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ABSTRACT:

Constipation is a prevalent gastrointestinal disorder that affects a significant portion of the
global population, yet its management remains challenging due to its complex etiology. This
review explores the potential benefits and mechanisms of physical activity in alleviating
constipation symptoms. We examined recent studies on the physiological effects of various
exercise types and intensities on bowel movements, gastrointestinal blood flow, and
microbiome composition. Our findings suggest that aerobic exercise enhances colonic motility
and accelerates gastrointestinal transit, though the effects vary depending on exercise duration
and intensity. While light to moderate physical activity (less than 60 minutes) appears
beneficial, prolonged or intense exercise may inhibit motility and exacerbate symptoms.
Additionally, exercise-induced changes in the gut microbiome and blood flow dynamics were
observed, influencing stool consistency and colonic function. However, the interplay between
diet, hydration, and physical activity is crucial, as adequate dietary fiber and hydration are
essential for optimizing exercise's impact on constipation. Although evidence supports the role
of physical activity in managing constipation, further research is needed to clarify the most
effective exercise regimens and their integration with dietary and lifestyle modifications.

KEYWORDS: CONSTIPATION, SPORT, PHYSICAL ACTIVITY

INTRODUCTION

Common phrase "sport is health” is associated with benefits to every aspect of human life. This
review describes potential benefits of physical activity on constipation.

No one is undermining its obvious asset, but we came with a simple question: how does it really
affect our guts? When looking at a playground with children running around, we wonder how
it is possible that 1 in 10 will have a problem with constipation. Patients often hear to move
more and eat pickled foods to avoid hard stool. But which one is an actual cure? Constipation,
a type of functional bowel disorder, is one of the most prevalent chronic gastrointestinal
diseases, impacting between 0.7% and 29.6% of individuals in both developed and developing
countries [1]. The prevalence of constipation appears to be significantly influenced by factors
like gender (with the ratio of men to women ranging from 1:1.22 to 1:4.56. [2]), geographic
region, age, educational level and race.

Traditionally, constipation describes infrequent bowel movements or hard stools. However, the
condition is diverse, with some patients experiencing various symptoms such as less frequent
bowel movements, straining, hard stools, the feeling of incomplete evacuation, include
infrequent, painful bowel movements, hard stools, fecal incontinence, and abdominal pain, a
sensation of blockage in the anus, or the need to use manual assistance or positioning to
facilitate defecation [3,4].



While not directly associated with mortality, mental well-being, physical health and social
functioning are diminished when patients suffer from constipation [5,6].

There are various treatments for constipation, such as medications, lifestyle modifications (like
a balanced diet, increased fluid intake, and proper bowel habits), acupuncture, electro-
acupuncture, transanal irrigation [7] biofeedback, and surgery [8]. It seems to be one of the
most simple conditions to treat, yet is most challenging to this day. Due to the complex causes
and mechanisms of constipation, many existing treatments are not effective for everyone.
Current guidelines recommend fiber supplementation as the primary treatment for chronic
idiopathic constipation (CIC). However, up to 50% of patients either do not respond to or
become dissatisfied with fiber as a treatment approach [9].

We provided an updated overview of the positive and negative effects of physical activity on
the gastrointestinal tract. Our discussion aimed to explore recent findings on how various types
and intensities of exercise have a measurable effect on the physiological bowel movement.

MATERIALS AND METHODS

Relevant papers were searched in PubMed, Embase, and Google Scholar, UpToDate using
keywords such as constipation, functional constipation, chronic constipation, idiopathic
constipation, physical activity, sport and exercise. The reference lists of the articles found were
also reviewed to identify additional studies, most based on title and abstract. After analysing
the abstracts, 46 scientific articles were selected and read.

PHYSIOLOGY

To start assessing an up-to-date knowledge about constipation, firstly we need to summarise
the physiological aspect of the following disorder. Serotonin stimulates receptors that transmit
signals through the myenteric nerve plexus, triggering a wave of intestinal smooth muscle
contractions that move the contents of the lumen. The primary mechanism for propulsive
motility involves mass movements, which occur several times a day and ultimately result in
defecation.

