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Comparison of Straining During Defecation in
Three Positions

Results and Implications for Human Health

DOV SIKIROV, MD

The aim of the study was to compare the straining forces applied when sitting or squatting during
defecation. Twenty-eight apparently healthy volunteers (ages 17–66 years) with normal bowel func-
tion were asked to use a digital timer to record the net time needed for sensation of satisfactory
emptying while defecating in three alternative positions: sitting on a standard-sized toilet seat (41–
42 cm high), sitting on a lower toilet seat (31–32 cm high), and squatting. They were also asked
to note their subjective impression of the intensity of the defecation effort. Six consecutive bowel
movements were recorded in each position. Both the time needed for sensation of satisfactory bowel
emptying and the degree of subjectively assessed straining in the squatting position were reduced
sharply in all volunteers compared with both sitting positions (P < 0.0001). In conclusion, the
present study confirmed that sensation of satisfactory bowel emptying in sitting defecation posture
necessitates excessive expulsive effort compared to the squatting posture.
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The straining forces applied during defecation may be
very significant (1) in the etiology of pathological condi-
tions. While squatting for defecation continues to be the
principal position in Asia and Africa, Western populations
have become accustomed to sitting on toilet seats. Little
is known about any differences in the straining forces be-
tween these two positions. In the present study, the time
needed for sensation of satisfactory bowel emptying was
recorded while the subjects sat on toilet seats of two dif-
ferent heights as well as while they squatted. They also
recorded their subjective impressions of the intensity of
straining needed to empty the bowel in each of these three
positions.
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MATERIALS AND METHODS

Twenty-eight volunteers (14 males, 14 females, age range 17–
66 years) with apparently normal bowel function agreed to take
part in the study. Individuals who were unable to assume a squat-
ting posture for any reason were excluded as were those who had
less than one or more than three bowel movements per day in
order that the cohort would represent the majority (as 95%) of a
total population (2). The volunteers were instructed to interrupt
the trial if they suffered from diarrhea and to resume when it had
been resolved. Upon questioning for type of diet, it was found
that it varied, very significantly, from person to person sometimes
as can be expected. The volunteers were instructed not to change
their usuual diets and defecation habits. They were supplied with
a digital timer with a start/stop function for counting seconds and
minutes and were asked to record the net amount of time that had
been needed for sensation of satisfactory bowel emptying on a
predesigned form. Specifically, they were instructed to press the
start button when they first began to strain and to press the stop
button when they had finished emptying their bowels.

The same form included a questionnaire for subjective assess-
ment of any difficulties in defecation graded from very easy to
very difficult. Four forms per participant had been prepared for
the original four stages of the study: the completed form was
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exchanged for the following one to avoid comparisons of entries
and possible bias. The first stage involved registering the time
that had elapsed during rectal emptying with the subject seated
on a regular toilet seat (41–42 cm from the base and including
the seat). The second stage was the same as the first but with the
subject’s feet resting on a 10-cm high footstool, which reduced
the height of the toilet seat to 31–32 cm. The third stage was
supposed to have been the same as the second but with the use
of a 15-cm high footstool, thus reducing the height of toilet bowl
to 26–27 cm: this stage was abandoned when four consecutive
volunteers refused to complete the required number of defeca-
tion trials because of the extreme discomfort of defecating in
this position. In the fourth stage, the subject defecated while in a
squatting posture (a flat container was supplied). The volunteers
were instructed to record six consecutive bowel movements in
each position. The number six was chosen arbitrarily, taking into
account that although a greater number would more accurately
reflect the whole picture, it should not be so numerous as to in-
terfere with compliance of the volunteers to complete the tasks.

Prior to this study all volunteers routinely used a seated pos-
ture for defecation.

Statistical Analysis. Comparison between the averages of
measured time and subjective assessment of difficulty in defe-
cating in different postures was done by the Wilcoxon rank
test. Comparison between the different postures was based on

TABLE 1. TIME SPENT IN BOWEL EMPTYING (IN MINUTES)

Squatting Sitting at a height of 31–32 cm Sitting at a height of 41–42 cm
Sex, age, height

