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INTRODUCTION 

The word “constipation” has varied meanings for 

different individuals. Although medical personnel define 

constipation as <3 bowel movements per week, patients 

often equate constipation with stool consistency, feelings 

of incomplete emptying, straining, and urge for 

defecation. Risk factors for constipation include older 

age, physical inactivity, low caloric intake, low-fiber diet, 

low income, low educational level, various systemic and 

gastrointestinal (GI) disorders as well as medications.
1
 It 

has been reported to be more common in women, non-

whites and elderly people aged >65 years. The prevalence 

of constipation ranges from 8.75% in Asia Pacific to 27% 

in the Western countries.
2
 

ABSTRACT 

Background: Evaluate prevalence of functional constipation (FC) and irritable 

bowel syndrome-constipation (IBS-C) in Indian constipated patients and assess 

their demographic/socio-economic/clinical characteristics. 

Methods: Patients (≥18 years) who visited their general physician with 

symptoms of constipation (Rome III criteria for FC or IBS-C as per physician 

assessment) and willing to participate were enrolled in this prospective, clinical-

epidemiological study. Demographic, socioeconomic status, lifestyle and 

dietary habits, comorbid conditions, treatment history, concomitant 

medications, stool form (Bristol stool form scale), severity of constipation 

(constipation scoring system [CSS]), constipation-related symptoms (patient 

assessment of constipation symptoms [PAC-SYM]) and quality of life (patient 

assessment of constipation-quality of life questionnaire [PAC-QoL]) were 

recorded. 
Results: Out of 925 constipated patients, 75.6% were diagnosed with FC 

against 24.4% with IBS-C (P < 0.0001). Patients of both subtypes had high 

average scores of PAC-SYM (FC: 27.1 ± 6; IBS-C: 30.1 ± 4.9) and CSS (FC: 

8.4 ± 3.1; IBS-C: 11.2 ± 3), leading to high PAC-QoL score (FC: 38.1 ± 16.8; 

IBS-C: 42.2 ± 13.6). Hypertension (16%) and diabetes (10%) in patients with 

FC while acid peptic disorders (21.7%) amongst IBS-C patients were the most 

common comorbid conditions observed. Laxatives were the most common 

medication used; osmotic (32.6% versus 40.7%) and bulk laxatives (22.8% 

versus 37.4%) were the commonest laxatives. However, about 1/5th patients of 

FC were using home remedies. 

Conclusions: There was a higher prevalence of FC over IBS-C in Indian 

constipated patients; both subtypes had high frequency and severity of 

constipation-related symptoms and poor QoL. 
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Functional constipation (FC) and irritable bowel 

syndrome (IBS) are among the most common functional 

GI disorders globally and significantly impacts the 

patient‟s quality of life (QoL), irrespective of their 

culture or nationality.
3,4

 The worldwide prevalence of FC 

and IBS-constipation (IBS-C) ranges from 5% to 25% 

and 10% to 20%, respectively.
5,6

 

The assessment of constipation remains a challenge due 

to various reasons like different criteria used for 

evaluation, varying diagnostic tools and the subjective 

nature of the patient‟s perception of what they consider as 

constipation. Hence, systematic evaluations are better 

rather than relying on patient to volunteer information 

related to their specific symptoms for better management 

of these patients.
2,7,8

 

Little is known about the epidemiology and clinical 

subtypes of constipation in the general Indian constipated 

population. Hence, the present study was conducted to 

evaluate the prevalence of FC and IBS-C in Indian 

constipated patients along with assessment of their 

demographic, socioeconomic, lifestyle and dietary habits, 

usage of constipation-related medications and comorbid 

conditions.  

METHODS 

Study site details 

A non-interventional, prospective, cross-sectional, clinic-

epidemiological, single visit study was conducted across 

20 centers in India, 3 centers each at Ahmedabad, 

Kolkata, Mumbai and Jaipur and 2 centers each at 

Bangalore Chennai, Delhi and Pune, from November 

2014 to March 2015. The study was conducted in 

accordance with the Declaration of Helsinki, 

International Conference on Harmonization of Good 

Clinical Practice guidelines, Indian Council of Medical 

Research, Indian Good Clinical Practice guidelines and 

the approved protocol. The study protocol was approved 

by the respective institutional ethics committee in each 

center.  

Study inclusion and exclusion criteria 

Consecutive patients of age ≥18 years who visited their 

general physician with symptoms of constipation 

(fulfilling Rome III criteria for FC or IBS-C as per 

physician assessment) and willing to sign the patient 

authorization form were invited to participate in the 

study. Patients who had intestinal obstruction, acute 

abdomen (sudden, severe abdominal pain of unclear 

etiology), any disease with the potential to precipitate 

intestinal obstruction, pregnant or lactating females were 

excluded from the study. Since the objective of the study 

was to determine the prevalence of FC and IBS-C among 

the patients of constipation, patients presenting with 

constipation apart from FC and IBS-C (not fulfilling 

Rome III criteria) were not considered.  

