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Background: Obesity is very common worldwide and is related to critical morbidity and 

mortality. It has a large number of impacts on the human body. Constipation has a prevalence 

from 4% to 29% in various parts of the world and is considered to be a major health problem, 

with an estimated incidence of 5% in males and 15% in females. There is a strong association 

between obesity and constipation. This study aimed to investigate the effect of physical activity 

and a low-calorie diet on constipation in middle-aged obese women.

Methods: This study included 125 obese women (age 20–40 years) who had chronic consti-

pation. Participants were randomly assigned to two groups. Group A included 62 women who 

received a suggested protocol of physical activity, a low-calorie diet, and the routine standard care 

for constipation, whereas Group B included 63 women who received only the standard medical 

care for constipation and a low-calorie diet. Both groups followed the program for 12 weeks. 

Changes in the Patient Assessment of Constipation Symptoms (PAC-SYM) and Patient Assess-

ment Quality of Life (PAC-QOL) scores, and in the body mass index (BMI) were recorded in 

study subjects, both at baseline and at the end of the study program.

Results: There were no statistically significant differences in the baseline characteristics of 

patients in the two groups. After 12 weeks of intervention, both groups showed significant intra-

group differences (p < 0.05) in all of the measured variables, except the BMI which showed a 

nonsignificant difference (p > 0.05) in Group B. Between-groups comparison showed significant 

differences (p < 0.05) in all of the measured parameters in favor of Group A.

Conclusion: Physical activity and weight reduction improve PAC-SYM and PAC-QOL scores 

in middle-aged, premenopausal women with constipation in the short term (up to 12 weeks).

Keywords: constipation, physical activity, obesity, low-calorie diet, patient assessment quality 

of life

Introduction
Constipation is a worldwide condition affecting individuals of all ages, with prevalence 

ranging from 4% to 29% in various parts of the world.1–4 Gender-wise comparisons 

reveal that women, particularly premenopausal women, experience constipation more 

often than men,5,6 with an estimated 5% of the male and 15% of the female population 

being affected.2 This indicates that women are 2 to 3 times more likely to suffer from 

constipation than men.7 The physiologic reason behind this female predominance is 

unclear; however, some studies have concentrated on female sex hormones as a potential 

reason for this gender difference.3,6 Several women experience changes in bowel habits 

(ie, looser consistency) with the onset of menses2 when progesterone and estradiol levels 

significantly decline, thus, bringing about the feminine cycle.8 In contrast, prolongation 
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of orocecal transit time is observed during the luteal stage.9 

In addition, constipation is common during the second and 

third trimesters of pregnancy, when progesterone and estra-

diol levels are considerably elevated.10 However, pregnancy 

also brings many changes, including the gravid uterus that 

compresses the intestines; therefore, pregnancy-induced con-

stipation cannot be attributed to the effects of progesterone 

alone. In fact, there is controversy regarding the impact of 

sex steroids on colonic transit, as a previous study reported 

no significant differences in colonic transit between any of 

the phases of the menstrual cycle. Although colonic transit 

in women was slower than in men, this was not statistically 

significant.11 Moreover, estradiol and a combination of sex 

steroids do not have a beneficial impact on colonic transit 

in postmenopausal women.12 Further, the damage to pelvic 

floor muscles during childbirth or gynecological surgeries is 

another risk factor in women.3 Constipation can be managed 

by lifestyle modifications, through increasing the consumption 

of dietary fibers and fluids, and increasing physical activity. 

