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Abstract

Introduction

Making a positive diagnosis of functional gastrointestinal 

disorders based on the patterns of symptoms allows the 

clinician to manage the patients without further investigations 

(treat and test strategy) to exclude an organic disorder (test 

and treat strategy).

The objectives were to diagnose and classify the functional 

gastrointestinal disorders according to Rome III criteria 

among the patients attending to a Gastrointestinal surgery 

clinic and to assess the effectiveness of the treat and test 

strategy.

Methodology

In a prospective study data were collected from consecutive 

patients who were likely to have functional gastrointestinal 

disorders. Diagnosis and classification were performed by an 

interviewer administered Rome III questionnaire. They were 

then treated according to their symptoms and considered for 

further investigations or only follow up depending on the 

response.

Results

There were 103 patients with “likely FGID” among 665 clinic 

patients (15.4%) over six-month period. Eighty-two patients 

fulfilled the Rome III criteria (79.6 %). Forty-nine patients 

had single FGID (59.7%) whereas 33(40.2%) patients had 

overlap symptoms. Eighty-one patients (78.6 %) have been 

followed up for a mean duration of 12.3 months. Sixty-five 

patients (80.2 %) underwent investigations whereas sixteen 

patients had only followed up (19.8 %). Three patients (3.7 %) 

were diagnosed with organic illness during the follow up.           

Conclusion

Functional gastrointestinal disorders are common among our 

patients. Making a positive diagnosis initially can avoid 

unnecessary investigations. Close follow up is necessary to 

avoid false negatives if empirical treatment (algorithmic 

approach) is used in the initial management.

Introduction

Functional gastrointestinal disorders (FGID) are a group of 

chronic disorders of the gastrointestinal (GI) tract arising 

from multiple factors including gut mucosa and microflora, 

enteric nervous system and signalling within the brain and 

spinal cord. They are grouped under the “functional” 

disorders since there is no demonstrable pathophysiological 

or biochemical abnormality despite having various 

symptoms. In the absence of any physical signs and 

biomarkers, diagnosis and classification of FGID are based on 

the study of symptom patterns and few basic investigations 

where relevant and available. For this purpose, Rome 

classification is very useful since it is a standardized and 

internationally recognized symptom-based classification. 

Further, Rome criteria enable the clinician to make a specific 

diagnosis rather than labelling the patient as having a 

functional disorder of the GI tract. 

This will also provide the clinician with an opportunity to 

inform the patient of our current understanding of FGID and 

tailor the available therapeutic options according to the 

patients' requirements. Most of the studies published in 

literature address specific FGID such as Irritable Bowel 

Syndrome (IBS) or Functional dyspepsia (FD) [1]. Other 

types of FGID have not been investigated as often. Only a few 

studies surveyed and classified multiple FGID [1]. 

These studies are either population based or limited to a 

specific group of population [1]. Use of Rome criteria in a 

clinical setting not only can make the diagnostic process more 

efficient but also reduce the unnecessary diagnostic 

procedures and related costs. This is especially true in a third 

world country like us where health resources are scarce. The 

usefulness of symptom-based criteria to make a positive 

diagnosis of specific FGID s in clinical practice has been 

studied. Majority of them have focused on detecting IBS 

among the patients with lower GI symptoms or diagnosing 
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Demographic criteria of these patients are seen in table 1. 

Presenting symptoms and the duration of symptoms of the 

study group are shown in table – 2. Eighty-two patients 

fulfilled Rome III criteria (79.6 %). Prevalence of deferent 

FGIDs is listed in table 3. Forty-nine patients had single FGID 

(59.7%) whereas 33(40.2%) patients had overlap symptoms 

(table – 4). The two most commonly overlapping symptoms 

were Functional bloating and Unspecified functional bowel 

disorder (FBD) (n=6; 7.3%).

Follow up

Follow up data of 81 patients (78.6 %) were available for the 

analysis. Mean follow up duration was 12.3 months (± 6.4)). 

Sixty-five patients (80.2 %) underwent Endoscopic procedure 

at some stage whereas sixteen patients had only followed up 

(19.8 %).

