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ABSTRACT
Introduction: The association between psychological factors 
and non-ulcer dyspepsia remains controversial. 

Aim: To determine the prevalence of Helicobacter pylori (HP) 
and Stress/Anxiety/Depression (SAD) in patients with Functional 
Dyspepsia (FD) and assess the outcome at three months after 
appropriate intervention.

Materials and Methods: This prospective non-randomized 
interventional study was conducted on 120 patients with FD. 
Initial workup included upper gastrointestinal endoscopy to 
confirm HP infection with either of two tests, the urease test or 
histopathology. Patient Health Questionnaire-9 scale (PHQ-9) 
was used to assess depression, General Anxiety Disorder-7 scale 
(GAD-7) for anxiety and Perceived Stress Scale (PSS) for stress. 
Patients were considered positive when they had significant 
scores on one or more of the questionnaires (SAD+).

The subjects were then classified into four groups: Group 
A (positive for HP and SAD, n=35), Group B (positive for HP 
and negative for SAD, n=31), Group C (negative for HP and 
positive for SAD, n=33) and Group D (negative for HP and 
SAD, n=21). The groups were then treated as follows: Group 
A: HP eradication plus psychiatric intervention, Group B: HP 
eradication alone, Group C: psychiatric intervention alone and 
Group D: proton pump inhibitors.

Modified Glasgow Dyspepsia Symptom Score (Mod. GDSS) 

was used to assess the severity of dyspepsia at baseline and to 
monitor the change in score over three months.

Statistical analysis was done using the Statistical Package for 
the Social Sciences version 16.0. Non-parametric data like 
proportions of response in different groups to treatment was 
analysed using the Chi square test and quantitative data using 
ANOVA. Gender wise distribution and response to treatment 
was calculated using the z-test and unpaired t-test. 

Results: Overall 120 patients were recruited across four 
groups. A 55% of the subjects were positive for HP and 56.7% 
for SAD and 29.2% for both. In all three groups with psychiatric 
comorbidity, females exceeded males in a proportion of 3:1.

Mod. GDSS was not significantly different at baseline between 
HP+ and HP- patients (p=0.1278) except when HP positivity was 
also associated with SAD (p<0.001), whereas SAD positivity alone 
significantly increased the baseline Mod. GDSS (p=0.006).

Mod. GDSS declined in all four groups at three months. When a 
fall of four or more was considered as an indicator of significant 
response to intervention, it was seen that overall 74.2% 
responded to intervention with the best response in Group B 
and the poorest was in Group C.  

Conclusion: There is a significant prevalence of HP and SAD in 
FD. Appropriate intervention is beneficial except in those who 
are HP negative and SAD positive. This latter group requires 
further investigation and or drug intervention for SAD.

INTRODUCTION
The definitive treatment approach and the underlying patho-
physiology of FD has been the subject of study for several decades. 
Though several publications have shown a positive correlation 
between FD and HP infection and FD and SAD, efficacy of HP 
eradication and treatment of psychiatric comorbidity in these 
individuals remains controversial [1–4]. Previous studies have shown 
that subjects with long standing functional gastrointestinal disorders 
have a high prevalence of psychological illness [5] and these subjects 
may benefit from psychotherapy [6]. Likewise, several studies have 
also shown improvement in dyspeptic symptoms following HP 
eradication [7–10]. However, a systematic review by Moayyedi P 
et al., showed that in ten of thirteen trials, patients with dyspepsia 
had no significant benefit from HP eradication when compared to 
the placebos [2].

In our study, we aimed to look at the association of FD with HP and 
with the presence or absence of coexisting psychiatric comorbidity 
such as SAD and to document objectively the benefit obtained 

with appropriate intervention, either HP eradication or non-drug 
psychiatric intervention or both as regards dyspepsia scores.