MECHANISM

Our results suggest that aerobic exercise can help relieve constipation symptoms. The
underlying mechanisms are not well understood, but several factors have been suggested,
including enhanced colonic motility, reduced blood flow to the gut, biomechanical bouncing of
the intestines during running, compression of the colon by abdominal muscles, and increased
fibre intake due to higher energy expenditure [10,13]. Running is connected with mechanical
bouncing where the frequency of gastrointestinal symptoms is twice as high due to up and down
movements in comparison with swimming or cycling. An upright posture, movement of the
colonic contents, and the influence of gravity may all contribute to moving stool into the rectum
and prompting defecation. However, this does not explain the evident effects of cycling, where
the torso remains stationary on an exercise bike [14]. Research shows light physical activity
can reduce abdominal distension [15,16] and ease bloating [16]. Enhanced colonic motility,
speeds up gastrointestinal transit and stimulates the abdominal muscles, thereby aiding the
movement of stool into the rectum [17-23].



GASTROINTESTINAL BLOOD FLOW

During exercise, blood is primarily redirected to the skin and active muscles, reducing the blood
supply to the gastrointestinal tract. Although it seems difficult to imagine, the reduction of blood
flow to guts accelerates bowel movement. Ischemic damage has been suggested also as a
potential cause of gastrointestinal bleeding during and after exercise [10].

It has been found that splanchnic blood flow decreased by 60-70% in humans exercising at
70% of their maximal oxygen consumption (VO2max) [25]. At peak exercise intensity,
splanchnic blood flow can be reduced by approximately 80% [11]. Earlier reviews have
concentrated on the effects of exercise stress on splanchnic blood flow and the resulting
intestinal ischemia and symptoms, cytokine responses, as well as gastrointestinal motility.
Moreover, it remains unclear whether the physiological changes in the gastrointestinal tract
caused by acute exercise stress lead to sudden shifts in the total bacterial abundance and
diversity of the intestinal microbiome. The most significant exercise-induced endotoxemia has
been observed following extreme endurance activities [12].

DURATION OF ACTIVITY

The WHO (The World Health Organization) recommends that adults engage in at least 150 to
300 minutes of moderate aerobic activity per week (or an equivalent amount of vigorous
activity), and that children and adolescents participate in an average of 60 minutes of moderate
aerobic activity daily [24]. From a physiological point of view exercise intensity should be
chosen carefully, as gastrointestinal symptoms are common during activities like running and
have been suggested as key factors that can limit performance [12].

Short-duration exercise sessions of low to moderate intensity (less than 60 minutes) seem to
enhance gastrointestinal motility, whereas longer and more intense exercise (up to 90 minutes)
might inhibit it. Engaging in aerobic exercise for at least 140 minutes per week significantly
alleviated constipation symptoms [26-30]. Only one study reported improvements in
constipation symptoms with a shorter exercise duration, where participants walked for 100
minutes per week [31]. Aerobic exercises lasting less than 140 minutes per week appeared to
have no impact on improving constipation symptoms [32]. It is suggested that patients in
hospitals where proper physical activity is insufficient, were asked to spend time on walking
around the ward, which also had evident influence on bowel movement compared to stay-in-
bed subjects.

PROFESSIONAL ATHLETES

The impact of exercise on gastric emptying has been evaluated in several studies. When
searching for evidence of constipation in athletes, we observed that recreational 10-21-42 km
runners did not report such symptoms, on contrary to 24-hours continuous ultra-marathon
athletes, who frequently experience gastrointestinal symptoms, especially nausea or urge to
regurgitate and diarrhea and the topic of ours - constipation [12]. Generally, strenuous exercise
in trained individuals tends to inhibit gastric emptying rather than increasing. Stool form was
found to be correlated with pain perception and levels of anxiety which is difficult to measure
independently in athletes [7]. This proves that there is no simple correlation between doing any
kind of sport and experiencing no constipation at all.