Endoscopy 

Out of the 65 patients who underwent Endoscopy, 25(30.9%) 

had already undergone an Endoscopic procedure (Upper GI or 

Lower GI) at the time of presentation and further 40(49.3%) 

patients underwent Endoscopy during the course (Table -6). 

Forty-seven patients who underwent upper gastrointestinal 

(GI) Endoscopy one patient (2.1 %) had erosive esophagitis 

and 10 patients (21 %) had a hiatal hernia. Twenty-four 

patients (29.6%) have undergone lower GI endoscopy and 

there were Colorectal (n=1;4.1%) cancer, Chron's disease 

(n=1;4.1%) and Diverticula (n=1;4.1%) among them.

Imaging

Besides 42 patients underwent imaging (Ultrasound Scan 41, 

and Computerized Tomography (CT) scan (n=01) of the 

abdomen. There were four patients with Gall stones and one 

patient with 'Fatty Liver' among them. 

Other assessment

All five patients with the sensation of a lump in the throat have 

been referred by the ENT surgeons since they found no 

abnormality. Six patients with heartburn or epigastric pain 

were assessed by the Cardiologist to exclude ischaemic heart 

disease though none of them had abnormal findings. No 

abnormality was found among the 3 female patients who 

presented with abdominal pain (other sites) and were assessed 

by the Gynaecologist. Out of the two patients seen by the 

Psychiatrist, one patient was diagnosed with Depression.

Organic illnesses

During follow up (Table – 5) two patients were diagnosed 

with organic illnesses. Both presented with a history of 

epigastric pain of 03 months duration. However, they later 

underwent lower GI endoscopy since there was a history of 

functional dyspepsia among the patients with upper GI 

symptoms [2, 3]. There are several studies on the spectrum of 

the FGID diagnosed by Rome criteria in tertiary care centres 

[4]. 

Objectives

This study aimed to establish a positive clinical diagnosis and 

analyse the spectra of functional gastrointestinal disorders 

(FGID) in a Gastrointestinal surgery outpatient clinic using 

Rome III criteria and to assess the effectiveness of the treat 

and test strategy in reducing the number of patients 

undergoing investigations.

Patients who visited the outpatient clinic of the Gastro-

intestinal surgery clinic (a tertiary referral centre) were 

investigated. Ethical clearance for this study was obtained 

from the ethical committee of the Hospital. Written consent 

was obtained from the patients after explaining the nature of 

the study. A detailed history taking, and thorough clinical 

examination was performed and those with “likely FGID” 

were recruited.  Patients who had alarm signs or diagnosed 

with the organic disease were excluded. The Rome III 

Diagnostic questionnaire for adult functional GI disorders 

was used among patients with “likely FGID” as an 

interviewer administered questionnaire by two investigators 

who were familiar with it. The questionnaire was translated 

into one of the two native languages by the interviewer and the 

answers were recorded in the printed form. It was tested in 10 

patients prior to the study to assess the clarity, 

understandability and the appropriateness of the translation. 

Those in whom the diagnosis of FGID was made were 

reassured and treated according to their symptoms. They were 

then reassessed after two to four weeks. Patients who did not 

respond to the treatment were considered for further 

investigations if deemed necessary. Responders were 

followed at regular intervals up to one year.

Since the oesophageal PH monitoring and manometry were 

not freely available in our institution, the differentiation 

between the Gastroesophageal reflux disease (GERD) and 

functional heartburn was based on the response to proton 

pump inhibitors (PPI).

Statistical analysis

Continuous variables were presented as mean ± standard 

deviation, and categorical data were presented as numbers 

and percentages. 

Results

Demography

Total of 665 patients was seen in our clinic for over 6 months. 

After excluding patients with the organic disorder and alarm 

features, 103 (15.4 %) patients were recruited for the study. 
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Table 1. Demographic criteria of the study population

a- Functional bowel disorder; b- Functional abdominal pain 

syndrome;

c- Epigastric pain syndrome; d- Postprandial distress 

Table 2. Presenting symptoms and duration

Table 3. Prevalence of functional gastrointestinal 

disorders 

Table 4. Overlap symptoms 

Table 5. Follow up of patients

change of bowel habits on systemic review. One of them (a 48-

year-old male) was diagnosed with carcinoma of the sigmoid 

colon while the other patient (a 32-year-old female) was 

diagnosed with Crohn's disease. 

