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ABSTRACT 

Development and Effectiveness of Bowel Function 

Improvement Program for Postoperative Male Rectal Cancer 

Patients  

 

Young Man Kim 

Department of Nursing 

The Graduate School 

Yonsei University 

 

Background: Low anterior resection (LAR) has become a standard surgery for 

rectal cancer patients, to improve their health-related quality of life (HRQOL). 

However, rectal cancer patients with LAR experience bowel dysfunction.  

Objectives: The purposes of this study were to develop a bowel function 

improvement program for male rectal cancer patients who have undergone LAR 

and to examine the effectiveness of the program.  

Design and Setting: This study was a prospective, unblinded, randomized 
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controlled trial. This trial was conducted at a tertiary hospital, the second-largest 

hospital in Seoul, South Korea. 

Participants: Participants of this study were adult male patients who were diagnosed 

with rectal cancer and had undergone LAR or ileostomy repair after LAR. The 

enrolled 34 patients were assigned to either the experimental or the control group 

in a 1:1 ratio. 

Methods: The bowel function improvement program for patients with rectal cancer 

surgery was developed based on Bandura’s self-efficacy theory and the modified 

Medical Research Council framework for developing a complex intervention. The 

bowel function improvement program was provided only for the experimental 

group. Self-efficacy, bowel function, HRQOL, and healthcare resources utilization 

were measured before discharge and at 1 and 3 months after discharge. Collected 

data were analyzed using IBM SPSS 25.0 and STATA 16.0. Independent t-tests, 

Wilcoxon rank-sum tests, and analysis of covariance were used to test the 

hypotheses at each time point, and generalized estimation equations were used to 

evaluate the effects of the program over time. 

Results: The bowel function improvement program was developed as a 4-week 

intensive program (face-to-face education, telephone coaching) and an 8-week 

maintenance program (text message). The bowel function improvement program 

was effective in improving self-efficacy over time (regression coefficient = 4.53, p 



 ix

= .049) and partially so in reducing unplanned healthcare resources utilization (p 

= .044). Bowel function and HRQOL were favored in the experimental group, but 

they were not statistically significant.  

Conclusions: Based on the research findings, it is expected that the bowel function 

improvement program will promote early recovery for rectal cancer surgery patients 

after discharge. 

 

 

 

 

 

 

 

 

 

 

 

 

Key words: Rectal cancer surgery, self-efficacy, bowel function, quality of life, 

healthcare resources utilization 
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1. INTRODUCTION 

 

1.1. Background 

The incidence rate of colorectal cancer in South Korea is the second highest 

in the world, with 44.5 per 100,000 population (World Cancer Research Fund, 

2018). Colorectal cancer is classified as colon cancer and rectal cancer. The 

pathophysiology, risk factors, signs, and symptoms of both cancers are similar, but 

the treatment modalities are different (National Comprehensive Cancer Network 

[NCCN], 2019). Although cancer stage and the degree of differentiation and 

location of cancer cells contribute to the decision regarding additive adjuvant 

therapy such as chemotherapy and radiation therapy, local radiation therapy is only 

applied to rectal cancer patients staged Ⅱ-Ⅲ (NCCN, 2019).  

Rectal cancer surgery is divided as abdominoperineal resection (APR) that 

forms a permanent fecal ostomy and low anterior resection (LAR) that preserves 

the anus. Recently, LAR has become a standard surgery to improve quality of life 

(Herrinton et al., 2016; Landers, McCarthy, Livingstone, & Savage, 2014). The 

survival rate has increased with the addition of adjuvant therapies rather than using 

surgery alone, but the toxicity associated with treatments, such as fecal incontinence, 

diarrhea, and sexual dysfunction, is increasing (Birgisson, Pahlman, Gunnarsson, 
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& Glimelius, 2007). Therefore, patients with rectal cancer surgery are more 

vulnerable to treatment-related toxicities than colon cancer patients, affecting their 

health-related quality of life (HRQOL). Especially for men, the width of the pelvic 

cavity is narrower than that of women, and the rectum is anatomically located deep 

within the pelvic cavity (Betts et al., 2019), which makes rectal resection more 

difficult. Men also have greater difficulty in self-care and therefore warrant higher 

nursing needs than women (Landers et al., 2014), and are at high risk of bowel 

dysfunction after LAR (Cheong, Oh, Choi, & Suh, 2019). 

The biggest problem in the recovery of patients with rectal cancer surgery 

is bowel dysfunction associated with surgery, resulting in poor HRQOL (Jeong & 

Park, 2019; Lee & Kim, 2014). The characteristics of bowel dysfunction, which is 

also called low anterior resection syndrome (LARS), after LAR include a series of 

symptoms such as fecal incontinence, urgency, frequent or fragmented intestinal 

motility, difficulty in evacuating the bowel, and increased intestinal gas (Bryant, 

Lunniss, Knowles, Thaha, & Chan, 2012; Keane, Wells, O'Grady, & Bissett, 2017). 

After LAR, 25 to 80% of patients experienced bowel dysfunction (Keane et al., 

2017) and even 14 years after LAR, 46 % of patients experienced bowel dysfunction 

(Chen, Wiltink, et al., 2015). These results suggest that active intervention is 

required rather than depending solely on a natural healing process. Besides, 

Cochrane systematic review of no difference in the HRQOL between LAR patients 
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and APR patients (Pachler & Wille-Jørgensen, 2012) shows that efforts are required 

to improve bowel function and HRQOL in patients with LAR.  

Interventions to reduce bowel dysfunction in rectal cancer patients 

undergoing LAR are: 1) pharmacological interventions to alleviate gas distension 

and diarrhea; 2) non-pharmacological interventions such as pelvic floor muscle 

training (PFMT) with biofeedback to reduce fecal incontinence, transanal irrigation 

to evacuate feces, and neurostimulation; and 3) a surgical intervention that forms 

the permanent ostomy of choice if the symptoms do not improve (Martellucci, 

2017). Among these interventions, PFMT is considered as the first intervention to 

reduce bowel dysfunction in rectal cancer patients who have undergone LAR 

(Martellucci, 2016, 2017). Previous studies have shown that PFMT for patients with 

LAR decreased bowel dysfunction (Lin et al., 2016) and enhanced HRQOL (Hung 

et al., 2016; C. H. Liu, Chen, & Lee, 2011). On the other hand, Laforest et al.’s 

(2012) study results were conflicting on bowel function and HRQOL (Laforest et 

al., 2012).  

Existing results were mostly derived from quasi-experimental study 

(Allgayer, Dietrich, Rohde, Koch, & Tuschhoff, 2005; Liu et al., 2011) or 

observational study (Laforest et al., 2012). In addition, most studies did not apply 

the theoretical framework, even though behavioral change and adherence are the 

key components of PFMT. Thus, well-designed randomized controlled studies 
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based on theory are required to identify the causality (Dulskas, Miliauskas, Tikuisis, 

Escalante, & Samalavicius, 2016; McClurg et al., 2015). Another limitation of 

previous studies was that they did not include lifestyle interventions such as dietary 

management (Kye, Kim, Kim, Yoo, & Cho, 2016; Laforest et al., 2012; Lin et al., 

2016). Furthermore, there was insufficient research assessing the effectiveness of 

intervention on healthcare resources utilization and gender differences.   

Therefore, this study aims to develop and test a bowel function 

improvement program based on the behavior change theory, to improve the 

recovery of male rectal cancer patients who underwent LAR. 

  

1.2. Purpose 

 The objective of this study is to develop a bowel function improvement 

program for male rectal cancer patients undergoing LAR and to test the effects of 

the program. Specific hypotheses are as follows.  

 

Hypothesis 1: The experimental group participating in the bowel function 

improvement program will show greater improvement in self-

efficacy (over time) than the control group. 

Hypothesis 2: The bowel function in the experimental group will be more 

improved (over time) than in the control group.  
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Hypothesis 3: The experimental group will have a better HRQOL (over time) than 

the control group. 

Hypothesis 4: The utilization of healthcare resources in the experimental group 

will be lower than in the control group. 

 

1.3. Definitions 

1) Bowel function improvement program 

(1) Theoretical definition: Bowel function improvement program is a complex 

intervention including exercise and dietary management based on Bandura’s 

(1977) self-efficacy theory. The program focuses on improving individuals’ 

belief that they can successfully perform the actions necessary to recover bowel 

function. 

(2) Operational definition: In this study, the bowel function improvement 

program for rectal cancer surgery patients refers to a 12-week intervention 

promoting self-efficacy by utilizing the four efficacy expectation sources as 

stated by Bandura (1977): performance accomplishments, vicarious experience, 

verbal persuasion, and emotional arousal, thereby promoting behavioral change 

and maintenance. 
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2) Self-efficacy 

(1) Theoretical definition: Self-efficacy is the belief than an individual can 

successfully perform the actions necessary to achieve the results (Bandura, 1977). 

(2) Operational definition: Self-efficacy is the score measured using 17 questions 

of General Self-Efficacy that is one of the subdomains in the Self-Efficacy Scale 

developed by Sherer et al. (1982), wherein higher the score the higher is the self-

efficacy (Sherer et al., 1982).  

 

3) Bowel function 

(1) Theoretical definition: “Bowel function refers to the way the intestines work 

in terms of how often there are bowel movements, the ability to control when to 

have bowel movements, and whether the stools are hard and dry as in constipation 

or watery or as in diarrhea” (NCI, 2019). 

(2) Operational definition: Bowel function is measured with the low anterior 

resection syndrome (LARS) score developed by Emertsen & Laurberg (2012), 

wherein higher the score the poorer the bowel function (Emmertsen & Laurberg, 

2012). 

 

4) Health-related quality of life (HRQOL) 

(1) Theoretical definition: “HRQOL is the state of wellbeing that is a composite 
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of two components: the ability to perform everyday activities that reflect physical, 

psychological, and social well-being; and patient satisfaction with levels of 

functioning and control of the disease” (European Organization for Research and 

Treatment of Cancer [EORTC], 2019). 

(2) Operational definition: HRQOL is a score measured using the Quality of Life 

Questionnaires (QLQ) – ColoRectal (CR) 29 developed by the EORTC group.  

 

5) Healthcare resources utilization 

(1) Theoretical definition: “Healthcare resources utilization is the quantification 

or description of the use of services by persons for the purpose of preventing and 

curing health problems, promoting maintenance of health and well-being, or 

obtaining information about one's health status and prognosis” (Carrasquillo, 

2013).  

(2) Operational definition: In this study, healthcare resources utilization includes 

unplanned readmission, emergency department visit, outpatient department visit, 

pharmacy use, contact with health care professionals, and unexpected medical 

costs.  
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2. LITERATURE REVIEW 

 

 Postoperative recovery of rectal cancer patients can be achieved by 

regaining control of bowel function, which ultimately affects the HRQOL of rectal 

cancer patients. There are various factors influencing the recovery of bowel 

function, such as disease characteristics, type of surgery, exercise, diet, and so on. 

Therefore, the purpose of the literature review is to investigate rectal cancer, 

surgical treatment for rectal cancer, nursing issues after rectal cancer surgery, 

available interventions to improve bowel function, and the effectiveness of the 

interventions.  

 The literature search was performed using the PubMed, Embase, Cochrane 

Library (Cochrane Database of Systematic Reviews, Cochrane Central Register of 

Controlled Trials (CENTRAL)), and Cumulative Index of Nursing and Allied 

Health (CINAHL) databases recommended as core databases of core, standard, 

ideal (COSI) model by the National Library of Medicine (NLM). Also, Korean 

literature was searched through KMbase, KCI, KoreaMed, and RISS databases. 

Indexed terms provided by each database including Medical Subject Heading 

(MeSH), Emtree, and CINAHL headings and keywords were used for the 

comprehensive search. 
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2.1. Rectal cancer and surgical treatment for rectal cancer  

 Globally, the incidence rate of colorectal cancer is 1.80 million, being the 

third most common cancer and the second most common cause of cancer death. 

The incidence of colorectal cancer in men (55.5%) is higher than in women (44.5%) 

(WHO Globocan, 2019). In Korea, the incidence of rectal cancer in 2016 was 

11,564 and the incidence rate for men (64.0%) was much higher than for women 

(36.0%). Also, the trend in colorectal cancer incidence has been steadily increasing 

from 21.2 cases per 100,000 persons in 1999 to 31.8 cases per 100,000 persons in 

2016 (Korea Central Cancer Registry, 2018).   

The only curative treatment for newly diagnosed rectal cancer is surgery. 

The principle of surgical resection is a wide resection of the cancer for achieving 

histologically negative margins and a total mesorectal excision (TME) including 

local lymph nodes (Ryan & Rodriguez-Bigas, 2019). Surgical treatments for rectal 

cancer patients include abdominoperineal resection (APR), (ultra) low anterior 

resection, and transanal local excision (NCCN, 2019). In Korea, two-thirds of 

patients are colorectal cancer stage 2-3 (Health Insurance Review and Assessment 

service [HIRA], 2018), with low anterior resection (LAR) being performed the most, 

to preserve the anus.  

Although the recommended treatment methods in the guidelines do not 

differ between sexes, it is generally known that it is difficult to operate on men due 
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to structural differences in the pelvic cavity (Kawada & Sakai, 2018). Differences 

between women and men’s pelvis are as follows: 1) the bones of pelvis in men are 

thicker and heavier than in women; 2) the pelvic inlet in women is round or oval 

shaped, whereas in men it is heart-shaped; 3) the pelvic cavity in women is shorter 

and wider than in men; 4) the subpubic angle for women is greater than for men; 

and 5) the pelvic outlet is rounded and larger in women than in men (Betts et al., 

2019).  

 

2.2. Nursing issues after rectal cancer surgery 

LAR, a standard surgical technique for sphincter preservation, can avoid 

permanent ostomy and the related physical and emotional problems, but produces 

other problems such as bowel dysfunction (Bryant et al., 2012). Rectal cancer 

patients generally experience various symptoms such as fatigue, sleep disorders, 

fear of recurrence, anxiety, depression, body image impairment, peripheral 

neuropathy, gastrointestinal symptoms, urinary incontinence, sexual dysfunction, 

and bowel dysfunction (Denlinger & Barsevick, 2009). Among these symptoms, 

bowel dysfunction affects the HRQOL of rectal cancer patients the most (Lee & 

Kim, 2014).  

 Bowel function is the intestines’ work, in terms of how often there are 

bowel movements, the ability to control when to have bowel movements, and 
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whether the stools are hard and dry as in constipation or watery as in diarrhea (NCI, 

2019). Rectal cancer patients undergoing LAR experience a change in bowel 

function, which is also called LARS. Low anterior resection syndrome (LARS) is 

defined as a series of symptoms, such as fecal incontinence, urgency, frequent or 

fragmented intestinal motility, difficulty in evacuating the bowel, and increased 

intestinal gas (Bryant et al., 2012; Keane et al., 2017). The pathophysiology of 

LARS is seen as a combination of several factors. It includes internal anal sphincter 

dysfunction related to injury of the internal anal sphincter, decrease in anal canal 

sensation due to nerve damage during LAR, the disappearance of the rectoanal 

inhibitory reflex and communication between the anus and neorectum, and 

reduction in rectal reservoir capacity and compliance (Ridolfi, Berger, & Ludwig, 

2016). 

It is generally known that postoperative bowel function is the lowest during 

the first four months (Lai, Wong, & Ching, 2013), and stabilizes after 12 months 

(Lai et al., 2013; Williamson et al., 1995). However, 45.9% of rectal cancer patients 

have experienced bowel dysfunction over a year since LAR (Emmertsen & 

Laurberg, 2013), with a recently published longitudinal study showing that 46% of 

patients have experienced bowel dysfunction even 14 years after surgery (Chen, 

Wiltink et al., 2015). In Korea, 43.8% of patients still experienced bowel 

dysfunction even two years after the surgery (Lee & Kim, 2014). These conflicting 
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results suggest that active intervention is required rather than leaving it to a natural 

healing process.  

 Therefore, it is important to identify the factors affecting bowel function. 

The location of the tumor (distance from the anal verge), the type of surgery, 

adjuvant therapy, neoadjuvant therapy, range of resection, the presence of 

temporary ostomy, and temporary ostomy retention were disease-related risk 

factors associated to bowel function (Kim, 2015; Lee & Kim, 2014; Lim & Kang, 

2015). Bowel function and HRQOL after LAR among rectal cancer patients were 

related in most studies. According to some Korean studies, bowel function, anxiety, 

depression, and social support were independent factors of HRQOL in patients with 

LAR (Kim, 2015; Kwoun & Shin, 2015; Lee & Kim, 2014).  

 Several qualitative studies have shown the trajectory of rectal cancer 

patients undergoing LAR. Patients after LAR expressed the loss of bowel function 

(Desnoo & Faithfull, 2006), and uncertainty regarding bowel function (Reinwalds, 

Blixter, & Carlsson, 2018). These unexpected physical changes exacerbate 

difficulties in managing and coping with symptom management (Landers, 

McCarthy, & Savage, 2012), since they do not provide exposure to the preoperative 

or postoperative explanations of altered bowel function (van der Heijden et al., 

2018). Most patients suffer from psychological distress because their life is tied to 

the toilet due to physical changes, such as altered bowel function (Taylor & 
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Bradshaw, 2013), and these changes make daily life difficult (Lu, Huang, & Chen, 

2017). Finally, patients use various self-care strategies including medication, 

dietary management, and protective pads to adapt to changed daily life (Landers et 

al., 2012). Therefore, health care professionals (HCPs) who care for patients 

experiencing LAR surgery should provide patients with preoperative information 

on the expected changes to bowel function (van der Heijden et al., 2018), various 

self-care strategies to cope with postoperative symptom management (Landers et 

al., 2014), and supportive care such as counseling to help them recover from 

difficulties (Desnoo & Faithfull, 2006; van der Heijden et al., 2018) and be resilient 

(Reinwalds et al., 2018) and confident (Desnoo & Faithfull, 2006). 

There are no gender differences between men and women regarding the 

changes in HRQOL after LAR. However, a recently published study showed that 

men have a higher risk of bowel dysfunction than women (Cheong et al., 2019). A 

36-month prospective cohort study of bowel function in 203 LAR or ultra LAR 

patients in Korea found that men experienced three times more bowel dysfunction 

(LARS) than women (Cheong et al., 2019). Also, women use various coping 

strategies for self-care more often than men (Landers et al., 2014). Landers, Savage, 

McCarthy, and Fitzpatrick (2011) categorized three self-care strategies, including 

functional self-care, social activity-related self-care, and alternative self-care for the 

management of bowel symptoms following LAR in rectal cancer patients. 
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Functional self-care strategies focused on managing bowel movements include 

dietary management, medication use such as antidiarrheals or laxatives, and 

wearing a protective pad or clothing. Social activity-related self-care strategies 

focus on actions that patients take to manage bowel symptoms in social situations. 

In social relationships, patients experience fear or distress about not having access 

to a toilet and so they prefer to meet at home. Alternative self-care strategies are 

complementary therapies such as acupuncture, electrical stimulation, spirituality, 

humor, and denial (Landers et al., 2011). According to Landers et al.’s (2014) study, 

men use self-care strategies such as knowing/proximity to a toilet and taking bowel 

medication. In addition to the self-care strategies used by men, women actively use 

wearing protective clothing and wearing incontinence pads (Landers et al., 2014). 

“Healthcare resources utilization is the quantification or description of the 

use of services by persons for the purpose of preventing and curing health problems, 

promoting maintenance of health and well-being, or obtaining information about 

one's health status and prognosis” (Carrasquillo, 2013). Colorectal cancer is one of 

the most expensive cancers (Delco, Egger, Bauerfeind, & Beglinger, 2005), and 

therefore efforts are needed to reduce unplanned healthcare resources utilization 

and healthcare costs. However, among the experimental studies for rectal cancer 

patients, studies that confirmed unnecessary healthcare resources utilization such 

as readmission, emergency department (ED) visit, and healthcare costs were scant. 
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Therefore, unplanned healthcare resources utilization and unexpected healthcare 

costs should be considered when designing experimental studies. 

