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ABSTRACT
Background/Aims: Good dietary habits, fluid intake, and regular exercise are considered to ease defecation although very few cases 
of chronic constipation can be managed through these approaches alone. Good defecation habits are recommended to avoid chronic 
constipation; however, the literature regarding this remains scarce. In this paper, we aimed to assess the association of bad habits con-
cerning defecation, such as postponing, reluctance, or avoiding defecation anywhere but at home, with chronic constipation.
Materials and Methods: This was a cross-sectional observational study including subjects from a tertiary hospital taskforce. In total, 415 
of 910 eligible subjects were randomly selected. A cluster of questionnaires easy to understand and fill out was distributed. The question-
naires included queries regarding demographic data; past medical history; the presence of constipation; and dietary, other lifestyle, and 
defecation habits. The Rome III criteria for chronic constipation were also recorded.
Results: In total, 24.3% of the subjects considered themselves constipated, and 26.5% fulfilled the Rome III criteria for constipation.
There were obvious differences in constipation prevalence by sex (men 5% vs. women 31%). Fiber-rich diet, fluid intake, and exercise 
habits were not related to constipation. Defecation habits significantly correlated with the presence or absence of constipation: regular 
schedule (OR 0.39; CI 95% 0.23-0.67), persistently postponing defecation (OR 1.94; CI 95% 1.13-3.34), or avoiding defecation anywhere 
but at home (OR 2.38; CI 95% 1.4-4.1).
Conclusion: Compared with dietary habits, behavioral aspects surrounding defecation are more related to chronic constipation. Our 
results indicate that the modification of these bad habits may be the first step in chronic constipation treatment.
Keywords: Chronic constipation, Rome III criteria, prevalence, risk factors

INTRODUCTION
Constipation is a functional abnormality of defecation, 
which often has a multifactorial origin. It may present in 
different manners and may occult or even trigger import-
ant organic conditions, such as colorectal cancer or auto-
immune diseases (1-3). Constipation can generate high 
health care costs: it is associated with a large number of 
consultations per year and may require multiple diagnos-
tic tests, medications and other products for treatment, 
and sometimes even surgery (3-6).

However, the epidemiological data available on constipa-
tion are limited (3,7,8). Knowledge of its prevalence and 
risk factors associated with it are essential in attempts to 
provide adequate treatment resources, in the design of 
prevention programs, or in activities aimed at controlling 
the factors that facilitate its onset.

The aim of the present study was to assess the associa-
tion of bad habits concerning defecation, such as post-
poning, reluctance, or avoiding defecation anywhere but 
at home, with chronic constipation.

MATERIALS AND METHODS

Design, subjects, and variables
A survey of the workforce in a tertiary hospital was per-
formed. 910 surveys were randomly distributed among 
the 4466 working staff according to the needed popu-
lation calculated for the study. The surveys were anony-
mous and self-completed. Every question was concrete, 
easily interpreted, and simple to answer by the general 
population, particularly the hospital staff. Nonetheless, a 
telephone number was provided in case any clarification 
was required.

The questionnaire comprised three parts:

1.	 Questions designed to collect data regarding age, sex, 
occupation, medical and surgical history, obstetric 
history among female subjects, evacuation charac-
teristics (pain or straining on defecation), the number 
of bowel movements per day, and the stool size. Sub-
jects were asked whether they felt constipated.
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2.	 Questions designed to determine whether the Rome 
III criteria for functional constipation had been met, 
with the aim of objectively identifying constipated 
subjects (7).

3.	 Questions designed to collect information on hy-
giene-dietary habits that might influence the onset or 
persistence of constipation; the need to use laxatives or 
other aids for evacuation (enemas, suppositories, man-
ual procedures, and the hygiene associated with them); 
whether daily water intake was >1500 ml; following of 
fiber-rich diets (25-30 g of fiber intake daily); regularity 
of exercise; mealtimes and defecation times; whether 
evacuation was ever postponed for social, work, or envi-
ronmental reasons; rejection of evacuation outside the 
home; and the suffering from stress or emotional dis-
tress that might influence bowel movements.

