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SYMPTOMS, WALKING BEHAVIORS, AND MOBILITY OF THAI PATIENTS
AFTER COLORECTAL CANCER SURGERY
Poungkamon Krisanabud
Dr. Deidre Wipke-Tevis, Dissertation Supervisor
ABSTRACT
Colorectal cancer (CRC) remains in the top two causes of cancer related death in
Thailand. CRC surgery impacts functional capacity, gastrointestinal recovery, and
postoperative symptoms. Given that early mobilization improves gastrointestinal
recovery, it also may improve postoperative symptoms and mobility. This study
examined feasibility data, postoperative symptoms, walking behaviors, and mobility in
Thai adults undergoing CRC surgery (n=17). Participants typically were a 59±10.5 year
old, cognitively intact, male with a 4th grade education, good mobility and independent
activities of daily living before surgery. Pain (7.94±1.70), wellbeing (6.18±3.47), fatigue
(4.82±3.97), drowsiness (4.76±3.72), and anxiety (1.18±3.32) had the highest severity on
POD 1 and decreased over time. Most participants delayed walking until POD 2 or 3.
Average steps walked/day increased between POD 0 (0.0± 0.0 steps) and POD 4
(1428.94±1425.69 steps), then plateaued. Seventy percent of participants had impaired
mobility on POD 5, which did not return to baseline by discharge. These data suggest
nurses need to better manage psychophysiologic symptoms in the early recovery period.
These findings also provide a foundation for developing an early mobilization protocol
for Thai CRC surgery patients, which may help improve postoperative recovery.
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CHAPTER ONE:
INTRODUCTION

From a worldwide perspective, colorectal cancer (CRC) is in the top three most
common cancers with more than 1.8 million new cases diagnosed in 2018 (World Health
Organization, 2018). The American Cancer Society (ACS) estimates that there will be as
many as 145,600 new cases of CRC in the United States alone in 2019 (American Cancer
Society, 2019b). Typically, the initial treatment for CRC is surgical removal of the tumor
(Abraham, Young, & Solomon, 2004). However, in the short-term, surgery itself has
adverse physiological consequences. For example, CRC surgery decreases functional
capacity, impairs gastrointestinal function, and causes distressing postoperative
symptoms (Jønsson et al., 2018; Story & Chamberlain, 2009). Additionally, CRC patients
experience a variety of symptoms after surgery such as anxiety/fear, depression, fatigue,
impaired sleep, loss of appetite, and incisional pain (Burden, Stamataki, Hill, Molasiotis,
& Todd, 2015; DeSnoo & Faithfull, 2006; Jonsson, Stenberg, & Frisman, 2011; Worster
& Holmes, 2009). Delayed return of gastrointestinal function, poorly controlled
postoperative symptoms, and/or postoperative complications can result in delayed
postoperative recovery and prolonged hospital length of stay (Schmelzer et al., 2008).
Ideally, optimal recovery would be regaining one’s prior health status before surgery in
the areas of physical function, emotional function, social function, and previous lifestyle
(Allvin, Berg, Idvall, & Nilsson, 2007; Allvin et al., 2008)
Literature Review and Significance
Postoperative ileus (POI) is a complication that commonly occurs after abdominal
surgery and is estimated to impact millions of abdominal surgery patients worldwide
every year (Massey, 2010). Postoperative problems often observed in the patients
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experiencing POI include aspiration pneumonia, bacterial translocation, deep venous
thrombosis, lung atelectasis, nosocomial infection and sepsis (Person & Wexner, 2006).
Patients who develop POI and/or its related complications face delayed oral food intake,
increased hospital length stay, higher healthcare costs, and prolong recovery time (Forrester,
Doyie-Munoz, McTigue, D'Andrea, & Natale-Ryan, 2014; Person & Wexner, 2006; Schuster,
Grewal, Greaney, & Waxman, 2006). In the United States, POI is estimated to increase
hospital costs by $750 million/year. Specifically, while the typical hospital cost for
abdominal surgical patients without POI was only $8,316, the average cost for those
developing POI was nearly doubled with primary POI costing $15,914, and secondary
POI costing $17,311 (Asgeirsson et al., 2010). Increased hospital costs associated with
POI result not only from the treatment, but also from the increased hospital length of stay
(LOS) (Asgeirsson et al., 2010). Of importance, the return of the bowel function and
resolution of postoperative symptoms are key criteria for hospital discharge.
In addition to increased complications and health costs, POI often adversely
affects patient-reported outcomes. Of note, physical symptoms experienced by patients
with POI include abdominal pain, bloating, delayed passage of flatus, nausea, vomiting,
and ultimately, impeded passage of formed stool (Lafon & Lauren Lawson, 2012; Vather,
O'Grady, Bissett, & Dinning, 2014). These symptoms require additional costly treatments
(e.g. nasogastric decompression, fluid and electrolyte replacement, opioid agonists,
serotonin receptor, and analgesia) (Drake & Ward, 2016; Forrester et al., 2014; Schuster
et al., 2006) and may further delay overall surgical recovery.
Patients undergoing CRC surgery without POI also have described a variety of
symptom experiences that are both physical and psychological. Physical symptoms
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experienced include fatigue (Krogsgaard, Dreyer, Egerod, & Jarden, 2014; Mizuno,
Kakuta, Ono, Kato, & Inoue, 2007; Worster & Holmes, 2009), loss of appetite
(Krogsgaard et al., 2014; Worster & Holmes, 2009), pain (Krogsgaard et al., 2014;
Worster & Holmes, 2009), drowsiness (Worster & Holmes, 2009), being uncomfortable
due to having tubes and drains (Jonsson et al., 2011; Worster & Holmes, 2009),
experiencing nightmares (Worster & Holmes, 2009), lack of concentration and inability
to remember (Jonsson et al., 2011), delusions (Worster & Holmes, 2009), as well as,
difficulty controlling flatulence and defecation (Jonsson et al., 2011). Psychological
symptoms reported include fear of having the first bowel movement that may result in
pain and bowel rupture (Jonsson et al., 2011; Worster & Holmes, 2009), concern
regarding self-image due to having a colostomy (Mizuno et al., 2007), anxiety, feeling of
insecurity (Jonsson et al., 2011; Worster & Holmes, 2009), and thoughts about death and
dying (Mizuno et al., 2007). Although the symptoms mentioned above have been studied
using qualitative methods across various countries, they have not been systematically
examined among Thai adults after CRC surgery.
Early mobilization is highly recommended after CRC surgery (Gustafsson et al.,
2013) and is consistently included in Enhanced Recovery Protocols (ERPs) for surgical
patients (Greco et al., 2014; Greer et al., 2018; Ni, Jia, Chen, Wang, & Suo, 2019). Early
mobilization after surgery offers three major benefits: 1) improves gastrointestinal
recovery, 2) prevents muscle and cardiovascular deconditioning, and 3) decreases
potential for pulmonary and thromboembolism complications (Fiore et al., 2017). Given
that early mobilization improves gastrointestinal recovery, early mobilization also may
improve patient reported outcomes such as postoperative symptoms and quality of life.
