in the Indian subcontinent is also about the same. 

This study aims to assess the prevalence and associated risk 

factors of Gastroesophageal reflux disease in a sample 

population of Kerala. 

 

 

II. MATERIALS AND METHODS 

 

The study was an interview-based prospective 

observational study carried out in residents of Maradu grama 

panchayath block 10 and 11 between July 2017 and March 

2019 with the help of community health workers. All 

individuals consenting for the study and above 18 years of age 

were included in the study. Individuals less than 18 years and 

those not giving consent were excluded. The diagnosis of 

GERD was made based on GerdQ score of more than or equal 

to 8. Patients with GerdQ score > 12 will be re-evaluated on 

OPD basis and if required will be subject to OGD scopy or 24 

hr pH monitoring. 

Risk factors taken into account were consumption of 

alcohol, history of cigarette smoking, history of chewing 

tobacco, history of taking painkillers, history of taking 

ayurvedic drugs, consumption of >4 cups of tea/coffee, 

consumption of carbonated drinks more than once a month, 

dietary preferences: Veg/Non-veg, Spicy/non-spicy, history of 

fewer than 6 hours of sleep, history of physical activity ( 30 

minutes for thrice a week). The presence of comorbidities 

such as Diabetes mellitus, hypertension and allergy were also 

recorded. 

 

 

 

 

 

 

 

 

 

 

Figure 1: GerdQ questionnaire 

 

STATISTICAL ANALYSIS 

 

The sample size was calculated using Cochran formula. 

SPSS version 20 was used for the statistical analysis. 

Qualitative (categorical) variables were represented using 

frequency and percentage. Quantitative (continuous) variables 

were represented using mean and standard deviation. Binary 

logistic regression was performed to compare the study 

parameters between no GERD and GERD. A p-value of less 

than 0.05 was taken as statistically significant. 

 

 

III. RESULTS 

 

A total of 515 individuals were interviewed as part of the 

study. Demographic variables of the participants are given in 

Table 1. More than 50% of the study population belonged to 

the age group of 30-60 years. Male to female distribution was 

almost equal. Among the risk factors assessed, smoking, 

alcohol consumption, spicy food, non-vegetarian diet were the 

most common. Out of the 515 individuals, 113 had a GerdQ 

score of more than or equal to 8 and were diagnosed to have 

GERD. The distribution of symptoms of GERD is given in 

Table 2. Heartburn was the most frequent symptom of GERD 

with 13.6 % having symptoms almost daily. Regurgitation was 

the next common symptom.3.9% of cases took over the 

counter proton pump inhibitors at least once weekly. The 

association of variables with GERD is given in Table 3. 

Among the demographic variables, the age group of 31-40 

years and above 70 years was found to have a significant 

association. Other significant factors included higher 

educational status, smoking, consumption of more than 4 cups 

of tea/coffee and intake of carbonated beverages. 

Demographic variables n ( %) 

Age 

Up to 20 

21-30 

31-40 

41-50 

51-60 

61-70 

Above 70 

18 (3.5%) 

59 (11.5%) 

115 (22.3%) 

82 (15.9%) 

85 (16.5%) 

104 (20.2%) 

52 (10.1%) 

Sex 
Male 

Female 

247 (48%) 

268 (52%) 

Socio-economic 

status 

APL 

BPL 

509 (98.8%) 

6 (1.2%) 

Education 

School level 

Matriculation 

Graduate 

Post graduate 

12 (2.3%) 

95 (18.4%) 

221 (42.9%) 

187 (36.3%) 

Risk factors 

Alcoholic 

Smoker 

Tobacco 

Painkiller 

Ayurvedic drugs 

35 (6.8%) 

44 (8.5%) 

3 (0.6%) 

2 (0.4%) 

26 (5%) 

Other activities 

Tea/coffee (>4 

cups/days) 