Various methods have been used to measure healthcare resources 

utilization, with administrative data and self-reported questionnaires being the most 

common (Carrasquillo, 2013; Leggett et al., 2016). A systematic review reported 

that self-reported questionnaires for assessing healthcare resources utilization were 

a valid method as an alternative to administrative data (Leggett et al., 2016). 

 

2.3. Effectiveness of interventions for patients with rectal cancer surgery 

Possible interventions to improve bowel function or to alleviate LARS in 

rectal cancer patients undergoing LAR are pharmacological interventions, non-

pharmacological interventions including exercise and dietary management, and 

surgical intervention (Martellucci, 2017; Sarcher, Dupont, Alves, & Menahem, 

2018). Pharmacological interventions focus on alleviating gas distension, diarrhea, 

and constipation. Non-pharmacological interventions include pelvic floor muscle 

training (PFMT) with biofeedback to reduce fecal incontinence, transanal irrigation 

to evacuate feces, and neurostimulation. Dietary modification to relieve bowel 

symptoms also could be categorized as one of the non-pharmacological 

interventions. Surgical intervention is to form the permanent ostomy of choice if 

the symptoms do not improve. Among these interventions, PFMT is considered as 
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the first intervention to improve bowel function and dietary management is an 

essential intervention to alleviate bowel symptoms in rectal cancer patients 

undergoing LAR (Cura Pales, An, Cruz, Kim, & Kim, 2019; Martellucci, 2016, 

2017).  

Bowel function-related symptoms experienced by rectal cancer patients after 

LAR can be divided into five categories: frequency of bowel movements, stool 

incontinence, decreased discrimination ability between stool and gas, urgency, and 

segmented or incomplete bowel evacuation (Lai et al., 2013). Several diets can be 

considered to alleviate bowel dysfunction. The first option is a low FODMAP diet 

(Marsh, Eslick, & Eslick, 2016). FODMAP is the abbreviation for “Fermentable, 

oligo-, di-, mono-saccharides and polyol”, which means short-chain carbohydrates 

that are poorly absorbed by the small intestine (Gibson & Shepherd, 2005). A meta-

analysis of the low FODMAP diet and general diet in patients with irritable bowel 

syndrome showed significantly reduced abdominal pain in the low FODMAP diet 

group (odds ratio [OR], 0.44; 95% confidence interval [CI], 0.26 to 0.79), 

significantly decreased bloating (OR, 0.32; 95% CI, 0.15 to 0.66), and significantly 

reduced bowel movement frequency (effect size [ES], -0.54; 95% CI, -0.83 to -

0.24 )(Altobelli, Del Negro, Angeletti, & Latella, 2017). This can be applied when 

the symptoms of bowel dysfunction experienced by rectal cancer patients after LAR 

are severe. 
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Another option is probiotics. Probiotics are generally known to be effective in 

the prevention of colorectal cancer (Uccello et al., 2012), and have been reported 

to be effective against diarrhea and intestinal bloating that may occur after surgery 

(Lee et al., 2014; Osterlund et al., 2007). In a randomized controlled trial (RCT), 

the cancer-related quality of life improved in the experimental group taking 

probiotics for 12 weeks, compared with the control group (Lee et al., 2014). 

However, Stephen et al.’s (2012) RCT of rectal cancer patients who underwent 

ileostomy repair concluded that the interpretation of increased bowel function by 

maturation was more valid than the effect of probiotics on bowel dysfunction 

(Stephens & Hewett, 2012). The need emerged for a systematic literature review of 

related interventions or a well-designed experimental study. 

Rectal cancer patients undergoing LAR may suffer internal or external anal 

sphincter damage during surgery. The damage to internal anal sphincter can cause 

involuntary fecal incontinence and the damage to the external anal sphincter is 

related to the urgency of defecation, wherein the individual can feel the inclination 

for a stool and cannot tolerate it. In addition, pelvic lymph node dissection, 

depending on the stage of cancer, may damage the pelvic floor muscles. This 

structural defect influences the negative effects on bowel function related to 

evacuating feces (Bryant et al., 2012) Therefore, PFMT, which is an exercise to 

strengthen the pelvic floor muscles by repeatedly contracting and relaxing the anal 
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sphincter, could be effective for bowel function in rectal cancer patients who 

undergo LAR.  

 Considering this hypothesis, many primary studies were conducted to 

examine the effects of PFMT on bowel function and HRQOL. However, the effects 

of PFMT were conflicting (Laforest et al., 2012; Lin et al., 2016). Although two 

systematic reviews to aggregate existing literature were carried out (Lin, Granger, 

Denehy, & Frawley, 2015; Visser, te Riele, Boerma, van Ramshorst, & van 

Westreenen, 2014), they failed to synthesize the quantitative results, given the lack of 

primary studies and the heterogeneity of studies. Since the publication of the 

aforementioned systematic review, several randomized controlled trials (RCTs) 

(Hung et al., 2016; Kye et al., 2016; Lin et al., 2016) and non-RCTs (Liang et al., 

2016; Nishigori, Ishii, Kokado, Fujimoto, & Higashiyama, 2018) have been released. 

 A systematic review and meta-analysis was conducted for identifying the 

effectiveness of PFMT on bowel function and HRQOL. The inclusion criteria were: 

(a) participants—adult (>18 years old) patients who had undergone rectal cancer 

surgery, (b) intervention—PFMT, (c) primary outcomes—bowel function and 

HRQOL, (d) secondary outcomes—healthcare resource utilization and sexual 

function, (e) study design—RCTs, non-RCTs, before and after studies, prospective 

and retrospective cohort studies and case-control studies, (f) language—English or 

Korean.  
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 Electronic bibliographic databases including PubMed, EMBASE, The 

Cochrane Library, and CINAHL were searched for English articles. Additional 

Korean literature searches through the KMbase, KCI, KoreaMed, and RISS 

databases were conducted. Indexed terms such as MeSH, Emtree, and CINAHL 

subject headings and keywords were used for each database query to ensure a 

comprehensive search. There was no period restriction. Data extraction included 

study setting, design, participants’ demographics/disease characteristics, 

intervention type/duration/interventionist/delivery, control group, and outcomes. 

The quality appraisal of the included studies was performed using the Cochrane risk 

of bias criteria (Higgins et al., 2011) and the Risk of Bias Assessment tool for Non-

randomized Studies (RoBANS) (Kim et al., 2013). 

 Meta-analysis was conducted using the statistical software, Review 

Manager 5.3 and Stata 16.0. The pooled results of intervention effects for each study 

were calculated mean differences (MD) and 95% confidence intervals (CI) for each 

outcome. The heterogeneity of the included studies was analyzed through the I² 

statistic, in which I² value greater than 50% was considered as an indicator of 

substantial heterogeneity. The fixed effect model for homogeneous studies and 

random effect model for heterogeneous studies were used for the meta-analysis 

forest plots. Publication bias was evaluated via funnel plots. Laforest et al.’s (2012) 

study included in the meta-analysis did not report the standard deviation (SD) of 
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bowel function in the control group. The SD of the control group was replaced with 

the experimental group’s SD for meta-analysis of bowel function.  

 Figure 1 shows the detailed selection flow of studies. The search helped 

retrieve 453 articles, of which 12 articles were included in the final literature review. 

Hung et al. (2016) and Lin et al.’s (2016) articles were from the same project. 

However, the two studies were considered distinct because they dealt with different 

outcomes, although the participants of the two studies were counted as the 

participants of a single study. 

 Most studies (n=10) were conducted in Asia, and two in Europe. As for 

study design, there were 3 RCTs, 1 pilot randomized study, 4 non-RCTs, 3 cohort 

studies, and 1 case-control study. The total number of patients was 454, of whom 

393 received PFMT or PFMT with biofeedback (BF), whereas 61 did not receive 

treatment. The mean age of participants was 62.4, and there were more male 

patients (66.9%) than female patients (Appendix 1).  
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Figure 1. PRISMA flow diagram of this systematic review 
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In 9 studies, the intervention program comprised PFMT with BF, and 3 

studies had PFMT-only. Two studies compared the effects between the PFMT-only 

group and PFMT plus BF group. The duration of intervention ranged from 3 weeks 

to 6 months. The providers were different, a (physio)therapist in 5 studies, a nurse 

specialist in 2 studies, a research assistant in 2 studies, and were not reported in 3 

studies. Bowel function was measured using various methods including manometry, 

stool frequency, and self-reported measuring scales. Wexner incontinence score 

(WIS) was used most frequently. HRQOL was evaluated by self-reported 

questionnaires, including fecal incontinence quality of life (FIQL) in 4 studies, short 

form 36 questionnaire (SF-36) in one study, and functional assessment of cancer 

therapy-colorectal cancer (FACT-C) in one study (Appendix 1). 

 The results of the quality assessment in RCTs were that 2 studies had a high 

risk of selection bias, whereas 4 studies showed a high risk of performance bias, 

while there was no reported detection bias. The results of the quality assessment in 

the non-RCTs showed that 4 studies had a high risk of performance bias, and 1 

study had a high risk of attrition bias. Almost all studies (n=10) had an unclear 

detection bias (Appendix 1). Only five studies were included in the meta-analysis. 

Publication bias was not assessed, as the minimum number recommended for 

evaluating publication bias is more than 10 studies (Sterne et al., 2011).  
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(A) PFMT versus Control 
 
 

(B) PFMT + BF versus PFMT only  
 

Figure 2. The effects of PFMT on bowel function 

 

As shown in Figure 2, the PFMT was effective on bowel function (MD, -

2.39; 95% CI, -3.79 to -0.99; I2, 0%). The duration of PFMT of two studies included 

in the meta-analysis was 3 months (Lin et al., 2016) and 15weeks (Laforest et al., 

2012), respectively. There was no difference in effects on bowel function between 

the PFMT plus BF group and the PFMT-only group (MD, 0.40; 95% CI, -3.41 to 

4.21; I2, 60%).  

 Figure 3 shows the effects of PFMT on FIQL, which was significant in all 

four outcomes. The detailed results are as follows: lifestyle (MD, 0.49; 95% CI, 

0.15 to 0.82; I2, 0%), coping (MD, -0.36; 95% CI, 0.04 to 0.67; I2, 0%), depression 

(MD, 0.46; 95% CI, 0.23 to 0.70; I2, 0%), and embarrassment (MD, 0.24; 95% CI, 

0.01 to 0.46; I2, 0%). 
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(A) Lifestyle: PFMT versus Control  
 
 
 

(B) Coping: PFMT versus Control 
 
 
 

(C) Depression: PFMT versus Control 
 
 
 

(D) Embarrassment: PFMT versus Control 
 

Figure 3. The effects of PFMT on FIQL 
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 The results of this meta-analysis indicated that PFMT was effective in 

decreasing bowel dysfunction and improving HRQOL, especially FIQL. The other 

studies also supported that PFMT was effective in improving bowel function (Ho, 

Chiang, Tan, & Low, 1996; Ho & Tan, 1997; Kim et al., 2011; Liang et al., 2016) 

and HRQOL (C. H. Liu et al., 2011). If bowel dysfunction after rectal cancer surgery 

is defined as fecal incontinence, the results of this study are consistent with the 

existing guideline (Paquette, Varma, Kaiser, Steele, & Rafferty, 2015). However, 

PFMT with BF was not effective, compared with PFMT only. Based on the 

findings of this systematic review, there are several issues related to intervention 

and its outcomes, both of which have significant application/relevance to clinical 

practice. 

First, the duration of PFMT ranged from three weeks to six months. 

Although the study populations were somewhat different, the minimum 

intervention period required to identify the effects of PFMT for patients with 

urinary incontinence was four to six weeks, and many studies recommended the 

PFMT to be performed for more than three months (Dumoulin, Cacciari, & Hay-

Smith, 2018). In Lin et al. (2016) and Hung et al.’s (2016) studies of rectal cancer 

patients who had recently undergone a temporary ileostomy repair in Taiwan, both 

bowel function and the HRQOL in the experimental group were effective up to 1, 

3, and 6 months, and the difference in bowel function and HRQOL between 
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experimental and control groups was the largest 3 months after surgery. A sufficient 

treatment period will need to be considered for designing intervention.  

Second, the starting points of PFMT were different among studies. While 

in the studies performed over 20 years ago the intervention started after a diagnosis 

of fecal incontinence (Ho et al., 1996; Ho & Tan, 1997), more recent studies showed 

that PFMT was started right after surgery (Hung et al., 2016; Lin et al., 2016) or 

before surgery (Kim et al., 2015; Kye et al., 2016). Therefore, further research is 

required to determine the effectiveness of early PFMT treatment.  

Third, this review showed that a variety of health care professionals (HCPs) 

provided PFMT and BF. The majority were physical therapists (Allgayer et al., 2005; 

Kim et al., 2015; Laforest et al., 2012; Nishigori et al., 2018) and clinical nurse 

specialists (Kim et al., 2011; Liu et al., 2011). Depending on hospital resources, the 

most suitable HCPs for delivering PFMT and BF are clinicians, nurses, or 

physiotherapists. However, considering that PFMT will be most effective when 

implemented from the time of discharge (e.g., Hung et al., 2016; Lin et al., 2016), 

the nurse responsible for inpatient bedside care and discharge education or clinical 

nurse specialists may be most appropriate.  

 Fourth, most of the measurement tools used to evaluate self-reported bowel 

function (a primary outcome) focused on fecal incontinence (Allgayer et al., 2005; 

Kim et al., 2015; Kim et al., 2011; Kye et al., 2016; Laforest et al., 2012; Liang et 
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al., 2016; Lin et al., 2016). Since patients after rectal cancer surgery experience a 

series of symptoms (i.e., LARS) and not solely fecal incontinence (Lin et al., 2016), 

it is recommended to consider using the recently developed LARS score tool (Chen, 

Emmertsen, & Lauberg, 2015; Emmertsen & Laurberg, 2012). Keane et al.’s (2017) 

systematic review reported that most studies focused on fecal incontinence to 

evaluate the bowel function, with only 9 of 128 articles containing symptoms such 

as urgency, frequent or fragmented intestinal motility, and difficulty in evacuating 

the bowel, that may affect HRQOL (Keane et al., 2017). Several measuring tools 

have been developed and used to measure bowel function, but only Memorial 

Sloan-Kettering Cancer Center (MSKCC) Bowel Function Instrument (BFI) 

developed by Temple et al. (2005) and LARS score tool developed by Emmertsen 

et al. (2012) reported validity and reliability of psychometric properties (Chen, 

Emmertsen, & Laurberg, 2015; Emmertsen & Laurberg, 2012; Temple et al., 2005). 

In this review, there was only one study using the LARS score tool (Nishigori et al., 

2018). The difference between LARSS and WIS (the most frequently used tool) 

was that the LARSS includes a section regarding clustering and urgency in bowel 

function (Emmertsen & Laurberg, 2012). 

 Fifth, FIQL was the most commonly used tool to measure HRQOL. 

However, this tool focused only on condition-specific, especially fecal incontinence. 

A recently published systematic review found that only 20 studies used validated 
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measurement tools assessing HRQOL of patients who underwent rectal cancer 

surgery, among 67 studies (Keane et al., 2017). This review shows the importance 

of tool selection to measure HRQOL. Functional Assessment of Cancer Therapy-

Colorectal (FACT-C), the European Organization for Research and Treatment of 

Cancer Quality of Life (EORTC) Quality of Life Questionnaire Colorectal Cancer 

Module (QLQ-CR38) and its successor, the QLQ-CR29 are representative, 

extensively validated measurement tools for measuring HRQOL in colorectal 

cancer patients (Ganesh et al., 2016). 

 Lastly, while PFMT has the advantage of being able to be conducted at 

home and at no cost, it suffers from the disadvantages of requiring behavior change 

and continuous practice (Dulskas et al., 2016). Theory can be applied to encourage 

behavior change and support continuous exercise. A scoping review of adherence 

promotion theories in PFMT reported that the most effective among the 12 theories 

retrieved was Bandura’s self-efficacy theory (McClurg et al., 2015).  

 In summary, PFMT was found to be an applicable primary and early 

intervention for improving bowel function and HRQOL after LAR. To maximize 

the effectiveness of the intervention program, there are several things to consider as 

mentioned above, namely the duration, starting point, dose, and delivery method of 

the intervention (Conn, Rantz, Wipke-Tevis, & Maas, 2001), as well as well-

designed experimental studies.  
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Based on the foregoing literature review, there is a need to develop a 

theory-based program that includes exercise (PFMT) and dietary and symptom 

management to improve bowel function and ultimately improve HRQOL for 

patients with rectal cancer surgery. Also, it is necessary to evaluate healthcare 

resources utilization as a health outcome in consideration of cost-effectiveness. 

Finally, well-designed randomized controlled trials are required to evaluate the 

effectiveness of the program. In this study, only male patients were targeted for the 

study population, considering the gender differences in incidence rate, pelvic 

anatomy, high risk of bowel dysfunction, and self-care strategies, as stated earlier. 

Furthermore, most women are exposed to PFMT after middle age, when PFMT is 

still unfamiliar to men. 
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3. CONCEPTUAL FRAMEWORK 

 

In this study, the self-efficacy theory of Bandura (1977) was applied to 

develop and test the effectiveness of the intervention program in patients who had 

undergone rectal cancer surgery. Self-efficacy is the confidence in individuals that 

they can successfully perform the actions necessary to achieve any outcome 

(Bandura, 1997). The operational definition of self-efficacy can be expressed by 

explaining the difference between efficacy expectations and outcome expectations.  

 

 

 

Figure 4. Diagrammatic representation of the difference between efficacy 

expectations and outcome expectations (Source: Bandura, 1977). 

 

As shown in Figure 4, outcome expectations are defined as a person’s 

judgment that behavior will lead to some consequence. It means a person’s 

OUTCOME BEHAVIOR PERSON 

 

EFFICACY 
EXPECTATIONS 

OUTCOME 
EXPECTATIONS 
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estimation that a given behavior will achieve a definite outcome. Efficacy 

expectations are defined as the belief that one can successfully perform the behavior 

necessary to achieve the outcomes. In other words, it means a conviction that the 

behavior required to produce the results can be successfully executed. Outcome 

expectations and efficacy expectations are differentiated; although one can believe 

that a particular behavior will make for certain outcomes, if one is skeptical about 

the ability to perform the behavior, the action is not triggered (Bandura, 1977). Thus, 

self-efficacy is related to how much one can organize and perform the actions 

required to cope with a specific situation. It means the judgment of one's ability to 

perform a certain behavior (Bandura, 1997). 

Self-efficacy consists of four important sources of information: 1) 

performance accomplishments, 2) vicarious experience, 3) verbal persuasion, and 

4) emotional arousal (Bandura, 1977) (Figure 5). Performance accomplishment is 

the most essential source of self-efficacy, because it is based on personal mastery 

experiences (Bandura, 1977, 1997). If one succeeds in performing a particular 

action repeatedly, then one's efficacy for that action becomes higher (Bandura, 

1997). Vicarious experience is to compare with the achievements of others and to 

acquire ability comparable to that of others. With the experience delivered through 

achievement of the model, modeling becomes an effective tool to enhance the 

individual's self-efficacy (Bandura, 1997). Verbal persuasion is strengthening one’s 
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belief that one has what it takes to succeed (Bandura, 1995). Verbal persuasion is 

widely used because of its simplicity and ready availability to influence human 

behavior (Bandura, 1977). It is based on the tendency to make more of the required 

efforts if persuaded that one will succeed (Bandura, 1997). Emotional arousal is 

another source of information that can influence self-efficacy in coping with 

threatening situations (Bandura, 1977). Individuals depend partly on their 

physiological and emotional arousal in judging their anxiety and vulnerability to 

stress (Bandura, 1977, 1995, 1997). When people are faced with anxiety or fear 

situations, they become excited, which weakens the sense of achievement. Thus, 

one can succeed by not being nervous or agitated physiologically and emotionally 

(Bandura, 1997).  