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Based on a preparatory research review at the potential research setting in 2017, the PI
found that neither early mobilization interventions nor enhanced recovery protocols were
part of the standard of care after CRC surgery in a tertiary hospital in the lower northern
part of Thailand. Before an early mobilization intervention can be implemented, a better
understanding of the usual postoperative symptoms and walking behaviors of Thai CRC
surgical patients is needed.
As a part of this dissertation, two manuscripts are presented. The first manuscript,
“Systematic Review of the Impact of Enhanced Recovery Protocols on Patient-Reported
Outcomes in Adult Colorectal Surgery Patients”, is presented in Chapter Two. The
second manuscript, “Symptoms, Walking Behaviors, and Mobility of Thai Patients after
CRC Surgery”, was designed, implemented and evaluated as the primary study in this
dissertation and is presented in Chapter Four. The specific aims and research questions
follow below.
Specific Aim 1: To collect feasibility data on study processes and data collection tools in
Thai CRC surgery patients during the postoperative hospital stay.
Research Question (RQ) 1a: What are the barriers and facilitators to recruitment
and retention of Thai CRC surgery patients during the postoperative hospital stay?
RQ 1b: What is the level of participant and researcher burden associated with
completion of the Mini-Cog Thai version, Timed Up and Go, and Edmonton Symptom
Assessment Scale Thai version?
RQ 1c: What concerns or feedback do participants have related to wearing the
Fitbit One physical activity tracker and completing data collection tools?
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Specific Aim 2: To make a preliminary evaluation of the symptoms experienced and
walking behaviors of Thai CRC surgery patients during the postoperative hospital stay.
RQ 2a: What are the postoperative symptoms experienced by Thai CRC surgical
patients?
RQ 2b: How does the symptom severity change over the post-operative hospital
stay in Thai CRC surgical patients?
RQ 2c: How does the total number of steps walked/day change over the postoperative hospital stay in Thai CRC surgical patients?
RQ 2d: How does the frequency of walking episodes/day change over the postoperative hospital stay in Thai CRC surgical patients?
Specific Aim 3: To make a preliminary evaluation of the association between TUG
scores and postoperative walking behaviors
RQ 3a: How do TUG scores change over time during the hospital stay
(preoperative TUG, postoperative (POD) 5 TUG, and TUG at POD 10 or discharge day
(whichever occurred first) in Thai CRC surgical patients?
RQ 3b: Is there a relationship between preoperative TUG score and overall
average number of walking steps/day?
RQ 3c: Is there a relationship between pre-operative TUG score and overall
average number of walking episodes/day?
RQ 3d: Is there a relationship between POD 10 TUG (day of discharge) score and
average number of walking steps/day?
RQ 3e: Is there a relationship between POD 10 TUG (day of discharge) score and
average number of walking episodes/day?
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Conceptual Framework for Study
The study was guided by the Theory of Symptom Management (TSM), a middle
range theory developed, tested, and revised by the faculty and graduate students of the
Symptom Management Faculty Center at the University of California, San Francisco
School of Nursing (Dodd et al., 2001; Humphreys et al., 2014; Larson et al., 1994). A
symptom, defined as “a subjective experience reflecting changes in the biopsychosocial
functioning, sensations, or cognition of an individual,” (Dodd et al., 2001, p. 669) can
occur in isolation or as a symptom cluster (Brant, Beck, & Miaskowski, 2010). The
original Symptom Management Model was based on three inter-related dimensions that
influence one another: Symptom Experience, Symptom Management Strategies, and
Symptom Outcomes (Dodd et al., 2001; Humphreys et al., 2014; Larson et al., 1994).
Based on additional research, Dodd and colleagues (2001) incorporated the domains of
person, environment, and health – underlying contextual variables that inﬂuence
symptom management (Brant et al., 2010). The Symptom Experience dimension includes
three inter-related concepts: Perception, Evaluation, and Response to the symptom(s)
(Dodd et al., 2001). The perception is defined as an individual’s feeling to a change from
the usual way of her or him (Dodd et al., 2001). Evaluation was how the individual
appraises the symptom (Dodd et al., 2001). Responses to the symptom can be behavioral,
physiological, psychological, and socio-cultural in nature (Dodd et al., 2001). Symptom
Management Strategies are designed to prevent or minimize the Symptom Experience
(Humphreys et al., 2014) and, ultimately, have a positive and measurable impact on the
Symptom Outcomes (Dodd et al., 2001). Symptom Outcomes, which include costs,
emotional status, functional status, health service utilization, morbidity and comorbidity,
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mortality, quality of life, self-care ability, and symptom status; can emerge from both the
Symptom Management Strategies and the Symptom Experience (Dodd et al., 2001).
For the purposes of this study, we examined only two dimensions of the TSM; the
Symptom Experience and Symptom Outcomes of hospitalized Thai adults after CRC
surgery. The conceptual framework for this study is depicted in Figure 1.1. We anticipate
the findings from this preliminary study will be used to develop Symptom Management
Strategies that can be utilized in future research to develop an early mobilization
protocol.
The Edmonton Symptom Assessment Scale (ESAS) was used to measure
Symptom Perception of postoperative symptoms (present or absent) and the Symptom
Severity using a 0 – 10 numerical rating scale for common postoperative symptoms (pain,
fatigue, nausea, depression, anxiety, drowsiness, appetite, wellbeing and shortness of
breath, and vomiting). For the purposes of this study, we were interested in the
Behavioral Response of walking during postoperative hospital stay. The Walking
Behaviors measured during this study included steps walked/day, walking episodes/day,
and steps walked/episode using the Fitbit One activity tracker. The symptom outcomes of
interest in this study were focused on physiological outcomes, functional status and
healthcare utilization. Return of bowel function was the physiologic outcome of interest
and was measured as time to first bowel movement. Mobility was the functional status
outcome of interest and was measured with the TUG score on day of discharge. The final
symptom outcome of interest was healthcare utilization and was measured as hospital
LOS. This study reported, but did not explore the influence of the contextual variables of
Person and Health and Illness, which reflect two of the four domains of nursing science.
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It is anticipated that data from this preliminary study will provide foundational
knowledge regarding the Symptom Experience and Symptom Outcomes of Thai adults
after CRC surgery that can be used for developing and testing an early mobilization
intervention to be implemented after CRC surgery.
Significance of the Study to Nursing and Health Care Innovation
Although early mobilization is an important intervention after CRC surgery to
help prevent POI, minimize postoperative complications, improve patient-reported
outcomes, facilitate return of bowel function, and decrease length of hospital stay, early
mobilization is currently not part of standard postoperative nursing care after CRC
surgery in the lower part of northern Thailand. Moreover, quantitative nursing assessment
and documentation of postoperative mobilization and patient-reported outcomes after
CRC surgery also is currently lacking. Conducting this preliminary study is a first step to
building a foundation for a program of research to develop and test nursing interventions
that bedside nurses could apply to their plan of care for improving the recovery of Thai
CRC patients. In particular, the ultimate goal of these interventions is to prevent POI,
minimize postoperative complications and their associated symptoms, decrease length of
stay and healthcare costs, and improve health related quality of life.