An additional annexure was included with some explana-
tions regarding the fiber intake and daily exercise to help 
participants with their answers. In this annexure, several 
examples of the fiber content in different types of food 
were provided. In addition, several definitions of exercise 
were provided, considering regular exercise to be three or 
more days a week of any type of aerobic exercise (walk-
ing/running, cycling, swimming, or other).

The questionnaires were considered complete when no 
missing answers were noted.

Consent from the participants regarding the publication 
of data for scientific purposes was requested. The study 
was approved by the institutional review board.

Statistical analysis
As the estimated prevalence of chronic constipation in the 
general population ranges between 2% and 28% (6), a pop-
ulation percentage of approximately 14% with a precision 
of 3.5% and a confidence interval (CI) of 95% was con-
sidered and a sample size of 378 subjects was calculated. 
Considering a response rate of at least 50%, 910 subjects 
were considered sufficient for the analysis, and therefore, 
randomly selected from the whole hospital workforce.

Qualitative results are presented as distribution frequen-
cies. Prevalence was determined with binomial 95% CI. 
Quantitative results are represented as the mean±stan-
dard deviation, or in cases of asymmetry, as the medi-
an+interquartile range (IQR).

The association between qualitative variables was exam-
ined using the χ2 or Fisher’s exact test, as appropriate.

The association between the quantitative and qualitative 
variables was determined using the median test.

Univariate and multivariate logistic regression analyses 
were used to examine the association between explan-
atory variables and Rome III constipation criteria. Those 
variables in the univariate analysis with a significance of 
p<0.1 were included in the multivariate analysis.

Odds ratios (OR) were calculated along with their 95% (CI).

The null hypothesis was rejected when α error was <0.05.

All calculations were performed using the Statistical 
Package for Social Sciences (SPSS version 15.0.0; SPSS 
Corp.; Chicago, US).

RESULTS
A total of 426 subjects (46.8%) returned their question-
naires. Of these, 415 (45.6%) had been correctly com-
pleted and were usable.

For an estimated prevalence of 14% and a sample of 415 
subjects recruited, a precision of 3.3% with a 95% CI was 
obtained.

In total, 119 (28.7%) subjects were males, and 296 (71.3%) 
were females. The mean subject age was 43.8±11.9 years. 
The age group that most commonly responded was 41-
50 years (28.2%) followed by 51-60 years group (27.5%); 
in total 55.7% of the subjects was between 41-60 years 
age range. No difference was observed between the sex-
es in terms of age frequencies (p=0.213). Of the subjects, 
181 were medical staff members, 78 were nurses, and 64 
were auxiliary nurses, together reaching 77.8% of the re-
cruited population.

Thyroid disease was the most common co-morbid-
ity (reported by 8.7% of subjects) (Table 1). The use of 
medications for chronic diseases was recorded for each 
subject. Interestingly, only 8 subjects (1.9%) used fecal 
bolus-forming laxatives.

Data related to previous gynecological/obstetric medical 
history of the female subjects are summarized in Table 1.

In total, 100 subjects [24.1% (95%CI 19.9-28.3)] reported 
feeling constipated. No differences were observed in this 
regard between the age groups although a significantly 
greater number of females felt constipated than of males 
(31.8% compared to 5%; p<0.001). The most common 
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reason for reporting this condition was a low frequency 
of bowel movements (29%) although 63% reported no 
motive. Approximately 3% of the subjects reported their 
stools to be hard, and 2% reported the need to strongly 
strain to achieve evacuation. The mean duration of feel-
ing constipated was 113±66 months.

Table 2 summarizes the data of subjects meeting of the 
Rome III criteria in the total sample and self-reported 
constipation.

Each Rome III criteria was met more often by females 
than by males, and females more often met two criteria 
than males (32.1% vs. 12.6%; p<0.001). The meeting of 
two or more Rome III criteria was related to the sensation 
of feeling constipated (p<0.001) (Fig. 1). According to the 
Rome III criteria, the sensibility, specificity, and positive 
and negative predicting powers of self-reported func-
tional constipation are 0.9, 0.84, 0.83, and 0.91, respec-
tively.