In this study, a self-efficacy enhancing intervention using four sources of 

information augments self-efficacy, which changes the behavior, especially 

adherence to exercise, diet, and symptom management. The behavior change of 

patients improves bowel function and HRQOL and reduces healthcare resources 

utilization (Figure 6). The relationship between construct, concept, and variables 

according to the theory of self-efficacy is as shown in Figure 7. 
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EFFICACY EXPECTATIONS 

SOURCE MODE OF INDUCTION 

PARTICIPANT MODELING 

PERFORMANCE 
ACCOMPLISHMENTS 

PERFORMANCE DESENSITIZATION 
PERFORMANCE EXPOSURE 

SELF-INSTRUCTED PERFORMANCE 

VICARIOUS EXPERIENCE 
LIVE MODELING 
SYMBOLIC MODELING 

SUGGESTION 

VERBAL PERSUASION 
  EXHORTATION

SELF-INSTRUCTION 

INTERPRETATIVE TREATMENTS 

ATTRIBUTION 

EMOTIONAL AROUSAL 
RELAXATION, BIOFEEDBACK 
SYMBOLIC DESENSITIZATION 

SYMBOLIC EXPOSURE 

Figure 5. Major sources of efficacy information and the principal sources 

through which different modes of treatment operate (Source: Bandura, 1977). 



Figure 6. Conceptual framework in this study 

Construct Belief Behavior Outcomes 

Concept Self-Efficacy Adherence Bowel 
function HRQOL 

Variable GSE Performance 
rate LARS Score EORTC-

QLQ-CR29 

Note. HRQOL = health-related quality of life; GSE = general self-efficacy; LARS = low anterior 
resection syndrome; EORTC-QLQ-CR29 = European Organization for Research and Treatment of 
Cancer-Qualify of Life Questionnaires-ColoRectal 29 

Figure 7. Relationship among Construct-Concept-Variable 
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Behavior  

- Adherence
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- Bowel Function
- HRQOL
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Utilization

Self-Efficacy Enhancing Interventions 

∙ Performance accomplishments

∙ Vicarious experience

∙ Verbal persuasion

∙ Emotional arousal

Efficacy Expectations 

- Self-Efficacy
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4. DEVELOPMENT OF BOWEL FUNCTION 

IMPROVEMENT PROGRAM 

 

 This study consisted of two stages: a methodological study to develop a 

bowel function improvement program for rectal cancer patients with LAR and a 

randomized control trial to test the effectiveness of the program. The research 

process for each step was as shown in Figure 8.  

Stage  1st: Program development  2nd: Program evaluation 

       

Purpose  

Development and validation of 

bowel function improvement 

program for rectal cancer surgery 

patients  

 
Test of the effectiveness of the 

program 

       

Method  Methodological study 
 

Randomized controlled study 

       

Process  

1) Problem identification 

2) Systematic review of evidence 

3) Identification of theory 

4) Determination of needs 

5) Examination of current practice 

6) Development of program draft 

7) Identification of expert validity 

8) Development of final program 

 

1) Recruitment of participants 

2) Random assignment 

3) Pre-test 

4) Treatment 

5) Post-test (1 month, 3 months) 

6) Data analysis 

 

Figure 8. Research Process 
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 For the development of a bowel function improvement program for rectal 

cancer surgery patients, the revised Medical Research Council (MRC) framework 

was applied for complex intervention program (Bleijenberg et al., 2018). The phase 

of developing the complex intervention is as follows: 1) problem identification and 

definition, 2) identifying the evidence base, 3) identifying or developing theory, 4) 

determining the needs, 5) examining practice, and 6) modeling process and outcomes. 

 

4.1. Problem identification 

 Problem identification and definition is the first stage of intervention 

development, where problems are identified and manipulated, and it is necessary to 

have a deep understanding of the problem or phenomenon. In this study, problem 

identification was conducted through a literature review related to bowel function and 

HRQOL in rectal cancer patients who received LAR. Mainly, qualitative and 

quantitative studies carried out in Korea were targeted for problem identification. The 

results of international studies were also considered, additionally (see Section 2.2.).  

 

4.2. Systematic identification of evidence 

MRC have proposed that a thorough identification of the existing evidence 

can be achieved ideally by conducting systematic reviews or meta-analyses (Craig 
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et al., 2008). Systematic reviews and meta meta-analyses can provide information 

regarding the effectiveness of interventions, contexts, outcome measurements, and 

feasibility (Bleijenberg et al., 2018). In this study, a systematic literature review and 

meta-analysis of the effects of PFMT in patients with LAR, which is the core of the 

bowel function improvement program, was performed (see Section 2.3.).  

 

4.3. Identification of theory 

At this stage, the existing theory is reviewed or theory developed to 

formulate a proper intervention (Bleijenberg et al., 2018). In this study, the Self-

Efficacy Theory of Bandura, which is known to be effective for application and 

maintenance of PFMT (McClurg et al., 2015), was selected through a literature 

review of extant theory (see Chapter 3.).  

 

4.4. Determination of needs 

A thorough understanding of the patients' needs, perceptions, preferences, 

and capabilities is a fundamental element and is a necessary step in the development 

process. The ultimate purpose of this step is to develop a cost-effective intervention 

to address the problem, which meets the needs of the patients, is replicable, and 

feasible (Bleijenberg et al., 2018). In this study, the needs of patients were 
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determined based on the results from a systematic literature review of quantitative 

and qualitative studies conducted in Korea. Also, the needs of providers were 

assessed through consultation with a nurse practitioner who delivers education to 

colorectal cancer patients and their caregivers for postoperative self-management.  

 

4.5. Examination of current practice and context 

In order to optimize the successful delivery of an intervention within the 

context, a crucial step in the development of the program is to identify the current 

practice (Bleijenberg et al., 2018). In this study, the contents, frequency, intensity, 

and delivery methods of the program currently available in practice were checked 

through surgeon, nurse practitioner, ward nurse, outpatient nurse, clinical dietician, 

and expert of sports medicine. Clinical dietitians suggested that the Low FODMAP 

diet and probiotics have not been proven effective yet and should not be included 

in the education contents. The sites where the actual program is provided and 

resources available for cooperation were identified.  

The results of several consultations and investigations with experts are as 

follows: education regarding disease and diet is being conducted in current hospital 

settings, but it is one-time education and lacks the link to self-management after 

discharge. Moreover, exercise programs are not provided, and there is no education 

targeted at rectal cancer patients (Appendix 2).  
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4.6. Development of program draft 

The last stage of the MRC framework is the modeling process and 

outcomes (Bleijenberg et al., 2018). In this study, the final stage is divided into three 

processes: 1) development of program draft, 2) test of expert validity, and 3) 

development of the final program. The program drafts were developed through 

literature review, theoretical framework, needs assessment, and consultation with 

clinical experts as mentioned above.  

The draft of the bowel function improvement program for postoperative 

male rectal cancer patients is presented in Appendix 3. Intensive programs were 

organized for up to four weeks after discharge, from the time point of hospital 

discharge. From 5 to 12 weeks after discharge, text messages were scheduled once 

a week as a maintenance period. 

The PFMT, the core of the bowel function improvement program, was 

produced as a video program. The exercise consisted of 5 movements, as low- 

and medium-intensity exercises respectively, and was produced after extensive 

consultation with sports medicine specialists. Sports medicine specialists 

confirmed the movements, intensity, frequency, and duration of the exercise. 

The narration explaining movements was also vetted by sports medicine 

specialists. The primary purpose of PFMT was to improve bowel function and 

the secondary purpose was to support the organs in the pelvic cavity, such as 
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rectum, prostate, and bladder. Details of the specific exercises are shown in 

Appendix 4. 

 The model cases for utilizing the vicarious learning experience were 

created as virtual cases. The model cases were drafted utilizing the success stories 

of rectal cancer patients from books, blogs, and internet cafés. Then, the cases were 

reviewed by two patients who had experienced rectal cancer and by one nurse 

practitioner. The final model case (Appendix 5) reflected the revisions based on 

their opinions.  

The contents of the telephone counseling program provided in the 3rd‒4th 

week consisted of adaptation to daily life after discharge, chief complaint, exercise, 

diet, other discomforts, and relaxation therapy. After drafting each question, one 

expert (clinical psychologist) reviewed the items. Then, comments were taken and 

the final question items were constructed in structured form (Appendix 6). 

 

4.7. Identification of expert validity 

The contents validity of the program was evaluated by 9 experts, using the 

content validity index (CVI). This expert group consisted of 2 nursing professors 

(PhD), 1 colorectal surgeon (MD), 2 hospitalists (MD, surgeon) who work in the 

colorectal surgical unit, 1 unit manager (MSN) in the colorectal surgical ward, 2 

nurse practitioners in the department of colorectal surgery (APN, MSN), and 1 
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wound ostomy continence nurse (APN, PhD candidate) who had worked as a nurse 

specialist in the department of colorectal surgery.  

The test of validity items was comprised of the program construction 

validity by weeks, education contents validity by items, and program validity, and 

details are shown in Appendix 7. The item (I)-CVI was evaluated by Lynn’s (1986) 

criteria (1= not relevant, 2 = somewhat relevant, 3 = quite relevant, 4 = highly 

relevant). For each item, the I-CVI was computed as the number of a rating of either 

“3” or “4” (categorized into “valid”), divided by the total number of experts (Lynn, 

1986). The overall CVI was evaluated using Lynn’s (1986) method (the proportion 

of total items judged as “valid”).  

The result of overall CVI was 0.97 and I-CVI ranged from .89 to 1.00, 

which was evaluated as valid. The program was revised, reflecting feedback from 

two or more experts. One was to reduce the time spent on education at discharge to 

within 30 minutes, considering feasibility thereof, and another to add “emotional 

support” to the goal in the 3rd and 4th weeks because telephone coaching itself 

includes emotional support. 

 

4.8. Development of final program 

Table 1 shows the final bowel function improvement program for 

postoperative male rectal cancer patients. This program consisted of 4 weeks of 
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intensive program and 8 weeks of maintenance text messages. 

The first session was a face-to-face education using a tablet PC with PPT 

slide for 30 minutes (Appendix 8). The time point of the delivery was the scheduled 

date of discharge or the evening before discharge. The goals of education were 

learning how to exercise, manage diet, and manage postoperative symptoms. The 

contents of the first session comprised the function of the rectum, the definition of 

LARS (bowel dysfunction), disease experience of rectal cancer surgery patients, 

purpose and method of PFMT, diet management, and postoperative symptom 

management. The intervention was focused on performance accomplishments, 

verbal persuasion, and emotional arousal. Performance accomplishments were 

reached using PFMT demonstration and practice. Exercise video was provided on 

the mobile phone and USB in order that patients could exercise on their own 

(Appendix 9). PFMT was a home-based exercise. Education regarding exercise, 

diet, symptom management, and the necessity of adherence was applied for verbal 

persuasion. In order to keep exercise and dietary management steady, the methods 

to record exercise diary (Appendix 10) and diet diary were provided to patients and 

their caregiver was engaged in the education. The exercise diary was required to be 

written, but a diet diary was not mandatory, although education was imparted about 

the method of writing such a diary. Besides, a written exercise contract was applied 

(Appendix 11).  
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The second session was performed using a face-to-face education for 30 

minutes during the patient’s first outpatient department (OPD) visit after surgery. 

The goals of the education were checking the exercise, motivating patients, and 

supporting patients emotionally. The intervention targeted self-efficacy sources of 

performance accomplishments, vicarious experience, and emotional support. The 

experience of carrying out PFMT was checked; when personal accomplishment was 

experienced, positive reinforcement was provided, and if personal accomplishment 

was not experienced, barriers to PFMT were identified and adjusted and emotional 

support provided. The vicarious experience was achieved through introduction of a 

model case.  

The third and fourth sessions were conducted using telephone coaching for 

20 minutes. The purpose of the third session was to check physical and 

psychological status and adherence, identify barriers to exercise, diet, and symptom 

management, and to provide emotional support. The fourth session focused on 

overcoming the barriers, maintaining exercise, and relaxing the physical and 

psychological state. The self-efficacy sources of both the third and fourth sessions 

were personal accomplishments, verbal persuasion, and emotional arousal.  

To maximize the results of the self-efficacy enhancement strategy, it was 

configured to feel achievement experience through setting goals for participation in 

the intervention program, positive feedback on successful exercise, self-checking, 
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exercise, and diet diary writing. For verbal persuasion, education regarding exercise 

and diet was provided and feedback was provided via telephone and mobile 

messengers during the intervention. This strategy for enhancing self-efficacy was 

intended to enable active participation in intervention programs.  

Text messaging interventions were designed to be provided once a week 

for 8 weeks. The main contents included encouragement of PFMT performance, 

encouragement of exercise journaling, and encouragement of dietary management. 

Text messages were structured in advance and the contents modified and sent 

according to the patient’s current treatment status (Appendix 12). 
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Table 1. The final bowel function improvement program 

Efficacy sources Period
(week)

Time 
point Goal Contents Methods (strategies) Length

(min)PA VE VP EA 

O  O  1st Before 
discharge

 Dietary 
management 
 Symptom 

management 
 Learning how 

to exercise 

 Function of rectum 
 Definition of LARS (bowel 

dysfunction) 
 Disease experience of rectal 

cancer surgery patients 
 Purpose and method of PFMT
 Diet management 
 Postoperative symptom 

management 

 Face-to-face 
 Education using tablet PC
 Exercise demonstration 

and practice 
 Exercise video provision 

(Mobile phone, USB)  
 Caregiver engagement 
 Exercise/diet diary 

education 
 Exercise contraction 

30 

O O  O 2nd First 
OPD visit

 Exercise check
 Motivation 
 Support 

 Introduction of a successful 
case of PFMT 
 Checking the appropriateness 

of PFMT performance 
 Emotional support 

 Face-to-face 
 Introduction of model 

case 
 Exercise/diet diary 

recording 

30 

O  O O 3rd 
3 weeks 

after 
discharge

 Adherence 
check 
 Identification 

of barriers 
 Support 

 Identification of difficulties in 
performance and maintenance  
 Physical/psychological state 

check 
 Emotional support 

 Telephone coaching 
 Exercise/diet diary 

recording 
20 

O  O O 4th 
4 weeks 

after 
discharge

 Overcoming 
the barriers 
 Maintaining 

PFMT 
 Support 

 Discussion on successful 
PFMT experience 
 Planning of PFMT 

maintenance 
 Physical/psychological state 

check 
 Emotional support 

 Telephone coaching 
 Exercise/diet diary 

recording 
20 

Note. PA = performance accomplishments; VE = vicarious experience; VP = verbal persuasion; EA = emotional arousal; LARS = low 
anterior resection syndrome; PFMT = pelvic floor muscle training; OPD = outpatient department
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5. EVALUATION OF BOWEL FUNCTION 

IMPROVEMENT PROGRAM 

 

5.1. Methods 

 This study was conducted after obtaining approval of the institutional 

review board (IRB) in Severance hospital (IRB No. 4-2018-0652) and registration 

of study protocol in the Clinical Research Information Service (CRIS), which is the 

11th member of the Primary Registry of the WHO International Clinical Trials 

Registry Platform (ICTRP). The CRIS protocol registration number is 

KCT0003505. 

 

5.1.1. Research design and setting 

 The study design was a prospective, randomized controlled trial using a 

permuted random block. Blinding was not performed because of the nature of the 

educational intervention. This trial was conducted at a tertiary hospital, which has 

more than 2,500 beds and is the second-largest hospital in Seoul, South Korea. This 

hospital has a Cancer center with two gastrointestinal surgical wards that can hold 

69 patients. Most patients of these wards are colorectal cancer and stomach cancer 

patients who receive pre and postoperative treatment and care.  



 - 47 -

5.1.2. Participants 

 The target population of this study were adult male patients who were 

diagnosed with rectal cancer and had undergone elective LAR surgery or elective 

ileostomy repair at a tertiary hospital in Seoul, South Korea. The specific inclusion 

and exclusion criteria were as follows:  

 

1) Inclusion criteria 

(1) male patients over 19 years old 

(2) patients who had undergone LAR or ileostomy repair after LAR with 

stage I-Ⅲ 

(3) American Society of Anesthesiologists (ASA) physical status I-Ⅲ 

(4) patients who were scheduled to be discharged for home after 

postoperative care 

(5) patients who volunteered for the study 

 

2) Exclusion criteria 

(1) patients with permanent fecal ostomy 

(2) patients with a history of pelvic surgery 

(3) patients with other organ cancers 

(4) patients who were participating in similar programs 
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(5) patients with a psychiatric history or current psychiatric medication  

 

The sample size was calculated to identify the difference of bowel function 

between experimental and control groups using the G*power 3.1.9.2 program. 

Minimum subjects were 18 in each group, when applied with the difference 

between two independent means (two groups), with effect size 0.87 derived from 

Lin et al., (2016), significance level .05 (one-tailed test), power .80, allocation ratio 

1. The total sample size was 42, considering the dropout rate of 15% in a previous 

study (Lin et al., 2016). However, this dissertation included only 34 patients who 

had been completed data collection as of December 2019. 

 

5.1.3. Intervention 

 A bowel function improvement program based on Bandura’s self-efficacy 

theory and the MRC model was designed to improve self-efficacy, bowel function, 

and HRQOL and to reduce healthcare resources utilization in rectal cancer patients 

undergoing LAR. The intervention focused on four self-efficacy sources: 

performance accomplishments, vicarious experience, verbal persuasion, and 

emotional arousal. This program consisted of a 4-weeks intensive program and an 

8-weeks maintenance program (text messages). The details are shown in Table 1 

(see Section 4.8).   
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The experimental group received usual care and the bowel function 

improvement program. In the first session with each patient, the researcher provided 

face-to-face education regarding PFMT, dietary management, and postoperative 

symptom management using a tablet PC with PPT slides for 30 minutes before 

discharge. The researcher would demonstrate the PFMT to the patient and then check 

the appropriateness of performing PFMT. PFMT video was provided to each patient 

on their mobile phone to perform PFMT on their own at home. In addition, the 

educational package included a PPT slide booklet, exercise diary, PFMT illustration, 

and a USB PFMT video (Appendix 13). In the second session, the researcher provided 

face-to-face education for 30 minutes at the patient’s first OPD visit after surgery. The 

researcher introduced a model case, checked PFMT, dietary and symptom 

management, and then gave feedback. In the third and fourth sessions, the researcher 

provided telephone coaching to the patient using semi-structured questionnaires for 

20 minutes 3 and 4weeks after discharge. The researcher identified each patient’s 

physical and psychological status and provided emotional support. In addition, the 

researcher assessed the patient's performance and difficulty in performing the PFMT 

and checked dietary and symptom management status and then gave feedback. Finally, 

the researcher explained relaxation therapy to the patient and recommended it.  

After the 4-weeks intensive program, the text message intervention was 

provided. Text messaging interventions were given once a week for eight weeks 
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and were used as a strategy to increase PFMT adherence. 

The control group was provided with usual care using educational materials 

on postoperative care and dietary management currently being performed in a 

clinical setting, group education using PPT slides, and individual education on 

postoperative diet management and exercise by a nurse specialist before discharge. 