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Symptom
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Symptom
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Symptom Perception
Symptom Severity
Walking Behaviors
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Bowel Function
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Figure 1.1. Symptom Management Model is the conceptual framework guiding this
study. The model was modified and adapted from the Theory of Symptom Management
(Dodd et al., 2001). Symptom Experiences and Symptom Outcomes among postoperative
Thai CRC patients was the focus of this study.
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CHAPTER TWO:
LITERATURE REVIEW
Abstract
The effect of Enhanced Recovery Protocols (ERPs) containing an early mobilization component
on patient-reported outcomes among colorectal surgery patients is not clear. This review aimed
to synthesize 1) the effects of ERPs on patient-reported outcomes, and 2) the impact of ERPs on
patient-reported outcomes change over time during postoperative period. Comprehensive search
strategies were used to locate the primary studies. Twenty-two studies (15 randomized controlled
trials, 7 concurrent controlled clinical trials) published from 2002 to 2019 were included. Patientreported outcomes evaluated before and after discharge were functional status, health-related
quality of life (HRQOL), patient satisfaction and symptoms. Pain, fatigue, and HRQOL were
most frequently measured. This review suggests that ERPs likely do not reduce pain during the
inpatient hospital recovery period (s=11) or after discharge (s=4). Limited evidence (s=2) was
found to suggest that fatigue may be less in the ERP group than the usual care group one to two
weeks after discharge. ERPs do not appear to impact HRQOL during early or late recovery
period when general or gastrointestinal specific HRQOL tool are used (s=5). More ERP studies
using a set of standardized and validated patient-reported outcome tools, at established time
points throughout postoperative recovery are needed to improve the understanding of the effect
of ERPs on patient-reported outcomes.
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Systematic Review of the Impact of Enhanced Recovery Protocols on Patient-Reported
Outcomes in Adult Colorectal Surgery Patients
Despite advances in cancer prevention strategies, more than 1.8 million new cases of
colorectal cancer were diagnosed in 2018, keeping it amongst the top three most common
cancers worldwide (World Health Organization, 2018). Since the initial treatment for resectable
CRC remains surgical removal of the tumor (M. T. G. Lee et al., 2017), a smooth postoperative
recovery requires effective nursing care. Nursing plays an important role in the successful
implementation of evidence-based perioperative Enhanced Recovery Protocols (ERPs) (Brady,
Keller, & Delaney, 2015). Enhanced Recovery Protocols (also referred to as Early Recovery
After Surgery (ERAS); Fast Track or Multimodal Recovery Programs) are standardized,
multidisciplinary approaches to caring for surgical patients that are designed to promote faster
recovery by proactively controlling the pathophysiologic consequences associated with the
body’s stress response to major surgery (Kehlet, 1997). Over the last 20 years, a number of
prospective and retrospective primary studies, systematic reviews, and meta-analyses have
evaluated the efficacy of ERPs on improving selected medically-focused, clinical outcomes after
colorectal surgery. The purpose of this systematic review was to examine the state of science
from randomized controlled trials and concurrent controlled clinical trials comparing ERPs to
usual care in adults undergoing elective colorectal surgery with an emphasis on patient-reported
outcomes and ERPs containing an early mobilization component.
Statement of the Problem
Colorectal cancer surgery increases psychophysiologic stress, alters gastrointestinal
function, and decreases functional capacity (Jønsson et al., 2018). Moreover, 20 to 34% of
patients undergoing CRC surgery develop complications including medical, surgical, and wound
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related focused (M. T. G. Lee et al., 2017; Regenbogen et al., 2014). Postoperative
complications, hospital acquired functional decline, and inadequately managed postoperative
symptoms can result in prolonged hospital length of stay, increased healthcare costs, protracted
postoperative disability, and decreased quality of life (S. R. Brown et al., 2014; Lawrence et al.,
2004; Schmelzer et al., 2008; Tahiri et al., 2016). For example, CRC surgery patients with
postoperative complications experience significant financial concerns and take longer to return to
work (McGrath et al., 2017; Regenbogen et al., 2014). Likewise, the symptoms experienced by
CRC surgery patients can be distressing not only during the hospitalization but also after
discharge (Appleton, Goodlad, Irvine, Poole, & Wall, 2013). Symptoms reported by CRC
surgery patients include anxiety, depression, drowsiness, fatigue, fear, feelings of insecurity,
impaired sleep, loss of appetite, nausea, pain, and altered bowel functioning (Börjeson,
Starkhammar, Unosson, & Berterö, 2012; Burden et al., 2015; DeSnoo & Faithfull, 2006;
Jonsson et al., 2011; Krogsgaard et al., 2014; McGrath et al., 2017; Mizuno et al., 2007; Worster
& Holmes, 2009). Although ERPs are recommended for the perioperative care of colorectal
surgery patients and known to positively impact selected medically-focused, clinical outcomes
after colorectal surgery (Greco et al., 2014; Greer et al., 2018; Ni et al., 2019), the influence of
ERPs on patient-reported outcomes such as postoperative symptoms has not been well described.
Relevant Literature
Enhanced Recovery Protocols originally aimed to improve postoperative recovery,
reduce morbidity, and decrease healthcare costs by managing the consequence of the body’s
stress response after undergoing major elective surgery (Kehlet, 1997). Over the last 20 years,
ERPs were developed and applied to not only CRC surgery, but also other patient populations
including gynecologic surgery (Modesitt et al., 2016), gastric carcinoma surgery (Jeong, Ryu, &
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Park, 2016), liver surgery (Brustia, Slim, & Scatton, 2019), cardiac surgery (M. Li et al., 2018),
and bladder cancer surgery (Daneshmand et al., 2014). Although all the ERPs were multimodal
in nature, the protocols contained a variety of different components across studies (Ni et al.,
2019) such as education during the preoperative phase, avoiding mechanical bowel preparation,
carbohydrate loading before surgery, preanesthetic medication, prophylactic antibiotics,
prophylactic thromboembolism strategies, standard anesthetic protocol, perioperative
intravenous fluid restriction, maintenance of normothermia, antiemetic prophylaxis,
postoperative pain control, early mobilization, gum chewing, early postoperative oral nutrition,
postoperative nutritional supplementation (e.g. protein, multivitamins), early removal of urinary
catheters, avoiding nasogastric tubes, and/or patient and family teaching. Even though the exact
ERP components varied from study to study, an early mobilization component was included in
the majority of the ERPs (Ni et al., 2019). Since bedside nurses are with patients 24 hours/day
during their inpatient hospital stay and nurses can independently provide the EM component to
the patients, early mobilization components need to be reviewed.
Specific to the colorectal surgery literature, a number of recently published meta-analyses
have examined the effect of ERPs on clinical outcomes (morbidity, mortality rate, complications,
gastrointestinal recovery, inflammatory responses) and quality outcomes (hospital length of stay,
readmission rate) (Greco et al., 2014; Greer et al., 2018; Lv, Shao, & Zhou, 2012; Ni et al., 2019;
Zhuang, Ye, Zhang, Chen, & Yu, 2013). Based on these meta-analyses, ERPs have been
consistently shown to reduce postoperative complications and hospital length of stay for
colorectal surgery patients undergoing both open as well as laparoscopic surgical approaches
(Greco et al., 2014; Greer et al., 2018; Lv et al., 2012; Ni et al., 2019; Zhuang et al., 2013).