Pharmacological treatment is another way to manage constipa-

tion – through stool softeners, bulk-forming agents, osmotic 

agents, and chloride channel activators. Some chronic cases 

can be treated by probiotics and surgery.7 Several studies have 

also shown the positive effect of moderate-intensity exercise 

on stool consistency and frequency.4,13,14

The exercise dose effect is a very important factor that 

should be considered, as mild to moderate physical activity 

showed positive effects on the health of the gastrointestinal 

tract (GIT), evidenced as a decrease in liver enzymes in obese 

patients with hepatitis C infection,15 and reduced incidence of 

liver disease,16 cholelithiasis,17 colon cancer,16 and constipation18 

in addition to decreased C-reactive protein (CRP), an inflam-

matory marker, in obese women.19 In contrast, acute vigorous 

exercise could provoke nausea, vomiting, diarrhea, gastroin-

testinal (GI) bleeding, and heartburn.20 In addition, compared 

to physically inactive individuals, physically active individuals 

have demonstrated a lower prevalence of constipation.21

Methods
This study, conducted from December 2015 to November 

2016, was approved by the Research Ethical Committee of 

the Faculty of Physical Therapy, Cairo University (No P.T. 

REC/ 012/001542), and was a registered randomized con-

trolled clinical trial at Clinicaltrial.gov with identifier number 

(NCT02745652). In total, 125 women (age 20–40 years) were 

recruited into this study. Participants were considered eligible 

if they met the inclusion criteria of being diagnosed with 

functional constipation, as defined by the Rome Foundation. 

Patients whose BMI exceeded 30 kg/m2 were included. 

In addition, subjects fulfilled the ROM criteria of constipa-

tion, as follows: 1) Suffered from any two or more of the 

following symptoms in the past 12 weeks (not necessarily 

consecutive), with symptom-onset at least 6 months prior to 

diagnosis: a) straining during at least 25% of defecations, b) 

lumpy or hard stools in at least 25% of defecations, c) sensa-

tion of incomplete evacuation for at least 25% of defecations, 

d) sensation of anorectal obstruction/blockage for at least 

25% of defecations, e) requirement of manual maneuvers to 

facilitate at least 25% of defecations (eg, digital evacuation, 

support of the pelvic floor muscles), and f) fewer than three 

defecations per week; 2) loose stools rarely occurred without 

the use of laxatives; 3) insufficient criteria for irritable bowel 

syndrome; and 4) women were sedentary (<1 hour/week of 

physical activity), with no evidence of participation in diet 

control/weight reduction programs within the last 6 months.

Patients with metabolic, endocrine, and neurologic 

constipation; current or past smokers; those with any ortho-

pedic limitation; and those with congenital megacolon, 

pseudo-obstruction, and anorectal disorders were excluded 

from the study. Patients suffering from constipation due to 

drugs, disabled patients, and those who had undergone any 

abdominal surgery during the intervention or those who 

failed to complete the study protocol were also excluded. 

All participants provided written informed consent for study 

participation before enrolling in the study.

Study design and intervention
Participants were randomly divided into two groups. Group A 

included 62 women who were following a suggested protocol 

of physical activity and a low-calorie diet in addition to the 

routine standard care for constipation. The low-calorie diet 

allowed 1,000–1,200 kcal/day, divided as follows: 50%–60% 

carbohydrates, 20% protein, <30% total fat, and 18 g of 

fiber/1,000 kcal. The diet plans were revised every 2 weeks, 

and the diet was modified while ensuring that it was within 

the allowed caloric value, in addition to the routine standard 

care for constipation. Group B included 63 patients who 

received only the standard medical care for constipation and 

a low-calorie diet as in Group A. Patients in both groups fol-

lowed their program for 12 weeks.

exercise intervention for group a
Each woman in Group A participated in the exercise training 

program for 12 weeks, 3 times per week, with each exercise 

session lasting 60 minutes. Participants were instructed not 

to eat for 3 hours before the exercise session.
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The exercise training program was in the form of walking 

on a treadmill without tightly grasping the rails, because this 

action seemed to reduce the workload during any stage of the 

exercise. To overcome this issue, the participants were asked 

to remove their hands from the rails, close their fists, and 

place only one finger on the rails to maintain balance once 

they were accustomed to walking on the treadmill.

