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Abstract. [Purpose] This study aimed to examine the effects of interventions on constipation and to provide 
basic data for physical therapy in internal medicine. [Subjects and Methods] The colon transit times of 30 subjects 
were measured and after the interventions. Fifteen subjects were assigned to a Maitland orthopedic manual therapy 
group, and 15 subjects were assigned to a dietary fiber group. [Results] The analysis of changes in colon transit time 
showed statistically significant differences in left colon transit time, rectosigmoid colon transit time, and total colon 
transit time for the Maitland orthopedic manual therapy group and statistically significant differences in rectosig-
moid colon transit time and total colon transit time for the dietary fiber group. An analysis of group differences in 
the effects of Maitland orthopedic manual therapy and dietary fiber showed that the Maitland orthopedic manual 
therapy group achieved statistically significantly larger declines in rectosigmoid colon transit time and total colon 
transit time compared with the dietary fiber group. [Conclusion] This study confirmed that Maitland orthopedic 
manual therapy can be an effective treatment method for internal conditions such as functional constipation by al-
most normalizing the colon transit time, not only by improving the symptoms of constipation but also by facilitating 
intestinal movements.
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INTRODUCTION

Constipation is an intestinal symptom commonly exhibited in both adults and children and whose incidence ranges from 
2% to 28%. It is accompanied by a variety of symptoms and pathophysiology and results from various causes1, 2). While 
constipation is mostly based on structural or biochemical abnormalities such as metabolic and endocrine disorders, neural 
tissue disorders, the weakening of muscle functions, and intestinal atresia, there also exists functional constipation, the clear 
cause of which is not identifiable3). As constipation is not a disease but a symptom or finding, it has various causes; therefore, 
its definition is still highly controversial4). The impact of constipation on daily activities is more serious than expected. It goes 
beyond mere discomfort in daily activities and can cause psychological pain or serious results due to wrong self-diagnoses, 
drug abuse, and side effects5).

A widely used primary test for chronic constipation in patients who do not have organic diseases is a colon transit time-
measuring method using radiopaque markers6). It was developed by Metcalf et al. in 1987 and is the standard commonly 
used method adopted by the International Symposium on Gastrointestinal Motility and the Society of Academic & Research 
Surgery in the UK. This is because it enables a relatively simple diagnosis and is clinically useful7). It also has the advantage 
of conveniently measuring the transit time of either the entire area or of each area of the colon6). Existing studies related to the 
treatment of constipation have examined the effects on constipation of a daily intake of porridge full of fruits and fibers (por-
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ridge made by boiling oatmeal in milk)8), a white brand diet9), the control of patients’ constipation using physical therapy10), a 
physiotherapy intervention11), low-frequency currents12), or SSP therapy13). While correlations between constipation motility 
disorders and various symptoms of constipation have been partially known, they have not been clearly verified. In addition, 
few studies have applied physical therapy to constipation using the colon transit time, which can directly measure intestinal 
motility disorders.

In this regard, to learn about the effects of interventions on constipation, this study applied Maitland orthopedic manual 
therapy or dietary fiber to subjects and then performed a colon transit time test to identify overall intestinal motility.

SUBJECTS AND METHODS

The subjects of this study were selected from among patients who visited C Hospital in Pohang between March and De-
cember 2015. They also had to have a score of 10 points or more on the Rome III Diagnostic Criteria14) and the Constipation 
Assessment Scale by McMillan and Williams15). Forty patients volunteered to participate in the experiment, and 30 subjects 
were selected by excluding the following patients: patients who had a malignant tumor, peptic ulcer, or inflammatory intes-
tinal disease or underwent an intestinal operation, patients who were hypersensitive to drugs, patients with severe obesity 
whose body mass index (BMI) was 30 kg/m2 or above, and women who were pregnant or breastfeeding. The subjects were 
randomly divided into the Maitland orthopedic manual therapy group (MOMTG) and the dietary fiber group (DFG) (n=15 
for each group). The contents and purpose of the experiment were fully explained to the subjects before the experiment, and 
the subjects provided written informed consent. The Ethics Committee of Namseoul University, South Korea, approved the 
study. The IRB approval number is Research-1041479-201503-HR-021. The characteristics of the subjects are shown in 
Table 1.