Study variables 

The patients were asked questions related to their 

demographics, socioeconomic status, lifestyle, dietary 

habits, frequency and severity of constipation symptoms, 

QoL, treatment and medical history, concomitant 

medications, co-morbid conditions and medical and 

surgical procedures. Dietary details were captured on the 

basis of patient recall of the past 2 weeks. These data 

included assessment of consumption of vegetables, fruits, 

proteins (in grams each) and water (in litres) per day. The 

socioeconomic status, stool form, frequency of 

symptoms, severity of constipation, QoL, was assessed 

by Kuppuswamy socioeconomic status scale, Bristol 

Stool form Scale (BSFS), Patient Assessment of 

Constipation symptoms (PAC-SYM), Constipation 

Scoring System (CSS)
 

and Patient Assessment of 

Constipation-Quality of Life questionnaire (PAC-QoL) 

respectively. Since the predominant population for this 

study was urban, the Kuppuswamy scale (latest version 

2014) was used for data on the socioeconomic status 

based on occupation, education and family income. These 

questionnaires were administered to the patients by the 

investigator or the trained designee who enabled to 

capture information with greater accuracy and 

confidentiality (Standard English versions were used). 

Patient data were collected and sent for analyses.  

Statistical analyses 

There was no pre-determined statistical hypothesis tested. 

Assuming that the prevalence rates of FC and IBS-C 

were 31% and 14%, respectively, among Indian adults 

suffering from constipation, enrolling 920 evaluable 

patients would have enabled to calculate a 95% 

confidence interval (CI) with a precision of at least 3% 

around the estimated prevalence rates of both subtypes of 

constipation.
9,10

 Descriptive statistics (generated using 

Statistical Analysis System
®

 version 9.3 software) was 

used to summarize the variables; the continuous variables 

were summarized by counts, mean ± standard deviation, 

median, range and the categorical variables were 

summarized by frequency and percentages. All the 

statistical testing was compared with two-sided 

significance level α= 0.05. The P value for the continuous 

and categorical data was calculated using 2-sample t-test 

and chi-square test, respectively.  

RESULTS 

Patient demographics 

A total of 925 patients with constipation were screened 

and enrolled in the study after meeting the eligibility 

criteria and signing the PAF (Figure 1). Of these patients, 

a statistically significant higher proportion of patients 

were diagnosed with FC as compared to IBS-C (75.6% 

versus 24.4%; P < 0.0001). The average age of patients 

with FC was statistically significant higher than patients 

with IBS-C (46.8 ± 16.9 years versus 43.8 ± 16.3 years; 
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P= 0.0199). However, by age, there was no statistically 

significant difference between the constipation subtypes. 

Gender and residence distribution amongst constipation 

subtypes was found to be statistically significant (P 

<0.0001). In both subtypes, males predominated females 

(FC: 63.1% versus 36.9% patients; IBS-C: 65.5% versus 

34.5% patients) and urban population predominated rural 

population (FC: 71.5% versus 28.5% patients; IBS-C: 

62.0% versus 38.1% patients). 

Socioeconomic characteristics  

There was no statistically significant difference in the 

total mean score (education + occupation + family 

income/month) between the subtypes (P = 0.3875). 

Patients with IBS-C had statistically significant higher 

scores of education (P = 0.0026) and occupation (P = 

0.0031) and patients with FC had a statistically 

significant higher score of family income/month as 

compared to other constipation subtype (P = 0.0112). 

Higher proportion of patients in both subtypes belonged 

to upper middle class (Table 1). 

Stool consistency 

The results of stool consistency were in concordance to 

the predefined definition of FC and IBS-C Bristol stool 

form types I, II and III. However, about 10% of FC and 

19.5% of IBS-C patients also have reported stool form 

types VI and VII (Table 2). 

 
Number of patients/ location Number of sites/ location 

1. Chennai (32) 1. Chennai (2) 

2. Delhi (77) 2. Delhi (2) 

3. Jaipur (293) 3. Jaipur (3) 

4. Ahmedabad (200) 4. Ahmedabad (3) 

5. Mumbai (150) 5. Mumbai (3) 

6. Pune (17) 6. Pune (2) 

7. Banglore (56) 7. Bangalore (2) 

8. Kolkata (100) 8. Kolkata (3) 

Figure 1: Distribution of sites and patient disposition. 

Table 1: Socioeconomic classes. 