  

5.1.4. Instruments 

5.1.4.1. Primary outcomes  

1) Self-efficacy  

Self-efficacy was measured using the Self-Efficacy Scale developed by 

Sherer et al. (1982). The original measurement tool consisted of a 5-point Likert 

scale (A = disagree strongly, B = disagree moderately, C = neither agree nor disagree, 

D = agree moderately, E = agree strongly), a General Self-Efficacy (GSE) sub-scale 

of 17 items, and a Social Self-Efficiency sub-scale with 6 items, and contained 13 

reverse items. In this study, self-efficacy was measured using GSE related to 

behavioral change. Responses were converted to a score (A = 1, B = 2, C = 3, D = 

4, E = 5) and reversed items were reversed in scoring (A = 5, B = 4, C = 3, D = 2, 

E = 1). The total score ranged from 17 to 85 points; the higher the score, the greater 

was the self-efficacy. The internal reliability of the original study was 0.86 (Sherer 

et al., 1982), and in this study it was 0.95.  
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2) Bowel function  

The low anterior resection syndrome (LARS) score developed by 

Emmertsen and Laurberg (2012) was used to evaluate bowel function. The LARS 

questionnaire consisted of 5 items measuring major symptoms which patients 

experience after LAR, including incontinence for flatus, incontinence for liquid 

stool, frequency of defecation, clustering of stools, and urgency. The range of the 

LARS score is from 0 to 42; the higher the score the lower the bowel function. 

Depending on the measurement results, 0‒20 points can be interpreted as non-

LARS, 21‒29 points as minor LARS, and 30‒42 points as major LARS. This 

measurement tool was originally validated in Denmark (Emmertsen & Laurberg, 

2012) and then reported extensive international validation (Juul et al., 2014). 

Cronbach’s alpha in the previous Korean research was 0.78 (Lee & Kim, 2014), 

whereas Cronbach’s alpha in this study was 0.77. 

 

5.1.4.2. Secondary outcomes  

1) HRQOL 

HRQOL was measured using the EORTC-QLQ-CR29 developed by the 

European Organization for Research and Treatment of Cancer group. EORTC-

QLQ-CR29 consists of 29 items and is divided into two subscales: functional scales 

and symptom scales. The functional scales include body image, anxiety, weight, 
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and sexual interest for men and women. The symptom scales are urinary frequency, 

blood and mucus in stool, stool frequency, urinary incontinence, dysuria, abdominal 

pain, bloating, dry mouth, hair loss, taste, flatulence, fecal incontinence, sore skin, 

embarrassment, stoma care problems, impotence for men, and dyspareunia for 

women. In this study, stoma related items (2 items), sexual interest item for women 

(1 item), and dyspareunia item (1 item) were excluded because they are not 

appropriate for our sample. All the items were rated on a 4-point Likert scale (raw 

score, 1 = not at all, 2 = a little, 3 = quite a bit, 4 = very much). The raw scores of 

all scales were linearly converted to 0‒100, with higher scores indicating better 

function and worse symptoms. All the scores were calculated by the EORTC 

group’s manual (Fayers, Bottomley, & Group, 2002). EORTC-QLQ-C29 has been 

validated in numerous studies (Whistance et al., 2009) and translated into many 

languages including Korean (Ihn et al., 2015). Cronbach’s alpha values in the 

original study (Whistance et al., 2009) and the Korean study (Ihn et al., 2015) were 

0.69‒0.84 (urinary frequency: 0.75, blood and mucus in stool: 0.69, stool frequency: 

0.70, body image: 0.84) and 0.70‒0.87 (urinary frequency: 0.70, blood and mucus 

in stool: 0.72, stool frequency: 0.80, body image: 0.87), respectively. In this study, 

Cronbach’s alpha values were 0.59‒0.86 (urinary frequency: 0.69, blood and mucus 

in stool: 0.59, stool frequency: 0.62, body image: 0.86). 

 



 - 53 -

2) Healthcare resources utilization  

Healthcare resources utilization was assessed using a questionnaire 

regarding unplanned readmission, emergency department visit, outpatient 

department visit, pharmacy use, contact with health care professionals, and health 

care costs. This questionnaire was developed by the researcher. The measurement 

time points were one month after discharge and three months after discharge, and 

the questionnaire was designed to assess the avoidable use of medical resources. 

 

3) Adherence  

Adherence in the experimental group was measured using the rate of 

exercise performance, which means the ratio of the days when more than two sets 

of exercises were performed per day. The exercise performance rate was assessed 

through the exercise diary. 

 

5.1.4.3. Confounding variables  

 Confounding variables including demographic and disease-related 

characteristics were investigated through electronic medical records (EMR). 

Demographic variables included age, height, weight, education level, primary 

caregiver, and religion. Disease-related variables were cancer stage, ASA physical 

status, Eastern Cooperative Oncology Group (ECOG) performance status, location 
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of tumor (distance from anal verge), type of surgery, range of excision, medications 

(loperamide, 5-HT3 receptor antagonist), adjuvant therapy, neoadjuvant therapy, 

length of hospital stay (LOS), postoperative LOS, and period from LAR to 

ileostomy repair (IR). 

 

5.1.5. Data collection 

The researcher consecutively screened patients for eligibility based on 

inclusion and exclusion criteria through the review of EMR. After obtaining the 

patients’ written consent for their participation, they were randomly assigned to the 

groups according to the pre-generated sequence. The group assignment sequence was 

generated based on a 1:1 ratio using the web-based, computerized random sequence 

generator (RANDOM. ORG, 2019). Patients were allocated to either the 

experimental group or the control group. In both groups, the baseline survey was 

conducted before discharge and the endpoint outcome was investigated at 1 month 

after discharge (after 4-weeks intensive program) and 3 months after discharge (after 

8-weeks maintenance program). The pre-test included bowel function, HRQOL, self-

efficacy, and general and disease-related characteristics. Post-tests included bowel 

function, HRQOL, self-efficacy, and healthcare resources utilization at all points. 

Adherence was assessed only in the experimental group. The data collection period 

was from February 18 to December 9, 2019, lasting about 10 months. 
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5.1.6. Data analysis 

The collected data were analyzed using the IBM SPSS 25.0 statistical 

package (IBM Corporation, Armonk, NY, USA) and Stata 16.0 (StataCorp LP, 

College Station, Texas, USA). Descriptive statistics including mean (M), standard 

deviation (SD), frequency, and percentage were used to describe the demographic 

and disease-related characteristics. Homogeneity was tested through independent t-

test, chi-square test, Fisher’s exact test, and Wilcoxon rank-sum test. For the 

hypotheses testing at the endpoint, independent t-test, analysis of covariance 

(ANCOVA), and Wilcoxon rank-sum test were used. Hypotheses testing over time 

was carried out using repeated measures analysis of variance (RM ANOVA), mixed 

effect model (MEM), and generalized estimating equations (GEE) model. 

Intention-to-treat analysis (ITT) for evaluating the attrition bias and per-protocol 

analysis (PPA) for testing the effectiveness of the intervention were conducted. The 

inclusion criteria for the PPA were patients who had performed home PFMT on at 

least 70% of the possible training days.  

 

5.1.7. Ethical considerations 

This study was approved by the IRB at Severance hospital (No. 4-2018-

0652). All the participants were informed of the purpose, procedure, possible 



- 56 -

benefits, and risks of the study. They were also given enough time to consider their 

participation in the study, and those who took part in the study did so voluntarily. It 

was also explained to them that participants could withdraw at any time during the 

research process. For control groups, video programs were provided upon request 

after the research was completed. All study participants received compensation 

worth USD 30 for their participation in the study. The experimental group were 

given a yoga mattress (USD 10) each at the first measurement time and a wearable 

band (USD 20) at the last measurement time. The control group received gift cards 

worth USD 10 at each measurement time.  

5.2. Results 

5.2.1. The participants' characteristics and homogeneity 

Five of the 39 eligible candidates who met the inclusion criteria declined 

to participate in the study. The 34 enrolled patients were randomly assigned, 17 to 

the experimental group and 17 to the control group. There were no dropouts, and 

the number of participants measured by time point is shown in detail in Figure 9. 

Thirteen patients of the 17 assigned to the experimental group complied with the 

protocol (76.5%) and were included in the PPA.  
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Figure 9. Flow diagram of the study 

  

Assessed for eligibility (n= 39)

Excluded (n= 5) 
♦ Declined to participate (n= 5) 
♦ Other reasons 

Analysed (n= 17)  
♦ Excluded from analysis (n= 0) 

Month 1 (n= 17) / Month 3 (n= 17) 
Lost to follow-up (n= 0) 

Allocated to intervention (n= 17) 
♦ Baseline survey (before discharge) 

♦ Received allocated intervention 

Month 1 (n= 17) / Month 3 (n =17) 
Lost to follow-up (n= 0) 

Allocated to control (n= 17) 
♦ Baseline survey (before discharge) 

♦ Received usual care 

Analysed (n= 17) 
♦ Excluded from analysis (n= 0) 

Allocation

Analysis 

Follow‐Up 

Randomized (n= 34)

Enrollment
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Table 2-1 summarizes the general and disease-related characteristics of 

participants and shows homogeneity between the experimental group and the 

control group. The mean age of the 34 participants was 57.59 (SD = 8.54) and BMI 

was 22.95 kg/m2 (SD = 2.53). Caregivers of most patients were spouses (n = 31, 

91.2%), a slightly greater proportion of patients had education levels below high 

school (n = 18, 52.9%), and a slightly greater percentage professed no religion (n = 

20, 58.8%).  

The cancer stage of a small majority of participants was stage Ⅲ (n = 16, 

47.1%), followed by stage Ⅰ (n = 11, 32.3%) and stage Ⅱ (n = 7, 20.6%). ASA 

physical status of most patients was Ⅱ (n = 25, 73.5%) and ECOG performance 

status was 1 (n = 28, 82.4%). The most common tumor location was 6 ~ 10cm (n = 

20, 58.8%) from anal verge (AV), followed by 0 ~ 5cm (n = 9, 26.5%), and 11 ~ 

15cm (n = 5, 14.7%). There were no laparotomy patients, and all had undergone 

laparoscopic (n = 19, 55.9%) or robot-assisted laparoscopic surgery (n = 15, 44.1%). 

The number of patients who had undergone LAR only (n = 18, 52.9%) or ileostomy 

repair (IR) after LAR (n = 16, 47.1%) was similar. All patients underwent total 

mesorectum excision and only 4 patients were taking loperamide for 3 months after 

surgery. All patients receiving adjuvant chemotherapy for 1 month after surgery 

were taking 5-HT3-antagonist (n = 12, 35.3%), while 13 patients (38.2%) were not 

receiving adjuvant therapy. Nine patients (26.5%) received preoperative 
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chemoradiation therapy. The average length of hospital stay (LOS) was 7.68 (SD = 

1.85), and postoperative LOS was 5.62 (SD = 1.60). The mean period from LAR to 

IR was 6.21 months (SD = 2.77).  

The experimental group and the control group were homogeneous. There 

were no statistical differences in general and disease-related characteristics between 

the groups.  

At baseline, the LARS scores, all the functional scores, and the self-

efficacy scores were homogeneous in the experimental and the control groups. All 

symptom scores were homogeneous, except for hair loss and abdominal pain (Table 

2-2). Hair loss symptoms in the experimental group (M = 9.80, SD = 19.60) were

more severe than in the control group (M = 0.00, SD = 0.00) and there were 

statistical differences (t = 2.06; p = .047). On the other hand, abdominal pain in the 

control group (M = 39.22, SD = 26.97) was severe, compared with the experimental 

group (M = 15.69, SD = 20.81) at baseline (t = -2.85; p = .008).  
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Table 2-1. General and disease-related characteristics and homogeneity 

                     between experimental and control groups 

Characteristic Total (N=34) Exp. (n=17) Cont. (n=17) χ2 or t p 
n(%) or 
M±SD 

n(%) or 
M±SD 

n(%) or 
M±SD 

Age 57.59±8.54 58.76±7.22 56.41±9.77 0.80 .430 
BMI (kg/m2) 22.95±2.53 22.55±2.36 23.35±2.70 -0.93 .359 
Education 

≤ High school 18(52.9) 8(47.1) 10(58.8) 0.47 .492 
  College≤ 16(45.1) 9(52.9) 7(41.2) 
Caregiver 

None 1(2.9) 0(0.0) 1(5.9) .485† 
Spouse 31(91.2) 15(88.2) 16(94.1) 
Others 2(5.9) 2(11.8) 0(0.0) 

Religion 
No 20(58.8) 11(64.7) 9(52.9) 0.49 .486 

  Yes 14(41.2) 6(35.3) 8(47.1) 
Cancer stage 

Ⅰ 11(32.3) 6(35.3) 5(29.4) 0.23 .890 
Ⅱ 7(20.6) 3(17.6) 4(23.5) 
Ⅲ 16(47.1) 8(47.1) 8(47.1) 

ASA physical status 
Ⅰ 2(5.9) 1(5.9) 1(5.9) 0.18 .913 
Ⅱ 25(73.5) 13(76.5) 12(70.6) 
Ⅲ 7(20.6) 3(17.6) 4(23.5) 

ECOG performance status 
0 6(17.6) 2(11.8) 4(23.5) 0.81 .368 

  1 28(82.4) 15(88.2) 13(76.5) 
Tumor location 
(distance from AV, cm) 

0~5 9(26.5) 6(35.3) 3(17.6) 2.00 .368 
6~10 20(58.8) 8(47.1) 12(70.6) 
11~15 5(14.7) 3(17.6) 2(11.8) 

Type of operation 
Laparoscopy 19(55.9) 8(47.1) 11(64.7) 1.07 .300 

  Robot 15(44.1) 9(52.9) 6(35.3) 
Surgery method 

LAR 18(52.9) 7(41.2) 11(64.7) .711† 
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Characteristic Total (N=34) Exp. (n=17) Cont. (n=17) χ2 or t p 
n(%) or 
M±SD 

n(%) or 
M±SD 

n(%) or 
M±SD 

LAR+IR 5(14.7) 3(17.6) 2(11.8) 
uLAR+IR 3(8.8) 2(11.8) 1(5.9) 
uLAR+CAA+IR 7(20.6) 4(23.5) 3(17.6) 
uLAR+CAA+ISR+IR 1(2.9) 1(5.9) 0(0.0) 

Range of excision 
TME 34(100) 17(100) 17(100) 

  PME 0(0.0) 
Loperamide‡

No 30(88.2) 15(88.2) 15(88.2) 0.00 >.999 
Yes 4(11.8) 2(11.8) 2(11.8) 

5-HT3 antagonist‡

No 22(64.7) 13(76.5) 9(52.9) 2.06 .151 
Yes 12(35.3) 4(23.5) 8(47.1) 

Adjuvant therapy 
No 13(38.2) 7(41.2) 6(35.3) 2.41 .300 
CTx completion 9(26.5) 6(35.3) 3(17.6) 
Under CTx‡ 12(35.3) 4(23.5) 8(47.1) 

Neoadjuvant therapy 
No 25(73.5) 11(64.7) 14(82.4) 1.36 .244 
CRT 9(26.5) 6(35.3) 3(17.6) 

LOS 7.68±1.85 7.24±1.30 8.12±2.23 -1.41 .169 
Postoperative LOS 5.62±1.60 5.24±1.30 6.00±1.80 -1.42 .166 
Period LAR to IR (month) 6.21±2.77 6.68±2.83 5.42±2.73 0.88 .396 

Note. Exp. = experimental group, Cont. = control group, M = mean, SD = standard deviation, BMI 

= body mass index, ASA = American Society of Anesthesiologists, ECOG = Eastern Cooperative 

Oncology Group, AV = anal verge, LAR = low anterior resection, IR = ileostomy repair, uLAR = 

ultra low anterior resection, CAA = coloanal anastomosis, ISR = intersphincter resection, TME = 

total mesorectum excision, PME = partial mesorectum excision, CTx = chemotherapy, CRT = 

chemoradiation therapy, LOS = length of stay   
†Fisher's exact test 
‡ When loperamide and 5-HT3 antagonist were used for symptom management during the 3-month 

follow up period, they were coded "Yes". In the case of receiving chemotherapy after 1 month of 

surgery, it was coded as "Under CTx".
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Table 2-2. The homogeneity of dependent variables between the two groups 

Dependent variable Total (N=34) Exp. (n=17) Cont. (n=17) χ2 or t p 
n(%) or 
M±SD 

n(%) or 
M±SD 

n(%) or 
M±SD 

Self-efficacy 63.12±9.55 62.65±9.43 63.59±9.93 -0.28 .779 
LARS score 18.38±11.72 20.24±11.72 16.53±14.97 0.80 .428 

No LARS 21(61.8) 9(52.9) 12(70.6) .332† 
Minor LARS 3(8.8) 3(17.7) 0(0.0) 
Major LARS 10(29.4) 5(29.4) 5(29.4) 

EORTC-QLQ-CR29 
Functional scales 

Body image 76.14±20.49 74.51±17.46 77.78±23.57 -0.46 .649 
Anxiety 52.94±24.78 50.98±20.81 54.90±28.73 -0.46 .652 

   Weight 69.61±25.12 66.67±26.35 72.55±24.25 -0.68 .503 
Sexual interest 19.61±23.38 23.53±25.72 15.69±20.81 0.98 .336 

Symptom scales 
Urinary frequency 31.86±26.07 40.20±24.34 23.53±25.72 1.94 .061 
Blood and mucus in stool 14.22±17.95 13.73±16.91 14.71±19.44 -0.16 .876 
Stool frequency 17.65±22.82 16.67±22.05 18.63±24.21 -0.25 .807 
Urinary incontinence 3.92±13.64 7.84±18.74 0.00±0.00 1.73 .094 
Dysuria 13.73±18.56 9.80±15.66 17.65±20.81 -1.24 .223 
Abdominal pain 27.45±26.55 15.69±20.81 39.22±26.97 -2.85 .008 
Buttock pain 21.57±29.45 21.57±31.05 21.57±28.73 0.00 >.999 
Bloating 32.35±29.00 27.45±26.97 37.25±30.92 -0.99 .332 
Dry mouth 32.35±25.27 27.45±21.20 37.25±28.58 -1.14 .264 
Hair loss 4.90±14.52 9.80±19.60 0.00±0.00 2.06 .047 
Taste 4.90±11.98 5.88±13.10 3.92±11.07 0.47 .641 
Flatulence 22.55±24.23 23.53±22.87 21.57±26.20 0.23 .818 
Fecal incontinence 27.45±25.25 27.45±24.25 27.45±26.97 0.00 >.999 
Sore skin 21.57±27.07 21.57±26.20 21.57±28.73 0.00 >.999 
Embarrassment 18.63±27.45 21.57±28.73 15.69±26.66 0.62 .540 
Impotence 30.39±38.81 27.45±37.70 33.33±40.82 -0.44 .666 

Note. Exp. = experimental group, Cont. = control group, M = mean, SD = standard deviation, LARS 

= low anterior resection syndrome, EORTC-QLQ-CR29 = European Organization for Research and 

Treatment of Cancer-Quality of Life Questionnaires-ColoRectal 29. The range of function and 

symptom scores is 0 to 100. An increase in the LAR score means a decrease in bowel function. An 

increase in the symptom score means severe symptom experience. 
†Fisher's exact test 
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5.2.2. Hypothesis tests 

5.2.2.1. Difference in self-efficacy between the groups (Hypothesis 1) 

The self-efficacy of the experimental group was higher both at 1 month and 

3 months compared with the control group, although there was no statistical 

significance (Table 3-1). However, ANCOVA results for adjusting baseline scores 

of self-efficacy showed that there were statistically significant differences at both 

time points between the two groups.  