The subjects were instructed to discontinue any medication that might influence our clinical tests at least seven days before 
the initial test. All subjects fasted after 10:00 p.m. the day before the test. For the pre-intervention test, the subjects took a 
capsule containing 24 radiopaque markers at a regular hour every day for three consecutive days, and on the fourth day, a 
simple abdominal radiograph was taken during the same hour as when the subjects had taken the capsule.

The MOMTG was treated for 20 minutes a day, three days a week, for eight weeks, and the DFG was treated three times a 
day, three days a week, for eight weeks. Testing was performed again eight weeks after these interventions in the same man-
ner as the pre-intervention test, and then the changes between before and after the Interventions were compared. Maitland 
orthopedic manual therapy was performed by a physical therapist who had completed a course covering Maitland orthopedic 
manual therapy level 2a. The patients were instructed to lie prone and then take the most comfortable position for them. Facet 
joint mobilization, which is used in Maitland orthopedic manual therapy, was performed on spinal segments T9 to L2, which 
correspond to the gastrointestinal tract.

For the DFG, a previous study had recommended a daily intake of 20 to 25 g of dietary fiber to ease the symptom of 
constipation5). In this study, the amount of dietary fiber while members of the DFG were having meals was not limited, and a 
product containing 16.5 g dietary fiber (Psyllium Fiber, Pharmagen, Pharmatech USA LLC, Chicago, IL, USA) was used for 
the experiment. The subjects were instructed to take the dietary fiber with a sufficient amount of water after having a meal. 
The amount of intake 15 g or more per day was set based on various reference data and on the recommended daily intake of 
dietary fiber for finished products containing dietary products (5.0 g or more of dietary fiber per time) as stipulated by the 
Ministry of Food and Drug Safety8, 9).

PASW Statistics 18.0 was employed for data analysis. The Mann-Whitney U test was performed to examine group dif-
ferences in colon transit time, and the Wilcoxon Signed-rank test was performed to verify changes before and after the 
interventions within each group. The statistical significance level was set at p<0.05.

RESULTS

Analysis of changes in colon transit time after applying Maitland orthopedic manual therapy revealedstatistically signifi-
cant differences in left colon transit time, rectosigmoid colon transit time, and total colon transit time (p<0.05) (Table 2). 

Table 1.  General characteristics of the subjects

M-OMTG DFG
Gender (female) 15 15
Age (years) 21.6 ± 2.7 21.1 ± 0.71
Weight (kg) 55.2 ± 4.4 55.2 ± 6.1
Height (cm) 1.6 ± 0.0 1.6 ± 0.0
BMI (kg/m2) 21.0 ± 1.6 20.8 ± 1.9
MOMTG: Maitland orthopedic manual therapy group; DFG: dietary fiber group
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While the right colon transit time also decreased, this result was not statistically significant (p<0.05) (Table 2).
Analysis of changes in colon transit time after applying dietary fiber revealed statistically significant differences in rec-

tosigmoid colon transit time and total colon transit time (p<0.05) (Table 2). While the right colon transit time and left colon 
transit time also decreased, the results were was not statistically significant (p<0.05) (Table 2).

In terms of differences between the MOMTG and DFG, the MOMTG exhibited statistically significantly larger declines 
in rectosigmoid colon transit time and total colon transit time when compared with the DFG (p<0 0.05) (Table 2). However, 
the right colon transit time and the left colon transit time did not show statistically significant group differences (p<0.05) 
(Table 2).

DISCUSSION

The incidence of constipation is increasing not only in Western countries but also in Korea due to causes such as changing 
eating habits. The impact of constipation on daily activities is more serious than expected. It goes beyond causing discomfort 
in daily activities and leads some individuals to suffer from psychological pain. Given the existence of functional constipa-
tion the clear cause of which is not identifiable, it is highly important to identify the pathophysiology of constipation, and 
apply appropriate treatment to improve the quality of life in patients16).