Table 3 shows the hygiene-dietary habits of the subjects 
by sex. Compared with males, females showed a signifi-
cantly more irregular defecation timetable, were more 
likely to postpone defecation, to be less comfortable 
while defecating outside the home, and suffered more 
stress. All these factors were significantly (p<0.001) as-
sociated with meeting two or more Rome III criteria (Ta-
ble 4).

Regarding the necessity of any aids for defecation, the 
use of laxatives was reported by 41 subjects (9.9% of the 
sample), enemas by 8 (1.9%), suppositories by 22 (5.3%), 
and manual facilitating maneuvers by 33 (8%). The re-
ported maneuvers performed were vaginal compression 
(24.2%), perineal compression (51.1%), and fecal digita-
tion (24.2%). All except one of those who needed man-
ual maneuvers were females (10.8 % vs. 0.8%; p=0.001). 
The use of laxatives was also significantly higher among 
females than males (12.2% vs. 4.2%; p=0.014); no differ-
ences were observed in the use of enemas or supposito-
ries (2% vs. 1.7%; p=0.816 and 6.4% vs. 2.5%; p=0.109, 
respectively).
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	  	 n	 %

Age (years)	 20-30	 90	 21.7

	 31-40	 67	 16.1

	 41-50	 117	 28.2

	 51-60	 114	 27.5

	 61-70	 27	 6.5

Sex	 Male	 119	 28.7

	 Female	 296	 71.3

Professional category	 Others	 8	 1.9

	 Administrative	 20	 4.8

	 Auxiliary nurse	 64	 15.4

	 Student	 6	 1.4

	 Porter	 40	 9.6

	 Nurse	 78	 18.8

	 Doctor	 181	 43.6

	 Technician	 18	 4.3

Diabetes mellitus		  12	 2.9

Neuropathy		  16	 3.9

Thyroid disease		  36	 8.7

Psychological abnormalities		  11	 2.7

Women (n=296)			 

Previous deliveries		  169	 56.7

Vaginal deliveries		  158	 53.4

Cesarean section		  26	 8.8

Abdominal hysterectomy		  18	 6.1

Vaginal hysterectomy		  6	 2

Table 1. Description of the study cohort (n=415)

Figure 1. Association between meeting two or more Rome III criteria 
and “feeling constipated”
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Table 5 presents the independent factors associated 
with the meeting of two or more Rome III criteria, as de-
termined by multivariate logistic regression, reflecting 
that female sex, postponing defecation, and suffering 
from any type of stress increase the risk of constipation 
and that regular defecation times and not avoiding defe-
cation outside the home serve as prevention.

DISCUSSION
This study shows that compared with classically con-
sidered factors, such as fiber and water intake or regular 
exercise, defecation-related habits are more important 
factors associated with chronic constipation.

To the best of our knowledge, this is the first study that 
focuses on the possible association between defeca-
tion-related habits and constipation in the adult popu-
lation, particularly those concerning postponing, reluc-
tance, or just rejection to defecate anywhere but at home. 
In our experience, when assessing constipated patients, 
constipation is often due to defecation-related concerns 
rather than impaired bowel function or dyssynergic defe-
cation; thus, these factors may be of capital importance.