The GEE results showed that group and time effects were not statistically 

significant. However, the interaction between group and time (coefficient = 4.53, p 

= .049) showed a statistically significant difference (Table 3-2, Figure 10). 

Therefore, hypothesis 1, ‘The experimental group participating in the 

bowel function improvement program will show greater improvement in self-

efficacy (over time) than the control group’ was supported. 

 

Table 3-1. Difference in self-efficacy between the groups 

Outcome Time Exp. (n=17) Cont. (n=17) t or F p 
  M±SD M±SD   
Self-efficacy T1 62.65±9.43 63.59±9.93 -0.28 .779 

 T2 65.88±12.37 64.71±10.45 0.30 .767 
    12.25† <.001 
 T3 65.65±12.10 62.06±12.01 0.87 .392 
    32.86† <.001 

Per-protocol analysis results 
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   (n=13)  (n=17)   
Self-efficacy T1 62.31±10.35 63.59±9.93 -0.34 .734 

 T2 66.31±13.55 64.71±10.45 0.37 .717 
    10.19† .001 
 T3 65.77±13.59 62.06±12.01 0.79 .435 
    38.15† <.001 

Note. Exp. = experimental group, Cont. = control group, M = mean, SD = standard deviation, T1 = 

baseline, T2 = 1 month after discharge, T3 = 3 months after discharge 
†ANCOVA was applied for adjusting baseline scores of self-efficacy between the two groups. 

 

Table 3-2. Difference in self-efficacy over time between the groups 

(N = 34) 

Parameter Regression
coefficient

SE Wald 95% CI P 
Lower Upper 

Intercept 63.59 2.34 741.42 59.01 68.17 <.001 
Group (ref. Cont.)       

Exp. -0.94 3.22 0.09 -7.26  5.37  .770 
Time (ref. T1)       

T2  1.12 2.45 0.21 -3.68  5.92  .648 
  T3 -1.53 1.54 0.99 -4.54  1.48  .320 
Group * Time (ref. Cont. * T1)       

Exp.*T2 2.12 2.94 0.52 -3.64  7.87  .471 
  Exp.*T3 4.53 2.30 3.89  0.03  9.03  .049 

Note. SE = standard error, CI = confidence interval, Cont. = control group, Exp. = experimental 

group, ref. = reference, T1 = baseline, T2 = 1 month after discharge, T3 = 3 months after discharge 
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Figure 10. Mean profiles of self-efficacy for the two groups over time 

Note. T1 = baseline, T2 = 1 month after discharge, T3 = 3 months after discharge. The range of self-

efficacy score is 17 to 85. 

5.2.2.2. Difference in bowel function between the groups (Hypothesis 2) 

As shown in Table 4-1, the average LARS scores of the experimental group 

at both 1 month (t = -0.41, p = .342) and 3 months (t = -1.63, p = .056) after 

discharge were lower than the scores of the control group, but there were no 

statistically significant differences.  
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Table 4-1. Difference in bowel function scores by time between the groups 

Time Outcome Exp. (n=17) Cont. (n=17) χ2 or t p 
M±SD or n(%) M±SD or n(%) 

1month LARS score  34.35±8.40 35.41±6.54 -0.41 .342† 
  No LARS   3(17.6)   1(5.9) 1.37 .504 

 Minor LARS   1(5.9)   2(11.8)   
 Major LARS  13(76.5)  14(82.3)   

3months LARS score  27.76±12.94 33.65±7.26 -1.63 .056† 
 No LARS 4(23.5)   1(5.9) 2.19 .334 
 Minor LARS 3(17.7)   3(17.6)   
 Major LARS 10(58.8)  13(76.5)   

Per-protocol analysis results 
  (n=13) (n=17)   

1month LARS score  35.08±8.10 35.41±6.54 -0.13 .451† 
  No LARS   2(15.4)   1(5.9) 0.81 .665 

 Minor LARS   1(7.7)   2(11.8)   
 Major LARS  10(76.9)  14(82.3)   

3months LARS score  28.77±12.63 33.65±7.26 -1.33 .097† 
 No LARS 3(23.1)   1(5.9) 1.89 .389 
 Minor LARS 2(15.4)   3(17.6)   
 Major LARS 8(61.5)  13(76.5)   

Note. Exp. = experimental group, Cont. = control group, M = mean, SD = standard deviation, LARS 

= low anterior resection syndrome. †One side tests were conducted. An increase in the LARS score 

means a decrease in bowel function. 
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Figure 11. Mean profiles of bowel function for the two groups over time 

 

Note. An increase in the LARS score means a decrease in bowel function. T1 = baseline, T2 = 1 

month after discharge, T3 = 3 months after discharge. The range of the LARS score is 0 to 42 (No 

LARS 0~20, Minor LARS 21~29, Major LARS 30~42). 

 

In the GEE analysis, only time effect was statistically significant 

(coefficient = 17.12, p < .001). Group (coefficient = 3.71, p = .407) and interaction 

between group and time (coefficient = -9.59, p = .055) were not statistically 

significant (Figure 11, Table 4-2).  
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Therefore, hypothesis 2, ‘The bowel function in the experimental group 

will be more improved (over time) than in the control group’ was not supported.  

 

Table 4-2. Difference in bowel function over time between the groups 

(N = 34) 

Parameter Regression
coefficient

SE Wald 95% CI P 
Lower Upper 

Intercept 16.53 3.52 22.02  9.63 23.43 <.001 
Group (ref. Cont.)        

Exp. 3.71 4.47  0.69 -5.06 12.47  .407 
Time (ref. T1)       

T2 18.88 3.57 27.91 11.88 25.89 <.001 
  T3 17.12 3.37 25.84 10.52 23.72 <.001 
Group * Time (ref. Cont. * T1)       

Exp.*T2 -4.77 4.89  0.95 -14.34  4.81  .329 
  Exp.*T3 -9.59 5.00  3.68 -19.39  0.21  .055 

Note. SE = standard error, CI = confidence interval, Cont. = control group, Exp. = experimental 

group, ref. = reference, T1 = baseline, T2 = 1 month after discharge, T3 = 3 months after discharge 

 

5.2.2.3 Difference in HRQOL between groups (Hypothesis 3) 

 Table 5-1 summarizes the differences in HRQOL between the experimental 

group and the control group at 1 month and 3 months after discharge. None of the 

functional scores or symptom scores of the experimental group at either 1 month or 

3 months were statistically different, compared to the control group. Also, 

ANCOVA results for adjusting baseline differences in abdominal pain and hair loss 

showed that there were no statistically significant differences between the two 
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groups. Therefore, hypothesis 3, ‘The experimental group will have a better 

HRQOL (over time) than the control group’ was not supported. 

 

Table 5-1. Differences in HRQOL scores by time between the groups 

Time Dependent variable Exp. (n=17) Cont. (n=17) t or F p 
  M±SD M±SD   

1month EORTC-QLQ-CR29     
   Functional scales     
     Body image 75.82±26.13 76.47±19.60 -0.08 .935 
     Anxiety 52.94±31.31 66.67±23.57 -1.44 .159 
     Weight 64.71±29.98 72.55±26.97 -0.80 .429 
     Sexual interest 13.73±20.61 23.53±25.72 -1.23 .229 
   Symptom scales     
     Urinary frequency 30.39±25.16 31.37±31.11 -0.10 .920 
     Blood and mucus in stool 5.88±13.10 7.84±10.40 -0.48 .632 
     Stool frequency 46.08±20.01 55.88±24.25 -1.29 .208 
     Urinary incontinence 7.84±18.74 3.92±11.07 0.74 .463 
     Dysuria 13.73±23.74 5.88±13.10 1.19 .242 
     Abdominal pain 9.80±15.66 11.76±16.42 0.08† .921 
     Buttock pain 35.29±29.98 39.22±39.50 -0.33 .747 
     Bloating 19.61±31.31 19.61±23.74 -0.00 >.999 
     Dry mouth 25.49±22.14 17.65±23.91 0.99 .329 
     Hair loss 0.00±0.00 1.96±8.08 0.48† .621 
     Taste 5.88±13.10 13.73±29.01 -1.02 .317 
     Flatulence 39.22±33.82 33.33±28.87 0.55 .589 
     Fecal incontinence 29.41±35.12 25.49±30.11 0.35 .729 
     Sore skin 39.22±24.25 37.24±38.88 0.18 .861 
     Embarrassment 37.25±35.12 39.22±31.70 -0.17 .865 
     Impotence 23.53±34.89 41.18±41.72 -1.34 .190 
3months EORTC-QLQ-CR29     
   Functional scales     
     Body image 74.51±23.16 76.47±24.18 -0.24 .811 
     Anxiety 64.71±32.21 60.78±24.25 0.40 .691 
     Weight 88.24±16.42 82.35±20.81 0.92 .367 
     Sexual interest 31.37±18.52 23.53±22.87 1.10 .280 
   Symptom scales     
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     Urinary frequency 27.45±21.20 21.57±24.84 0.74 .463 
     Blood and mucus in stool 3.92±9.37 8.82±14.57 -1.17 .252 
     Stool frequency 32.35±19.07 36.27±25.16 -0.51 .612 
     Urinary incontinence 5.88±13.10 1.96±8.08 1.05 .301 
     Dysuria 3.92±11.07 5.88±13.10 -0.47 .641 
     Abdominal pain 1.96±8.08 9.80±15.66 2.28† .120 
     Buttock pain 11.76±26.20 23.53±30.65 -1.20 .238 
     Bloating 19.61±23.74 17.65±23.91 0.24 .812 
     Dry mouth 13.73±16.91 23.53±25.72 -1.31 .199 
     Hair loss 15.69±29.15 15.69±26.66 0.02† .985 
     Taste 9.80±19.60 23.53±36.83 -1.36 .184 
     Flatulence 39.22±24.25 23.53±22.87 1.94 .061 
     Fecal incontinence 21.57±31.05 19.61±26.51 0.20 .844 
     Sore skin 19.61±20.61 21.57±31.05 -0.22 .830 
     Embarrassment 25.49±27.71 29.41±30.92 -0.39 .700 
     Impotence 21.57±28.73 35.29±36.27 -1.22 .230 

Note. Exp. = experimental group, Cont. = control group, M = mean, SD = standard deviation, LARS 

= low anterior resection syndrome, EORTC-QLQ-CR29 = European Organization for Research and 

Treatment of Cancer-Quality of Life Questionnaires-ColoRectal 29. The range of function and 

symptom scores is 0 to 100. An increase in the symptom score means severe symptom experience. 
†ANCOVA was applied for adjusting baseline differences between the two groups. 

 

The GEE analysis showed that none of the functional scores or symptom 

scores reflected any statistically significant difference between the experimental 

group and the control group over time, except for sexual interest, dysuria, 

abdominal pain, and hair loss. In those 4 variables, compared to baseline, the 

differences between the groups over time were statistically significant at 1 month, 

but there was no significant difference at 3 months. Therefore, the interactions 

between group and time in those 4 variables were not statistically significant 

differences (Table 5-2, Table 5-3, Appendix 14). 
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Table 5-2. Differences in functional scores over time between the groups 

(N = 34) 

Function variable Parameter Regression 
coefficient 

SE p 
 
  Body image Group (ref. Cont.)    

 Exp. -3.27 6.90 .636 
 Time (ref. T1)    

 T2 -1.31 5.14 .799 
   T3 -1.31 4.61 .777 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 2.61 7.61 .731 
   Exp.*T3 1.31 6.79 .847 
  Anxiety Group (ref. Cont.)    

 Exp. -3.92 8.35 .638 
 Time (ref. T1)    

 T2 11.77 7.31 .107 
   T3 5.88 6.92 .396 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -9.80 9.77 .316 
   Exp.*T3 7.84 10.11 .438 
  Weight Group (ref. Cont.)    

 Exp. -5.88 8.43 .485 
 Time (ref. T1)    

 T2 0.00 7.34 >.999 
   T3 9.80 5.38 .068 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -1.96 10.55 .853 
   Exp.*T3 11.77 9.07 .195 
  Sexual interest Group (ref. Cont.)    

 Exp. 7.84 7.79 .314 
 Time (ref. T1)    

 T2 7.84 7.09 .268 
   T3 7.84 7.09 .268 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -17.65 8.45 .037 
   Exp.*T3 0.00 8.79 >.999 

Note. SE = standard error, CI = confidence interval, Cont. = control group, Exp. = experimental 

group, ref. = reference, T1 = baseline, T2 = 1 month after discharge, T3 = 3 months after discharge 
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Table 5-3. Differences in symptom scores over time between the groups 

(N = 34) 

Symptom variable Parameter Regression
coefficient 

SE p 
 
  Urinary frequency Group (ref. Cont.)    

 Exp. 16.67 8.33 .045 
 Time (ref. T1)    

 T2 7.84 8.78 .372 
   T3 -1.96 6.34 .757 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -17.65 11.45 .123 
   Exp.*T3 -10.78 9.03 .232 
  Blood and mucus in stool Group (ref. Cont.)    

 Exp. -0.98 6.06 .872 
 Time (ref. T1)    

 T2 -6.86 5.01 .171 
   T3 -5.88 5.87 .317 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -0.98 5.91 .868 
   Exp.*T3 -3.92 7.07 .579 
  Stool frequency Group (ref. Cont.)    

 Exp. -1.96 7.71 .799 
 Time (ref. T1)    

 T2 37.26 6.43 <.001 
   T3 17.65 6.12 .004 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -7.84 9.41 .405 
   Exp.*T3 -1.96 8.98 .827 
  Urinary incontinence Group (ref. Cont.)    

 Exp. 7.84 4.41 .075 
 Time (ref. T1)    

 T2 3.92 2.60 .132 
   T3 1.96 1.90 .303 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -3.92 7.27 .590 
   Exp.*T3 -3.92 5.51 .476 
  Dysuria Group (ref. Cont.)    

 Exp. -7.84 6.13 .201 
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 Time (ref. T1)    
 T2 -11.77 4.76 .013 

   T3 -11.77 5.51 .033 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 15.69 7.76 .043 
   Exp.*T3 5.88 6.89 .393 
  Abdominal pain Group (ref. Cont.)    

 Exp. -23.53 8.01 .003 
 Time (ref. T1)    

 T2 -27.45 6.92 <.001 
   T3 -29.41 7.27 <.001 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 21.57 9.79 .028 
   Exp.*T3 15.69 8.29 .059 
  Buttock pain Group (ref. Cont.)    

 Exp. 0.00 9.95 >.999 
 Time (ref. T1)    

 T2 17.65 11.13 .113 
   T3 1.96 8.53 .818 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -3.92 14.46 .786 
   Exp.*T3 -11.77 11.84 .320 
  Bloating Group (ref. Cont.)    

 Exp. -9.80 9.65 .310 
 Time (ref. T1)    

 T2 -17.65 8.37 .035 
   T3 -19.61 9.63 .042 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 9.80 12.90 .447 
   Exp.*T3 11.77 12.27 .338 
  Dry mouth Group (ref. Cont.)    

 Exp. -9.80 8.37 .242 
 Time (ref. T1)    

 T2 -19.61 8.35 .019 
   T3 -13.73 6.83 .044 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 0.00 9.25 >.999 
   Exp.*T3 17.65 9.42 .061 
  Hair loss Group (ref. Cont.)    

 Exp. 9.80 4.61 .033 
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 Time (ref. T1)    
 T2 1.96 1.90 .303 

   T3 15.69 6.27 .012 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -11.77 4.99 .018 
   Exp.*T3 -9.80 10.51 .351 
  Taste Group (ref. Cont.)    

 Exp. 1.96 4.04 .627 
 Time (ref. T1)    

 T2 9.80 6.05 .105 
   T3 19.61 9.22 .033 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -9.80 7.73 .205 
   Exp.*T3 -15.69 11.07 .157 
  Flatulence Group (ref. Cont.)    

 Exp. 1.96 8.18 .811 
 Time (ref. T1)    

 T2 11.77 7.31 .107 
   T3 1.96 5.86 .738 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 13.73 8.59 .110 
   Exp.*T3 3.92 11.45 .732 
  Fecal incontinence Group (ref. Cont.)    

 Exp. 0.00 8.53 >.999 
 Time (ref. T1)    

 T2 -1.96 7.58 .796 
   T3 -7.84 8.56 .360 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 3.92 12.38 .751 
   Exp.*T3 1.96 12.01 .870 
  Sore skin Group (ref. Cont.)    

 Exp. 0.00 9.15 >.999 
 Time (ref. T1)    

 T2 15.69 9.65 .104 
   T3 0.00 10.00 >.999 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 1.96 10.82 .856 
   Exp.*T3 -1.96 12.24 .873 
  Embarrassment Group (ref. Cont.)    

 Exp. 5.88 9.22 .524 
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 Time (ref. T1)    
 T2 23.53 8.21 .004 

   T3 13.73 6.24 .028 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -7.84 13.26 .554 
   Exp.*T3 -9.80 12.07 .417 
  Impotence Group (ref. Cont.)    

 Exp. -5.88 13.08 .653 
 Time (ref. T1)    

 T2 7.84 11.27 .487 
   T3 1.96 12.55 .876 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -11.77 15.54 .449 
   Exp.*T3 -7.84 16.10 .629 

Note. SE = standard error, Cont. = control group, Exp. = experimental group, ref. = reference, T1 = 

baseline, T2 = 1 month after discharge, T3 = 3 months after discharge. An increase in the symptom 

score means severe symptom experience. The range of symptom score is 0 to 100. 

 

 

5.2.2.4. Difference between groups in unplanned healthcare resources 

utilization (Hypothesis 4) 

 Overall, the number of instances of unplanned healthcare resources 

utilization including emergency department (ED) visit, outpatient department (OPD) 

visit, pharmacy visit, and contact with healthcare professionals (HCPs) was lower 

in the experimental group, compared with the control group (Table 6). The 

healthcare costs in the experimental group were also lower than in the control group. 

However, only the number of pharmacy visits at 1month was statistically different 

(p = .044).   
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 Therefore, hypothesis 4, ‘The utilization of healthcare resources in the 

experimental group will be lower than in the control group’ was partially supported. 

 

Table 6. Differences in unplanned healthcare resources utilization 

Time Dependent variable Exp. 
(n=17) 

Cont. 
(n=17) 

χ2 or t p 

  n(%) or 
M±SD 

n(%) or 
M±SD 

  

1month Readmission 0(0.0) 0(0.0)   
 Emergency department visit 0(0.0) 1(5.8)  >.999† 
 Outpatient department visit 1(5.9) 3(17.7) 1.13 .287 
 Pharmacy visit 0(0.0) 5(29.4)  .044† 
 Contact with HCPs 3(17.7) 4(23.5) 0.18 .671 
 Healthcare cost 0.59±2.43 15.65±48.23 -1.29 .208 

3months Readmission 0(0.0) 0(0.0)   
 Emergency department visit 0(0.0) 1(5.9)  >.999† 
 Outpatient department visit 0(0.0)  2(11.8)  .485† 
 Pharmacy visit 1(5.9)  3(17.7) 1.13 .287 
 Contact with HCPs 0(0.0) 0(0.0)   
 Healthcare cost 4.12±12.78 13.12±28.07 -1.20 .238 

Note. Exp. = experimental group, Cont. = control group, M = mean, SD = standard deviation, HCPs 

= healthcare professionals 
†Fisher's exact test 
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6. DISCUSSION 

 

 This study was conducted to develop a bowel function improvement 

program for postoperative male rectal cancer patients, based on Bandura’s self-

efficacy theory and the MRC framework for developing complex interventions, and 

to evaluate the effectiveness of the intervention. Therefore, this chapter contains a 

discussion on the development of the bowel function improvement program and the 

effects of the bowel function improvement program. 