Spicy foods 

Non-vegetarian 

foods 

Carbonated drinks 

Less than 6 hours 

sleep 

Physical activity 

126 (24.5%) 

374 (72.6%) 

435 ( 84.5%) 

118 (22.9%) 

1 (0.2%) 

32 (6.2%) 

Comorbidities 

Diabetes mellitus 

Hypertension 

Allergy 

42 (8.2%) 

56 (10.9%) 

1 (0.2%) 

BMI 

Underweight 

Normal 

Overweight 

Obese 

6 (1.2%) 

157 (30.5%) 

228 (44.3%) 

124 (24.1%) 

GerdQ score 
≥ 8 

<8 

113 (21.9%) 

402 (78.1%) 

Table 1: Demographic variables 
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GERD Grade 0 Grade 1 Grade 2 Grade 3 

Heartburn 365 (70.9%) 33 (6.4%) 47 (9.1%) 70 (13.6%) 

Regurgitation 449 (87.2%) 22 (4.3%) 28 (5.4%) 16 (3.1%) 

Pain 8(1.6%) 19(3.7%) 26(5%) 462(89.7%) 

Nausea 2(0.4%) 19(3.7%) 29(5.6%) 465(90.3%) 

Sleep 

Disturbance 
488 (94.8%) 14 (2.7%) 10 (1.9%) 3 (0.6%) 

OTC PPI 473 (91.8%) 20 (3.9%) 19 (3.7%) 3 (0.6%) 

Table 2: GERDq score 

Demographic variables 
No 

GERD 
GERD 

p 

value 

Age 

Up to 20 

21-30 

31-40 

41-50 

51-60 

61-70 

Above 70 

16 

50 

82 

59 

66 

79 

50 

2 

9 

33 

23 

19 

25 

2 

0.258 

0.187 

0.047 

0.144 

0.920 

0.562 

0.001 

Sex 
Male 

Female 

184 

218 

63 

50 

 

0.060 

Socio-

economic 

status 

APL 

BPL 

399 

3 
110 

3 

0.095 

Education 

School level 

Matriculation 

Graduate 

Post graduate 

12 

77 

176 

137 

0 

18 

45 

50 

0.358 

0.435 

0.453 

0.047 

Risk factors 

Alcoholic 

Smoker 

Tobacco 

Painkiller 

Ayurvedic 

drugs 

26 

27 

2 

2 

18 

9 

17 

1 

0 

8 

0.575 

0.005 

0.631 

0.453 

0.263 

Other activities 

Tea/coffee (>4 

cups/days) 

Spicy foods 

Non-vegetarian 

foods 

Carbonated 

drinks 

Less than 6 

hours sleep 

Physical 

activity 

60 

 

288 

335 

70 

1 

26 

66 

 

86 

100 

48 

0 

6 

0.000 

 

0.347 

0.180 

0.000 

0.596 

0.653 

Comorbidities 

Diabetes 

mellitus 

Hypertension 

Allergy 

34 

46 

0 

8 

10 

1 

0.638 

0.435 

0.059 

BMI 

Underweight 

Normal 

Overweight 

Obese 

5 

140 

185 

72 

1 

17 

43 

52 

0.757 

0.348 

0.131 

0.000 

Table 3: Association of variables with GERD 

 

 

IV. DISCUSSION 

 

Gastroesophageal reflux disease is one of the common 

medical condition affecting the population. The spectrum of 

disease can range from occasional retrosternal burning to 

troublesome reflux and premalignant condition like Barrett's 

oesophagus. To tackle this upcoming epidemic, a sound 

understanding of the distribution of disease and associated risk 

factors need to be known. Several population-based studies 

have been conducted all over the world and risk factors 

associated with GERD established. It was earlier thought that 

GERD is primarily a disease of the Western population with 

prevalence ranging from 10-20%. It was probably due to a 

lack of Indian studies that the estimated prevalence earlier was 

thought to be less than 5% (4). 