The respondents reported the presence of a number of 
chronic health conditions, including high blood pressure, 
neuropathies, diabetes mellitus, psychological problems, 
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	 n	 %	 Males (n=6)	Females (n=94)	

	 total	 total	 n	 %	 n	 %	 p

a) Straining during at least 25% of defecations	 84	 20.2	 11	 9.2	 73	 24.7	  0.001

b) Lumpy or hard stools in at least 25% of defecations	 124	 29.9	 25	 21	 99	 33.4	 0.012

c) Sensation of incomplete evacuation in at least 25% of defecations	 84	 20.2	 12	 10.1	 72	 24.3	 0.001

d) Sensation of obstruction/blockage in at least 25% of defecations	 46	 11.1	 5	 4.2	 41	 13.9	 0.005

e) Manual maneuvers to facilitate at least 25% of defecations	 30	  7.2	 2	 1.7	 28	 9.5	 0.006

f) Fewer than three defecations per week 	 56	 13.5	 6	 5	 50	 16.9	 0.001

Two or more criteria met 	 110	 26.5	 15	 12.6	 95	 32.1	 <0.001

Loose stools rarely present without the use of laxatives 	 123	 29.6			 

Symptoms of irritable bowel syndrome	 50	 12.6			 

Frequency of Roma III criteria met by subjects with self-reported constipation (n=100)

	 n	 %	 Males (n=6)	Females (n=94)	

	 total	 total	 n	 %	 n	 %	 p

a) Straining during at least 25% of defecations	 69	 69	 4	 66.6	 65	 69.1	  0.607

b) Lumpy or hard stools in at least 25% of defecations	 76	 76	 3	 50	 73	 77.7	 0.148

c) Sensation of incomplete evacuation in at least 25% of defecations	 58	 58	 5	 83.3	 53	 56.4	 0.195

d) Sensation of obstruction/blockage in at least 25% of defecations	 40	 40	 2	 33.3	 38	 40.4	 0.544

e) Manual maneuvers to facilitate in at least 25% of defecations	 23	 23 	 0	 0	 23	 24.5	 0.199

f) Fewer than three defecations per week 	 41	 41	 1	 16.6	 40	 42.6	 0.210

Two or more criteria met 	 83	 83	 5	 83.3	 78	 82.9	 0.731

Loose stools rarely present without the use of laxatives 	 52	 52			 

Symptoms of irritable bowel syndrome	 20	 20			 

Table 2. Frequency of Roma III criteria met by the subjects (n=415)



and thyroid disease, and the use of medications to control 
these. Thyroid disease was the most commonly report-
ed condition. The association between thyroid disease 
and digestive problems has been widely studied with-
out unanimous conclusions. In the present population, 
no significant association was observed between thyroid 
disease and constipation (p=0.784). Moreover, there was 
no significant association between constipation and gy-
necological/obstetric history.

Approximately 24.1% of the subjects considered them-
selves to be constipated; this percentage is higher than 
that reported in other studies (8,9). No differences were 
observed between the age groups, but differences were 
recorded between the sexes (males 5% vs. females 
31.8%). This discrepancy is in agreement with the results 
reported in most other studies (8-17) although this dif-
ference is much greater in the present population. The 
present results indicate that age is not related to a great-
er prevalence of constipation. Most studies have report-
ed the prevalence of constipation to increase with age 
(9,12,14-17), while others support the present finding 
(11,18).

According to the Rome III criteria, 26.5% of the samples 
were considered constipated [with more female consti-
pated per male (21.1% vs. 12.6%)]. Every single symptom 

considered in the Rome III criteria was more common in 
females than in males.

High rates of sensibility, specificity, and positive and 
negative predictive powers were achieved in the present 
analysis. Thus, “self-reported constipation” appears to 
be a sufficiently objective variable to be used in analy-
ses; this is in corroboration with the previous reports (12), 
but this remains unmentioned in literature. The same re-
sults may be obtained by applying the recently published 
Rome IV criteria (19) because these criteria are superim-
posable with the previous criteria with the exception of 
opioid-induced constipation that was not considered in 
the previous version.