Additionally, ERPs improved gastrointestinal recovery (Ni et al., 2019; Zhuang et al., 2013),
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reduced inflammatory responses (Ni et al., 2019) and decreased morbidity (Greco et al., 2014;
Greer et al., 2018). None of the meta-analyses examined the effect of ERPs on patient-reported
outcomes in colorectal patients. Given the continued emphasis on patient-centered care, the
influence that ERPs have on patient-reported outcomes warrant further investigation.
Although several primary studies cited within the published ERP meta-analyses measured
patient-reported outcomes, only two systematic reviews have addressed patient-reported
outcomes (Khan, Wilson, Ahmed, Owais, & MacFie, 2010; Neville et al., 2014). Khan and
colleagues (2010) specifically synthesized the effect of ERPs on quality of life and patient
satisfaction among patients undergoing colorectal surgery. Their systematic review included nine
primary studies published between 1990 and 2009; four randomized controlled trials and five
concurrent controlled clinical trials. Their key conclusion was that quality of life and patient
satisfaction were not adversely impacted by ERP. There was also limited evidence to suggest
that pain (s=2) and fatigue (s=2) were lower during the first postoperative week in the ERP
group than the usual care group. Despite the fact that their stated purpose was to examine quality
of life, a multidimensional concept, they also included studies that measured isolated
postoperative symptoms (using unidimensional tools), functional status, resumption of leisure
activities, and resumption of work suggesting their definition of quality of life and/or study
inclusion/exclusion criteria were not clearly defined. In a more recent systematic review of ERP
studies in abdominal surgery patients, Neville and colleagues (2014) concluded that patientreported outcomes such as symptom status, functional status, general health perceptions, and
health related quality of life (HRQOL) were less commonly reported outcomes. Thus, an updated
systematic review of the effect of ERPs on patient-reported outcomes with a clear definition of
patient-reported outcomes is indicated. Understanding the effects of ERPs on patient-reported
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outcomes is needed to inform evidence-based nursing practice and advance nursing knowledge
to improve patient-centered postoperative nursing care among colorectal surgery patients.
Moreover, this information can be used to inform future research focused on interventions to
manage patient-reported outcomes after colorectal surgery.
Variable Definitions
As part of this systematic review, specific variable definitions and criteria were
established a priori for ERP, early mobilization component, colorectal surgery, patient-reported
outcomes, randomized controlled trial and concurrent controlled clinical trial. The definitions
and criteria are presented below. An ERP was defined as a “multimodal perioperative
management pathway designed to enhance recovery after surgery” (Greer et al., 2018). The early
mobilization component included one or more of the following activities: preoperative education
regarding early mobilization expectations, bed mobilization activities, sitting in the chair,
ambulation, incentive spirometry, establishing mobilization goals, encouragement vs. enforced
mobilization. Colorectal surgery was defined as a surgical approach to treat benign and/or
malignant conditions involving the colon and/or rectum using a laparoscopic or open surgical
approach. A patient-reported outcome was defined as “Any report of the status of the patient’s
health condition that comes directly from the patient, without interpretation of the patient’s
response by a clinician or anyone else” (U.S Department of Health and Human Services Food
and Drug Administration Guidance for Industry, 2009). A randomized controlled trial was a
prospective research study in which the participants were randomly assigned into either a
treatment group or a control (usual care) group (Malay & Chung, 2012). A concurrent controlled
clinical trial was a prospective research study that included a control (usual care) group, which
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was enrolled at the same time with the treatment group from the same potential participant
applicant pool and followed during the same study time frame (Malay & Chung, 2012).
Methods for Conducting the Systematic Review
An expert health sciences librarian was consulted about strategies for comprehensive
searching. Online databases included Ovid, PubMed, CINAHL, Scopus, and Cochrane Database
of Systematic Reviews. This search was focused on articles published in English. The year of
publication was not limited. The example of search terms used for the Ovid database were:
[("enhanced recovery after surgery".mp.) or ("Fast track".mp.)] and [(exp Laparotomy/ or exp
Laparoscopy/) and (exp neoplasms/ or exp intestinal diseases/ or exp colonic diseases/ or exp
colorectal neoplasms/ or exp sigmoid diseases/ or exp duodenal diseases/ or exp intestinal fistula/
or intestinal neoplasms/)]. The retrieved citations with abstracts from the databases were
imported into Endnote reference manager for checking citation duplication. Titles and abstracts
were screened for eligibility criteria on Endnote and full-text reports were obtained to determine
eligible studies. Gastroenterology Nursing and MEDSURG Nursing Journal were hand searched
from January 2000 to October 2019 years. Ancestry searching of references from relevant metaanalyses, systematic reviews, and primary studies were conducted to find other potential studies.
Twenty-two studies were included in the systematic review (Figure 2.1).
Literature Selection
Studies were included if they were a randomized controlled trial or a concurrent controlled
clinical trial that: 1) compared ERPs, which contained an early mobilization component, to usual
care; 2) included elective colorectal surgery patients age ≥18 years; and 3) measured one or more
patient-reported outcomes. Studies were excluded if 1) not published in English, 2) not available for
full text, 3) used historical controls, 4) ERPs included only preoperative care component (e.g.
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preoperative rehabilitation), 5) ERPs included only postoperative care component (e.g. postoperative
rehabilitation), 6) compared outcomes of laparoscopic and open surgical approach, or 7) examined a
single component of ERPs.
Data Extraction
The following data from each eligible study were collected: 1) study characteristics; 2)
participant attributes; 3) study attributes; 4) study outcomes. Data related to study level
characteristics, including author and year were collected. Participant attributes, including age,
gender, body mass index, American Society of Anesthesiologists physical status classification
(ASA), disease, and surgical approach were also collected. Study attributes, including study
design, early mobilization characteristics (e.g. interventionist type, initiation, type of
intervention) were collected. With regard to study outcomes, only patient-reported outcomes
were extracted.
Results
Literature Characteristics
Twenty-two studies examining the influence of ERPs on patient-reported outcomes in CR
surgery patients were included in this systematic review. All 22 studies were obtained from peerreviewed journals. All studies meeting inclusion criteria were published between 2002 and 2019.
The greatest number of studies (s) were published in 2011 (s=3) and 2014 (s=3); while the
greatest number of participants occurred in 2011 (n=400). Studies were conducted in a variety of
different regions of the world: 15 from Europe (Anderson et al., 2003; Basse et al., 2002;
Frontera et al., 2014; García-Botello et al., 2011; Gatt et al., 2005; Henriksen, Jensen, Hansen,
Jespersen, & Hessov, 2002; Jakobsen, Sonne, Andreasen, & Kehlet, 2006; Mari et al., 2014;
Pappalardo et al., 2016; Polle et al., 2007; Raue et al., 2004; Scioscia et al., 2017; Šerclová et al.,
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2009; Vlug et al., 2011; Zargar-Shoshtari, Paddison, Booth, & Hill, 2009), five in Asia (Feng et
al., 2014; S. M. Lee et al., 2013; T. G. Lee et al., 2011; Q. Li et al., 2019; Wang et al., 2015), one
in Africa (Elgohary, Baiuomy, Abdelkader, Hamed, & Mosaad, 2017), and one in the US
(Delaney et al., 2003).