The exercise session was started by a 10-minute warm-

up, which involved walking without any resistance or 

inclination on the walkway of the treadmill, followed by 

40 minutes of walking with 15 degrees of inclination and 

a speed adjusted to reach 20%–40% of the target heart 

rate (THR) in the first 6 weeks of the study; the speed was 

increased to reach 40%–60% THR in the next 6 weeks of 

the study. The session ended with 10 minutes of recovery 

period, in which the intensity of the exercise was reduced 

to the level of the warm-up.

The assessment procedures performed before and after 

12 weeks of intervention consisted of the following:

•	  The Patient Assessment of Constipation – Symptom 

(PAC-SYM) is a reliable and valid22,23 tool to measure the 

patient’s perspective of constipation symptoms in terms 

of the frequency and severity. It is a 12-item self-reported 

measure, which is divided into three manifestation sub-

scales (ie, abdominal, rectal, and stool). Items are scored 

on a 4-point Likert scale, with a score of 4 demonstrating 

the worst symptom severity.24,25

•	   The Patient Assessment of Constipation Quality of Life 

(PAC-QOL) is a comprehensive measure of the consti-

pation burden on the patient’s quality of life (QOL) in 

terms of functions, activities, and well-being. It is con-

sidered a valid and reproducible tool with high internal 

consistency.26

•	  The Short Form-36 (SF-36) is well validated, reliable, not 

time- or effort-intensive, and has been presented in several 

international studies.27–29 It is a 36-item questionnaire that 

measures the QOL across eight scales (domains), which 

are based on both physical and emotional aspects. The 

eight domains of the SF-36 are concerned with the fol-

lowing: physical functioning, role limitations owing to 

physical health or emotional problems, energy/fatigue, 

emotional wellbeing, social functioning, pain, and general 

health. In addition, a single item is included to identify 

any perceived change in health, making the SF-36 a useful 

indicator for change in QOL over time and treatment. The 

scores of the SF-36TM physical component summary and 

SF-36TM mental component summary are calculated by 

simply calculating the mean score of all of the physically 

and emotionally relevant items.29–31

Descriptive statistics were calculated as the mean and 

standard deviation. Inferential statistics evaluated the changes 

in constipation symptoms, QOL questionnaires, and BMI 

using the unpaired t-test between the two groups, while 

the paired t-test was used to measure the changes within a 

group. Pearson correlation coefficient was used to measure 

the strength and direction of the relationship between BMI 

and PAC-SYM scores, and between BMI and QOL. All data 

were analyzed using SPSS version 18.0 (SPSS, Chicago, IL, 

USA), with statistical significance set at p ≤ 0.05.

Results
In total, 125 women with functional constipation were 

included in this study. Participants were assigned to study 

group (Group A) and control group (Group B). Women in 

Group A were advised physical activity and a low-calorie 

diet in addition to receiving the standard medical care for 

constipation, whereas those in Group B received only the 

standard medical care for constipation and a low-calorie 

diet. At the beginning of the study, before intervention, 

there were no statistically significant differences between 

patients in both groups in terms of age, height, weight, BMI, 

PAC-SYM scores, and PAC-QOL questionnaire scores, 

with p > 0.05. Demographic and clinical characteristics of 

patients in both groups are described in Table 1. These data 

reveal that the patients in both groups had similar clinical 

characteristics.

The main findings of this study showed that all measure-

ments were significantly improved at the end of the study 

period among patients in both groups, except for BMI, which 

decreased only among patients in Group A. As reported in 

Tables 2 and 3, the percentage of change of BMI in Group A 

was 11.3%, whereas it was 5.6% in Group B. This decrease in 

BMI among patients in Group A after 12 weeks of interven-

tion is shown in Table 4.