  

6.1. Development of the bowel function improvement program 

The bowel function improvement program for rectal cancer surgery 

patients developed in this study is designed to improve patients’ health outcomes 

and their compliance with the intervention and ultimately to maximize the 

effectiveness of the intervention. As behavioral change was essential to increase 

compliance with the intervention, Bandura’s self-efficacy theory was selected 

during the theory identification phase. The self-efficacy theory has long been 

applied and verified in nursing science to promote behavioral change and adherence 

(Lenz & Shortridge-Baggett, 2002; Messer et al., 2007). Also, a scoping review 

supported that the self-efficacy theory is the most effective theory in promoting 
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PFMT adherence (McClurg et al., 2015). In this study, 76.5% of patients performed 

PFMT according to the protocol. Besides, the experimental group showed higher 

self-efficacy over time. Therefore, the theory choice was appropriate to increase 

compliance and self-efficacy in the bowel function improvement program.  

The characteristics of patients who did not comply with the intervention 

were as follows: 1) one patient who did not have severe bowel dysfunction at 

1month, 2) one patient who complied with protocol up to 1month but did not 

comply after 1month due to lack of time, 3) one patient who expressed difficulty in 

performing PFMT because of severe fecal incontinence early after discharge, and 

4) one patient who performed his own exercise program and coping methods.  

This study followed the steps of the MRC framework but did not strictly 

follow all the steps. For example, the MRC framework recommends that a prior 

pilot test or feasibility test should be performed to examine key uncertainties related 

to program development and to predict the effect size of the program (Craig et al., 

2008). However, in this study a pilot test was not conducted before randomized 

controlled trials, due to budgetary and time constraints. 

The multidisciplinary team approach can be effective for developing a 

complex intervention to improve applicability of the intervention in practice 

(Hardeman et al., 2005). This study initially planned to develop a multidisciplinary 

intervention program, but it was modified to a nurse-led program to resolve not only 
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the cost issues but also the discontinuity of care derived from the field investigation. 

A representative multidisciplinary program for rectal cancer is the Enhanced 

Recovery After Surgery (ERAS) program. Since 2001, the ERAS Group has formed 

a multidisciplinary group of experts to develop a perioperative protocol for early 

recovery after surgery. Starting with the ERAS guideline for colorectal cancer 

surgery in 2012, the ERAS group has released guidelines for 20 surgeries as of 2019 

and is recognized as a global standard (ERAS®Society, 2019). However, this 

guideline only focuses on treatment during hospital stays, not problems that patients 

experience the most, such as bowel dysfunction after discharge.  

The duration of intervention was 3 months in this study, which is within 

the range of previous studies (Allgayer et al., 2005; Nishigori et al., 2018). Also, 

the minimum duration of recommendations (4 weeks to 3 months) (Dumoulin et al., 

2018) was met. The first 3 months after surgery are the most difficult time for 

coping with changes in bowel function (Liu et al., 2017). Therefore, three months 

of intervention can be considered appropriate. However, some participants 

expressed that a longer intervention is required because the bowel function did not 

recover completely after the end of the program. Future studies should consider 

longer intervention periods. 

The time required to perform 3 sets of PFMT (5 movements/10 times/1 set) 

was 30 minutes. The PFMT consisted of 5 movements as low- and medium-
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intensity exercises respectively. Participants conducted low-intensity exercise for 

one month after discharge and then moderate-intensity exercise. The daily exercise 

time was within the range of previous studies (Allgayer et al., 2005; Laforest et al., 

2012; Liang et al., 2016). Most participants reported that 30 minutes was adequate 

time for performing 3 sets of PFMT and there was no difficulty in performing the 

PFMT. There is no consensus on the dose or intensity of PFMT intervention yet, 

but it can be considered that it is acceptable for the patient to perform 30 minutes 

of exercise per day and increase the intensity of the exercise over time. 

In order to evaluate the proper performance of PFMT, it is important to 

objectively measure the degree of contraction of the anal sphincter. In this study, 

the adequacy of exercise performance was checked during two face-to-face 

educational sessions, but the sphincter contraction status using manometry (Kye et 

al., 2016; Nishigori et al., 2018), biofeedback equipment (Kye et al., 2016; Laforest 

et al., 2012), or fingers methods (Hung et al., 2016) was not measured as in previous 

studies. Those methods were not applicable because our study only included 

patients who had already undergone LAR and were discharged within a week. 

Therefore, it could be helpful to measure the adequacy of PFMT using the above 

method in patients with rectal cancer, before surgery. 

In this study, the bowel function improvement program was provided only 

to male patients, so as to control potential confounding factors related to gender 
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difference. However, the program has also been considered for female patients in 

terms of goals, structure, and contents of the program. Further research is needed 

that applies the program including female patients also in the sample, to evaluate 

its effectiveness to increase generalization. 

The bowel function improvement program has several strengths when 

compared to previous studies, in terms of the composition of interventions. First, 

the patients’ access to viewing the PFMT movements at any time and performing 

the PFMT was enhanced by providing the PFMT video clip. Second, psychological 

relaxation was promoted by assessing the physical and psychological status and 

providing emotional support through telephone coaching. Also, telephone coaching 

was used as a strategy to tackle PFMT non-adherence, a weakness of home-based 

exercise (Dumoulin, Glazener, & Jenkinson, 2011). Telephone coaching is known 

as a strategy to increase adherence and effectiveness in exercise or dietary 

interventions (Van Blarigan & Meyerhardt, 2015). 

 

6.2. Effects of the bowel function improvement program 

 The research findings are discussed here based on the hypotheses 

established, to evaluate the effectiveness of the bowel function improvement 

program. 
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 The bowel function improvement program based on Bandura’s self-

efficacy theory was statistically effective in improving self-efficacy over time. Self-

efficacy scores in this study were similar to those of previous studies on cancer 

surgery patients in Korea (Lee, 2017). The self-efficacy scores at each time point 

did not differ between the experimental and control groups, but the self-efficacy 

scores showed a better trend in the experimental group over time. The self-efficacy 

of the experimental group increased after 1 month and was maintained up to 3 

months after discharge, whereas the self-efficacy of the control group increased in 

1 month and then decreased in 3 months. The results indicate that the strategies for 

enhancing self-efficacy were successful, despite there being only a small difference. 

A longitudinal study of self-efficacy for managing illness-related problems in 872 

colorectal cancer patients reported that self-efficacy tends to increase over time 

after diagnosis, except for symptoms and health problems (Grimmett et al., 2017). 

Self-efficacy for symptoms and health problems did not increase until 3 months 

after the start of treatment, which can be explained by the inverse relationship 

between self-efficacy and symptom severity (Zhang et al., 2015). In this study, 

bowel dysfunction and symptoms related to bowel function in the control group 

had not significantly changed until 3 months after discharge. These results indicate 

that at least 3 months of continuous intervention is required to improve self-efficacy 

and alleviate symptoms, including defecation dysfunction. 
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There are several issues to consider, when interpreting this result. The 

general self-efficacy measurement tool used in this study was not quite suitable for 

assessing self-efficacy in cancer patients. Sherer’s general self-efficacy tool was 

originally developed for college students (Sherer et al., 1982). Although the 

measurement tool has been used and validated for a wide range of populations 

including cancer patients, specific measurement tools for measuring cancer patients’ 

self-efficacy for disease management would be appropriate.  

 The bowel function improvement program was not effective in improving 

bowel function at the endpoint (3 months) of this study and over time. However, 

LARS syndrome, a clinically significant bowel dysfunction, decreased from 82.4% 

(1 month) to 76.5% (3months) in the experimental group, whereas the control group 

showed no change in 94.1%. Moreover, at the endpoint, the experimental group 

decreased to 58.8% of patients with major LARS syndrome, whereas a high 

percentage of the control group (76.5%) were still affected. In addition, PPA results 

showed that the bowel function improvement program was effective in improving 

bowel function over time (regression coefficient = -11.20, p = .048) (Appendix 14). 

A pooled effect size (standardized mean difference = -0.62, 95% CI -0.96 to -0.27) 

including current study and previous studies (Laforest et al., 2012; Lin et al., 2016) 

showed that PFMT was effective in reducing bowel dysfunction (Appendix. 13). 

Laforest et al.’s (2012) study also reported that PFMT with biofeedback for 
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15 weeks was not effective on bowel function. The bowel function score (fecal 

incontinence) in the PFMT group was better than in the control group, but there was 

no statistical significance (8.3 vs 9.9, p = .010). However, other results related to 

bowel function, such as stool frequency (2.6 vs 4.0 per day, p = .025) and dyschezia 

(22 vs 63%, p = .008), were statistically significant (Laforest et al., 2012). A recent 

study conducted in Taiwan tested the effectiveness of PFMT on bowel function for 

9 months in rectal cancer patients who had undergone a temporary ileostomy repair 

after LAR. The PFMT was effective in improving bowel function (fecal 

incontinence) at 1, 2, 3, 6 months and over time (2, 3, 6 months), and the difference 

in bowel function between experimental and control groups was the largest at 3 

months after surgery (3.30 vs 6.19, p = .006). In this study, the average bowel 

function scores were similar (34.35 vs 35.41, p = .342) at 1 month but the difference 

between the groups increased at 3 months (27.76 vs 33.65, p = .056). However, the 

average LARS score was still high at the endpoint of this study (M = 27.76, SD = 

12.94), which indicated an inappropriate endpoint to evaluate the effect. Lin et al.’s 

(2016) results show that only 11.3% of patients at 6 months experienced more 

moderate fecal incontinence. Therefore, future studies should consider extending 

the follow-up period. 

There are few studies that examine the bowel function after early PFMT, 

and it is difficult to compare the differences directly because of the use of different 
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measurement tools and the various intervention characteristics including contents, 

duration, intensity, and dose. In order to reduce the selection bias, this study 

performed a random assignment. However, the experimental group included a 

group of patients who were more likely to experience bowel dysfunction. For 

example, more patients with tumor location closer to the anal verge were included 

in the experimental group (n = 6) than in the control group (n = 3), and there were 

more patients in the experimental group (10 vs 6) who had undergone temporary 

ileostomy repair. As a result of subgroup analysis excluding the patients who had 

received ileostomy repair, there was a statistically significant difference in LARS 

scores between the experimental group (M = 21.57, SD = 12.53) and the control 

group (M = 31.18, SD = 7.55) at 3 months (t = -2.05, p = 0.029). Although further 

research is required to support the clinical evidence, emerging literature and this 

study have shown that early PFMT could usefully impact bowel function.  

 The bowel function improvement program for postoperative male rectal 

cancer patients was not effective in improving HRQOL at each time point and over 

time. There were no remarkable differences in all the functional scores including 4 

subscales, and symptom scores including 16 subscales between the experimental 

and the control groups. Most subscale scores were within the range of previous 

studies (Ihn et al., 2015; Montazeri, Emami, Sadighi, Mohagheghi, & Sedighi, 2017; 

Stiggelbout et al., 2016; Whistance et al., 2009), except for stool frequency, 
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flatulence, fecal incontinence, sore skin, and embarrassment by defecation. These 

symptom scores were higher than the scores of previous studies. Most of the studies 

recruited patients 3 months after surgery and included colon cancer as well as rectal 

cancer. Therefore, bowel dysfunction-related symptoms of participants in this study 

were considered to be more severe. 

Contrary to the results of this study, Hung et al.’s (2016) study, which is 

the most similar to the present study, showed that PFMT was effective in improving 

HRQOL in patients with rectal cancer surgery. There was no difference in HRQOL 

until 2 months, but the HRQOL of the experimental group was significantly better 

than that of the control group from 3 months to 9 months, with the largest difference 

at 6 months (Hung et al., 2016). Laforest et al.’s (2012) study also reported that 

PFMT with biofeedback was effective in improving HRQOL at 5 months after 

ileostomy repair.  

The differences between these findings merit consideration of several 

aspects in interpretation. First, 3 months might be too short a period as an endpoint 

to measure HRQOL. As mentioned above, previous studies (Hung et al., 2016; 

Laforest et al., 2012) showed the largest difference in HRQOL between 5 and 6 

months after surgery. Second, the sample size was not large enough for testing the 

effects on HRQOL. The sample size of this study was calculated only based on 

the effect size of bowel function in a previous study (Lin et al., 2016). Third, the 
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measurement tools used to evaluate HRQOL were different in this study and 

previous studies (Hung et al., 2016; Laforest et al., 2012). This study used 

EORTC-QLQ-CR29, whereas previous studies had used FIQL. Both 

measurement scales are condition-specific tools, but FIQL is only focused on 

fecal incontinence. Contrary to what emerged from the literature review in this 

study, a recently published systematic review of the EORTC-QLQ-CR29 

measurement tool reported that the measurement property of the tool was limited 

(van der Hout et al., 2019). According to van der Hout et al.’s (2019) review, 

EORTC-QLQ-CR29 has sufficient internal consistency but insufficient reliability 

and inconsistent construct validity. In this study, Cronbach’s alpha values for 

blood and mucus in stool and for stool frequency were 0.59 and 0.62 respectively. 

The reliability insufficiency of EORTC-QLQ-CR29 has also been reported in 

other countries (Montazeri et al., 2017; Stiggelbout et al., 2016). In the Dutch 

study, Cronbach’s alpha values for blood and mucus in stool and stool frequency 

were low, at 0.56 and 0.68 respectively (Stiggelbout et al., 2016). Montazeri et 

al.’s (2017) study, which was conducted in Iran, also reported that Cronbach’s 

alpha for blood and mucus in stool was as low as 0.48. The most problematic 

aspect of reliability in the scales was blood and mucus in stool. However, the item 

asking whether blood comes out of the stool and the item asking whether mucus 

comes out of the stool are questions for different symptoms, and the correlation 
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between the two items could be low. The Cronbach’s alpha value can be improved 

by adding more highly correlated items or by increasing the number of items (Heo, 

Kim, & Faith, 2015). An alternative would be to present an overall Cronbach's 

alpha for 4 functional scales and 16 symptom scales. For example, the Cronbach’s 

alpha values of the overall functional scale and the symptom scale were 0.72 and 

0.87 respectively in this study.  

 The overall unplanned utilization of healthcare resources in the 

experimental group was lower than in the control group. The most frequent reason 

for the unplanned use of healthcare resources was pharmacy visits for symptom 

management including anal pain and anal skin problem, digestive problems, and 

inflammation. The reasons why patients made unexpected OPD visits were the 

same as for pharmacy visits. Two patients in the control group visited the 

emergency room for postoperative complications such as suture site leakage and 

ileus. Continuous information on symptom management through face-to-face 

education at week 2 and telephone coaching at weeks 3 and 4 may have led to this 

positive outcome. However, since this outcome has not been reported in other 

studies, further studies are needed. Nevertheless, this study is meaningful in that it 

has elicited the basic data on why patients resort to unexpected use of healthcare 

resources. 
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6.3. Limitations 

 This study has several limitations. First, the sample size was not adequate 

for evaluating the HRQOL, healthcare resource utilization, and self-efficacy, except 

for bowel function. This is because the sample size was calculated only based on 

the primary outcome, the bowel function. Second, since this study was conducted 

in a tertiary hospital in the Korean context, the study findings are potentially limited 

in their generalizability to international patients with rectal cancer surgery. Third, 

measurement errors may have occurred. The measurement time point for assessing 

the bowel function at baseline could not be appropriate. Because of the short 

hospital stay after surgery, some patients were discharged without checking their 

first defecation. Fourth, 3 months might be too short a period as an endpoint to 

measure bowel function and HRQOL. Fifth, muscle contraction was not assessed 

objectively to evaluate the performance of PFMT properly. Lastly, multidisciplinary 

approaches may be more effective in providing complex interventions, including 

exercise, diet, and symptom management.  

 

6.4. Implications 

 The significance of this study is that it supported the usefulness of 

Bandura’s theory of self-efficacy from the theoretical standpoint. The bowel 

function improvement program was effective in improving self-efficacy over time, 
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although the difference was small. Also, as most participants assigned to the 

experimental group complied with the protocol (76.5%), it was effective in 

increasing adherence.   

In terms of nursing research, the bowel function improvement program 

contributed to generating empirical evidence. This program has helped patients with 

rectal cancer surgery potentially improve bowel function, which is the biggest 

difficulty after discharge. Besides, it reduced unplanned healthcare resource 

utilization partially. In addition, all the other health outcomes measured in this study, 

including HRQOL were favored in the experimental group, despite not being 

statistically significant. These findings could guide future research for rectal cancer 

patients and patients who experience bowel dysfunction. 

In nursing practice, the bowel function improvement program for rectal 

cancer surgery patients could be an intervention that a nurse immediately applies to 

improve bowel function. While the entire 4-week intensive program and 8-week 

maintenance program could be difficult to provide, ward nurses or nurse 

practitioners or incontinence nurses could provide the program as a discharge 

education. The PFMT presented as a type of video clip especially, which is the core 

of the program, could be provided through mobile phone in order that patients can 

use it at any time. In addition, in terms of nursing education, this program could be 

used as teaching material for nurses as well as for rectal cancer surgery patients.  
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7. CONCLUSIONS 

 

7.1. Conclusion 

The purposes of this study were to develop the bowel function 

improvement program for postoperative male rectal cancer patients and to test the 

effectiveness of the program. The research findings show that the bowel function 

improvement program for rectal cancer patients is potentially effective in 

improving bowel function after rectal cancer surgery and reducing unplanned 

healthcare resources utilization partially. It is expected that a nurse-led bowel 

function improvement program could be provided for the early recovery of patients 

with rectal cancer surgery who are scheduled for discharge from the acute hospital. 