Generally, hygiene and dietary habits are considered to 
be very important in the onset and development of con-
stipation. Fiber intake has been studied in detail using 
different methods; thus the obtained results are con-
flicting (15,20,21). Recently, Lawton (22) has reported 
a positive association between daily dietary fiber intake 
and the number of bowel movements, their consistency, 
and the feeling of well-being. Moreover, although water 
intake is easier to objectively record, conflicting results 
have been obtained regarding its effect on the onset of 
constipation (15,21). Increasing water and fiber intake is 
systematically recommended as a means of overcoming 
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				    Males (n=6)	 Females (n=94)	

		  n	 %	 n	 %	 n	 %	 p

Water intake >1500 mL 		  241	  58.1	 78	 65.5	 163	 55.1	 0.05

Keeps regular mealtimes		  310	  74.7	 82	 68.9	 228	 77	 0.085

Fiber-rich diet		  305	 73.5	 82	 68.9	 223	 75.3	 0.18

Regular evacuation times		  218	 52.5	 75	 63	 143	 48.3	 0.007

Delays defecation		  180	 43.4	 42	 35.3	 138	 46.6	 0.035

Defecation outside the home		  248	 59.8	 95	 79.8	 153	 51.7	 <0.001

Regular exercise		  187	 45.1	 60	 50.4	 127	 42.9	 0.164

Stress		  205	 49.4	 39	 32.8	 166	 56.1	 <0.001

Type of stress	 Work	 152	 74.1	 29	 74.4	 123	 74.1

	 Family	 44	 21.5	 10	 25.6	 34	 20.5

 	 Other	 9	 4.4	 0	 0	 9	 5.4

Table 3. Hygiene-dietary habits of the study cohort



constipation, yet whether there is any real scientific ev-
idence that water or fiber intake below certain limits is 
associated with the onset of constipation remains a mat-
ter of debate (23). Leung has suggested that these eti-
ological factors may just be a myth and that much more 
research is required in this area (24). Contrary to previ-
ous evidence, in our population fiber or water intake, nor 
physical activity nor regular mealtimes were related to 
constipation. Maintaining regular mealtimes is probably 
the least well-known means of preventing constipation; 
certainly, little is mentioned in the literature in this regard. 
In the present study, 74.7% of the subjects claimed to 

be maintaining regular mealtimes, but this did not appear 
to affect constipation. Recommendations regarding wa-
ter and fiber intake or the maintenance of regular meal-
times might help certain individuals, but a failure to do so 
is hardly exceptional; individualized measures followed by 
the careful evaluation of their success may provide better 
outcomes (12,14,16,21,23).

The importance of regular exercise has been previous-
ly examined, and the results should be interpreted with 
caution. Clear definitions of physical exercise are re-
quired. Only 45.1% of the subjects in the present pop-
ulation reported regular exercise, but no association of 
this habit with constipation was observed. Some authors 
have suggested that regular physical exercise has a ben-
eficial effect on the intestinal transit (8,9,14), but there is 
no consensus in this regard (15).

Although little studied, it would appear that irregular def-
ecation timetable, postponing defecation, and avoiding 
defecation outside the home increase the probability of 
constipation. Heaton et al. (18), who studied the general 
population via a questionnaire designed to establish the 
regularity of habits such as mealtimes, physical activity, 
and defecation timetable, have found that regularity in 
these factors had a beneficial effect on preventing con-
stipation. The importance of these factors in our work 
was such that they appeared as risk factors for consti-
pation in subjects with both self-reported and Rome III 
criteria constipation.

Many people are unable to defecate outside their homes, 
and thus, postpone evacuation until returning home. 
However, the need to defecate may not appear when 
reaching the front door; therefore, people with this prob-
lem may have very irregular defecation timetables that 
may result in constipation. Improving the hygiene condi-
tions of toilets at workplaces might help to reduce the 
rejection of their use. In the present study, females were 
more affected by this factor than males, which may help 
explain the greater percentage of constipated females 
and those who used laxatives or other evacuation aids. 
Experimental work has revealed that the voluntarily post-
poning of defecation can reduce colonic transit speed, 
leading to fewer evacuation events with smaller/fewer 
stools (25).