Class 
Types of Constipation  

P-value FC (n = 699) IBS-C (n = 226) 

Education [A], mean ± SD 4.3 ± 1.8 4.7 ± 1.6 
a
0.0026 

Occupation [B], mean ± SD 3.6 ± 3.1 4.4 ± 3.5 
a
0.0031 

Family income [in Rs, 2014]/month [C], mean ± SD 7.9 ± 3.8 7.1 ± 3.6 
a
0.0112 

Total score [A+B+C], mean ± SD 15.7 ± 6.9 16.2 ± 7.0 0.3875 

Socio-economic class, n (%) 

Upper (i) = 26-29 96 (13.7) 41 (18.1) 

 

Upper middle (ii) = 16-25 250 (35.8) 76 (33.6) 

Lower middle (iii) = 11-15 166 (23.8) 47 (20.8) 

Upper lower (iv) = 5-10 171 (24.5) 62 (27.4) 

Lower (v) ≤ 5 16 (2.3) 0 
aSignificant 

 

Symptoms related to constipation 

The composite PAC-SYM score was high in both 

constipation subtypes but was statistically significantly 

higher in IBS-C patients (30.1±4.9 versus 27.1±6.0; P 

<0.0001). Higher proportion of FC patients reported 

„very severe‟ feeling of „wanting to pass a bowel 

movement but couldn‟t‟ as compared to patients with 

IBS-C (5.72% versus 0.88%).  

Table 2: Stool consistency. 

Type 
FC  

n = 699, n (%) 

IBS-C  

n = 226, n (%) 

I 69 (9.9) 23 (10.2) 

II 148 (21.2) 41 (18.1) 

III 235 (33.6) 49 (21.7) 

IV 128 (18.3) 41 (18.1) 

V 47 (6.7) 28 (12.4) 

VI 47 (6.7) 31 (13.7) 

VII 25 (3.6) 13 (5.8) 
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Table 3: Clinical parameters. 

Class FC (n = 699) IBS-C (n = 226) P-value 

Patient Assessment of Constipation Symptoms (mean ± SD) 

Discomfort in your abdomen 2.3 ± 1.0 2.5 ± 1.0 
a
0.0110 

Pain in your abdomen 1.7 ± 0.8 2.4 ± 0.8 
a
< 0.0001 

Bloating in your abdomen 2.5 ± 1.1 2.6 ± 1.1 0.0726 

Stomach cramps 1.5 ± 0.8 1.8 ± 0.9 
a
0.0002 

Painful bowel movements 1.8 ± 0.9 1.9 ± 1.0 
a
0.0423 

Rectal burning during or after a bowel movement 1.6 ± 0.8 1.7 ± 0.9 0.0711 

Rectal bleeding or tearing during or after a bowel movement 1.2 ± 0.5 1.2 ± 0.5 0.0688 

Incomplete bowel movement, like you didn‟t “finish” 3.2 ± 1.2 3.5 ± 0.9 
a
0.0002 

Bowel movements that were too hard 3.0 ± 1.0 3.3 ± 1.0 
a
0.0009 

Bowel movements that were too small 2.7 ± 1.2 3.3 ± 0.9 
a
< 0.0001 

Straining or squeezing to try to pass bowel movements 3.2 ± 1.2 3.7 ± 1.1 
a
< 0.0001 

Feeling like you had to pass a bowel movement but you couldn‟t (false alarm) 2.5 ± 1.2 2.2 ± 1.2 
a
0.0067 

Composite mean score of PAC-SYM 27.1 ± 6.0 30.1 ± 4.9 
a
< 0.0001 

Patient Assessment of Constipation Quality of Life (mean ± SD) 

Have you felt bloated to the point of bursting? 1.4 ± 1.2 1.6 ± 1.1 
a
0.0021 

Have you felt heavy because of your constipation? 2.0 ± 1.1 2.1 ± 1.0 0.0519 

Have you felt any physical discomfort? 1.6 ± 1.1 1.9 ± 1.0 
a
< 0.0001 

Have you felt the need to open your bowel but not been able to? 1.6 ± 1.2 1.8 ± 1.1 
a
0.0120 

Have you been embarrassed to be with other people? 0.9 ± 1.1 1.2 ± 1.0 
a
0.0021 

Have you been eating less and less because of not being able to have bowel movements? 1.5 ± 1.2 1.7 ± 1.2 
a
0.0310 

Have you had to be careful about what you eat? 1.4 ± 1.2 1.6 ± 1.2 0.1927 

Have you had a decreased appetite? 1.4 ± 1.2 1.5 ± 1.3 0.6799 

Have you been worried about not being able to choose what you eat (for example, at a 

friend‟s)? 
1.0 ± 1.1 1.2 ± 1.1 0.0916 

Have you been embarrassed about staying in the toilet for so long when you were away 

from home? 
1.0 ± 1.0 1.1 ± 1.1 0.1673 

Have you been embarrassed about having to go to the toilet so often when you were away 

from home? 
1.0 ± 1.0 0.9 ± 1.0 0.9266 

Have you been worried about having to change your daily routine (for example, travelling, 

being away from home)? 
1.2 ± 1.1 1.3 ± 1.1 0.1318 

Have you felt irritable because of your condition? 1.6 ± 1.0 1.8 ± 0.9 
a
0.0068 

Have you been upset by your condition? 1.6 ± 1.1 1.8 ± 1.0 
a
0.0046 

Have you felt obsessed by your condition? 1.3 ± 1.2 1.7 ± 1.1 
a
< 0.0001 

Have you felt stressed by your condition? 1.5 ± 1.1 1.8 ± 1.0 
a
< 0.0001 

Have you been less self-confident because of your condition? 1.1 ± 1.1 1.7 ± 1.0 
a
< 0.0001 