Most constipation patients continue to be administered stimulant laxatives because they cannot relieve their symptom 
through dietary control. Taking stimulant laxatives for a long period of time causes abdominal distension, chronic diarrhea, 
excessive amounts of gas in the bowels, nausea, and vomiting. Moreover, patients can become dehydrated if they do not 
drink enough water while taking laxatives, thereby worsening their constipation. This results in the use of a larger dose of 
laxatives to obtain the effect of bowel movement. In fact, overuse of stimulant laxatives may exacerbate the symptoms of 
constipation by causing damage to the neural networks in the colon17). Jost and Eckardt noted that because of the side effects 
of drugs, nondrug care should be considered a priority in relieving constipation18). The present, this study suggests Maitland 
orthopedic manual therapy as an intervention for functional constipation. We treated patients who visited a hospital due to 
symptoms of functional constipation with Maitland orthopedic manual therapy and dietary fiber, and then we performed the 
colon transit time test to identify intestinal motility.

The colon transit time test can measure the transit time both for the entire area and for each section of the colon6). It is a 
measuring method that can establish the physiological foundation of chronic constipation and identify the types of constipa-
tion according to the sections of the colon19).

Normal bowel movements occur when absorption, retrostalsis, haustral contraction, collective movement, and evacu-
ation, which occur in the colon and rectum, are normally realized20). However, if these organs are restrained abnormally, 
constipation occurs21). Both sympathetic and parasympathetic nerves are distributed throughout the colon and rectum, and 
these nerves work antagonistically against each other. In other words, these organs are under dual control such that if the 
sympathetic nerves become stimulated, the parasympathetic nerves are suppressed22). In the colon transit time test performed 
to analyze intestinal motility, the MOMTG showed statistically significant declines in left colon transit time, rectosigmoid 
colon transit time, and total colon transit time after the intervention (p<0.05).

Koo et al. reported that after Kaltenborn-Evjenth orthopedic manual therapy was performed on the spinal segments T9 
to L2 spinal segments of functional constipation patients, statistically significant declines in left colon transit time and in 
total colon transit time were observed23). Quist and Duray administered laxatives and dietary fiber to an eight-year-old 
boy with chronic constipation but did not observe statistically significant declines. However, the results of performing a 
remedial treatment two times over a four-week period showed improvements in constipation, and the boy maintained normal 
colon functions even 13 years after treatment24). Rebecca et al. treated chronic constipation patients with orthopedic manual 
therapy six times over a four-week period and reported statistically significant declines in colon transit time25). The results of 
the MOMTG in the present study are in agreemen with those of other previous studies. Therefore, the present study may have 
proven that Maitland orthopedic manual therapy results in a cutaneovisceral reflex from a clinical point of view and that it 
is likely to suppress the hypersensitivity of sympathetic nerves, effectively improve intestinal motility, and normalize bowel 

Table 2.  Change of colon transit time according to intervention method

MOMTG DFG
Before After Before After

Right colon transit time (hr) 14.6 ± 2.3 11.1 ± 2.8 14.3 ± 2.2 10.4 ± 3.0
Left colon transit time (hr) 22.6 ± 3.0 9.2 ± 2.6† 18.8 ± 3.4 14.0 ± 2.4
Rectosigmoid colon transit time (hr)‡ 29.7 ± 3.0 9.3 ± 2.0† 27.0 ± 3.4 16.6 ± 1.8†

Total colon transit time (hr)‡ 66.88 ± 2.8 29.60 ± 4.1† 59.9 ± 3.2 41.3 ± 4.2†

Values are mean  ± SE values. †Significant difference between before and after the intervention within the group (p<0.05).
‡Significant difference the two groups (p<0.05). MOMTG: Maitland orthopedic manual therapy group; DFG: dietary group
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movements. In this regard, it was reported that orthopedic manual therapy can restore the body to a healthy condition by 
facilitating the activities of the automatic nervous system in internal organs and by keeping a balance between the voluntary 
and involuntary muscles26).

While the DFG showed statistically significant declines in rectosigmoid colon transit time and total colon transit time after 
the intervention (p<0.05), it did not show statistically significant changes in left colon transit time or right colon transit time.

Kim et al. researched the effects on constipation of four weeks of intake of the dietary fiber found in black mushrooms. 
They observed statistically significant improvements in the form of excrement and statistically significant declines in colon 
transit time27). Cummings et al. reported that the colon transit time decreased from 2.4 days to 1.6 days after intake of dietary 
fiber and noted that intake of dietary fiber increased intestinal motility in constipation patients28). Müller-Lissner performed 
a meta-analysis on 20 studies and reported that bran, a dietary fiber, reduced the oral-colon transit time in constipation 
patients29).