Other findings such as Gall stones, 'Fatty Liver”, Hiatal hernia 

and diverticular were regarded as incidental findings since 

they do not bare clinical relevance to the patients' symptoms.

Discussion

Demography 

The age and sex distribution of our study group showed a 

similar trend when compared with other studies [5, 6]. Mean 

age of our study group was also comparable (45 to 38 years) to 

the other similar studies [4, 6. 7]. However, differences were 

observed in the prevalence and the spectrum of the FGID in 

our patients. Population based studies on the entire spectrum 

of the FGID reveal that the prevalence of FGID varies, 

ranging from 61% to 36% among the general population [4]. 

Other population-based studies have reported a lower 

incidence of FGID (26.2 %) than this [8] suggesting a wide 

variation of FGID among deferent populations. Still fewer 

studies have been conducted in a tertiary care setting. One 

such study examined the prevalence of FGID among the 

patients attending the primary clinics and tertiary care 

hospitals in Korea [9] and FGID was diagnosed in 49.7% 

patients. In this study, functional dyspepsia (46.0%) and 

irritable bowel syndrome (40.2%) were the commonest 

FGIDs. A similar study examined the prevalence of FGID 

among patients referred to a Gastroenterology clinic in the 

UK and found 34.9% of patients as having an FGID [10]. 

However, this study is retrospective in nature and being 

criticized for not using specific diagnostic criteria such as 

Rome criteria. 
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healthcare system in a developing country like us. 

Unfortunately, no such cost analysis has been done on the 

entire spectrum of the FGID according to our knowledge. 

Most of the cost analysis has been done on IBS and FD. A 

Danish study compared the diagnosis of IBS by exclusion 

with a positive clinical diagnosis using Rome criteria in a 

primary care setting. The total cost of diagnosing IBS with the 

minimum number of investigations was $913.59 compared to 

$50.11 for clinical diagnosis supported few diagnostic 

investigations such as full blood count and inflammatory 

markers [14]. This study concluded that diagnosing IBS 

adhering to clinical findings with a normal full blood count 

and inflammatory markers in the absence of alarm features 

could significantly reduce the cost without significant 

detriment to the patient. Several other studies also have 

confirmed the non-inferiority of the positive diagnostic 

approach in IBS [15]. The study conducted among patients 

with dyspepsia in Brazil concluded that diagnosis by 

exclusion may not be suitable for developing countries with 

scarce resources. They also concluded that empirical 

treatment for patients without alarm signs especially those 

who are below the cancer age group may be the best approach 

for managing undiagnosed dyspepsia [16]. In this study, FD 

was diagnosed using Rome III criteria [17].

In our study, having studied the entire spectrum of the FGID 

we were able to manage almost one fifth (19.8%) of the patient 

without investigations using a treat and test strategy. This is a 

considerable saving to a health care system in a developing 

country like us.  However, like in Korean study [10] 24 hours, 

oesophageal pH monitoring was not routinely performed to 

diagnose functional heartburn in this study.

Organic diseases and alarm symptoms

It is well known that organic disease can co-exist with FGID 

[18]. In contrast to diagnosis by exclusion, diagnosis of FIGD 

based on symptoms needs alarm symptoms to exclude 

patients with possible organic illnesses. Several studies have 

addressed the validity of alarm symptoms in excluding 

organic disease among patients with symptoms of FGID. The 

focus of these studies has mainly been either IBS, dyspepsia 

or both [2, 19, 20]. Though most of them have shown that the 

alarm futures are useful in excluding the organic causes [21, 

22] contradictory results also could be found in the literature 

[23]. Very few studies have reported organic diseases in a 

study like this. A study from Australia reported six patients 

with organic disease in a similar algorithm-based study 

among 110 (5.4%) patients. Among them were two patients 

with malignancy. Others were diagnosed with inflammatory 

bowel disease (n=2) and one patient each with pancreatic 

insufficiency, reflux esophagitis and dietary iron deficiency 

[7]. Among the 103 patients in our study group, 03 patients 

were found to have organic causes (3.7%). Two patients who 

Several other studies have reported FGID in more than 40% of 

all new referrals to general gastroenterological outpatient 

clinics [11, 12]. Our study was conducted in a Gastrointestinal 

surgery clinic of a tertiary care hospital and the prevalence of 

FGID was 12.3% among them. Low incidence among our 

patients could have been due to multiple factors including a 

lower incidence of FGID in our population, small number of 

cases in this study or because our study is from a GI surgical 

clinic. Besides, since the diagnosis of FGID also depends on 

other factors including clinical suspicion [13] we may have 

underdiagnosed them in our patients.