Gastrointestinal issues are reported in approximately 30% of long-distance runners including:
abdominal cramping, frequent bowel movements, increased blood loss, and occasional bloody
diarrhea [14]. This may sound like irritable bowel syndrome and yet happens to prior healthy
individuals and is transient. Nocturnal exercise compared to exercise performed during the day
caused more pronounced gastrointestinal functional disruptions and symptoms, along with a
significant increase in cortisol levels. In the following study examining stress hormone
circulation in endurance runners, gastrointestinal incidence like watery stools or urge to
defecate was more likely associated with prolonged exercise and reduced water intake, which
could cause discomfort [34]. Among the various factors proposed to affect large bowel function,
diet is the most significant.

Dehydration also heightens gastrointestinal distress symptoms, indicating that inadequate fluid
replacement disrupts gut function and may influence the gut microbiota [35]. The colon plays
a crucial role in regulating intestinal fluid and electrolyte balance, reabsorbing approximately
1-2 liters of fluid daily.

Prosecretory drugs can enhance the intestinal luminal fluid and electrolyte content enough to
overwhelm this process, leading to changes in stool consistency and a reduction in colonic
transit time [7]. Hence there is no evidence that increasing fluid intake effectively treats chronic
idiopathic constipation (CIC) unless dehydration is present [36].
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Figure 1. Chain of connections.

MICROBIOME

Diet and exercise influence the composition and function of the gut microbiome by altering
substrate availability and causing physiological changes in the gastrointestinal environment
[11,37]. Cardiorespiratory exercise leads to immediate alterations in gut microbiota
composition, while resistance exercise shows no impact [38]. There are several alterations
happening to the mucosal microbiota happening when delayed small intestine transit occurs.
Some research suggests that an abnormal gut microbiota composition, known as dysbiosis, may
play a role in the development of chronic idiopathic constipation. It is still uncertain whether
the physiological changes in the gastrointestinal tract triggered by acute exercise stress result
in immediate alterations in the overall abundance and diversity of the intestinal microbiome.



Alterations in the colonic microbiota can enhance bile acid metabolism, increase methane
production, and impact epithelial function, all of which can influence colonic motility and fluid
secretion, leading to constipation. While the composition of the overall colonic mucosal
microbiota has been strongly linked to constipation status, the fecal microbiota is connected to
both colonic transit and methane production in the breath [39,40].

Patients with chronic idiopathic constipation have been found to have lower levels of
"beneficial” bacteria, such as bifidobacteria, and higher levels of "pathogenic" bacteria, such as
clostridia [9]. Fiber supplementation significantly reduced clostridia counts compared to a
placebo, showing a moderate effect size. However, it remains unclear whether these beneficial
changes in gut microbiota composition can lead to alterations in gastrointestinal transit that
might improve constipation symptoms. Recent studies have demonstrated that a high protein
intake in athletes’ without sufficient dietary fiber not only negates the positive effects of
exercise on gut microbiota but also significantly reduces the proportion of beneficial bacteria
[41].

On the other hand, evidence shows that nutrition, high levels of physical activity, and sleep
hygiene can greatly influence sleep quality. Positive correlation was found between
constipation and excessive daytime sleepiness [37].

Similarly, disrupted or insufficient sleep is linked to the onset of dysbiosis, potentially due to
the activation of the hypothalamic-pituitary-adrenal axis. In the same manner, gut experiencing
dysbiosis can generate free radicals and inflammatory cytokines, therefore leading to poorer
sleep quality. And the circle stays closed.