MATERIALS AND METHODS
This prospective non-randomized interventional study was 
conducted in the Department of General Surgery at Mahatma 
Gandhi Medical College and Research Institute, Puducherry, India, 
from October 2012 to April 2014 after ethical approval from the 
Institute Human Ethics Committee.

inclusion criteria: Patients with symptoms described in ROME 
III B1 criteria for FD [11] were screened and enrolled in the study 
after obtaining an informed consent. One or more of the following 
symptoms, viz., post-prandial fullness, early satiation, epigastric 
pain or epigastric burning if present for three months with onset 
at least six months prior to diagnosis were considered as positive 
for non-ulcer dyspepsia. The study entry parameters measured 
included:

a) Ultrasonography of the abdomen and upper gastrointestinal 
endoscopy to rule out biliary tract diseases, pancreatic 
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diseases and abnormalities of the upper GI tract. Patients with 
positive findings were excluded from the study.

b) Four antral biopsies were taken during endoscopy within 2 cm 
of the pylorus with a standard 2.8 mm cup. Two samples were 
tested for HP using the rapid urease test and two samples 
were sent for histopathological examination by Giemsa stain 
for HP. The subjects were considered positive for HP if either or 
both tests were positive and considered negative if both tests 
were negative.

c) PHQ-9 was used to screen for depression [12]. GAD-7 was 
used to screen for anxiety [13] and PSS was used to measure 
the perception of stress [14]. Patients with significant scores 
on one or more of the questionnaires were considered to 
be positive for SAD. Patients with any one of the psychiatric 
morbidity were classified as SAD+, others as SAD-.

d) The severity of dyspepsia was assessed using the Mod. GDSS 
[15]. It scores the frequency of dyspeptic symptoms on a score 
of 0-4, intensity of dyspeptic symptoms on a score of 0-2, 
frequency of use of over-the-counter medication on a scale of 
0-2, and frequency of use of prescribed medication on a score 
of 0-2 [15]. The scores can range from a minimum of zero to a 
maximum of ten.

Intervention: The patients were recruited into four groups as 
follows:

Group A (HP+, SAD+) n = 35: received HP eradication which 
included Cap Amoxicillin 500 mg Q8H, Tab Clarithromycin 500 
mg Q12H, Cap Omeprazole 20 mg Q12H and Cap Lactobacillus 
Sporogenes 1cap OD, all for 14 days along with counselling therapy 
for SAD.

Group B (HP+, SAD-) n = 31: received only HP eradication therapy 
as mentioned above.

Group C (HP-, SAD+) n = 33: received only counselling therapy.

Group D (HP-, SAD-) n = 21: received proton pump inhibitors (Tab 
Omeprazole 40 mg Q12H) for 14 days.

It was decided by the psychiatrist that the SAD symptoms in the 
study groups were not serious enough to warrant medical therapy 
as the first intervention and required counseling for a start. Also it 
was felt that some of these drugs may interfere with HP eradication 
and treatment with proton pump inhibitors.

Follow up: Patients were followed at three months after completion 
of therapy. Follow up was done either through telephonic 
communication or hospital visits. During follow up, patients were 
assessed for improvement of the existing illness after receiving 
appropriate treatment using the Mod GDSS. Improvement of their 
symptoms was calculated depending on the decrease in the scores 
from baseline. A reduction of four or more in the Mod GDSS score 
compared to baseline was considered as satisfactory response to 
treatment.

STATISTICAL ANALySIS
The data was analysed using Statistical Package for the Social 
Sciences version 16.0 (SPSS) and excel database. Gender 
wise distribution in each group and the statistical significance of 
difference between the number of males and females in each group 
was calculated using the z-test. Response to treatment in each 
group comparing the baseline and three months (Mod. GDSS) 
was assessed using the ANOVA test. The statistical difference in 
the overall response to treatment and gender wise response to 
treatment in each group was estimated using the Chi Square test. 
Significant response to treatment measured using the Mod. GDSS 
between males and females in each group was calculated using 
the independent unpaired t-test.  The gender wise distribution and 
response to treatment among individuals who showed evidence of 
SAD was assessed using the Chi-square test.