These results correspond to those of previous studies. Therefore, the amount of intake of dietary fiber is likely associated 
with colon transit time. The mechanism by which dietary fiber affects colon transit time is as follows. Dietary fiber includes 
vegetable components that are not digested through enzymes secreted by the gastrointestinal tract in the human body30). It 
increases water content, stimulates the proliferation of bacteria within the intestinal canal, and increases the formation of 
gas within the colon, thereby enlarging the volume of the colon31, 32). This leads to the fermentation of bacteria within the 
colon, thereby producing acids, and it reduces the acidity within the colon along with osmotic effects, thereby facilitating 
peristalsis33). Therefore, dietary fiber may be suitable for the prevention and treatment of constipation and can be used as a 
primary intervention.

In terms of group differences in the results of the colon transit time test according to the interventions, the MOMTG 
showed statistically significantly larger declines in rectosigmoid colon transit time and total colon transit time than the DFG. 
This result may suggest that Maitland orthopedic manual therapy could become a more effective intervention than dietary 
fiber in improving intestinal motility, in normalizing the discharge of excrement in bowel movements, and in improving colon 
transit time.

This study confirmed that Maitland orthopedic manual therapy can be an effective treatment method for an internal 
condition such as functional constipation, as it not only improves the symptom of constipation but also normalizes the colon 
transit time by facilitating intestinal movements. At present, only a limited number of studies are based on physiotherapeutic 
approaches to internal diseases. Therefore, future studies should further segment the spinal segments that affect the intesti-
nal canal and use various physiotherapeutic interventions. In addition, they should observe whether the effects on clinical 
symptoms, such as colon transit time, can be continuously maintained after a physiotherapeutic intervention. If follow-up 
studies can apply not only the colon transit time test but also various physiological tests on movements in the colon, anus, and 
rectum that can help identify functional constipation and if these studies can thereby perform comprehensive comparisons 
of the results of the tests, this new approach could be established as a clinically practical physical therapy method in internal 
medicine.

REFERENCES

1) Pare P, Ferrazzi S, Thompson WG, et al.: An epidemiological survey of constipation in canada: definitions, rates, demographics, and predictors of health care 
seeking. Am J Gastroenterol, 2001, 96: 3130–3137. [Medline]  [CrossRef]

2) Peppas G, Alexiou VG, Mourtzoukou E, et al.: Epidemiology of constipation in Europe and Oceania: a systematic review. BMC Gastroenterol, 2008, 8: 5–11. 
[Medline]  [CrossRef]

3) Thompson WG, Longstreth GF, Drossman DA, et al.: Functional bowel disorders and functional abdominal pain. Gut, 1999, 45: II43–II47. [Medline]  [Cross-
Ref]

4) Arce DA, Ermocilla CA, Costa H: Evaluation of constipation. Am Fam Physician, 2002, 65: 2283–2290. [Medline]
5) Lembo A, Camilleri M: Chronic constipation. N Engl J Med, 2003, 349: 1360–1368. [Medline]  [CrossRef]
6) Metcalf AM, Phillips SF, Zinsmeister AR, et al.: Simplified assessment of segmental colonic transit. Gastroenterology, 1987, 92: 40–47. [Medline]  [CrossRef]
7) Keighley MR, Henry MM, Bartolo DC, et al.: Anorectal physiology measurement: report of a working party. Br J Surg, 1989, 76: 356–357. [Medline]  [Cross-

Ref]
8) Wisten A, Messner T: Fruit and fibre (Pajala porridge) in the prevention of constipation. Scand J Caring Sci, 2005, 19: 71–76. [Medline]  [CrossRef]
9) Howard LV, West D, Ossip-Klein DJ: Chronic constipation management for institutionalized older adults. Geriatr Nurs, 2000, 21: 78–82, quiz 82–83. [Med-

line]  [CrossRef]
10) Harrington KL, Haskvitz EM: Managing a patient’s constipation with physical therapy. Phys Ther, 2006, 86: 1511–1519. [Medline]  [CrossRef]
11) Morisawa T, Takahashi T, Nishi S: The effect of a physiotherapy intervention on intestinal motility. J Phys Ther Sci, 2015, 27: 165–168. [Medline]  [CrossRef]
12) Kim JS, Yi SJ: Effects of low-frequency current sacral dermatome stimulation on idiopathic slow transit constipation. J Phys Ther Sci, 2014, 26: 831–832. 