Have you felt in control of your situation? 1.8 ± 1.2 1.7 ± 1.0 0.5202 

Have you been worried about not knowing when you are going to be able to have a bowel 

movement? 
1.4 ± 1.0 1.5 ± 0.9 0.2768 

Have you been worried about not being able to open your bowels when you needed to? 1.4 ± 1.1 1.6 ± 1.1 0.0982 

Have you been more and more bothered by not being able to open your bowels? 1.4 ± 1.1 1.7 ± 1.0 
a
0.0010 

Have you been afraid that your condition will get worse? 1.5 ± 1.0 1.6 ± 0.9 0.1261 

Have you been felt that your body was not working properly? 1.5 ± 1.0 1.8 ± 1.0 
a
0.0003 

Have you had fewer bowel movements than you would like? 1.9 ± 1.1 2.1 ± 1.1 
a
0.0108 

Have you been satisfied with how often you open your bowels? 1.0 ± 0.8 0.8 ± 0.8 
a
0.0042 

Have you been satisfied with the regularity with which you open your bowels? 0.9 ± 0.9 0.7 ± 0.8 
a
0.0007 

Have you been satisfied with your bowel function? 0.9 ± 0.9 0.6 ± 0.8 
a
< 0.0001 

Have you been satisfied with your treatment? 1.4 ± 1.0 1.5 ± 1.0 0.1389 

Composite score based on PAC-QOL questionnaire 38.1 ± 16.8 42.2 ± 13.6 
a
0.0002 

Constipation Scoring System (mean ± SD) 

Frequency of bowel movements 0.1 ± 0.3 0.1 ± 0.3 0.6535 

Difficulty: painful evacuation effort 1.0 ± 1.1 1.4 ± 1.4 
a
0.0003 

Completeness: feeling incomplete evacuation 2.7 ± 1.3 3.1 ± 1.1 
a
< 0.0001 

Pain: Abdominal pain 0.9 ± 1.0 2.4 ± 1.4 
a
< 0.0001 

Time: minutes in lavatory per attempt 1.6 ± 0.8 1.6 ± 0.9 0.7884 

Assistance: type of assistance 0.4 ± 0.5 0.4 ± 0.5 
a
0.0273 

Failure: unsuccessful attempts for evacuation per 24 hours 0.6 ± 0.6 0.5 ± 0.6 
a
0.0246 

History: duration of constipation (years) 1.2 ± 0.9 1.6 ± 1.1 
a
< 0.0001 

Total mean CSS score 8.4 ± 3.1 11.2 ± 3.0 
a
< 0.0001 

aSignificant 
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Similarly, a higher proportion of FC patients reported 

„very severe‟ „incomplete bowel movement of not being 

able to finish‟ (false alarm) as compared to IBS-C (14% 

versus 8%). IBS-C patients had statistically significant 

higher abdominal discomfort (P= 0.0110), pain in 

abdomen (P <0.0001), stomach cramps (P = 0.0002), 

painful bowel movements (P= 0.0423), hard bowel 

movements (P=0.0009), small bowel movements (P 

<0.0001) and straining/squeezing to try to pass bowel 

movements (P <0.0001). Other symptoms like bloating in 

abdomen, painful bowel symptoms, rectal burning and 

rectal bleeding or tearing during or after a bowel 

movement were comparable between the constipation 

subtypes (Table 3). 

Quality of life  

The composite PAC-QoL score was high in both 

constipation subtypes but was statistically significantly 

higher in the IBS-C patients during 2 weeks prior to 

enrolment (42.2 ± 13.6 versus 38.1 ± 16.8; difference: 

4.13; P = 0.0002). Higher proportion of FC patients 

demonstrated embarrassment (47% versus 27%), stress 

(22% versus 11%), obsession (32% versus 17%) and 

feeling of less confidence (43% versus 17%) “most of the 

time” as compared to patients with IBS-C. Patients with 

IBS-C, against FC, had lower bowel movements than 

they would have liked to have and a higher feeling of 

bloating to the point of bursting, the body is not working 

properly, any physical discomfort, to open the bowel but 

not been able to do, feeling of eating less and less due to 

inability to have bowel movements, irritation, getting 

upset and high botheration due to inability to open the 

bowels. They had lower satisfaction regarding bowel 

movements and its regularity (Table 3). 