Subject (cm), weight (kg) Mean* Range Mean* Range Mean* Range

1. F, 47, 165, 74 0.66(27)† 0.58–0.73 1.39(58)† 0.96–2.3 2.39 1.4–3.78
2. M, 43, 180, 99 1.77(24) 1.13–2.26 5.38(75) 3.93–7.23 7.16 5.55–9.13
3. F, 42, 170, 80 1.79(45) 1.13–2.6 3.82(95) 2.41–4.33 4 1–8.83
4. M, 31, 175, 69 0.26(67) 0.21–0.4 0.35(90) 0.13–0.91 0.39 0.25–0.56
5. M, 61, 174, 80 0.43(46) 0.31–0.58 0.74(80) 0.66–0.83 0.93 0.8–1.31
6. M, 36, 192, 90 3.23(43) 2.11–5.13 5.73(76) 2.13–8.45 7.56 5.06–10.2
7. M, 63, 173, 78 2(71) 1.91–2.33 3.98(141) 3.08–4.91 2.83 2.03–3.41
8. M, 65, 168, 71 0.57(44) 0.48–0.7 0.9(69) 0.63–1.28 1.3 0.96–1.58
9. F, 30, 157, 65 0.79(26) 0.65–1.01 2.77(92) 0.75–5.51 3 1.15–5.05

10. M, 58, 174, 88 0.64(27) 0.48–0.85 2.2(92) 0.91–3.98 2.4 1.2–5.05
11. F, 21, 158, 67 0.09(60) 0.08–0.11 0.3(200) 0.3–0.35 0.15 0.08–0.23
12. M, 66, 169, 72 0.6(48) 0.5–0.73 0.84(67) 0.65–1.21 1.25 0.88–1.46
13. M, 35, 187, 80 0.54(48) 0.35–0.63 0.99(88) 0.63–1.83 1.12 0.81–1.71
14. M, 51, 176, 88 0.64(27) 0.46–0.86 2.15(91) 0.8–4 2.35 0.98–5.23
15. M, 18, 180, 78 1.1(30) 0.66–1.73 3.43(92) 1.93–4.96 3.72 1.61–5.33
16. M, 36, 186, 80 0.6(60) 0.45–0.66 1.1(110) 0.65–2.58 1 0.45–1.71
17. M, 30, 175, 103 0.76(44) 0.78–1.11 1.41(81) 1.06–1.96 1.74 0.95–2.48
18. M, 19, 181, 80 1.06(28) 0.76–1.38 3.52(93) 1.95–5.16 3.79 1.95–5.58
19. F, 24, 155, 47 0.97(49)† 0.75–1.18 1.58(80)† 0.55–2.2 1.97 0.88–5.71
20. F, 28, 163, 55 0.5(61) 0.41–0.58 0.61(75) 0.5–0.73 0.81 0.58–1
21. F, 55, 155, 74 0.99(72) 0.66–1.81 1.36(99) 0.91–2.16 1.37 0.8–2.03
22. F, 50, 164, 73 1.18(47) 0.78–1.5 1.74(70) 1.15–2.38 2.47 1.8–3.08
23. F, 17, 167, 63 0.17(51) 0.13–0.23 0.44(133) 0.35–0.53 0.33 0.16–0.6
24. F, 49, 166, 64 0.92(36) 0.3–1.7 3.17(124) 0.8–5.38 2.54 2.2–3.2
25. F, 27, 164, 54 0.2(35) 0.16–0.26 0.29(50) 0.2–0.45 0.57 0.33–0.76
26. F, 45, 160, 68 0.08(57) 0.08–0.1 0.11(78) 0.1–0.13 0.14 0.13–0.16
27. F, 50, 160, 50 0.94(46) 0.51–1.5 1.26(62) 0.66–3.66 2.03 0.66–3.66
28. F, 27, 159, 50 0.57(47) 0.41–1.08 1.28(105) 0.85–2.33 1.21 0.58–1.31

Average‡ 0.85(39) 1.9(88) 2.16

*The total time spend on 6 defecation acts by any volunteer divided by 6.
†In parenthesis mean values presented in percent: mean values of sitting on a regular toilet seat(height 41–42 cm) assumed as 100%.
‡The sum of means of each position divided by 28 (the number of volunteers).

P = 0.017 (0.05/3) according to the Bonferroni correction. The
subjective assessment of difficulty in defecating was estimated
as: 0= very easy, 1= easy, 3= moderate, 5= difficult. The
sum of answers was divided by 3 in order to arrive at the scale
0–10 (10, most difficult; 0, easiest).