Spectrum  

Though IBS and FD are the two most frequently studied 

FGIDs and presumed to be the commonest in the general 

population, published data investigating the entire spectrum 

of the FGIDs suggests that deferent groups of the population 

may have deferent leading FGIDs. In a study carried out 

among military personal in Korea, Nausea and vomiting 

disorders (6.93%) and functional abdominal bloating (6.39%) 

were the two leading FGIDs9. Population based study 

analysing the spectrum of the FGID among Taiwanese 

population [5] revealed that the Unspecified FBD was the 

most prevalent (8.9%) followed by FD (5.3%). In Australia, 

Functional Heartburn (10.4%), IBS (8.9%) and functional 

incontinence (7.6%) were the commonest symptoms in a 

population-based study [6]. Similarly, the most prevalent 

FGID among tertiary referrals in South China were FD 

(54.6%), IBS (40.7%) and unspecified functional bowel 

disorder (13.9%)4. The two commonest FGIDs in our patients 

were Functional bloating (48.7%) and Unspecified FBD 

(39.6%). Therefore, it appears as if there is a wide variation in 

the spectrum of the FGID among the deferent population. 

Unlike the population-based studies, those conducted in 

referral centres record higher percentages probably due to the 

small number of patients.

Symptom overlap

Symptom overlap seems to be a common phenomenon across 

most of the published studies. Chinese study4 reported 

overlapping symptoms among (50.3%) of patients. In this 

study, functional bloating had no overlap. In comparison, 

40.2% of our patients reported symptom overlap and 

Functional bloating was the commonest overlapping FGID. 

In the same study, 37.4% had two coexisting FGID, 8.9% had 

three coexisting FGID and 4.0% had more than three 

coexisting FGID. In our study 25.6% had two, 13.4% had 

three and 1.2% had four overlapping FGID.

Economic aspect

The economic impact of FGID could be considerable given 

the high prevalence of the condition. This will create 

increased budgetary constraints, especially within the 
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were diagnosed with colon cancer and ulcerative colitis. Both 

presented with epigastric pain which could have been 

investigated with Gastroscopy. In both instances, 

colonoscopy was undertaken since they reported a change of 

bowel habits at the subsequent visits. This highlights the 

importance of following up patients if empirical treatment 

(algorithmic approach) is used in the initial management of 

FGID especially in tertiary care hospitals.

Symptom evolution

At the end of the follow-up period, 17.2% of patients did not 

have symptoms and 58% of patients experienced recurrent 

symptoms. Long term studies on FGID reveal that the 

persistent symptoms may either change or fluctuate in 

severity and the patients rarely become symptom-free [18, 

24]. A study among children found complete improvement in 

60.1%, no improvement in 10.1% and recurrence in 35.7% of 

the patients whereas 11.6 5% of patients reported new 

symptoms [25]. In our study, 3.7% of the patients reported 

deferent symptoms during the follow up. In a prospective 

cohort study conducted in the USA, approximately 20% had 

the same symptoms, 40% had no symptoms, and 40% had 

different symptoms after 12-year follow-up [18]. It is difficult 

to ascertain whether wide variation in symptom free and 

symptom recurrence among the deferent population is due to 

the disease characteristics or due to variation in treatment 

approach among these studies.

Conclusion 

There is a variable but significant number of patients with 

Functional gastrointestinal disorders among deferent referral 

centres. Making a positive diagnosis using Rome III criteria 

can avoid unnecessary investigations and reduce the usage of 

health care resources. The predominant type of the FGID and 

overlap may vary among deferent patient populations. Given 

the low reliability of alarm symptoms in excluding organic 

diseases, close follow up is necessary to avoid false negatives 

if empirical treatment (algorithmic approach) is used in the 

initial management of FGID.

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000.
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