Severity of constipation 

The severity of constipation was high in both subtypes 

but a statistically significant higher total CSS score was 

reported in IBS-C patients than FC patients (11.2 ± 3 

versus 8.4 ± 3.1; P <0.0001) These patients had a 

statistically significant higher abdominal pain (P 

<0.0001), painful evacuation effort (P = 0.0003), feeling 

of incomplete evacuation (P <0.0001), required 

assistance (P = 0.0273), and had a higher duration of 

constipation (P <0.0001). The frequency of bowel 

movements and minutes in lavatory per attempt was 

comparable between the subtypes (Table 3). There was a 

statistically significant effect of QoL score on CSS score 

(P <0.0001). However, there was no significant effect of 

age, gender, body mass index (BMI), dietary habits on 

CSS score. 

Lifestyle and dietary habits 

A statistically significant higher proportion of patients in 

both constipation subtypes had moderate physical 

activity, squatting position during defecation, were tea 

intakers, non-smokers, coffee and alcohol non-intakers 

(P<0.0001). The median time needed for sensation of 

satisfactory bowel emptying while the patients sat on 

toilet seat/squatted was comparable between the 

constipation subtypes. Patients with FC against IBS-C 

had statistically significant higher protein/animal protein 

intake (grams per day) (P <0.0001) while water, fruit and 

vegetable intake per day was comparable between the 

subtypes. Similar results were reported when the data was 

categorized by gender (Table 4). 

Concomitant medications 

Out of 925 patients enrolled, 549 (59.4%) patients (FC: 

56.7%; IBS-C: 67.7%) had used at least 1 medication for 

constipation-related symptoms. In FC patients, 36.6%, 

17.5%, 9.7% and 7.2% were on laxatives, 

antihypertensives, antidiabetics and antidepressants 

respectively. 50.9%, 40.7% and 14.2% patients with IBS-

C were on laxatives, drugs for acid related disorders and 

antihypertensives respectively (Table 5). The commonest 

laxatives used were osmotic and bulk laxatives in both 

types, however about 1/5
th

 patients of FC were on home 

remedies in the form of ayurvedic preparations (Figure 

2).  

 

 

Figure 2: Types of laxatives. 
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Table 4: Lifestyle and dietary habits. 

Class FC (n = 699) IBS-C (n = 226) P-value 

Lifestyle Habits 

Physical activity, n (%)   
a
< 0.0001 

Extremely active 51 (7.3) 10 (4.4)   

Vigorously active 92 (13.2) 35 (15.5)   

Moderately active 378 (54.1) 133 (58.9)   

Sedentary 144 (20.6) 43 (19.0)   

Extremely inactive 34 (4.9) 5 (2.2)   

Posture during defecation (most frequent), n (%)     
a
< 0.0001 

Sitting on toilet seats 231 (33.1) 57 (25.2)   

Squatting position 468 (67.0) 169 (74.8)   

Time needed (in minutes) for       

N 699 226 0.9231 

Mean (SD) 14.2 (9.0) 14.3 (9.8)   

Median; Range 12.0; 2:9 10.0; 2:60   

Smoking, n (%)       

Yes 85 (12.2) 27 (12.0) 
a
< 0.0001 

No 614 (87.8) 199 (88.1)   

Tea intake, n (%)       

Yes 562 (80.4) 174 (77.0) 
a
< 0.0001 

No 137 (19.6) 52 (23.0)   

Coffee intake, n (%)       

Yes 64 (9.2) 14 (6.2) 
a
< 0.0001 

No 635 (90.8) 212 (93.8)   

Alcohol intake, n (%)       

Yes 51 (7.3) 11 (4.87) 
a
< 0.0001 

No 638 (91.3) 207 (91.6)   

Stopped 10 (1.4) 8 (3.5)   

Dietary Habits 

Water intake (litres/day)     0.5455 

N 673 187   

Mean (SD) 2.5 (1.4) 2.6 (1.7)   

Median; Range 2.0; 0:2 2.0; 1:10   

Fruits intake (gm/day)     0.4050 

N 697 224   

Mean (SD) 107.0 (110.8) 114.0 (100.8)   

Median; Range 100.0; 0:9 100.0; 0:6   

Vegetable intake (gm/day)     0.8082 

N 699 226   

Mean (SD) 227.1 (123.9) 224.8 (112.8)   

Median; Range 200.0; 0:8 200.0; 2:9   

Protein/Animal Protein intake (gm/day)     
a
< 0.0001 

N 698 225   

Mean (SD) 47.9 (27.5) 39.1 (25.7)   

Median; Range 42.0; 0:3 35.0; 0:2   
aSignificant 

 

Co-morbid conditions 

Overall, 321 patients (34.7%) with constipation had a 

history of at least one medical condition. Hypertension 

(16%), diabetes (10%) and GI disorders (8.3%) were the 

most common comorbidities in FC patients while acid 

peptic disorders (21.7%), hypertension (13.7%) were the 

most common comorbidities in IBS-C patients. 
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Table 5: Concomitant medications. 