RESULTS
Overall 120 patients were recruited in four groups. About 55% 
(n=66) of the overall group were positive for HP and 56.7% (n=68) 
were positive for SAD. Of this 56.7%, 63 were positive for stress, 
64 for anxiety and 63 for depression. A 29.2% were positive for 
both. It was seen that in all three types of associated psychiatric 
comorbidity, females exceeded males in a proportion of over 3:1. 
All patients were intended to be followed up for a period of three 
months. However, seven patients (5.8%) dropped out and were 
not available for follow up either by telephonic communication or 
hospital visit at three months (Group A – one patient, Group C – two 
patients, Group D – four patients).

Males and females were almost equal in number when all four 
groups were considered as a whole. When distributed group wise, 
females predominated in groups positive for SAD (Groups A and C) 
and males predominated in groups without SAD (Groups B and D). 
It was seen that nearly 90% of patients fell between 21-60 years of 
age [Table/Fig-1].

The mean baseline and post intervention Mod. GDSS in the four 
groups is shown in [Table/Fig-2]. When each group was compared 
individually with the other three, it was seen that there was significant 
difference between Group D and each of the other three groups 
in baseline scores [Table/Fig-3]. Mod. GDSS was not significantly 
different between HP+ and HP- patients (p=0.1278) except when 

age group Male Female total

<20 1 5 6

21-30 17 11 28

31-40 15 15 30

41-50 14 14 28

51-60 9 12 21

>60 3 4 7

Total 59 61 120

[Table/Fig-1]: Age and gender distribution.

Group baseline three month p-value

A (HP+/SAD+) 7.51±1.5 2.70±2.51 <0.001

B (HP+/SAD-) 7.22±1.7 1.41±1.0 <0.001

C (HP-/SAD+) 7.78±1.6 4.87±3.3 <0.001

D (HP-/SAD-) 5.47±1.5 0.50±0.6 <0.001

[Table/Fig-2]: Baseline modified glasgow dyspepsia severity score.

Groups 
baseline 
scores

Mean 
differ-
ence

Std. 
error

p Ci at 95%

Group A
7.51±1.5
 

Group B 7.22±1.7 0.288 0.404 >0.05 -0.8 - 1.37

Group C 7.78±1.6 -0.274 0.397 >0.05 -1.34 - 0.79

Group D 5.47±1.5 2.038 0.452 <0.001 0.83 - 3.25

Group B
7.22±1.7
 

Group A 7.51±1.5 -0.288 0.404 >0.05 -1.37 - 0.8

Group C 7.78±1.6 -0.562 0.409 >0.05 -1.66 - 0.54

Group D 5.47±1.5 1.75 0.463 <0.001 0.51 - 2.99

Group C
7.78±1.6
 

Group A 7.51±1.5 0.397 0.397 >0.05 -0.79 - 1.34

Group B 7.22±1.7 0.409 0.409 >0.05 -0.54 - 1.66

Group D 5.47±1.5 0.457 0.457 <0.001 1.08 - 3.54

Group D
5.47±1.5
 

Group A 7.51±1.5 0.452 0.452 <0.001 -3.25 - -0.83

Group B 7.22±1.7 0.463 0.463 <0.001 -2.99 - -0.51

Group C 7.78±1.6 0.457 0.457 <0.001 -3.54 - -1.08

[Table/Fig-3]: Multivariate comparison of baseline modified glasgow dyspepsia 
severity score.
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HP positivity was also associated with SAD (p<0.001), whereas 
SAD positivity alone significantly increased (p=0.0006) the baseline 
Mod. GDSS [Table/Fig-4].