Statistically significant improvement in PAC-SYM scores, 

including the overall, stool, abdominal, and rectal scores, was 

observed among patients in both groups. Changes in scores 

among patients in Group A were 33.8%, 29.5%, 37.6%, 

and 54.6%, respectively, whereas changes in scores among 

patients in Group B were 21.8%, 16.73%, 23.6%, and 28.0%, 

respectively. When patients in both groups were compared, 

those in Group A showed greater improvement in PAC-SYM 

scores, as presented in Tables 2 and 3, and the improvement 

in scores after the 12-week intervention is reported in Table 4.
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Table 1 Demographic and clinical characteristics of patients in both groups (a&B)

p-valueGroup B (n = 63)
Mean ± SD

Group A (n = 62)
Mean ± SD

Items

0.0934.75 ± 4.4333.25 ± 5.23age (years)
0.07171 ± 3.4172 ± 2.7height (cm)
0.1682.8 ± 6.381.4 ± 4.5Weight (kg)
0.1228.3 ± 3.227.5 ± 2.5BMi (kg/m2)
0.652.02 ± 0.511.98 ± 0.46Overall Pac-SYM symptoms score
0.570.41 ± 2.392.34 ± 0.55Pac-SYM stool symptoms score
0.370.23 ± 1.990.37 ± 1.94Pac-SYM abdominal symptoms score
0.700.24 ± 1.211.19 ± 0.33Pac-SYM rectal symptoms score
0.622.15 ± 0.192.12 ± 0.44Overall Pac-QOl score
0.711.21 ± 0.351.19 ± 0.23Pac-QOl psychosocial discomfort score
0.722.48 ± 0.472.44 ± 0.76Pac-QOl physical discomfort score
0.4346.7 ± 1.5446.5 ± 1.29SF-36TM PcS score
0.1145.8 ± 1.4345.4 ± 1.32SF-36TM McS score

Abbreviations: SD, standard deviation; P, probability; Pac-SYM, Patient assessment of constipation – Symptoms questionnaire; Pac-QOl, Patient assessment of 
constipation – Quality Of life questionnaire; SF- 36TM, 36-item Short Form health Survey; PcS, Physical component Summary of the SF-36TM questionnaire; McS, Mental 
component Summary of the SF-36TM questionnaire.

Table 2 Statistical analysis of mean differences in group (a) pre- and post-intervention

% of changesp-valuePost-
Mean ± SD

Pre-
Mean ± SD

Items

11.30.02*24.4 ± 2.2927.5 ± 2.5BMi (kg/m2)
33.80.02*1.31 ± 0.241.98 ± 0.46Overall Pac-SYM score
29.50.02*1.65 ± 0.342.34 ± 0.55Pac-SYM stool score
37.60.01*0.17 ± 1.210.37 ± 1.94Pac-SYM abdominal score
54.60.005*0.54 ± 0.211.19 ± 0.33Pac-SYM rectal score
34.90.02*1.38 ± 0.532.12 ± 0.44Overall Pac-QOl score
43.60.01*0.67 ± 0.181.19 ± 0.23Pac-QOl psychosocial discomfort score
39.70.01*1.47 ± 0.822.44 ± 0.76Pac-QOl physical discomfort score
6.60.03*49.6 ± 3.1446.5 ± 1.29SF-36TM PcS score
8.40.02*49.2 ± 2.2145.4 ± 1.32SF-36TM McS score

Note: *means significant.
Abbreviations: SD, standard deviation; P, probability; Pac-SYM, Patient assessment of constipation – Symptoms questionnaire; Pac-QOl, Patient assessment of 
constipation – Quality Of life questionnaire; SF-36TM, 36-item Short Form health SurveyTM; PcS, Physical component Summary of the SF-36TM questionnaire; McS, Mental 
component Summary of the SF-36TM questionnaire.

Table 3 Statistical analysis of mean differences in group (B) pre- and post-intervention

% of changesp-valuePost-
Mean ± SD

Pre-
Mean ± SD

Items

5.60.0626.7 ± 3.2128.3 ± 3.2BMi (kg/m2)
21.80.03*1.58 ± 0.442.02 ± 0.51Overall Pac-SYM score
16.730.02*1.99 ± 0.210.41 ± 2.39Pac-SYM stool score
23.60.01*0.31 ± 1.520.23  ±1.99Pac-SYM abdominal score
28.00.02*0.87 ± 0.330.24 ± 1.21Pac-SYM rectal score
22.30.02*1.67 ± 0.362.15 ± 0.19Overall Pac-QOl score
27.30.01*0.88 ± 0.171.21 ± 0.35Pac-QOl psychosocial discomfort score
22.20.01*1.93 ± 0.762.48 ± 0.47Pac-QOl physical discomfort score
4.10.04*48.6 ± 2.3346.7 ± 1.54SF-36TM PcS score
2.80.02*47.1 ± 2.4145.8 ± 1.43SF-36TM McS score