Sample Characteristics
The sample sizes of the studies reviewed ranged from 25 to 400 participants (mean 100).
The mean age of the study participants ranged between 35.2 and 67.6 years old. The typical
sample in these studies primarily consisted of ASA class I/II, men, with a normal body mass
index, with CRC who were undergoing a colorectal surgical procedure. Seven studies (32%)
only included participants with colon, colorectal, or rectal cancer (Feng et al., 2014; Gatt et al.,
2005; S. M. Lee et al., 2013; T. G. Lee et al., 2011; Q. Li et al., 2019; Pappalardo et al., 2016;
Wang et al., 2015). In seven additional studies (32%), the majority of the participants had CRC,
but a small portion of each sample also included participants with benign colorectal conditions
such as ulcerative colitis, Crohn’s disease, and familial adenomatous polyps (Anderson et al.,
2003; Frontera et al., 2014; García-Botello et al., 2011; Mari et al., 2014; Polle et al., 2007; Raue
et al., 2004; Vlug et al., 2011). Three studies (14%) included participants with cancerous or
benign colorectal disease who were also having a small bowel surgical procedure along with
their colorectal procedure (Delaney et al., 2003; Elgohary et al., 2017; Šerclová et al., 2009).
Three studies (14%) did not specify what the underlying disease process in the colon was (Basse
et al., 2002; Jakobsen et al., 2006; Zargar-Shoshtari et al., 2009). One study only included
participants with benign colorectal disease (Henriksen et al., 2002). Of note, a single study had a
sample of women with endometriosis (mean age 35 years) undergoing a colorectal procedure
(Scioscia et al., 2017). The surgical approaches used in the studies were almost equally
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distributed between laparoscopic (41%), open approaches (41%), both approaches in the study
(9%), not specified the surgical approach in the study (9%) (Table 2.1).
Study Design Characteristics
Of the 22 studies, 15 were randomized controlled trials (n=1744; Anderson et al., 2003;
Delaney et al., 2003; Elgohary et al., 2017; Feng et al., 2014; Frontera et al., 2014; Gatt et al.,
2005; Garcia-Botello et al., 2011; S. M. Lee et al., 2013; T. G. Lee et al., 2011; Li et al., 2019;
Mari et al., 2014; Pappalardo et al., 2016; Scioscia et al., 2017; Serclova et al., 2009; Vlug et al.,
2011) and seven were CCTs (n=556; Basse et al., 2002; Henriksen et al., 2002; Jakobsen et al.,
2006; Polle et al., 2007; Raue et al., 2004; Wang et al., 2015; Zargar-Shoshtari et al., 2009).
Thus, the level of evidence for this body of literature was a Level I, which is considered the
strongest evidence. All studies used a repeated measures design. Patient-reported outcomes were
measured at various time points categorized as early (ranging from preoperative to POD 7) and
late recovery period (ranging from POD 14 to POD 60).
The patient-reported outcomes examined in these studies were functional status, healthrelated quality of life, patient satisfaction and symptoms. Functional status was assessed based
on the patient’s ability to perform activities of daily living (e.g. Barthel Index, Basic Activities of
Daily Living (BADLs), or Instrumental Activities of Daily Living (IADLs)). HRQOL was
evaluated with validated general or disease specific HRQOL tools. The general HRQOL tool
used was the Short Form-36 (SF-36) (s=3). Two gastrointestinal disease specific HRQOL tools
were used: the Cleveland Clinic Global Quality of Life (CGQL) (s=1) and the Gastro-Intestinal
Quality of Life Index (GIQLI) (s=1). The cancer specific tools were the European Organisation
for Research and Treatment of Cancer Quality of Life Questionnaire – Core 30 (EORTC QLQC30) which assesses quality of life in cancer patients in general (s = 1); European Organisation
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for Research and Treatment of Cancer Quality of Life Questionnaire – Colorectal Cancer
Module 38 (EORTC QLQ-CR 38) (s = 1), which assesses quality of life in colorectal cancer
patients in particular and its successor, the EORTC QLQ-CR29 (s=1). Patient satisfaction was
measured using a Satisfaction Numerical Verbal Rating Scale (1=very unsatisfied to 5=very
satisfied) (s = 1) and Self-Reported Patient Satisfaction Questionnaire that was routinely used in
the research setting (s =2).
Isolated symptoms evaluated in the studies were: pain, fatigue, nausea/vomiting, and
sleep. Isolated symptoms were most commonly evaluated with a unidimensional tool that
measured symptom severity. Specifically, pain was measured using one of four different tools: a
10 cm or 100 mm Pain Visual Analog Scale (s=13), a Pain Verbal Numerical Rating Scale (0
=no pain to 3=severe pain) (s=1), a Pain Numerical Verbal Rating Scale (0=no pain to 10=severe
pain) (s=1) or the multidimensional McGill Pain Score Questionnaire (s=1). Fatigue was
measured using one of three different tools: a 10 cm or 100 mm Fatigue Visual Analog Scale
(s=4), a Fatigue Verbal Numerical Rating Scale (0 =no fatigue to 3=severe fatigue) (s=3), or the
multidimensional Identity-Consequence Fatigue Scale (ICFS) (s=1). The ICFS provided two
scores: Postoperative Fatigue (POF) and Fatigue-Consequence (FC). Nausea and vomiting was
measured using a Nausea Verbal Numerical Rating Scale (0 =no nausea to 3=severe nausea)
(s=1). Sleep was measured by assessing the need for sleep in hours per day for sleep during
daytime and night (s=1). Inter-related symptoms of anxiety and depression were measured using
the Hospital Anxiety and Depression Scale (HADS) (s=1). Others symptoms specific to cancer
and colorectal cancer were evaluated in sub-scales within the multidimensional disease specific
HRQOL tool set; in particular, the EORTC QLQ-C30 (s=1) and EORTC QLQ-C29 (s=1),
respectively (Table 2. 2).
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Early Mobilization Component Characteristics
Interventionist. Most studies (77%) did not identify who was responsible for
implementing the early mobilization. Three studies (14%) specified a physiotherapist conducted
the early mobilization (Anderson et al., 2003; Gatt et al., 2005; Šerclová et al., 2009). Two
additional studies (9%) reported that a nurse implemented the early mobilization (Basse et al.,
2002; Henriksen et al., 2002). None of the studies indicated that family members or significant
others assisted with the early mobilization.
Early mobilization initiation. The vast majority of studies (91%) clearly identified the
timeline for early mobilization initiation. Sixteen studies (73%) specifically initiated early
mobilization activities on the day of surgery (POD 0) (Anderson et al., 2003; Basse et al., 2002;
Delaney et al., 2003; Elgohary et al., 2017; Feng et al., 2014; García-Botello et al., 2011; Gatt et
al., 2005; Jakobsen et al., 2006; S. M. Lee et al., 2013; T. G. Lee et al., 2011; Q. Li et al., 2019;
Mari et al., 2014; Polle et al., 2007; Raue et al., 2004; Vlug et al., 2011; Zargar-Shoshtari et al.,
2009). Four studies (18%) delayed early mobilization activities until POD 1 (Frontera et al.,
2014; Henriksen et al., 2002; Pappalardo et al., 2016; Wang et al., 2015). One study did not
specify a day for early mobilization initiation; instead, they reported initiation of early
mobilization after postoperative stabilization (Šerclová et al., 2009). One remaining study did not
address the timing of early mobilization initiation (Scioscia et al., 2017) (Table 2.1).