The response to treatment was measured with Mod. GDSS, which 
ranges from 0-10. The mean values for the four groups at baseline 
and at three months excluding those lost to follow up are shown in 
[Table/Fig-5]. It was seen that in all groups, there was a declining 
trend of scores from baseline to three months. None of the groups 
showed an increase of Mod. GDSS at three months indicating that 
the intervention was beneficial. A reduction of four or more in the 
Mod. GDSS was considered as significant response to treatment. 
It was seen that overall 74.2% responded to intervention. The best 
response of 100% was seen in Group B (HP+/SAD-) followed 
by Group D with 80.9% (HP-/SAD-) [Table/Fig-6]. The poorest 

response was seen in Group C of 42%. This latter group received 
only psychological intervention. The overall response was significant 
with an alpha value of 0.001. While analysing separately gender 
wise response in patients with stress, anxiety and depression, no 
significant difference was noted between the two genders or between 
patients with stress, anxiety or depression when compared to one 
another. Gender wise difference with respect to Mod. GDSS in the 
four groups showed significant improvement in males in Group A, B 
and D (p<0.001). However, the change was not significant in Group 
C (p=0.1089). Female patients, they had significant improvement 
in Groups A, B and C (p<0.001). The significance could not be 
calculated in Group D since only one female came back for follow 
up [Table/Fig-7].

DISCUSSION
The principal aim of this study was to assess the correlation between 
HP and SAD among patients with FD. We found that of 120 patients 
with FD, only 17.5% were negative for HP and SAD. The remaining 
82.5% patients were positive for either HP or SAD or both. This 
suggests that the coexistence of HP and of SAD among patients 
suffering from FD is high in India. Prevalence of HP and SAD in FD- 
on a global scale, the positive correlation between HP and FD was 
found to be between 23%-61% [16]. In India, the prevalence rate 
of HP in previous published literature is consistent with our results 
[17-19].  The higher prevalence of HP in FD in developing countries 
(80%-90% vs. 30%) [20] is thought to be multifarious due to the 
failure of treatment and emergence of drug resistance besides lack 
of environmental hygiene which facilitates HP transmission [21]. 
Previous data has shown a strong correlation between SAD and FD 
[22] more so among the female gender [23-25].

Assessment with Mod. GDSS: In our study, we have considered 
a fall of four or more on the Mod. GDSS score from baseline to three 
months as positive response to treatment. Group A and Group C 
had relatively higher scores on the Mod. GDSS as compared to 
Group B and D both at baseline and at follow up, suggesting that 
individuals who are positive for SAD are likely to have a poorer 
quality of life as compared to those without SAD.

Published literature using the GDSS scale has shown that in healthy 
individuals, an average of 1.2 was observed in comparison to 
individuals with FD who had an average of 10.5 (GDSS score range 
from 0-20) [26].  McColl K et al., used an abbreviated version of the 
GDSS, which was adapted in our study. He observed that the mean 
score among healthy volunteers was 1 (0-6) and in individuals with 
FD was 6.7 (4-10) which is comparable with our results [15].

Comparison of baseline Mod. GdSS among groups with Sad+ and Sad-

 Number Baseline scores p-value CI at 95%

Group A+C (S/A/D+) 68 7.65±1.6
0.0006 0.49-1.76

Group B+D (S/A/D-) 52 6.52±1.9

Comparison of baseline Mod. GdSS among groups with HP+ and HP-

 Number Baseline scores p-value CI at 95%

Group A+B (HP+) 66 7.38±1.6
0.1278  -0.14-1.12

Group C+D (HP-) 54 6.89±1.9

Comparison of baseline Mod. GdSS among groups with positive findings and 
negative findings 

Groups Number Baseline scores p-value CI at 95%

Group A+B+C(HP+/
S/A/D+)

99 7.51±1.6

<0.001 1.27-2.80
Group D (HP-/S/A/D-) 21 5.47±1.6

[Table/Fig-4]: Comparison of baseline Modified Glasgow Dyspepsia Severity Score 
among groups.

[Table/Fig-5]: Response to treatment measured with modified glasgow dyspepsia 
severity score.

[Table/Fig-6]: Overall response to treatment.