Note: *means significant.
Abbreviations: SD, standard deviation; P, probability; Pac-SYM, Patient assessment of constipation – Symptoms questionnaire; Pac-QOl, Patient assessment of 
constipation – Quality Of life questionnaire; SF-36TM, 36-item Short Form health SurveyTM; PcS, Physical component Summary of the SF-36TMquestionnaire; McS, Mental 
component Summary of the SF-36TM questionnaire.
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Further, a statistically significant improvement was 

observed in the QOL of patients, including the overall qual-

ity, psychosocial discomfort, physical discomfort, and SF-36 

(physical and mental aspects) scores, in both groups. Changes 

among patients in Group A were 34.9%, 43.6%, 39.7%, 6.6%, 

and 8.4%, respectively, whereas changes among patients 

in Group B were 22.3%, 27.3%, 22.2%, 4.1%, and 2.8%, 

respectively. Intergroup comparison showed that patients 

in Group A presented greater improvement in the QOL, 

as shown in Tables 2 and 3, and the improvement after the 

12-week intervention is presented in Table 4.

Statistical analysis of the correlation coefficient revealed 

a strong positive correlation between BMI and constipation 

symptoms (0.81, 0.76, 0.82, and 0.85) in the overall, stool, 

abdominal, and rectal scores, respectively. A strong correla-

tion was also observed between BMI and QOL (0.77, 0.74, 

0.80, 0.78, and 0.75) in the overall, satisfaction, psychosocial 

discomfort, physical discomfort, and worries and concerns 

scores, respectively. This indicated that BMI scores have a 

direct correlation with PAC-SYM and QOL scores.

Discussion
This study aimed to investigate the effect of 12 weeks of 

physical activity on improvement of idiopathic constipation 

in obese premenopausal women. Significant improvement 

was observed in the condition of women in both study and 

control groups. Between-groups comparisons showed sig-

nificant improvement in the PAC-SYM and PAC-QOL, with 

significant reduction in the BMI in the favor of Group A.

The improvement in the PAC-SYM scores observed in 

the current study was in line with many studies14,32–35 that 

showed that physical activity exerts positive effects on 

constipation.

The exact mechanism by which exercise helps in man-

aging and preventing constipation is still unclear.36 Some of 

the underlying mechanisms suggested that exercise affects 

colonic motility and accelerates gut transit. This exercise 

effect has been attributed to vagus nerve stimulation and/

or decrease of blood flow to the GI tract; this increases the 

release of important GI hormones. Another explanation is 

the mechanical stimulation of the gut during physical activity 

such as bouncing, upright posture, gravity, and contraction 

of the abdominal muscles. This mechanical stimulation helps 

stools to move into the rectum, thus adding to the stimulation; 

the increase in energy expenditure during physical activity 

was found to influence energy intake and, therefore, the need 

for increasing dietary fiber intake.37–39

In middle-aged inactive subjects (84.4% of whom were 

women) with symptoms of chronic constipation, regular 

physical activity improved both the defecation pattern and 

the recto-sigmoid or total colonic transit time.32 Moreover, 

in adolescents, constipation was associated with insufficient 

physical activity and excessive sedentary behavior. In such 

patients, constipation could be prevented by increasing 

physical activity.14 In the current study, the regular physical 

activity of the participants was walking at 40%–60% THR. 