Type of early mobilization activities. The types of early mobilization activities reported
in these studies included exercise, incentive spirometry, out of bed, chest (respiratory)
physiotherapy, sitting, walking, as well as combinations of these activities. Seven studies (32%)
clearly identified using the combination of sitting or out of bed and walking early mobilization
activities (Gatt et al., 2005; Henriksen et al., 2002; S. M. Lee et al., 2013; T. G. Lee et al., 2011;
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Mari et al., 2014; Raue et al., 2004; Zargar-Shoshtari et al., 2009). Three studies (14%) included
pulmonary hygiene activities (chest physiotherapy/incentive spirometry) plus walking as part of
the required early mobilization activities (Anderson et al., 2003; Delaney et al., 2003; GarcíaBotello et al., 2011). Only one study referred to exercise which was described as “exercise in
bed” and “exercise out of bed” (Šerclová et al., 2009); however, no details of the type of exercise
were described. The remaining 50% of the studies (11/22) were vague about the type of early
mobilization activities using phrases such as “out of bed”, “mobilized”, or “movement” (Basse et
al., 2002; Elgohary et al., 2017; Feng et al., 2014; Frontera et al., 2014; Jakobsen et al., 2006; Q.
Li et al., 2019; Pappalardo et al., 2016; Polle et al., 2007; Scioscia et al., 2017; Vlug et al., 2011;
Wang et al., 2015) (Table 2.1).
Early mobilization goals. For the day of surgery (POD 0), 11 studies (50%) provided
early mobilization goals; however, the specificity of the goals varied widely. Six studies (27%)
listed out of bed or sitting in a chair for differing amounts of time ranging from 20 minutes to
four hours (Anderson et al., 2003; Feng et al., 2014; S. M. Lee et al., 2013; T. G. Lee et al.,
2011; Mari et al., 2014; Wang et al., 2015). Five studies (23%) specified mobilization or
movement out of bed or walking for one to two hours (Basse et al., 2002; Feng et al., 2014;
Jakobsen et al., 2006; Polle et al., 2007; Vlug et al., 2011). Eight studies (36%) did not report
any measurable early mobilization goals for any POD in terms of a time duration, frequency, or
distance (Delaney et al., 2003; Elgohary et al., 2017; García-Botello et al., 2011; Gatt et al.,
2005; Q. Li et al., 2019; Scioscia et al., 2017; Šerclová et al., 2009; Zargar-Shoshtari et al.,
2009). For the remaining four studies (18%), early mobilization goals did not start until POD 1
(Table 2.1).
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For POD 1, the studies with specific early mobilization goals were of greater duration in
time, frequency, and/or more explicit regarding walking distance. For example, two studies (9%)
stipulated that patients should be out of bed or sitting in a chair for three to six hours (T. G. Lee
et al., 2011; Wang et al., 2015). Seven studies (32%) provided specific goals regarding the
amount of time (at least two hours) for “mobilization”, “movement out of bed”, or “walking”
early mobilization activities (Elgohary et al., 2017; Feng et al., 2014; Henriksen et al., 2002;
Jakobsen et al., 2006; Polle et al., 2007; Raue et al., 2004; Vlug et al., 2011). Only three studies
(14%) reported measurable early mobilization walking goals in terms of duration, frequency,
and/or distance on POD 1; specifically, walking once for 80 meters (Henriksen et al., 2002),
walking five times ≥ 60 meters (Delaney et al., 2003), or walking > 400 meters (S. M. Lee et al.,
2013) (Table 2.1). The remaining 10 studies (45%) did not provide any specific early
mobilization goals on POD 1 (Anderson et al., 2003; Frontera et al., 2014; García-Botello et al.,
2011; Gatt et al., 2005; Q. Li et al., 2019; Mari et al., 2014; Pappalardo et al., 2016; Scioscia et
al., 2017; Šerclová et al., 2009; Zargar-Shoshtari et al., 2009).
For studies with early mobilization goals on POD 2, the goals primarily focused on out of
bed, mobilization or walking for a greater duration in time, frequency, and/or greater walking
distances. Six studies (27%) reported general early mobilization goals such as mobilization as
tolerated, full or independent mobilization, or normal activity (Anderson et al., 2003; Basse et
al., 2002; Frontera et al., 2014; Jakobsen et al., 2006; Raue et al., 2004). One study (5%) used a
wall chart for walking and incentive spirometry motivation; however, specific goals were not
described (Delaney et al., 2003). Three studies (14%) specified the amount of time (ranging from
four to eight hours) for “out of bed”, “independent mobilization” or “mobilization out of bed”
(Polle et al., 2007; Vlug et al., 2011; Wang et al., 2015). Two studies (9%) provided measurable
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and specific goals for distance including walking > 500 meters (S. M. Lee et al., 2013) and
walking > 600 meters (T. G. Lee et al., 2011). Only one study specified a length of time for
being out of bed (six hours) as well as walking frequency and distance (twice for 80 meters)
(Henriksen et al., 2002). Nine studies (41%) did not provide any kind of early mobilization goals
for POD 2 or beyond (Elgohary et al., 2017; Feng et al., 2014; García-Botello et al., 2011; Q. Li
et al., 2019; Mari et al., 2014; Pappalardo et al., 2016; Scioscia et al., 2017; Šerclová et al., 2009;
Zargar-Shoshtari et al., 2009) (Table 2.1).
Only eight of 22 studies (36%) (Anderson et al., 2003; Frontera et al., 2014; Gatt et al.,
2005; Henriksen et al., 2002; Polle et al., 2007; Raue et al., 2004; Vlug et al., 2011; Wang et al.,
2015) reported early mobilization goals for POD 3 and beyond. Three studies (14%) required
patients to be out of bed or mobilize out of bed for a specified amount of time (ranging from four
to eight hours) (Polle et al., 2007; Vlug et al., 2011; Wang et al., 2015). Only one study reported
measurable early mobilization goals in terms of duration of time out of bed and frequency and
distance of walking on POD 3. Specifically, Henriksen et al. (2002) required eight hours out of
bed along with three walks of 80 meters/walk.
Fifty-five percent (12/22) of the studies specifically included mobilization as part of the
discharge criteria (Anderson et al., 2003; Delaney et al., 2003; Elgohary et al., 2017; Feng et al.,
2014; Frontera et al., 2014; García-Botello et al., 2011; Gatt et al., 2005; S. M. Lee et al., 2013;
T. G. Lee et al., 2011; Polle et al., 2007; Vlug et al., 2011; Wang et al., 2015). Three studies
identified mobilization criteria that reflected patients had returned to pre-surgical, normal or
regular levels of walking or movement (Feng et al., 2014; Frontera et al., 2014; Polle et al.,
2007). Only one study listed criteria regarding mobilization distance; specifically that patients
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were expected to demonstrate safe mobilization for 600 meters (S. M. Lee et al., 2013) (Table
2.1).