RESULTS

The results are summarized in Tables 1 and 2 and
Figures 1 and 2. The study revealed that the subjects had
different patterns of bowel emptying (Table 1). For exam-
ple, volunteer 26 characteristically had very rapid bowel
movements that lasted only a few seconds, while volun-
teer 6 usually took several minutes. Irrespective of the
differences in patterns, all the subjects registered a sharp
reduction of time necessary for sensation of satisfactory
bowel emptying in the squatting posture compared to ei-
ther of the sitting positions (Table 1, Figure 1). The sub-
jective assessment of the difficulty of defecation revealed
the squatting posture as easiest for sensation of satisfactore
bowel emptying compared with any sitting defecation pos-
ture (Table 2, Figure 2). The statistical difference for both
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Fig 1. Time spent for bowel emptying according to posture.

TABLE 2. RESULTS OFSUBJECTIVEASSESSMENT OFDIFFICULTY IN DEFECATING

Squatting Sitting at a height of 31–32 cm Sitting at a height of 41–42 cm
Sex, age, height

Subject (cm), weight (kg) Very easy Easy Moderate Difficult Very easy Easy Moderate Difficult Very easy Easy Moderate Difficult

1. F, 47, 165, 74 6* 2 4 1 2 3*
2. M, 43, 180, 99 4 2 3 1 2 1 3 1 1
3. F, 42, 170, 80 3 3 3 3 3 3
4. M, 31, 175, 69 3 2 1 2 1 2 1 2 1 3
5. M, 61, 174, 80 4 2 1 4 1 5 1
6. M, 36, 192, 90 2 2 2 1 1 4 2 2 2
7. M, 63, 173, 78 5 1 4 2 1 4 1
8. M, 65, 168, 71 4 2 2 3 1 1 5
9. F, 30, 157, 65 2 3 1 2 3 1 2 3 1

10. M, 58, 174, 88 4 2 2 2 2 2 3 1
11. F, 21, 158, 67 1 4 1 1 4 1 1 1 4
12. M, 66, 169, 72 4 2 2 4 1 5
13. M, 35, 187, 80 3 2 1 2 3 1 1 3 2
14. M, 51, 176, 88 4 2 2 2 2 1 1 3 1
15. M, 18, 180, 78 5 1 1 2 2 1 2 2 2
16. M, 36, 186, 80 3 1 1 1 2 3 1 3 1 2
17. M, 30, 175, 103 6 6 1 5
18. M, 19, 181, 80 5 1 1 2 2 1 2 2 2
19. F, 24, 155, 47 5 1 4 2 5 1*
20. F, 28, 163, 55 6 6 6
21. F, 55, 155, 74 3 2 1 1 2 3 1 3 2
22. F, 50, 164, 73 4 1 1 1 2 3 2 3 1
23. F, 17, 167, 63 3 3 4 2 2 3 1
24. F, 49, 166, 64 3 2 1 1 5 3 2 1
25. F, 27, 164, 54 2 2 2 4 1 1 2 1 3
26. F, 45, 160, 68 4 2 5 1 2 4
27. F, 50, 160, 50 4 1 1 3 3 2 3 1
28. F, 27, 159, 50 4 2 3 2 1 3 3

Total 74 64 23 7 34 52 61 21 15 51 77 25
Percent† 44 38 14 4 20 31 36 13 9 30 46 15

*The number of answers.
†The total number of answers in each position is 168 [28 (number of volunteers)× 6 (defecation acts)].
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Fig 2. Subjective assesment of difficulty in defecating according to posture.

the averages of measured time and subjective assessment
of intensity of defecation effort between squatting and
any sitting posture was highly significant (P < 0.0001).
Most of the volunteers also registered a reduction in the
time needed for sensation of satisfactory bowel emptying
while seated on the lower seat compared to the standard-
sized one (P = 0.002). The tendency to spend less time
in sensation of satisfactory bowel emptying in the former
position was also reflected in the subjective assessment of
difficulty in defecating (P = 0.046). However, six volun-
teers (21%) spend more time for sensation of satisfactory
bowel emptying while seated on the lower seat compared
to the standard-sized one.

There was no statistical correlation between subjective
assessment and the measured time needed for sensation of
satisfactory bowel emptying. An occasional finding was
the direct correlation between the weight of volunteers and
the measured time necessary for sensation of satisfactory
bowel emptying (½ > 0.35 by Spearman correlation test).