Population-based studies on the Indian population for 

GERD are still limited. However, the studies which have been 

conducted show that the actual prevalence of GERD almost 

mirrors that of the Western population (Table 4). Within the 

Indian population also there is a wide variation in cultural 

practices and diet. Dietary preferences such as the use of more 

spices in south Indian population can have an impact on 

diseases such as GERD. A population-based study conducted 

by Wang et al in 2018 included 1072 participants from south 

India. The prevalence noted was 22.2% with increasing age, 

BMI, urban environment, lower education level and pan 

masala chewing having a significant association with GERD. 

The present study was also undertaken in a south Indian 

population. The prevalence noted was 21.9%. Also, factors 

such as smoking, tea/coffee, carbonated drinks and BMI were 

found to have a significant association with GERD. 

Table 4: Similar studies 

The relation of age with GERD is controversial. Several 

studies are showing a positive correlation (8, 9) and almost an 

equal number of studies showing a negative correlation (10). 

Most of the times, the study design is at fault. For example, a 

study conducted by Sylvester (11) examined the prevalence of 

GERD among students in Nigeria. The mean age was 25.3 +- 

3.5 years. Probably due to such a narrow range of age, there 

was no correlation between age and GERD. Another recent 

article by Wang et al (3) studied the prevalence of GERD in 

south Indian population. This study had a more robust 

distribution of age with a range from 20- 86 years. The present 

study also had a wide range of age distribution with a 

minimum age of 18 years and maximum age of 85 years.  

Though no significant association was noted between age and 

GERD the maximal prevalence (28.7%) was in age group 31-

40 years maybe because of increased risk factors in that age 

group. 

Though the spectrum of GERD varies between the two 

sexes, whether gender has any role to play in it is doubtful. 

Severe GERD symptoms and Barrett's esophagus are more 

prevalent in males whereas reflux symptoms and non-erosive 

reflux disease (NERD) more common in females (12). The sex 

difference in GERD has been partly attributed to estrogen 

(13). Estrogen has shown to have an anti-inflammatory effect 

(14) and also play a part in controlling the LES. The 

difference in pathophysiology has also been attributed to a 

host of other factors such as esophageal epithelial barrier 

function, esophageal nociception, the difference in esophageal 

acid exposure and psychological factors (12). This has been 

Studies Study Population Prevalence 

Bhatia et al (2011) (5) 3224 rural and urban 7.6 % 

Sharma et al (2011) (2) 

4039 employees of 

tertiary hospital 16.2% 

Kumar et al (2011) (6) 905 rural and urban 18.7% 

Wang et al (2016) (3) 1072 rural and urban 22.2% 

Arivan et al (2018) (7) 358 medical students 5% 

Present study (2019) 515 rural and urban 21.9% 
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confirmed by endoscopic studies also which shows that NERD 

is more common in females (15, 16). However, 

epidemiological studies have failed to show a positive 

correlation of gender with GERD (17-19). In the present study 

also the association of GERD with gender was not significant. 

GERD is more prevalent in urban community and also in 

an affluent population (3, 20). The difference can be attributed 

to other factors which affect GERD and are also more 

prevalent in urban dwellers. These include obesity, type A 

personality, alcoholism and smoking. Also, Helicobacter 

Pylori can be an important cause for lower GERD prevalence 

in the low-income group. H. pylori is known to be more 

common in rural settings and it also has a negative impact on 

acid production (21). This could lead to reduced symptom 

caused by reflux. Our study failed to show an association of 

APL/BPL divide with GERD. It could be due to the fact that 

the study population almost entirely comprised of urban 

population and only 1.2 % were below the poverty line. 

Previous studies have shown that patients with higher 

education level had a lower prevalence of GERD. Two other 

studies have also confirmed the association of GERD with 

level of education (8, 22). In the study by Wang et al, cut-off 

for low level of education was considered as less than 8 years 

of schooling and 33% of the study population belonged to this 

group. In our study, only 2.3% of the population had less than 

10 years of schooling. Majority of the study population 

(79.2%) comprised of graduates and postgraduates. 