Findings
Functional status. Three out of 22 studies (14%) reported the effect of an ERP on
functional status after colorectal surgery. One study addressed functional status during the
hospital stay (Scioscia et al., 2017) and two studies evaluated function status in the first month
after discharge (Jakobsen et al., 2006; Mari et al., 2014). The study by Scioscia et al. (2017) (n =
224) found no difference in functional status between the ERP and usual care group, on POD 2
and on the day of discharge. In contrast, the studies by Mari et al. (2014) (n = 52) and Jakobsen
et al. (2006) (n = 160) both showed the ERP group had less decrease in functional status
(compared to baseline/preoperative) than the standard care group on POD 14, but found no
difference on POD 30. None of the studies evaluated functional status beyond POD 30 days.
Health related quality of life (HRQOL). Six of the 22 studies (27%) examined HRQOL
at various points during the recovery period. HRQOL was measured preoperatively and after
discharge in one study (5%) (Pappalardo et al., 2016); in the early recovery period before
discharge and in the late recovery period in three studies (18%) (Delaney et al., 2003; S. M. Lee
et al., 2013; T. G. Lee et al., 2011; Wang et al., 2015), and after discharge in the late recovery
period in one study (5%) (Vlug et al., 2011). During the early recovery period, three studies
(14%) using a general HRQOL tool found no difference in HRQOL between the ERP and the
usual care groups during the first postoperative week (S. M. Lee et al., 2013; T. G. Lee et al.,
2011; Wang et al., 2015). Although one study that used a cancer and colorectal cancer specific
HRQOL tool set (EORTC QLQ-C30 and EORTC QLQ-CR29) reported overall HRQOL was
higher in the ERP group than the control group during the early recovery period (POD 3 and
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POD 6), two other studies using gastrointestinal specific tools (CGQL; Delaney et al., 2003;
GIQLI; Vlug et al., 2012) found no differences in HRQOL before discharge. Similarly, in the
studies that used a general and/or a gastrointestinal specific HRQOL tool, there was no
difference in HRQOL between the ERP group and the usual care group at 2 weeks post-surgery
(Delaney et al., 2003; Vlug et al., 2011) or 4 weeks post-surgery (Delaney et al., 2003; S. M. Lee
et al., 2013; T. G. Lee et al., 2011; Vlug et al., 2011). In contrast, there were conflicting results
between studies using cancer specific HRQOL tools during the late recovery period. Specifically,
although Wang and colleagues (2015) found that HRQOL was higher in the ERP group than the
usual care group on POD 10, 14 and 21 using the cancer and colorectal cancer specific HRQOL
tool set (EORTC QLQ-C30 and EORTC QLQ-CR29), no differences in HRQOL were found
between the ERP and usual care groups at POD 30 using the older version of the colorectal
cancer specific EORTC QLQ-C38 (Pappalardo et al., 2016). None of the studies evaluated
HRQOL beyond 4 weeks after surgery.
Only one study (n=117) evaluated symptoms using subscales of HRQOL tools (EORTC
QLQ-C30 and EORTC QLQ-CR29). Specifically, in the early recovery period, Wang and
colleagues (2015) used the EORTC QLQ-C30 and EORTC QLQ-CR29 tool to assess different
symptoms at different time points: POD 3, 6, 10, 14, 21, and 28 (Wang et al., 2015). Nausea and
vomiting, diarrhea, loss of appetite, constipation, micturition, gastrointestinal problems, and
defecation problems within the first postoperative week were less in the ERP group than the
usual care group. However, fatigue, pain, dyspnea, insomnia, and financial concerns were not
different between the ERP group and the usual care group within the first postoperative week
(Wang et al., 2015). During the late recovery period (POD 10, 14 and 21), pain, feelings of
financial difficulties, and defecation problems were less in the ERP group than the usual care
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group, but fatigue, nausea and vomiting, dyspnea, insomnia, loss of appetite, constipation,
diarrhea, micturition problems, gastrointestinal problems, and defecation problems were not
different between the groups (Wang et al., 2015).
Patient satisfaction. Only three of 22 studies (14%) evaluated the effect of ERP on
patient satisfaction. One study addressed patient satisfaction during the hospital stay (Frontera et
al., 2014) and two studies addressed it in the first month after discharge (Polle et al., 2007; Vlug
et al., 2011). Although Frontera et al. (2014) (n = 74) reported that the patient satisfaction was
numerically higher in the ERP group that the standard care group at discharge (4.5 vs 3.9 on a 5
point scale), no measures of variability or statistical comparison of these results were provided.
Regarding patient satisfaction after discharge, timing of measurement ranged from 4 weeks to 30
days after discharge. Two studies reported no difference in patient satisfaction between the ERP
group and standard care group at 4 weeks (Vlug et al., 2011) or 30 days after discharge (Polle et
al., 2007), respectively. None of the studies provided documentation of the validity of their
patient satisfaction measure nor was patient satisfaction evaluated beyond POD 30.
Pain. Pain was the most frequently measured patient-reported outcome with 68% of
studies (15/22) describing the effect of ERPs on pain during the early recovery period (i.e.
hospital stay). Although pain was measured between POD 1 and POD 7, the frequency of
measurement varied. For example, Mari et al. (2014) measured pain at 1, 3, and 5 postoperative
hours, then daily until discharge; Li et al. (2019) measured pain on POD 1, 3 and 7; and Lee et
al. (2013) measured pain once before surgery, and at the end of postoperative week 1 and week
4. Compared with the usual care group during hospital stay, eleven studies (50%) reported pain
was not different between the ERP or usual care groups (Basse et al., 2002; Delaney et al., 2003;
Frontera et al., 2014; García-Botello et al., 2011; Gatt et al., 2005; Henriksen et al., 2002; S. M.
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Lee et al., 2013; T. G. Lee et al., 2011; Q. Li et al., 2019; Mari et al., 2014; Raue et al., 2004).
However, four studies (18%) showed that ERPs can reduce pain in the early recovery period: at
rest, during movement, and while coughing on POD 1 (Anderson et al., 2003), on POD1
(Elgohary et al., 2017), on POD 3 (Feng et al., 2014) during the first five PODs (Šerclová et al.,
2009), and during coughing on POD 7 (Anderson et al., 2003).
Four studies (18%) reported the effect of ERPs on pain after discharge. Timing of pain
measurement varied. Pain was measured at POD 10, POD 30, and 4 weeks postoperatively. The
findings of the effect of ERPs on pain after discharge were consistent. Compared to the usual
care group, ERPs did not influence pain on POD 10 (Delaney et al., 2003), POD 30 (Delaney et
al., 2003; Gatt et al., 2005), or 4 weeks postoperatively (S. M. Lee et al., 2013; T. G. Lee et al.,
2011). No studies measured pain after POD 30.