Concomitant Medications 

FC 

(n=699) 

n (%) 

IBS-C 

(n= 226) 

n (%) 

Number of patients has 

taken at least one 

concomitant medication 

396 (56.7) 153 (67.7) 

Laxatives 256 (36.6) 115 (50.9) 

Drugs for acid related 

disorders 
142 (20.3) 92 (40.7) 

Antihypertensives 122 (17.5) 32 (14.2) 

Drug used in diabetes 68 (9.7) 11 (4.9) 

Antidepressants 50 (7.2) 16 (7.1) 

Serum lipid reducing agents 53 (7.6) 9 (4.0) 

Analgesics 21 (3.0) 28 (12.4) 

Thyroid Hormones 21 (3.0) 9 (4.0) 

DISCUSSION 

There is a lack of robust Indian data on the community 

population suffering from constipation. The true 

prevalence of FC and IBS is difficult to estimate as it is 

known to change depending on the criteria used for 

diagnosis. In 1992, Rome criteria was laid down to bring 

out uniformity in diagnosis of GI disorders which was 

further modified in 1999 and 2006.
11,12

 Constipation is 

best defined using the Rome III criteria and is universally 

accepted in clinical trials and epidemiological studies. 

Ours is the first pan-India study, which assessed the 

prevalence of FC and IBS-C amongst 925 patients with 

an established diagnosis of constipation across different 

geographical locations of India. In the present study, the 

prevalence of FC was higher than IBS-C (75.6% versus 

24.4% patients) in constipated Indian population. Our 

results were similar to the recently published US 

population-based survey where the symptoms, care 

seeking, and disease burden of IBS-C and FC were 

evaluated in patients diagnosed with IBS-C and FC as per 

Rome III criteria; 62.7% patients were diagnosed with FC 

and 37.3% with IBS-C.
13

 The prevalence of FC and IBS-

C in our study was remarkably higher than the earlier 

reported Indian and Western literature due to the reason 

that we have evaluated the subtypes in already diagnosed 

constipated patients unlike the reported literature which 

have assessed the prevalence of constipation subtypes in 

the community/general population. In 2013, Kasthuri et 

al. reported the prevalence of FC as 8.7% among elderly 

population (aged 60 to >80 years) in a cross-sectional 

community based study.
14

 In 2011, Suares and Ford 

reported the pooled prevalence of FC from 41 separate 

study populations as 14% (95% CI:12-17%).
7
 Similar 

results were reported in other studies where the 

prevalence of FC varied from 2.6% to 30.7% of the 

general population.
8,15,16

 The dichotomy in the data is due 

to the reason that in our study, the subtypes of 

constipation in already diagnosed constipated patients has 

been studied, unlike reported literature which has 

assessed the prevalence of constipation subtypes in the 

community at large. Various population-based studies 

estimated the prevalence of IBS in India and Western 

countries as 4.2-7.9% and 10-20%, respectively.
10

 In 

2011, Makharia et al. estimated the prevalence of IBS in 

a rural community in Ballabgarh block, Haryana, India as 

4% (191/4767 subjects) and 6.3% of these patients had 

IBS-C.
17

 

The average age of FC patients was significantly higher 

than of IBS-C patients. Both Indian and Western studies 

have reported a higher prevalence of IBS in young 

followed by a decline with increasing age.
10,18

 In our 

study, the higher proportion of patients with both 

subtypes had urban residence; this may be due to the 

reason that patients staying in the urban areas are more 

prone to a sedentary lifestyle, have a higher frequency of 

eating junk food, lead more stressful lives, have a higher 

frequency of comorbidities leading to high consumption 

of medications; which further results in altered bowel 

function and an increased likelihood of constipation. It is 

important to note that our study was largely based on the 

urban Indian population.  

In our study, there was a higher proportion of males 

against females (about 2:1) in both constipation subtypes. 

Similar results were reported earlier where the prevalence 

of IBS was found to be higher in males over females.
10,19

 

However, various studies in Western countries have 

reported clinical symptoms of IBS in higher proportion of 

females compared to males (2:1).
19

 It is important to note 

that more males participated in this study which could 

have had a possible influence on the male:female 

representation in the study. 

The major causes of constipation are increased BMI (due 

to release of pro-inflammatory cytokines), altered 

lifestyle and dietary habits, including poor fibre diet, 

inadequate water and juice intake, high caffeine and 

alcohol intake (have a dehydrating effect), physical 

inactivity, laxative abuse, sedentary lifestyle, various 

diseases like diabetes, hypothyroidism, hypercalcemia, 

hypokalemia, medications-antacids, antidepressants, 

calcium channel blockers, iron supplements, diuretics 

etc.
1
 In our study, the higher proportion of patients with 

both subtypes had the habit of taking tea (FC: 80.4%; 