Postgraduates had a significant p value of <0.05 in association 

with GERD. The exact etio-pathogenesis, however, could not 

be explained. 

The study examined several factors for their association 

with GERD. These included consumption of alcohol, history 

of smoking and tobacco chewing, history of use of painkillers 

and ayurvedic drugs. It also examined the dietary habits of the 

study population like preference for spicy food, vegetarian or 

non-vegetarian diet, daily consumption of tea/coffee and 

drinking of carbonated drinks. Also, physical activity and 

sleep habits of the study population was noted. Among all 

these factors, smoking, having more than 4 cups of tea/coffee 

and consumption of carbonated drinks were found to have a 

significant correlation with GERD as compared to non-GERD. 

Smoking is a well-established risk factor for GERD (23, 

24). However, the exact pathophysiology has still not been 

elucidated. Smoking is supposed to cause relaxation of the 

lower esophageal sphincter and cause an increase in reflux 

episodes associated with straining. It is also believed to play a 

role in reduced acid clearance secondary to decreased 

salivation. 

The effect of coffee on GERD is controversial. The exact 

association is still not known. In-depth studies have been 

conducted to understand the correlation. Coffee is known to 

cause relaxation of lower oesophageal sphincter. The 

association of coffee with gastric acid secretion has also been 

studied, but it has failed to show any relation (25). 

Literature shows that carbonated drinks do not have a 

clear cut correlation with GERD. Though carbonated drinks 

have a very low pH, the physiological effects it has on gastric 

pH and pathophysiology of GERD is still not clear. Few 

studies have shown that carbonated drinks can aggravate the 

symptoms of GERD. Gaseous distension after drinking 

carbonated drinks can lead to relaxation of lower esophageal 

sphincter and increase exposure to acid. It was also shown to 

have an effect on gastric emptying time. In spite of the low 

pH, carbonated drinks have no impact complications of GERD 

and have shown to cause no injury to esophageal mucosa. 

BMI and GERD have a dose-response relationship.  

GERD symptoms are known to increase with an increase in 

BMI(26). The present study also showed the same. In this 

study, BMI was classified using WHO and Asian criteria. By 

both criteria, obesity was found to have a significant 

association to GERD. A recent study by Vaishnav et al (27) 

also showed that the severity of symptoms of GERD and 

erosive esophagitis had a positive correlation with BMI. The 

study by Bhatia et al(5) also showed a positive correlation 

between BMI and GERD. 

The present study showed that diabetes, hypertension and 

allergy did not correlate with GERD. This is in contradiction 

to other studies, which showed a significant association 

between diabetes and hypertension with GERD (28). The 

difference in results could be due to the small sample size. 

Among the 515 participants, only 42 suffered from diabetes 

and only 56 had hypertension. 

Only 3 subjects with GERDQ more than 12 followed up 

to the OPD. One underwent 24 hour pH monitoring and was 

found to have significant acid reflux disease (DeMeester score 

38). The other two subjects underwent OGDscopy, one had 

Grade B reflux esophagitis, while the other was a normal 

study. 

 

 

V. CONCLUSION 

 

The prevalence of GERD in the present study was 29.1%. 

Risk factors with significant association to GERD included 

older age group, higher educational status, smoking, intake of 

more than 4 cups of tea/coffee, intake of carbonated drinks 

and obesity. 

Conducting an epidemiological study is by itself a 

mammoth task. Adding to the difficulty is the varied nature of 

individuals with whom an epidemiologist has to interact. The 

responses vary from inviting inside for a warm meal to being 

shooed away mistaking for salesgirl. But it is by only trudging 

these hard miles can we understand the disease distribution 

and bring about the desired change in the health care setup. 
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