[Medline]  [CrossRef]
13) Wang JS, Lee SB, Park SY: The effect of SSP therapy on elderly nursing home residents’ chronic constipation. J Phys Ther Sci, 2015, 27: 3887–3889. [Medline]  

[CrossRef]
14) Drossman DA: The functional gastrointestinal disorders and the Rome III process. Gastroenterology, 2006, 130: 1377–1390. [Medline]  [CrossRef]
15) McMillan SC, Williams FA: Validity and reliability of constipation assessment scale. Cancer Nurs, 1989, 12: 183–188. [Medline]  [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/11721760?dopt=Abstract
http://dx.doi.org/10.1111/j.1572-0241.2001.05259.x
http://www.ncbi.nlm.nih.gov/pubmed/18269746?dopt=Abstract
http://dx.doi.org/10.1186/1471-230X-8-5
http://www.ncbi.nlm.nih.gov/pubmed/10457044?dopt=Abstract
http://dx.doi.org/10.1136/gut.45.2008.ii43
http://dx.doi.org/10.1136/gut.45.2008.ii43
http://www.ncbi.nlm.nih.gov/pubmed/12074527?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14523145?dopt=Abstract
http://dx.doi.org/10.1056/NEJMra020995
http://www.ncbi.nlm.nih.gov/pubmed/3023168?dopt=Abstract
http://dx.doi.org/10.1016/0016-5085(87)90837-7
http://www.ncbi.nlm.nih.gov/pubmed/2720345?dopt=Abstract
http://dx.doi.org/10.1002/bjs.1800760414
http://dx.doi.org/10.1002/bjs.1800760414
http://www.ncbi.nlm.nih.gov/pubmed/15737169?dopt=Abstract
http://dx.doi.org/10.1111/j.1471-6712.2004.00308.x
http://www.ncbi.nlm.nih.gov/pubmed/10769331?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10769331?dopt=Abstract
http://dx.doi.org/10.1067/mgn.2000.107132
http://www.ncbi.nlm.nih.gov/pubmed/17079751?dopt=Abstract
http://dx.doi.org/10.2522/ptj.20050347
http://www.ncbi.nlm.nih.gov/pubmed/25642064?dopt=Abstract
http://dx.doi.org/10.1589/jpts.27.165
http://www.ncbi.nlm.nih.gov/pubmed/25013277?dopt=Abstract
http://dx.doi.org/10.1589/jpts.26.831
http://www.ncbi.nlm.nih.gov/pubmed/26834374?dopt=Abstract
http://dx.doi.org/10.1589/jpts.27.3887
http://www.ncbi.nlm.nih.gov/pubmed/16678553?dopt=Abstract
http://dx.doi.org/10.1053/j.gastro.2006.03.008
http://www.ncbi.nlm.nih.gov/pubmed/2743302?dopt=Abstract
http://dx.doi.org/10.1097/00002820-198906000-00012


2861

16) Myung SJ, Lee TH, Huh KC, et al. Korean Society of Neurogastroenterology and Motility: [Diagnosis of constipation: a systematic review]. Korean J Gastro-
enterol, 2010, 55: 316–324. [Medline]  [CrossRef]

17) Gattuso JM, Kamm MA: Adverse effects of drugs used in the management of constipation and diarrhoea. Drug Saf, 1994, 10: 47–65. [Medline]  [CrossRef]
18) Jost WH, Eckardt VF: Constipation in idiopathic Parkinson’s disease. Scand J Gastroenterol, 2003, 38: 681–686. [Medline]  [CrossRef]
19) Prokesch RW, Breitenseher MJ, Kettenbach J, et al.: Assessment of chronic constipation: colon transit time versus defecography. Eur J Radiol, 1999, 32: 