IBS-C: 77%). The results were in concordance to the 

previous literature where constipated individuals were 

reported to have a higher consumption of tea. The study 

also reported that the effect of tea on constipation is 

probably due to theophylline, which acts as a diuretic and 

causes extracellular dehydration with a secondary 

increase in intestinal fluid absorption, thereby leading to 

constipation.
20

 In the present study, there were no 

significant differences in BMI, tea or coffee 

consumption, alcohol intake or smoking status between 

the constipation subtypes. Our results were in agreement 

to the previous cross-sectional survey conducted in adult 

Chinese population (n = 16 078) where BMI, alcohol 

consumption, and smoking status were comparable across 

both constipation subtypes.
21

 In 2008, Pourhoseingholi et 
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al. conducted a cross-sectional study in Tehran province 

where 40% of FC patients were overweight and 20% 

were obese, indicating a clear association between 

obesity and FC; however Zhao et al, in 2011 found a 

negative correlation between high BMI and FC and few 

studies reported no significant relationship between BMI 

and FC.
22-24

 In 2013, Farzaneh et al. evaluated the effects 

of demographic factors, BMI, alcohol drinking and 

smoking habits in 153 IBS patients against 163 non-IBS 

patients at Taleghani Hospital Gastroenterology Clinic at 

Tehran. The authors found no association between BMI 

and IBS in males but a significant association was seen 

among BMI <25 and female gender. In addition, no 

association was reported between alcohol and smoking 

habits in IBS and non-IBS patients
25

. In a study on 1978 

individuals over 35 years in Shiraz, southern Iran, 

Khademolhosseini, et al. found no association between 

IBS and BMI and Liu et al. in 2006 also reported no 

association between FC and alcohol consumption and 

smoking status.
26,27

 

Socioeconomic characteristics are an important 

determinant of health, nutritional status, mortality and 

morbidity and influence the accessibility, affordability, 

acceptability, and actual utilization of the available health 

facilities.
28,29

 The Kuppuswamy scale is commonly used 

to determine the socioeconomic status of an individual 

based on the overall score of education, occupation of the 

head of the family and family income per month.
28

 

Though, constipation has been reported to be inversely 

related to socioeconomic status, in our study the patients 

with upper middle class had a higher prevalence of 

constipation subtypes; which may be due to lack of 

physical activity, consumption of low-fiber diet, 

inadequate water intake, co-morbidities and higher use of 

medications.
29

 

We have used BSFS in our study to identify the stool 

consistency. The recording of the findings of stool 

consistency were based on the recall by the patients. Our 

study results were in concordance to the predefined 

definition of FC and IBS-C having stool form types I, II 

and III. However, about 10% of FC and 19.5% of IBS-C 

patients also have reported stool form types VI and VII. 

This finding may be largely attributed to the fact that 

readings were based on patient recall, one point 

observation and possibility of on going laxative therapy 

to the patients. 

PAC-SYM, a 12-item self-report questionnaire, is a 

reliable, valid and responsive measure of the presence 

and severity of constipation-related symptoms.
30 

The 

composite mean score of PAC-SYM along with other 

domains was high in both subtypes but was significantly 

higher in IBS-C compared to FC patients. Our results 

were analogous to a previously US population-based 

survey where the frequency of each of abdominal and 

bowel symptoms were significantly higher in patients 

with IBS-C against FC.
13

 In 2011, Zhao et al. reported 

„the feeling of straining during a bowel movement‟ to be 

statistically significantly higher in FC patients against 

IBS-C (75% versus 65%; P = 0.005) and „the feeling of 

incomplete evacuation after bowel movement‟ to be 

statistically significantly higher in IBS-C compared to FC 

patients (38% versus 31%, P = 0.045). Other symptoms 

of constipation were comparable between both 

constipation subtypes.
21

  

The severity of constipation was assessed by CSS. 

Patients of both constipation subtypes had a high severity 

of constipation and about 50% of patients with FC spent 

>10 minutes in the lavatory per attempt. However, the 

total CSS score was significantly higher in patients with 

IBS-C compared to FC.  

Various studies have reported that patients with chronic 

constipation have a lower QoL with higher job 

absenteeism and lower work productivity, regardless of 

culture/nationality.
4,16,31

 In 2011, Sun et al. compared the 

QoL of constipated patients versus non-constipated 

patients and reported that constipated patients have a 

significantly lower QoL than the control group.
3
 Belsey et 

al., in a meta-analysis of QoL in chronic constipation, 

reported that FC patients had a lower QoL in all areas of 

evaluation when compared to healthy controls.
32

 In our 

study as well, patients with FC had a high PAC-QoL 

score, signifying poor QoL. Because of the impact on 

QoL, higher proportion of FC patients were 

„embarrassed‟ (47% versus 27%), „stressed‟ (22% versus 

11%), „obsessed‟ (32% versus 17%) and „felt less 

confident‟ (43% versus 17%) “most of the time” as 

compared to IBS-C patients. However, patients with IBS-

C had significantly higher frequency and severity of 

constipation (higher composite PAC-QoL score) than FC 

patients. Our results were in concordance to the earlier 

reported literature wherein patients with IBS-C 

demonstrated higher PAC-QoL score than patients with 

FC
33

. In another study, similar results were observed 

where patients with IBS-C were significantly more 

bothersome to abdominal discomfort, bloating, straining, 

pellet like stools and constipation than FC patients with 

abdominal symptoms.
13

 