This was similar to a previous study which reported that 

walking for an hour every day at 60% of the maximum heart 

rate improves the condition of sedentary young individu-

als who suffer from chronic constipation.33 Further, in the 

present study, participants received additional dietary modi-

fications with 18 g of fiber/1,000 kcal; the diet was revised 

every 2 weeks. The dietary modification was supported by 

moderate physical activity. Increased fiber intake has been 

associated with substantial reduction in the prevalence of 

constipation in women.34 In addition, the lack of dietary 

Table 4 Statistical analysis of mean differences between both groups (a and B) at the end of the intervention

p-valueGroup B
Mean ± SD

Group A
Mean ± SD

Items

0.05*26.7 ± 3.2124.4 ± 2.29BMi (kg/m2)
0.02*1.58 ± 0.441.31 ± 0.24Overall Pac-SYM symptoms score
0.01*1.99 ± 0.211.65 ± 0.34Pac-SYM stool symptoms score
0.01*0.31 ± 1.520.17 ± 1.21Pac-SYM abdominal symptoms score
0.01*0.87 ± 0.330.54 ± 0.21Pac-SYM rectal symptoms score
0.02*1.67 ± 0.361.38 ± 0.53Overall Pac-QOl score
0.01*0.88 ± 0.170.67 ± 0.18Pac-QOl psychosocial discomfort score
0.01*1.93 ± 0.761.47 ± 0.82Pac-QOl physical discomfort score
0.03*48.6 ± 2.3349.6 ± 3.14SF-36TM PcS score 
0.01*47.1 ± 2.4149.2 ± 2.21SF-36TM McS score

Note: *means significant.
Abbreviations: SD, standard deviation; P, probability; Pac-SYM, Patient assessment of constipation – Symptoms questionnaire; Pac-QOl, Patient assessment of 
constipation – Quality Of life questionnaire; SF-36TM, 36-item Short Form health SurveyTM; PcS, Physical component Summary of the SF-36TM questionnaire; McS, Mental 
component Summary of the SF-36TM questionnaire.
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fibers known as non-starch polysaccharides plays an impor-

tant role in the etiology of constipation,40 and consumption 

of a medium amount of dietary fibers is associated with a 

lower prevalence of constipation.41 Dietary fibers increase 

fecal volume and bacterial mass, leading to softening of the 

stools and an increase in their size, which helps maintain 

regular stool patterns and defecation. Additionally, fiber 

intake increases colonic motility through the products of 

bacterial fermentation.37,42

In this study, the BMI of women in Group A sig-

nificantly reduced and showed significant correlation with 

both PAC-SYM scores and PAC-QOL scores (r = 0.81 and 

r = 0.77, respectively). This is in contrast with a previous 

study that showed no significant correlation between con-

stipation and BMI; however, the subjects in this previous 

study were younger than 25 years with BMI in the normal 

range.33 However, the current result is in agreement with the 

result reported in a previous study that found a correlation 

between constipation and BMI in middle-aged and elderly 

individuals.43 Therefore, obesity seems to be a risk factor 

for constipation. In addition, BMI is inversely correlated 

with constipation.34

Further, the current study showed significant improve-

ment in the PAC-QOL scores of the patients, indicating that 

improvement in constipation symptoms improves the QOL. 

This is in agreement with a previous study which reported that 

increasing the intake of dietary fiber and the level of physical 

activity considerably improved constipation symptoms and 

QOL of their patients.35 Another study reported that chronic 

constipation negatively affects the QOL of the affected indi-

vidual.2 This impact is more pronounced in women and at 

an advanced age; therefore, middle-aged women are more 

likely to be affected with constipation.

In this study, there were some limitations which are 

recommended to be addressed in future studies such as the 

ROM criteria, which is based on self-reported symptoms; 

therefore, there is a need to include an objective constipation 

assessment such as defecography. Furthermore, the current 

study proposed a physical activity program which needs 

more validation. Last, the participants’ fluid intake was not 

covered in this study.

Conclusion
Increased physical activity positively affects the BMI, consti-

pation complaints, and the QOL of premenopausal women. 

More effort and awareness are required to encourage an active 

lifestyle and dietary balance among different patients with 

constipation, especially women.
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