DIET

S. A. Bingham and J. H. Cummings from University of Cambridge and Medical Research
Council studied the impact of physical activity training program on large bowel function while
participants followed a consistent diet [14]. Despite all improvements consistent with what is
generally anticipated from increased physical exercise, there was no overall change in average
intestinal transit time. Neither mild activity nor more intense exercise had a consistent impact
on bowel movements. Exercise may indeed impact the colon compared to complete inactivity,
but the current study suggests that variations in physical activity within the typical range of
daily life have no significant effect. As a result, physical activity alone, without accompanying
dietary changes, does not seem to have significant physiological effects on colonic function
[10].

Nevertheless, a simple dietary change could lead to an average increase of 100 grams in fecal
weight and a reduction in transit time by 30 hours.

Training, meal composition, adequate fiber intake, proper hydration are inevitable when
athletes plan strenuous exercise.

GENDER

Research indicates that females are two to three times more likely to experience chronic
idiopathic constipation compared to males. An obstetric and gynecological history is also
crucial when evaluating constipation symptoms in women as (PID) pelvic floor dysfunction is
associated with constipation beforehand [36]. Some studies have reported that PID may become
the reason why women avoid physical activity.



Elevated estrogen levels during the luteal phase of the menstrual cycle are linked to prolonged
intestinal transit time, and conditions associated with higher estrogen plasma levels have been
found to correlate with reduced bowel movement frequency [10,42]. Therefore, women who
engaged in daily physical activity had a lower prevalence of constipation - 17% compared to
22% of non-exercisers [43]. Also, women were more likely than men to experience
gastrointestinal symptoms related to exercise [12]. The decreasing estrogen plasma levels after
menopause might explain the inverse relationship between age and low bowel movement
frequency in women. On the other hand, women taking part in different studies were asked to
evaluate their consumption of dietary fiber intake, and the more physical activity they reported
to have, the better diet they tried to maintain. Another conclusion that popped up during
evaluation of differences was that the older the subject, the bigger probability of using laxatives,
as a prophylactic tool of having less firm stool.

CHILDREN

Most studies do not report differences in prevalence between boys and girls as in adults or find
any correlations with socio-economic factors.

Functional constipation is the most common type of constipation in children, accounting for
95% of cases, with the highest rate of such disorder happening at the time of toilet training[44].
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Figure 2. Functional constipation - vicious circle.

Psychological factors, including emotional stress, are likely to influence colonic and rectal
functions through the brain-gut axis, potentially leading to constipation. Children who are
deeply engaged in play, occupied with other activities, or in a hurry may not take the time to
use the bathroom. If the urge to defecate is repeatedly disregarded, the brain may become less
sensitive to future defecation signals.



Research suggests a low fiber diet and reduced physical activity as cofactors. Medications have
been demonstrated to be more effective than behavioural changes alone in treating constipation
[45].

Regular physical activity can be recommended, although its role in treating constipation is
unclear. To this day, no randomized studies have assessed the impact of increased physical
activity on childhood constipation [46].

CONCLUSION

Physical activity generally acts as a broad term covering various forms of exercise, each of
which may have distinct effects on the body. As an example, increased energy expenditure
raises the need for energy intake, which can impact the overall dietary fiber consumption.
Therefore, combining a high-fiber diet with a moderate level of physical activity, good quality
of sleep is likely to result in the lowest risk of constipation. It is important to highlight that no
perfect study has been conducted yet, because constipation is an underestimated problem often
not treated due to lack of knowledge of how significant it is. Only a small percentage of
individuals experiencing constipation seek medical advice. Pediatric patients are proof that
functional constipation sometimes is resistant to physical activity, and more precise steps are
needed for treatment.

There is a shortage of direct evidence to reach firm conclusions. It is crucial to educate and treat
patients in a manner that encourages comprehensive lifestyle changes. Although the preventive
effects of physical activity are still uncertain, it is evident that physical activity is not harmful
to patients, even considering the responses triggered by acute exercise.

Current guidelines are aiming to determine the optimal levels and types of a healthy diet and
suitable physical activity, as well as how to integrate these different lifestyle modifications to
achieve the most effective outcomes in preventing constipation.
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