197–203. [Medline]  [CrossRef]
20) Friedman LS: Harrison’ principle of internal medicine 13th ed.: Diarrhea and constipation. McGraw-Hill Book, 1997, pp 232–242.
21) Kim SJ: Analysis of the ICU Nursing Interventions Performed by Nurses in ICU. Graduate School of Chungang University a master’s course, 1997.
22) Lauralee S: Human Physiology: From Cells to Systems, 5th ed. Thomson Learning, 2005.
23) Koo JP, An HJ, Koo HS, et al.: The effects of interferential current and Kaltenborn-Evjenth orthopedic manual therapy on functional constipation. J Int Acad 

Phys Ther Res, 2010, 1: 45–51.
24) Quist DM, Duray SM: Resolution of symptoms of chronic constipation in an 8-year-old male after chiropractic treatment. J Manipulative Physiol Ther, 2007, 

30: 65–68. [Medline]  [CrossRef]
25) Rebecca B, Kylie F, Gray F: The effect of osteopathic treatment on chronic constipation—a pilot study. Int J Osteopath Med, 2010, 13: 17–23.  [CrossRef]
26) Coulter ID, Hurwitz EL, Adams AH, et al.: Patients using chiropractors in North America: who are they, and why are they in chiropractic care? Spine, 2002, 

27: 291–296, discussion 297–298. [Medline]  [CrossRef]
27) Kim TI, Park SJ, Choi CH, et al.: [Effect of ear mushroom (Auricularia) on functional constipation]. Korean J Gastroenterol, 2004, 44: 34–41. [Medline]
28) Kritchevsky D: Dietary fiber. Annu Rev Nutr, 1988, 8: 301–328. [Medline]  [CrossRef]
29) Müller-Lissner SA, Kamm MA, Scarpignato C, et al.: Myths and misconceptions about chronic constipation. Am J Gastroenterol, 2005, 100: 232–242. [Med-

line]  [CrossRef]
30) Chung SY: The Factor of the Constipation of the High School Girls and the Effect of Naturopathic Therapy on the Constipation Care and the Health Pronotion. 

Graduate School of Seoul Jangsin University a master’s course, 2009.
31) Chen HL, Haack VS, Janecky CW, et al.: Mechanisms by which wheat bran and oat bran increase stool weight in humans. Am J Clin Nutr, 1998, 68: 711–719. 

[Medline]
32) Chung MG, Song CW, Moon JS, et al.: Effect of psyllium husk on slow transit constipation. Korean J Gastroenterol, 1996, 28: 513–519.
33) Lee HJ, Kim YA, Lee HS: The estimated dietary fiber intake of Korean by age and sex. J Korean Soc Food Sci Nutr, 2006, 35: 1207–1214.  [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/20697191?dopt=Abstract
http://dx.doi.org/10.4166/kjg.2010.55.5.316
http://www.ncbi.nlm.nih.gov/pubmed/8136086?dopt=Abstract
http://dx.doi.org/10.2165/00002018-199410010-00004
http://www.ncbi.nlm.nih.gov/pubmed/12889551?dopt=Abstract
http://dx.doi.org/10.1080/00365520310003200
http://www.ncbi.nlm.nih.gov/pubmed/10632558?dopt=Abstract
http://dx.doi.org/10.1016/S0720-048X(99)00037-6
http://www.ncbi.nlm.nih.gov/pubmed/17224358?dopt=Abstract
http://dx.doi.org/10.1016/j.jmpt.2006.11.005
http://dx.doi.org/10.1016/j.ijosm.2009.10.002
http://www.ncbi.nlm.nih.gov/pubmed/11805694?dopt=Abstract
http://dx.doi.org/10.1097/00007632-200202010-00018
http://www.ncbi.nlm.nih.gov/pubmed/15266131?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2849468?dopt=Abstract
http://dx.doi.org/10.1146/annurev.nu.08.070188.001505
http://www.ncbi.nlm.nih.gov/pubmed/15654804?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15654804?dopt=Abstract
http://dx.doi.org/10.1111/j.1572-0241.2005.40885.x
http://www.ncbi.nlm.nih.gov/pubmed/9734752?dopt=Abstract
http://dx.doi.org/10.3746/jkfn.2006.35.9.1207