Gender Male Female total

Group A

Baseline 7.45±1.3 7.54±1.6 7.51±1.5

three months 1.72±1.5 3.17±2.7 2.70±2.51

CI at 95% 4.48-6.98 3.07-5.67 3.82-5.80

p-value <0.001 <0.001 <0.001

Group B

Baseline 7.25±1.8 7.14±1.3 7.22±1.7

three months 1.58±1.1 0.85±0.8 1..41±1.0

CI at 95% 4.80-6.54 5.03-7.55 5.10-6.52

p-value <0.001 <0.001 <0.001

Group C

Baseline 8.00±0.70 7.75±1.6 7.78±1.6

three months 5.20±3.4 4.80±3.3 4.87±3.3

CI at 95% 0.78-6.38 1.53-4.37 1.63-4.19

p-value <0.1089 <0.001 <0.001

Group D

Baseline 5.52±1.6 5.00±0.0 5.47±1.5

three months 0.43±0.5 2*1 0.50±0.6

CI at 95% 4.24-5.94 - 4.18-5.76

p-value <0.001 - <0.001

[Table/Fig-7]: Gender wise response to treatment.
 1As there was only one female at three months follow up in Group D, an average, standard 
deviation and p-value could not be calculated.
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Outcome at three months with appropriate intervention:A 
study done by Haag S et al., showed similar results while comparing 
standard medical therapy and intense medical therapy along 
with Cognitive Behavioural Therapy (CBT). He found significant 
improvement in symptoms (p<0.025) in the group that received 
medical therapy along with CBT [27].  There is very little published 
literature on the outcome of combined HP eradication and counseling 
therapy in patients with FD positive for HP and SAD.

The regimen used by us was chosen as it is proven to have an 
85-95% eradication rate, when given for a period of 10-14 days 
[28,29]. Previously published literature using similar though slightly 
modified assessment tools have shown 78%-95% complete or 
almost complete resolution of dyspeptic symptoms following HP 
eradication, which is comparable with our results [8,9,30]. However, 
several other studies have shown different outcomes of HP 
eradication in patients with FD [1,31].

The poor response in the groups with SAD seen by us may be 
due to either: (i) inadequate counseling; (ii) insufficient duration of 
counseling; (iii) lack of compliance; and (iv) lack of drug treatment for 
SAD.  Previous research on FD and SAD, including antidepressants 
and antianxiety drugs along with counseling therapy have showed 
more promising results when compared to isolated counseling 
therapy [6,31-35]. Yet another reason may be that SAD is the effect 
and not the cause of FD.

Group D receiving only PPI’s showed a significant improvement 
at three months follow up. This group had the lowest scores in 
the Mod. GDSS at baseline and three months with a statistically 
significant reduction. Treatment with proton pump inhibitors for a 
period of two weeks is standard protocol for those presenting with 
unexplained dyspeptic symptoms or those with chronic gastritis. 

These findings are consistent with various other studies done 
previously [36,37]. There is Level A evidence supporting the role of 
PPI’s in symptomatic improvement of FD [38,39].

LIMITATION 
The possible limitation of this study are short term follow up period 
of three months and the groups with stress, anxiety and depression 
positive will need further detailed investigation and possibility of 
improved outcomes with longer duration of counseling and follow 
up. 

CONCLUSION
A significant proportion of patients with FD (Rome III, B1) had 
associated HP and SAD. All patients with FD showed a significant 
improvement in dyspepsia scores after three months with appropriate 
treatment with the least response in Group C consisting of patients 
positive for SAD alone. This latter group probably requires longer 
treatment or drug intervention for psychiatric comorbidity. Further 
studies including a larger sample size with a longer duration of follow 
up along with better strategy at follow up to ensure complete HP 
eradication will need to be conducted. Also, the symptomatic benefit 
from adding antidepressive/antianxiety drugs to the treatment of 
SAD will need to be studied in more detail.
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