 

7.2. Suggestions for future research 

 To address the limitations of this study, future studies should consider 

various aspects. First, in terms of experimental research, screening is necessary by 

measuring bowel function at the first OPD visit after discharge. If the study is 

performed in patients with bowel dysfunction, the effect size of the treatment is 

expected to be greater. Second, future studies should be conducted with larger 

samples to confirm the effectiveness of improvement in HRQOL and healthcare 
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resources utilization. Repetitive studies should be conducted in various settings for 

generalization. Third, more valid measurement tools should be used for testing the 

theoretical framework. Self-efficacy tools in particular may be more suitable as 

cancer patient-specific measurement tools, rather than the general version. Fourth, 

longitudinal studies are required with observation up to 6 months or a year as the 

endpoint of bowel function and HRQOL. Finally, multidisciplinary intervention 

should be developed to increase the applicability of the intervention in practice and 

to cope with the complex healthcare environment. 
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Appendix 1. Tables and figures in systematic review 
 

Characteristics of participants 
Author 
(year) Country Design Participants 

Age 
(mean)

Male 
(%) 

EG 
(n) 

CG 
(n) 

        

Allgayer 
(2005) 

Germany Non-
RCT 

Rectal cancer surgery patients with 
RT or without RT 
RT+rectal surgery(n): 41 
Only rectal surgery(n): 54 

63.3 64.2 95 0 

Ho 
(1997) 

Singapore Non-
RCT 

Patients who had unsatisfactory 
responses to at least 6months of 
antidiarrheal drugs or laxatives 
after LAR 

64.8 45.5 11 0 

Ho 
(1996) 

Singapore Non-
RCT 

Patients who had unsatisfactory 
responses to at least 6months of 
antidiarrheal drugs after colorectal 
surgery 

62.1 76.9 7 0 

Hung 
(2016) 

Taiwan RCT Rectal cancer patients who had 
received colostomy closure and 
coloanal anastomosis 

66.8 80.8 26 26 

Kim 
(2015) 

Korea Pilot 
study 

Rectal cancer patients after 
ileostomy closure 

57.6 66.7 6 6 

Kim 
(2011) 

Korea Retrosp
ective 
cohort  

Patients with LRA syndrome after 
sphincter-saving surgery for rectal 
cancer 

58.1 70.0 70 0 

Kye 
(2016) 

Korea RCT Patients who underwent 
neoadjuvant chemoradiation 
therapy after sphincter-saving 
surgery 

63.2 53.2 26 21 

Laforest 
(2012) 

France Case-
control 

Patients undergoing a TME with 
low colorectal or coloanal 
anastomosis for rectal cancer 

57.6 56.5 22 24 

Liang 
(2016) 

China Retrosp
ective 
cohort 

Patients with anterior resection 
syndrome after sphincter-saving 
surgery with TME for rectal cancer

63.1 65.6 61 0 

Lin 
(2016) 

Taiwan RCT Rectal cancer patients who had 
received stoma closure 
surgery 

64.1 79.2 27 26 

Liu 
(2011) 

Taiwan Non-
RCT  

Low rectal cancer patients who 
received sphincter preserving 
surgery and closure of colostomy 

60.5 54.5 11 11 

Nishigori 
(2018) 

Japan Prospec
tive 
cohort  

Rectal cancer patients with 
postoperative bowel dysfunction 
for more than 6 months after 
surgery 
LAR(n): 20, ISR(n): 10 

66.9 76.7 30 0 

Note. EG = experimental group; CG = control group; RT = radiation therapy; LAR = low anterior resection; 
RCT = randomized controlled trial; TME = total mesorectal excision; ISR = intersphincteric resection; PFMT 
= pelvic floor muscle training; BF = biofeedback 
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Characteristics of intervention, control, and outcome 

Author 
(year) 

Intervention Control Outcome type Duration interventionist delivery 
       

Allgayer 
(2005) 

PFMT 
+BF 

3weeks  
PFMT 30-40min/1day 
BF 1hr 

Therapist Face-to-face, 
leaflet 

None MCIS 
Manometry 

       

Ho 
(1997) 

PFMT 
+BF 

4weeks 
Home PFMT 
BF:1hr/1week 

No information Face-to-face None Manometry 
Stool 
frequency 

       

Ho 
(1996) 

PFMT 
+BF 

4weeks 
Home PFMT 
BF:1hr/1week 

No information Face-to-face None Manometry 
Stool 
frequency 

       

Hung 
(2016) 

PFMT PFMT 4sessions /1day
20contractions/1sessio
n 

Research 
assistant 

Face-to-face, 
DVD, leaflet

Usual 
care 

FIQL 

       

Kim 
(2015) 

PFMT 
+BF 

Before surgery 
4weeks after surgery 
BF 2times/1week 

Therapist Face-to-face PFMT FIQL 
WIS 
Manometry 

       

Kim 
(2011) 

PFMT 
+BF 

10weeks 
BF 1time/1week,  

Clinical nurse  
specialist 

Face-to-face None WIS 
Manometry 

       

Kye 
(2016) 

PFMT 
+BF 

During temporary 
stoma interval 
BF 1-2times/1week 

No information Face-to-face PFMT WIS 
Manometry 

       

Laforest 
(2012) 

PFMT 
+BF 

15weeks 
BF 1hr/1week,  

Physiotherapist Face-to-face Usual 
care 

WIS 
FIQL 
SF-36 

       

Liang 
(2016) 

PFMT 
+BF 

PFMT 1hr/1day 
BF median 15 sessions

Therapist Face-to-face None WIS, VIS 
Manometry 
Stool 
frequency 

       

Lin 
(2016) 

PFMT PFMT 4sessions /1day
20contractions/1sessio
n 

Research 
assistant 

Face-to-face, 
DVD, leaflet

Usual 
care 

WIS 

       

Liu 
(2011) 

PFMT PFMT 30-40min/1day Ostomy care 
nurse specialist

Face-to-face Usual 
care 

FACT-C 

       

Nishigori 
(2018) 

PFMT 
+BF 

6months 
BF 1times/2-3weeks  

Clinician or  
physiotherapist

Face-to-face None WIS 
FISI 
LARSS 
FIQL 
Manometry 

Note. PFMT = pelvic floor muscle training; BF = biofeedback; MCIS = modified Cleveland incontinence score; 
FIQL = fecal incontinence quality of life; WIS = Wexner incontinence score; SF-36 = short form 36 
questionnaire; VIS = Vaizey incontinence scale; FACT-C = functional assessment of cancer therapy-colorectal 
cancer; FISI = fecal incontinence severity index; LARSS = low anterior resection syndrome score 
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Quality assessment of individual studies 
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Note. Hung (2016) and Lin (2016)’ s articles were published from the same project. 
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(B) Non-randomized studies 
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Quality assessment of overall studies 

 

(A) Randomized controlled trials 
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Appendix 2. The results of investigation and consultation with clinical experts 

Fields Current education program Problems or unmet needs Implications 

Disease  Educator: surgeon or NPs

 Method: lecture, group 

education 

 Contents: surgery, 

postoperative 

complications, symptom 

management, wound care  

 Duration: 30 minutes 

 Frequency: once a week  

 Only one-time education 

 Lack of targeted 

education for patients with 

rectal cancer surgery 

 Lack of consideration for 

health literacy 

 Lack of integrated 

understanding of 

patients and unmet 

education needs in the 

care continuum 

 Targeted education 

needed only for 

patients with rectal 

cancer 

 Care continuity over 

time 

 Providing exercise 

program 

 Repetitive, efficient 

education (e.g. video) 

Nutrition  Educator: dietician 

 Method: lecture, group 

education 

 Contents: diet buildup, 

balanced diet   

 Duration: 30 minutes 

 Frequency: once a week 

 Only one-time education 

 Lack of connectivity in 

education 

Exercise  No program for inpatient  
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Appendix 3. The draft of the bowel function improvement program 
Efficacy sources Period

(week)
Time 
point Goal Contents Methods (strategies) Length

(min)PA VE VP EA 

O  O  1st Before 
discharge

 Dietary 
management 
 Symptom 

management 
 Exercise 

 Function of rectum 
 Definition of LARS (bowel 

dysfunction) 
 Disease experience of rectal 

cancer surgery patients 
 Purpose and method of PFMT
 Diet management 
 Postoperative symptom 

management 

 Face-to-face 
 Education using tablet PC 
 Exercise demonstration and 

practice 
 Exercise video provision 

(Mobile phone, USB, DVD) 
 Caregiver engagement 
 Exercise/diet diary 

education 

40 

O O  O 2nd 
First 
OPD 
visit 

 Exercise 
check 
 Motivation 

 Introduction of a successful 
case of PFMT 
 Check of the appropriateness 

of PFMT performance 

 Face-to-face 
 Introduction of model case
 Text messages 
 Exercise/diet diary 

recording 

30 

O  O O 3rd 
3 weeks 

after 
discharge

 Adherence 
check 
 Identification 

of barriers 

 Identification of difficulties in 
performance and maintenance 
of PFMT 
 Physical/psychological state 

check 
 Emotional support 

 Telephone coaching 
 Text messages 
 Exercise/diet diary 

recording 

20 

O  O O 4th 
4 weeks 

after 
discharge

 Overcoming 
the barriers 
 Maintaining 

PFMT 

 Discussion on successful 
PFMT experience 
 Planning of PFMT 

maintenance 

 Telephone coaching 
 Text messages 
 Exercise/diet diary 

recording 

20 

Notes: PA = performance accomplishments; VE = vicarious experience; VP = verbal persuasion; EA = emotional arousal; LARS = low 
anterior resection syndrome; PFMT = pelvic floor muscle training; OPD = outpatient department
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Appendix 4. Details of the specific exercises  
 

골반저근강화 운동프로그램 
 

1. 목적  
일차 목적: 골반저근강화를 통한 배변기능 향상 
이차 목적: 골반강내 장기, 항문, 요도 지지, 성기능 향상 

 
2. 골반저근강화 운동프로그램 구성 
강도 및  
시간 

적용시기 운동명칭 및 순서 
시간 
(초) 

빈도 
(회) 

세트 
(회) 

저강도 

30분 

퇴원 후 

4주간 

골반저근수축하기 

(누워서, 앉아서) 
5/5† 10 3 

골반기울이기  10 10 3 

공조이기 10 10 3 

엉덩이들어올리기 5/5† 10 3 

골반외전운동  10$ 3 

중강도 

30분 

퇴원 후   

5-12주 

한 다리 들고 골반기울이기 10 10 3 

공조이기 10 10 3 

엉덩이들어올리기‡ 5/5† 10 3 

골반외전운동  10$ 3 

서서 골반저근수축하기 5/5† 10 3 

† 5/5: 수축/이완 시간  

‡ 중강도 엉덩이들어올리기: 베개, 공 등의 도구를 사용하여 공조이기 동작과 함께 엉

덩이들어올리기 
$ 10: 좌/우 각각 운동  
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3. 골반저근강화 운동프로그램 동작 
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4. 골반저근강화 운동프로그램 사용 근육군 

운동 명칭 
사용되는 근육군 

주동근 길항근 협응근 안정근 

골반저근 

수축하기 

(누워서, 앉아서) 

Pelvic floor 
muscles 

 (Rectus, 
Transverse) 
abdominis, 
(Internal, External) 
Oblique 

Erector spinalis 
(앉아서 할 때) 

(한 다리 들고) 

골반기울이기  

 

Transverse 
abdominis, 
Rectus 
abdominis 

 
 

Internal and 
External Oblique, 
Erector spinae, 
Quadratus 
lumborum 
 

Abdominal 
obliques 

공조이기 

Pectineus, 
Adductor longus, 
Adductor brevis, 
Adductor 
magnus, Gracilis

 (Rectus, 
Transverse) 
abdominis, 
(Internal, External) 
Oblique 

Pelvic floor 
muscles 

(공조이며) 

엉덩이 

들어올리기 

Gluteus 
maximus 

Abdominal 
muscle 

Erector spinae Latissimus dorsi, 
Trapezius, 
Hamstrings 

골반외전운동 

Gluteus medius Pectineus, 
Adductor 
longus, 
Adductor 
brevis, 
Adductor 
magnus, 
Gracilis, 

(Rectus, 
Transverse) 
abdominis, 
(Internal, External) 
Oblique, 
Iliocostalis 
lumborum 

Gluteus 
minimus, 
(Externus, 
Internus) 
Obturator, 
(superior, 
inferior) 
Gemellus, 
Piriformis, 
Vastus lateralis  

서서 골반저근수

축하기* 

Gastrocnemius, 
Soleus, Plantaris, 
Flexor digitorum 
longus, Tibialis 
posterior, Flexor 
hallucis longus  

Fibularis 
(longus, brevis, 
tertius), 
Extensor 
digitorum 
longus, 
Extensor 
hallucis longus, 
Tibialis 
anterior 

(Rectus, 
Transverse) 
abdominis, 
(Internal, External) 
Oblique,  Erector 
spinalis 

Extensor 
digitorum brevis, 
Extensor hallucis 
brevis, Dorsal 
interossei,  
Pelvic floor 
muscles 

*서서 골반저근수축하기: 올라갈 때는 주동근이 수축 되고 길항근은 이완되며, 내려갈 때

는 길항근이 수축 되고 주동근이 이완  
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Appendix 5. Model case  
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Appendix 6. Semi-structured questions of telephone coaching 

 
3-4주차 전화상담 
 

 

1. 목적: 전화상담은 퇴원 후, 골반저근강화운동 수행 시 잘못된 내용을 설명

해 드리고, 가능한 방법을 제안하며, 운동 수행과 관련된 어려움에 대해 

대처하는 방법에 대해 설명해 드리는 프로그램 입니다. 

 

2. 방법: 퇴원 후, 3-4주에 걸쳐 1주에 1회, 20분 정도의 대화를 실시할 예정으

로 상담 가능한 시간을 미리 말씀하여 주시면 효과적으로 전화상담을 받

으실 수 있습니다. 또한 전화상담 시에는 운동프로그램 교육자료와 상담하

고 싶은 내용을 미리 메모하여 준비하시면 효율적으로 운동 수행 및 식이 

관리, 증상 관리 하시는데 구체적인 도움을 받게 되실 것입니다. 

 
3. 질문 

1) 수술 후 퇴원하시고 일상생활은 적응은 잘 하고 계신지요?  

2) 퇴원하시고 가장 불편하거나 힘드신 점은 무엇입니까?  

3) 가장 힘들고 불편하신 사항을 어떻게 해결하고 계신지요? 

4) 퇴원 전 교육해 드렸던 골반저근강화운동은 수행하고 계신지요? 

- 운동 횟수, 운동일지 작성 여부 
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5) 운동을 수행하시면서 어려웠던 점은 어떤 것이 있었나요? 

6) 어려웠던 점은 해결 하셨나요? 어려웠던 점을 해결하셨다면, 어떤 방

법이었나요?  

7) 운동을 수행하시면서 궁금한 사항이 있으시면 말씀해 주십시오.  

8) 수술 후 4-6주 (2-3주), 길게는 8주 (4주)까지 변의 내용물을 적게 만드

는 저잔사식이를 드셔야 하는데, 잘 드시고 계신지요? 

9) 식사를 하시면서 어떤 어려운 점은 없으신지요? 

10)  식사에 대한 어려운 점은 해결하셨나요? 해결하셨다면, 어떤 방법으

로 하셨나요? 

11)  식사 관련 궁금한 사항이 있으시면 말씀해 주십시오.  

12)  저희가 지금까지 퇴원하시고 불편하신 사항, 운동과 식사 관련해서 

이야기를 나누었는데, 관련해서 또는 이외에도 불편하신 점들을 해결

하기 위해 추가로 도와드릴 것이 있을까요? 

 

퇴원 후, 배변기능장애를 포함한 예상치 못했던 신체적, 기능적 변화들로 

많이 힘드시지요? 신체적, 기능적인 변화들은 심리적으로 불안하거나 우울하

거나 혹은 긴장하셨을 때 더 악화되는 경향이 있습니다. 이러한 심리적 스트

레스를 극복하기 위해서 이완요법이나 명상요법을 활용해 보시는 것이 도움이 

될 수 있습니다.  
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여러가지 방법이 있으나, 가장 간단한 방법으로는 복식호흡이 있습니다. 복

식호흡은 1) 자리에 편안한 자세로 눕거나 앉은 상태에서 가슴과 배에 손을 

얹어 놓습니다. 2) 눈을 감은 상태에서 가슴을 거의 움직이지 않으면서 숨을 

들이쉴 때는 배가 나오고, 내쉴 때는 배가 들어가도록 천천히 깊게 숨을 쉽니

다. 3) 평소에 마음을 안정시킬 수 있는 본인이 좋아하는 음악을 들으면서 하

면 도움이 될 수 있습니다. 하루 2번, 20분씩 이완요법을 수행하시면 효과적일 

수 있으며, 골반저근강화운동과 연결하면 빠뜨리지 않고 수행할 수 있습니다.  

 

  다음주에도 오늘 질문 드렸던 것과 유사한 질문을 드릴 예정이오니, 1주일 

동안 생활하시면서 운동, 식이, 증상 관리 관련하여 힘들거나 불편하신 사항, 

궁금하신 사항이 있으시면, 메모해 두었다가 말씀해 주시기 바랍니다.  

  



 

  - 132 -

Appendix 7. The assessment results of expert validity             (N=9) 

No. †Program construction validity by weeks 
Response 
“3” or “4” 

(n) 

I-CVI 

1 1st week (before discharge) face-to-face education 9 1.00 
2 2nd week (first OPD visit) face-to-face education 8 0.89 
3 3rd week (3weeks after discharge) telephone coaching 9 1.00 
4 4th week (4weeks after discharge) telephone coaching 9 1.00 
 Education contents validity by item   

5 Function of rectum 8 0.89 
6 Definition of LARS (bowel dysfunction) 9 1.00 
7 Disease experience of rectal cancer surgery patients 9 1.00 
8 The function of pelvic floor muscle 9 1.00 
9 Purpose and method of PFMT 9 1.00 

10 Method of exercise diary recording 9 1.00 
11 Postoperative diet management 9 1.00 
12 Method of diet diary recording 9 1.00 
13 What to eat after surgery and what to avoid 9 1.00 
14 Purpose and method of sitz bath 8 0.89 
15 Daily life management 9 1.00 
16 Key symptoms to tell healthcare professionals 9 1.00 

 Overall program validity   
17 Program application point 9 1.00 
18 Program goals by time points 9 1.00 
19 Program delivery time 8 0.89 
20 Program delivery method 9 1.00 
21 Overall program construction 9 1.00 
22 Overall program contents 9 1.00 
23 Program applicability in practice 8 0.89 
24 Program effectiveness evaluation possibility 8 0.89 

 Overall CVI  0.97 
Note. Response 3 = quite relevant; Response 4 = highly relevant; I-CVI = item-content validity index; 

OPD = outpatient department; LARS = low anterior resection syndrome; PFMT = pelvic floor 

muscle training; CVI=content validity index 
†Program construction validity by weeks (see Table 1) 
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Appendix 8. PPT slide sample  
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Appendix 9. Exercise video sample 
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Appendix 10. Exercise diary 
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Appendix 11. Exercise contract form 
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Appendix 12. Text messages for maintenance intervention 

 

5주차 

OOO님, 운동하시면서 운동일지는 기록하고 계신가요? 운동일지는 일기처럼 

기록해도 좋습니다. 운동 횟수 뿐 아니라 그날의 기분, 몸 상태, 운동을 방해

하는 요인, 운동을 수행하지 못한 이유, 내일에 대한 다짐 등을 기록하면, 자

신을 돌아볼 수 있는 기회가 되며, 할 수 있다는 자신감을 다질 수 있고, 그 

자체로 다시 운동을 열심히 하는 계기가 될 수 있습니다.  

 

6주차 

OOO님, 운동 열심히 하고 계신가요? 배변기능 향상을 위해서는 최소 12주 동

안 꾸준하게 운동해야 합니다. 벌써 6주차, 프로그램의 절반을 수행하셨습니

다. 화이팅 하십시오. 

 

7주차 

OOO님, 골반저근강화운동과 유산소운동(빠르게 걷기)을 병행하면 재활에 더 

큰 도움이 될 수 있습니다. 아직 걷기운동을 시작하지 않으셨다면, 골반저근강

화운동 30분, 유산소운동 30분으로 구성해서 운동을 수행해 보세요. 
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8주차 

OOO님, 골반저근강화운동을 수행하시면서 어려우신 점은 없으신가요? 

골반저근강화운동은 올바른 방법으로 꾸준하게 수행하는 것이 가장 중요합니

다. 이번주에도 빠짐없이, 꾸준히 화이팅 하십시오. 

 

9주차 

OOO님, 이제 9주차, 골반저근강화운동 프로그램의 2/3를 완수하셨습니다. 남

은 한달도 할 수 있다는 자신감을 갖고 꾸준하게 운동하시고, 끝까지 화이팅 

하십시오. 

 

10주차 

OOO님, 배변기능이 눈에 띄게 좋아지지 않으셔서 걱정이시죠? 수술 후 회복

에 걸리는 시간은 사람마다 다르고 빠르면 3개월, 보통 1년이상 걸립니다. 너

무 조급해사지 마시고 꾸준한 운동, 식이관리로 회복기간을 최대한 단축해봅

시다.  

 

11주차 

OOO님, 운동하시느라 많이 힘드시죠? 이제 2주일 남았습니다. 끝까지 할 수 

있다는 자신감을 가지고 화이팅 하십시오.  
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12주차 

OOO님, 이번주는 프로그램의 마지막 주입니다. 마지막까지 화이팅 하십시오. 

아자아자~ 화이팅!! 