Some authors have suggested that, when symptoms 
of obstruction to defecation are present, the risk of the 
slowing of colonic transit speed is 40.2%, while the op-
posite is almost zero (26). Thus, delays or difficulties in 
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			   Meeting Two 
			   or More 
			   Roma III 
	  	 N° of 	 Criteria 
		  Cases	  (%)	 p

Water intake >1500 mL	 Yes	 56	 23.2	 0.076

	 No	 54	 31.0	

Keeps regular mealtimes	 Yes	 78	 25.2	 0.286

	 No	 32	 30.5	

Fiber-rich diet	 Yes	 77	 25.2	 0.333

	 No	 33	 30.0	

Regular defecation times	 Yes	 33	 15.1	 <0.001

	 No	 77	 39.1	

Delays defecation	 Yes	 73	 40.6	 <0.001

	 No	 37	 15.7	

Defecation outside the home	 Yes	 43	 17.3	 <0.001

	 No	 49	 41.2	

Regular exercise	 Yes	 43	 23.0	 0.142

	 No	 67	 29.4	

Stress	 Yes	 77	 37.6	 <0.001

	 No	 33	 15.7	

Kind of stress	 Work	 55	 36.2	

	 Family	 19	 43.2	

 	 Others	 3	 33.3	  

Table 4. Association between hygiene-dietary habits and 
the prevalence of meeting two or more Rome III criteria



defecation appear to affect the colonic activity. Similar to 
other studies, the present study reported stress to be an 
important factor in altering the normal intestinal rhythm; 
stress was reported by 49.2% of the subjects and more 
so by females than by males (56.1% vs. 31.9%). The main 
cause of stress in both sexes was work-related tensions. 

The association between psychological factors and in-
testinal problems has been much studied with respect to 
irritable bowel syndrome. Chan et al. (27) have suggested 
that an association exists between psychological or emo-
tional factors and constipation and that the psychologi-
cal and emotional profile of an individual can predict the 
physiopathological pattern of constipation and the dura-
tion of symptoms.

The reported percentage of subjects with constipation 
requiring medication differs across studies (16,26). In the 
present study, 9.9% of the subjects used laxatives, 1.9% 
used enemas, and 5.3% used suppositories to facilitate 
defecation. Only 1.9% of the subjects received fecal bo-
lus-forming laxatives; this percentage is low given that 
nearly 26% of the subjects were constipated. Other stud-
ies have reported that 5%-50% of theoretically healthy 
subjects unnecessarily use laxatives (8,12,14). In addition, 

other authors have reported a greater use of these med-
ications, probably because these are easily acquired, re-
garded as safe, and have few adverse effects (23).

In conclusion, approximately 26.5% of study subjects 
were constipated and 9.9% used laxatives. Constipation 
appears to be related to defecation-related habits, par-
ticularly maintaining the regular defecation times and re-
jecting the use of toilets in certain situations, which can 
easily be modified through education. The modification 
of these factors would have an important benefit for the 
prevention and treatment of constipation.
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			   Univariate Analysis			   Multivariate Analysis

		  OR	 IC95% 	 p	 OR	 IC95%	 p

Age (years)				    0.441

	 20-30	 1

	 31-40	 1.91	 0.86 - 4.25	 0.111

	 41-50	 1.46	 0.70 - 3.03	 0.316

	 51-60	 1.87	 0.89 - 3.92	 0.099

	 61-70	 2.03	 0.63 - 6.59	 0.238

Sex (Female/Male)		  2.07	 1.04 - 4.12	 0.038	 2.03	 1.04 - 3.98	 0.039

Thyroid disease (Yes/No)		  1.13	 0.48 - 2.64	 0.784

Regular defecation times		  0.38	 0.22 - 0.65	 0.000	 0.39	 0.23 - 0.67	 0.001

Delays defecation		  2.06	 1.19 - 3.57	 0.010	 1.94	 1.13 - 3.34	 0.016

Defecation outside the home		  0.4	 0.23 - 0.71	 0.004	  0.42	 0.24 - 0.72	 0.005

Stress (Yes/No)		  2.05	 1.19 - 3.52	 0.009	 2.01	 1.18 - 3.42	 0.011

Table 5. Univariate and multivariate analyses of different factors associated with Rome III criteria for the diagnosis of 
chronic constipation
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