The management of constipation has a multi-faceted 

approach. Once the diagnosis of constipation is 

established, it is important to counsel the patients on 

adequate dietary fiber, fluid intake, and lifestyle 

modifications as they are an integral part of the initial 

conservative management. Fiber supplementation can be 

added, if necessary. If constipation is not adequately 

managed, then the other laxatives like osmotic/stimulant 

can be added.
8,34

 In our study, laxative was the most 

common concomitant medication used in both 

constipation subtypes (FC: 36.6%; IBS-C: 50.9%). Of 

these laxatives, osmotic and bulk laxatives were the most 

common laxatives used by patients of both constipation 

subtypes. The study results were in concordance to the 

previously published literature where osmotic and bulk 

laxatives were used in relieving the constipation-related 

symptoms in patients with IBS-C and FC.
35,36

 However, 
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the point to highlight here is that, only 36.6% patients of 

FC and 50.9% patients of IBS-C were on laxative 

therapy. Moreover, about 1/5
th

 patients of FC were using 

home remedies for the same. This indicates the 

importance of appropriate and relevant pharmacotherapy 

for overall symptomatic relief of constipation with 

improved QoL. 

Patients suffering from comorbid conditions like 

diabetes, hypothyroidism, hypertension and 

cardiovascular, neurological, GI and other metabolic 

disorders frequently experience constipation due to 

disordered colonic and/or pelvic floor/anorectal 

function
37

. In the present study, higher proportion of FC 

patients had a history of hypertension (16%) and diabetes 

(10.2%); resulting in higher utilization of 

antihypertensive and antidiabetic medications, further 

leading to lower frequency of bowel movements. 

Previous studies have reported the prevalence of 

constipation as 15% in diabetic patients, mainly because 

of autonomic neuropathy affecting colonic motility
38

. 

About 28% of the IBS-C patients had the history of GI 

disorders (dyspepsia and acid peptic disease), due to 

higher visceral hypersensitivity and GI motility, which 

led to irregular bowel habits. Numerically, a higher 

proportion of IBS-C patients were on drugs for acid-

related disorders compared to FC patients (40.7% versus 

20.3%); these medications further exacerbated the 

severity of constipation-related symptoms. Our results 

were comparable to a previously reported literature where 

patients with IBS-C were much more likely to report 

gastroesophageal reflux disorder.
21,39

 In another study, 

dyspepsia and diabetes were reported as the most 

common comorbidities in patients with IBS-C and FC, 

respectively.
37

 In addition, 7.15% patients of FC were on 

antidepressants for management of stress/ anxiety/ 

depression. Literature review reports that 

anxiety/depression is the independent risk factors for 

constipation.
1,40

 Moreover, our study demonstrates that 

medications used for treatment of anxiety/depression can 

also cause constipation as side effect. 

Our study has several strengths. First, it was a first of its 

kind pan India study including both rural and urban 

population based on diverse and categorized parameters 

(socioeconomic, lifestyle, and dietary habits) which 

helped to analyze different parameters across different 

geographical location of India. Second, patients of 

varying age were evaluated which gave higher flexibility 

to include patients of both subtypes of constipation. 

Third, all the parameters, including consistency of stool, 

constipation related symptoms, severity of symptoms and 

QoL has been assessed by very well-defined, validated 

and reliable tools. Fourth, there was a great association 

between the entire questionnaires used which provided a 

refined and well detailed data about a particular study 

variable. Fifth, all the questionnaires used in the study 

were administered to the patients by a physician or a 

designee, which enabled to capture information with 

greater accuracy and confidentiality. Sixth, the study 

provided valuable data which could be used to increase 

the epidemiological understanding of both FC and IBS-C 

in Indian population. The study has several limitations. 

First, this study was only limited to adult population and 

has not been studied in children and elderly population. 

Second, it was a single visit study and lacked long-term 

outcome data. Third, it is a non-interventional study; 

hence no data was collected regarding the effect of 

changes in the management. 

CONCLUSION 

In conclusion, this study demonstrates the high 

prevalence of FC in the Indian population. Patients with 

both constipation subtypes had a high frequency and 

severity of symptoms related to constipation (high PAC-

SYM and CSS score), thereby leading to impairment of 

their QoL (high PAC-QoL score). Higher proportion of 

FC patients had a history of hypertension and diabetes 

which resulted in higher utilization of antihypertensive 

and anti-diabetic medications, whereas higher proportion 

of patients with IBS-C had a history of gastrointestinal 

disorders (dyspepsia and acid peptic disease). Thus, it is 

very important to identify patients of constipation 

amongst relevant comorbidities, with use of concomitant 

medications. Though osmotic and bulk laxatives were the 

most commonly used laxatives in both constipation 

subtypes, yet a considerable proportion of patients were 

found to use home remedies for the same. Thus, there is a 

definite need to highlight importance of appropriate 

pharmacotherapy for effective constipation management 

and overall improvement in QoL.  
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