DISCUSSION

The uniformity of results described in this paper can be
explained by a anatomophysiological factor common to
humans, the rectoanal angle, which is straightened with
hip flexing. The angle between the rectum and the anal
canal varies from one individual to another (graded 64–
134) (3) and is a major factor in continence for solid rec-
tal content (4). In his radiological study, Tagart showed

that the rectoanal angle straightens with fully flexed
hips—corresponding to the squatting position assumed
for defecation—and converts the rectoanal outlet into a
straight canal, thereby facilitating rectal emptying (5).
The results of the present study are in excellent agree-
ment with this line of thinking and may be summarized
as follows: the greater the hip flexion, the straighter the
rectoanal canal and, accordingly, the less strain required
emptying the bowels. The only deviation from this rule
in the present study cohort was seen in the six volunteers
(Subjects 7, 11, 16, 23, 24, and 28) who had reported
more straining for emptying the rectum while sitting on
the lower toilet seat. It can be speculated that hip flexion,
which is usually greater in this posture than when seated
on a regular toilet seat, was not sufficient to straighten the
rectoanal canal and reduce the straining in these subjects
while the unusual position of sitting on a toilet seat 31–
32 cm high had a strong influence on these volunteers’
expressing the need for more straining than they had re-
quired while sitting on a regular toilet seat.

The attempt to achieve more straining reduction in sit-
ting posture by even more reduction of height of toilet
seat and accordingly more hip flexing was not successful.
As noted above, four consecutive volunteers refused to
defecate on a toilet seat 26–27 cm high because of unac-
ceptable discomfort.

All volunteers, independently of variables such as diet,
length of feces evacuation, age, height, weight, and sex,
needed significantly less time for feces evacuation in the
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squatting posture than in any sitting posture. This phe-
nomenon, characteristic of 100% of volunteers, excludes
the possibility that the additional time spent on defeca-
tion in the sitting posture is an innocent factor lacking any
significance. Moreover, in sitting postures, the volunteers
spent on average 1.9–2.1 min to empty the rectum. It is
too short a time for reading the paper or just sitting, but
it is too long compared with the 0.85 min spent on sensa-
tion of satisfactory bowel emptying in squatting posture.
The extra time spent in the sitting posture is necessary
for excessive straining in order to push the feces through
almost right rectoanal angle, while in the squatting pos-
ture significantly less straining is necessary as the feces
are pushing out along the open outlet due to straighten-
ing of the rectoanal junction. The above arguments are
in agreement with the volunteers’ subjective assessment,
which determined defecation is “very easy” in 44% in the
squatting posture, while this was as in 9–20% in the sit-
ting postures (Table 2), generally assessing the sitting pos-
tures 2–2.5 time more difficult than the squatting posture
(Figure 2).

From elementary mechanics it is well known that any
system exposed to excessive pressures ultimately sustains
injury (6). Historically, man has squatted in order to defe-
cate (7), and the practice continues today in underdevel-
oped countries (8). The widespread use of a sitting toilet
in the Western world began during the 19th century when
sewage systems were developed to improve sanitation as
cities grew (9). In the middle of the 20th century, a group
of physicians working in rural Africa were surprised by
the near absence of hemorrhoids, constipation, hiatus her-
nia, and diverticulosis coli in rural black populations (10).
They further found that the rarity of these problems is also
characteristic for other underdeveloped countries. Those
authors attributed this finding to a high fiber diet, and stud-
ies were embarked upon to confirm this hypothesis with
regard to diverticulosis coli. Following this and other pub-
lications, the Western world has taken steps to enrich their
diets with edible fibers, but the prevalence of the above-
mentioned diseases has not changed. Moreover, several
later studies on the role of low fiber diet in the etiology
of diverticulosis coli could not confirm such associations
(11–13).

The results of the present study can well explain the
findings of Burkitt et al (10) of specific geographic distri-
butions of the diseases mentioned: individuals residing in
geographical areas with a high prevalence of these prob-
lems characteristically use sitting toilets while a low preva-
lence is found in areas where people characteristically use
squatting toilets.

The defecation act results from a chain of events known
as Valsalva maneuver and when protracted and repeated

may case cardiac rhythm disturbances (14, 15), reduction
of coronary (16) and cerebral (17) blood flow explain-
ing defecation syncope and death (14, 17, 18). The brief
defecation effort in the squatting posture, as shown in this
study, may prevent many cardiovascular events.

In conclusion, the present study, together with the ear-
lier data in the literature, point to the far greater expulsive
effort needed for defection while seated as a being the
causative factor of several medical problems.
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