 

13주차 

OOO님, 수술 후 많이 힘드셨을텐데 12주간 프로그램에 끝까지 참여하시느라 

정말 고생 많으셨습니다. 사실 3개월은 운동의 효과를 보기 위한 최소한의 기

간이라고 할 수 있습니다. 따라서 배변기능이 수술 전과 같이 만족하실만큼 

좋아지지 않으셨을 것 입니다. 수술 후 6개월, 1년까지도 꾸준한 운동을 권고

하고 있으니, 낙심하지 마시고, 앞으로도 배변기능 향상 및 재활을 위해 골반

저근강화운동과 유산소운동을 병행하여 1주일에 5번이상 꾸준히 운동하시기 

바랍니다. 저는 OOO님의 건강을 항상 기원하겠습니다. 
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Appendix 13. Educational materials package 
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Appendix 14. Additional analysis results 

 

General and disease-related characteristics at baseline (Wilcoxon rank-sum 

test) 

Characteristic Total 
(N=34) 

Exp. 
(n=17) 

Cont. 
(n=17) 

z p 

 n(%) or 
M±SD 

n(%) or 
M±SD 

n(%) or 
M±SD 

  

Age 57.59±8.54 58.76±7.22 56.41±9.77 0.33 .743 
BMI (kg/m2) 22.95±2.53 22.55±2.36 23.35±2.70 -1.02 .310 
LOS 7.68±1.85 7.24±1.30 8.12±2.23 -1.63 .103 
Postoperative LOS 5.62±1.60 5.24±1.30 6.00±1.80 -1.63 .103 
Period LAR to IR (month) 6.21±2.77 6.68±2.83 5.42±2.73 1.15 .252 

Note. Exp. = experimental group, Cont. = control group, M = mean, SD = standard deviation, BMI 

= body mass index, LOS = length of stay   
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The scores of dependent variables at baseline (Wilcoxon rank-sum test) 

Dependent variable Total 
(N=34) 

Exp. 
(n=17) 

Cont. 
(n=17) 

z p 

 n(%) or 
M±SD 

n(%) or 
M±SD 

n(%) or 
M±SD 

  

Self-efficacy 63.12±9.55 62.65±9.43 63.59±9.93 -0.10 .918 
LARS score 18.38±11.72 20.24±11.72 16.53±14.97 1.17 .241 
EORTC-QLQ-CR29      
  Functional scales 54.58±14.01 53.92±14.57 55.23±13.85 -0.40 .691 
    Body image 76.14±20.49 74.51±17.46 77.78±23.57 -0.74 .462 
    Anxiety 52.94±24.78 50.98±20.81 54.90±28.73 -0.43 .665 
    Weight 69.61±25.12 66.67±26.35 72.55±24.25 -0.67 .506 
    Sexual interest 19.61±23.38 23.53±25.72 15.69±20.81 0.88 .378 
  Symptom scales 20.34±11.25 19.85±9.75 20.83±12.87 0.12 .904 
    Urinary frequency 31.86±26.07 40.20±24.34 23.53±25.72 1.72 .085 
    Blood and mucus in stool 14.22±17.95 13.73±16.91 14.71±19.44 -0.02 .985 
    Stool frequency 17.65±22.82 16.67±22.05 18.63±24.21 -0.15 .881 
    Urinary incontinence 3.92±13.64 7.84±18.74 0.00±0.00 1.79 .074 
    Dysuria 13.73±18.56 9.80±15.66 17.65±20.81 -1.14 .256 
    Abdominal pain 27.45±26.55 15.69±20.81 39.22±26.97 -2.63 .009 
    Buttock pain 21.57±29.45 21.57±31.05 21.57±28.73 -0.15 .878 
    Bloating 32.35±29.00 27.45±26.97 37.25±30.92 -1.01 .311 
    Dry mouth 32.35±25.27 27.45±21.20 37.25±28.58 -1.00 .316 
    Hair loss 4.90±14.52 9.80±19.60 0.00±0.00 2.10 .036 
    Taste 4.90±11.98 5.88±13.10 3.92±11.07 0.48 .633 
    Flatulence 22.55±24.23 23.53±22.87 21.57±26.20 0.38 .707 
    Fecal incontinence 27.45±25.25 27.45±24.25 27.45±26.97 0.06 .956 
    Sore skin 21.57±27.07 21.57±26.20 21.57±28.73 0.10 .924 
    Embarrassment 18.63±27.45 21.57±28.73 15.69±26.66 0.60 .551 
    Impotence 30.39±38.81 27.45±37.70 33.33±40.82 -0.42 .675 

Note. Exp. = experimental group, Cont. = control group, M = mean, SD = standard deviation, LARS 

= low anterior resection syndrome, EORTC-QLQ-CR29 = European Organization for Research and 

Treatment of Cancer-Quality of Life Questionnaires-ColoRectal 29. An increase in the LAR score 

means a decrease in bowel function. An increase in the symptom score means severe symptom 

experience. 
†Fisher's exact test 
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Differences in bowel function (Wilcoxon rank-sum test) 

Dependent variable Time Exp. (n=17) Cont. (n=17) z p 

  M±SD M±SD   

LARS score 1month 34.35±8.40 35.41±6.54 -0.04 .972 

 3month 27.76±12.94 33.65±7.26 -1.42 .155 

Note. Exp. = experimental group, Cont. = control group, M = mean, SD = standard deviation, LARS 

= low anterior resection syndrome. An increase in the LAR score means a decrease in bowel function. 
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Differences in HRQOL (Wilcoxon rank-sum test) 

Time Dependent variable Exp. (n=17) Cont. (n=17) z p 
  M±SD M±SD   

1month EORTC-QLQ-CR29     
   Functional scales 51.80±19.54 59.80±14.00 -1.14 .254 
     Body image 75.82±26.13 76.47±19.60 0.25 .806 
     Anxiety 52.94±31.31 66.67±23.57 -1.34 .180 
     Weight 64.71±29.98 72.55±26.97 -0.84 .403 
     Sexual interest 13.73±20.61 23.53±25.72 -1.27 .206 
   Symptom scales 23.04±12.86 24.08±12.54 -0.04 .973 
     Urinary frequency 30.39±25.16 31.37±31.11 0.09 .930 
     Blood and mucus in stool 5.88±13.10 7.84±10.40 -0.99 .324 
     Stool frequency 46.08±20.01 55.88±24.25 -1.10 .273 
     Urinary incontinence 7.84±18.74 3.92±11.07 0.53 .595 
     Dysuria 13.73±23.74 5.88±13.10 0.93 .352 
     Abdominal pain 9.80±15.66 11.76±16.42 -0.36 .718 
     Buttock pain 35.29±29.98 39.22±39.50 -0.05 .957 
     Bloating 19.61±31.31 19.61±23.74 -0.39 .696 
     Dry mouth 25.49±22.14 17.65±23.91 1.14 .255 
     Hair loss 0.00±0.00 1.96±8.08 -1.00 .317 
     Taste 5.88±13.10 13.73±29.01 -0.56 .574 
     Flatulence 39.22±33.82 33.33±28.87 0.47 .636 
     Fecal incontinence 29.41±35.12 25.49±30.11 0.20 .838 
     Sore skin 39.22±24.25 37.24±38.88 0.47 .639 
     Embarrassment 37.25±35.12 39.22±31.70 -0.24 .814 
     Impotence 23.53±34.89 41.18±41.72 -1.26 .207 

3month EORTC-QLQ-CR29     
   Functional scales 64.71±13.78 60.78±10.97 0.94 .349 
     Body image 74.51±23.16 76.47±24.18 -0.33 .738 
     Anxiety 64.71±32.21 60.78±24.25 0.67 .504 
     Weight 88.24±16.42 82.35±20.81 0.80 .424 
     Sexual interest 31.37±18.52 23.53±22.87 1.18 .239 
   Symptom scales 17.10±6.67 19.85±9.43 -1.02 .307 
     Urinary frequency 27.45±21.20 21.57±24.84 0.98 .329 
     Blood and mucus in stool 3.92±9.37 8.82±14.57 -1.16 .247 
     Stool frequency 32.35±19.07 36.27±25.16 -0.34 .737 
     Urinary incontinence 5.88±13.10 1.96±8.08 1.05 .294 
     Dysuria 3.92±11.07 5.88±13.10 -0.48 .633 
     Abdominal pain 1.96±8.08 9.80±15.66 -1.77 .076 



 

  - 147 -

     Buttock pain 11.76±26.20 23.53±30.65 -1.42 .154 
     Bloating 19.61±23.74 17.65±23.91 0.29 .771 
     Dry mouth 13.73±16.91 23.53±25.72 -1.06 .288 
     Hair loss 15.69±29.15 15.69±26.66 -0.04 .966 
     Taste 9.80±19.60 23.53±36.83 -0.99 .324 
     Flatulence 39.22±24.25 23.53±22.87 1.86 .063 
     Fecal incontinence 21.57±31.05 19.61±26.51 0.06 .953 
     Sore skin 19.61±20.61 21.57±31.05 0.25 .803 
     Embarrassment 25.49±27.71 29.41±30.92 -0.33 .738 
     Impotence 21.57±28.73 35.29±36.27 -1.11 .267 

Note. Exp. = experimental group, Cont. = control group, M = mean, SD = standard deviation, LARS 

= low anterior resection syndrome, EORTC-QLQ-CR29 = European Organization for Research and 

Treatment of Cancer-Quality of Life Questionnaires-ColoRectal 29  
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Differences in HRQOL (overall function) over time between the groups 

(N = 34) 

Parameter Regression
coefficient

SE Wald 95% CI p 
Lower Upper 

Intercept 55.23 3.26 287.22  48.82 61.62 <.001 
Group (ref. Cont.)        

Exp. -1.31 4.73 0.08 -10.58  7.96  .782 
Time (ref. T1)       

T2 4.58 4.40 1.08  -4.04 13.19  .298 
  T3 5.56 3.23 2.96  -0.77 11.88  .085 
Group * Time (ref. Cont. * T1)       

Exp.*T2 -6.70 5.46  1.51 -17.39  3.99  .219 
  Exp.*T3 5.23 4.18  1.57  -2.96 13.42  .211 

Note. SE = standard error, CI = confidence interval, Cont. = control group, Exp. = experimental 

group, ref. = reference, T1 = baseline, T2 = 1 month after discharge, T3 = 3 months after discharge 

 

Mean profiles of the overall function score for the two groups over time 

 

Note. T1 = baseline, T2 = 1 month after discharge, T3 = 3 months after discharge. The range of 

functional score is 0 to 100. An increase in the function score means a better functional status. 
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Differences in HRQOL (function by each item) over time between groups 

 

Body image 
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Weight 

 
Sexual interest 
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Differences in HRQOL (overall symptom) over time between groups 

(N = 34) 

Parameter Regression
coefficient

SE Wald 95% CI p 
Lower Upper 

Intercept 20.83 3.03 47.30 14.90 26.77 <.001 
Group (ref. Cont.)       

Exp. -0.98 3.80  0.07 -8.43  6.47  .796 
Time (ref. T1)       

T2  3.25 3.56  0.83 -3.73 10.23  .362 
  T3 -0.98 3.38  0.08 -7.60  5.64  .772 
Group * Time (ref. Cont. * T1)       

Exp.*T2 -0.06 4.50  0.00 -8.88  8.76  .989 
  Exp.*T3 -1.78 4.12  0.19 -9.86  6.30  .666 

Note. SE = standard error, CI = confidence interval, Cont. = control group, Exp. = experimental 

group, ref. = reference, T1 = baseline, T2 = 1 month after discharge, T3 = 3 months after discharge 

 

Mean profiles of the overall symptom score for the two groups over time 

 
Note. T1 = baseline, T2 = 1 month after discharge, T3 = 3 months after discharge. The range of 

symptom score is 0 to 100. An increase in the symptom score means severe symptom experience. 
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Differences in HRQOL (symptom by each item) over time between groups 

 

Urinary frequency 

 
Blood and mucus in stool 
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Stool frequency 

 
Urinary incontinence 
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Dysuria 

 
Abdominal pain 
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Buttock pain 

 
Bloating 
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Dry mouth 

 
Hair loss 
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Taste 

 
Flatulence 
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Fecal incontinence 

 
Sore skin 
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Embarrassment 

 
Impotence 
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Differences in self-efficacy (Wilcoxon rank-sum test) 

Dependent variable Time Exp. 

(n=17) 

Cont. 

(n=17) 

z p 

  M±SD M±SD   

  Self-efficacy 1month 65.88±12.37 64.71±10.45 0.52 .605 

 3months 65.65±12.10 62.06±12.01 0.90 .370 

Note. Exp. = experimental group, Cont. = control group, M = mean, SD = standard deviation 



 

  - 161 -

Per-protocol analysis of outcomes over time 

(N = 30) 

Outcome Parameter Regression 
coefficient 

SE p 
 
  Bowel function Group (ref. Cont.)    

 Exp. 6.32 4.66 .176 
 Time (ref. T1)    

 T2 18.88 3.57 <.001 
   T3 17.12 3.57 <.001 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -6.65 5.45 .222 
   Exp.*T3 -11.20 5.66 .048 
  HRQOL - Function Group (ref. Cont.)    

 Exp. -3.52 4.74 .458 
 Time (ref. T1)    

 T2 4.58 4.40 .298 
   T3 5.56 3.23 .085 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -7.99 5.93 .177 
   Exp.*T3 4.49 4.14 .278 

HRQOL - Symptom Group (ref. Cont.)    
 Exp. 1.12 4.05 .782 

 Time (ref. T1)    
 T2 3.25 3.56 .362 

   T3 -0.98 3.38 .772 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 -2.13 4.70 .651 
   Exp.*T3 -2.79 4.48 .534 
  Self-efficacy Group (ref. Cont.)    

 Exp. -1.28 3.61 .723 
 Time (ref. T1)    

 T2 1.12 2.45 .648 
   T3 -1.53 1.54 .320 
 Group * Time (ref. Cont. * T1)    

 Exp.*T2 2.88 3.17 .363 
   Exp.*T3 4.99 2.36 .035 

Note. SE = standard error, CI = confidence interval, Cont. = control group, Exp. = experimental 

group, ref. = reference, T1 = baseline, T2 = 1 month after discharge, T3 = 3 months after discharge 
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The effectiveness of PFMT on bowel dysfunction including this study 

 

  



 

  - 163 -

Appendix 15. The institutional review board approval letter 
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Appendix 16. Written informed consent form 
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Appendix 17. Permission letters for using measurement tools 
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Appendix 18. Measures  
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Appendix 19. Questionnaires of expert validity test 
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ABSTRACT IN KOREAN 

 

남성 직장암 수술 후 환자를 위한 배변기능 향상 프로그램  

개발과 효과 

 

김 영 만 

연세대학교 대학원 간호학과 

 

본 연구는 남성 직장암 수술 후 환자를 대상으로 배변기능 향상 프로그램을 

개발하고 그 효과를 검증하고자 시도되었다.  

 

배변기능 향상 프로그램은 Medical Research Council의 복합중재 프로그램 개

발을 위해 수정된 기틀 (Framework) 과 Bandura (1977)의 자기효능감이론을 적

용하여 개발하였다. 프로그램 개발 과정은 1) 문제확인, 2) 체계적 문헌고찰, 3) 

이론 확인, 4) 요구도 결정, 5) 임상 현장 조사, 6) 프로그램 초안 개발, 7) 전문

가 타당도 확인, 8) 최종 프로그램 개발 단계를 거쳤다.  

개발된 프로그램의 효과를 검증하기 위하여 무작위 대조군 전후 실험설계 

연구를 수행하였다. 본 연구에 참여한 대상자는 직장암 수술을 받고 퇴원이 

예정된 성인 남성 환자였으며, 실험군 17명, 대조군 17명으로 실험군에게는 기
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존 프로그램과 배변기능 향상 프로그램을 제공하였고, 대조군에게는 기존 프

로그램만을 제공하였다. 실험군과 대조군 모두 자가설문을 이용하여 퇴원 전

(중재 전), 퇴원 후 1개월(집중 프로그램 종료 시점) 및 3개월(유지 프로그램 

종료 시점)에 자기효능감, 배변기능, 건강관련삶의질을 측정하였고, 퇴원 후 1

개월과 3개월에 의료자원이용을 조사하였다. 수집된 자료는 IBM SPSS 25.0 및 

STATA 16.0을 이용하여 분석하였다. 시점별 가설 검증을 위하여 독립 표본 t 

검정, 윌콕슨 순위 합 검정, 공분산분석을 이용하였고, 시간의 경과에 따른 효

과 평가를 위하여 일반화추정방정식을 이용하였다.   

 

연구결과는 다음과 같다.  

1. 배변기능 향상 프로그램 개발 

   배변기능 향상 프로그램 개발은 Bandura의 자기효능감 이론에 따라 4가

지 효능 기대 자원(성취 경험, 대리 경험, 언어적 설득, 그리고 정서적 각

성)을 활용하였다. 프로그램은 운동수행 및 유지, 식이관리, 증상관리, 동

기부여, 장애요인 확인 및 극복을 목표로 하여 4주간 4회기의 집중 프로

그램(운동, 식이 및 증상 관리에 대한 면대면 교육 2차례, 전화코칭 2차

례)과 8주간의 유지 프로그램(매주 1회 문자 메시지)으로 구성하였다.  

2. 배변기능 향상 프로그램의 효과 

가설 1: ‘배변기능 향상 프로그램에 참여하는 실험군은 대조군보다 (시간
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의 경과에 따른) 자기효능감이 높을 것이다.’는 부분적으로 지지되었다. 

퇴원 후 3개월 실험군의 자기효능감 점수(65.65±12.10)는 대조군의 자기

효능감 점수(62.06±12.01)보다 높았으나, 통계적으로 유의한 차이는 없었

다(t=0.87, p= .392). 그러나 시간의 경과에 따른 자기효능감 점수는 통계적

으로 유의한 차이가 있었다(B=4.53, p= .049). 

가설 2: ‘실험군은 대조군보다 (시간의 경과에 따른) 배변기능이 향상될 

것이다.’는 지지되지 않았다. 종결 시점인 퇴원 후 3개월 실험군의 배변

기능장애 점수(27.76±12.94)는 대조군의 배변기능장애 점수(33.65±7.26)보

다 낮았으나, 통계적으로 유의하지 않았다(t= -1.63, p= .056). 시간의 경과

에 따른 실험군과 대조군의 배변기능장애 점수 또한 통계적으로 유의한 

차이를 보이지 않았다(B= -9.59, p= .055). 

가설 3: ‘실험군은 대조군보다 (시간의 경과에 따른) 건강관련삶의질이 높

을 것이다.’는 지지되지 않았다. 퇴원 후 3개월 실험군의 모든 기능 점수

와 증상 점수는 통계적으로 유의한 차이가 없었다. 또한 시간의 경과에 

따른 실험군과 대조군의 기능 점수 및 증상 점수도 통계적으로 유의한 

차이가 없었다. 

가설 4: ‘실험군의 의료자원 이용은 대조군보다 적을 것이다.’는 부분적으

로 지지되었다. 응급실 방문, 외래 방문, 약국 방문 및 의료진 연락을 포
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함한 계획되지 않은 의료자원 이용률과 의료비용은 실험군이 대조군에 

비해 낮았다. 그러나 퇴원 후 1 개월 약국 방문만이 통계적으로 유의한 

차이를 보였다(p = .044).  

 

  본 연구에서 개발된 남성 직장암 수술 후 환자를 위한 배변기능 향상 프로

그램은 잠재적으로 배변기능을 향상시키고 일부의 계획되지 않은 의료자원 이

용을 감소시키는데 기여하였다. 앞으로 임상 현장에서 퇴원이 예정된 직장암 

수술 환자의 조기 회복을 도모하기 위해 간호사 주도 배변기능 향상 프로그램

이 제공될 수 있을 것으로 기대된다. 

 

 

 

 

 

 

 

 

핵심 되는 말: 직장암 수술, 자기효능감, 배변기능, 건강관련삶의질,  

              의료자원이용 