Fatigue. Eight of 22 studies (36%) evaluated the effect of ERP on fatigue after colorectal
surgery. Only one study (4%) evaluated fatigue exclusively during the hospital stay; five studies
(23%) evaluated fatigue during the hospital stay and after discharge; and two studies (9%) only
evaluated fatigue after hospital discharge. Although the timing varied, fatigue was measured at
multiple time points in all the studies. In the early recovery period, timing of fatigue
measurement ranged from preoperatively to POD 8; whereas in the later recovery period, timing
ranged from POD 14, to POD 30 to POD 60.
The findings regarding the effect of ERP on fatigue were inconsistent during the early
recovery time period. Compared to baseline, preoperative levels, fatigue increased after surgery
in both the ERP and usual care groups (Anderson et al., 2003; Henriksen et al., 2002; ZargarShoshtari et al., 2009). Additionally, three of the older ERP studies with small sample sizes
(range 28-40), found no differences in fatigue during the first postoperative week (Basse et al.,
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2002; Gatt et al., 2005; Henriksen et al., 2002). In contrast, three other older studies with
similarly small sample sizes (range 25-52) did find differences in fatigue and/or fatigueconsequence between the ERP and usual care groups. Specifically, compared to the usual care
group, the ERP group was found to have less fatigue on POD 1 and POD 2 (Raue et al., 2004);
less fatigue and less fatigue-consequence just prior to discharge (POD 3-5) (Zargar-Shoshtari et
al., 2009), and less fatigue on POD 7 (Anderson et al., 2003).
The findings during the later recovery time period regarding the effect of ERP on
fatigue/fatigue-consequence were more consistent both in terms of measurement timing as well
as results. For example, one study examined fatigue and fatigue-consequence a week after
discharge (POD 7-14) and two studies examined fatigue on POD 14. Fatigue and fatigueconsequence were lower in the ERP group than the usual care group a week after discharge
(POD 7-14) (Zargar-Shoshtari et al., 2009) and similarly fatigue was lower in the ERP group at
POD 14 (Jakobsen et al., 2006; Mari et al., 2014). There also was consensus among the studies
examining fatigue at POD 30 and POD 60. Specifically, fatigue was not different in the ERP
group compared to the usual care group at POD 30 (Anderson et al., 2003; Gatt et al., 2005;
Henriksen et al., 2002; Jakobsen et al., 2006; Mari et al., 2014; Zargar-Shoshtari et al., 2009) or
at POD 60 (Henriksen et al., 2002; Zargar-Shoshtari et al., 2009). Although fatigue-consequence
was different in the ERP group compared to the usual care group at POD 30, no differences in
fatigue-consequence were found by POD 60 (Zargar-Shoshtari et al., 2009). Both groups
returned to baseline, preoperative fatigue levels by POD 30 (Zargar-Shoshtari et al., 2009) or
POD 60 (Henriksen et al., 2002). Similar to fatigue scores, the fatigue-consequence scores for
the ERP group had returned to preoperative levels by POD 30 (Zargar-Shoshtari et al., 2009). Of
note, two studies also examined Area Under the Curve (AUC) for fatigue/fatigue-consequence
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during the first 30 days after surgery (Basse et al., 2002; Zargar-Shoshtari et al., 2009) found
conflicting results. Specifically, Basse et al. (2002) found fatigue was not different in the ERP
group compared to the usual care group during the first 30 days after surgery whereas ZargarShoshtari et al. (2009) found fatigue and fatigue-consequence were different between the groups
during the first 30 days postoperatively.
Nausea, Anxiety/Depression, and Need for Sleep. Three additional isolated symptoms
were measured but only in one study each: nausea (Basse et al., 2002), anxiety/depression (Gatt
et al., 2005), and need for sleep (Jakobsen et al., 2006). Nausea was measured every 4 hours for
POD 1 and 2, then daily between POD 3 and POD 7, and weekly for 4 weeks (Basse et al.,
2002). Compared with the usual care group, nausea was not different between the ERP and usual
care group during hospital stay (Basse et al., 2002). Although, Basse and colleagues (2002)
measured nausea at the later recovery period, no results were reported during this period.
Anxiety and depression were measured before surgery, POD 0, then daily until discharge, on
POD 7 and POD 30 (Gatt et al., 2005). Compared with the usual care group, anxiety and
depression were not different between the ERP and usual care group during hospital stay and
after discharge (Gatt et al., 2005). Finally, the need of sleep was evaluated before surgery, on
POD 14 and POD 30. Compared with preoperative levels, the need of sleep on POD 14 among
those who had ERP was less than those who had usual care (Gatt et al., 2005). None of these
additional symptoms were measured beyond POD 30.
Discussion and Implications for Research and Practice
This systematic review has revealed a number of important findings regarding the state of
the science for patient-reported outcome studies comparing ERPs to usual care in patients
undergoing colorectal surgery. Although one desired outcome of an ERP is to improve surgical
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recovery, only a small number of randomized control trials and controlled clinical trials have
examined patient-reported outcomes in adult colorectal surgery patients. Despite the fact that
early mobilization is highly recommended after colorectal surgery and consistently included in
ERPs, the early mobilization component of ERPs is not standardized, does not use clear
terminology to describe the type of early mobilization activities, and, in many cases, the early
mobilization goals are not measurable. The majority of the studies examining the effect of ERPs
on patient-reported outcomes have measured isolated symptoms (e.g. pain and/or fatigue), using
unidimensional tools, during the early recovery period. Even though colorectal surgery can have
a long-term impact on health and well-being, few studies have examined the effect of ERPs on
functional status and/or HRQOL during the later recovery period. Moreover, most studies
measuring the effect of ERPs on HRQOL in patients undergoing colorectal surgery have utilized
a cancer/colonic cancer specific HRQOL tool set rather than a disease specific HRQOL tool that
addresses the unique post-surgical symptoms experienced by this population.
Two previous systematic reviews have addressed patient-reported outcomes from studies
comparing ERPs to usual care: one in patients undergoing colorectal surgery (s=9; Khan et al.,
2009), and one in patients undergoing abdominal surgery (s=32; Neville et al., 2014). In addition
to extending the publication year to 2019, our current systematic review built upon the previous
work in the following ways. To maximize the generalizability of our findings, we established
specific variable definitions, with an explicit focus on patient-reported outcomes; developed
clear study inclusion and exclusion criteria, and only included studies with samples having
colorectal surgery procedures. As a result, our systematic review included 10 randomized
controlled trials and one concurrent controlled clinical trial not previously reviewed. While the
efficacy of ERPs at improving clinical and quality outcomes have already been well established
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in the literature (Greco et al., 2014; Greer et al., 2018; Ni et al., 2019), evaluating the impact of
ERPs on patient-reported outcomes remained a secondary or tertiary focus. Indeed, only two of
the 11 new studies (Pappalardo et al., 2016; Wang et al., 2015) primarily aimed to examine a
patient-reported outcome, specifically, HRQOL. Given this dearth of emphasis on patientreported outcomes, an opportunity exists for nurse researchers to fill this gap.
Although the early mobilization component of ERPs can, in reality, be done by the
bedside nurse, nursing was infrequently identified as the interventionist. It is unclear why this
information was not explicitly stated. For early mobilization protocols to be relevant and useful
to practicing nurses, they need to clear, specific, and quantifiable. Based on this systematic
review, there is sufficient evidence to suggest that early mobilization can be initiated on the day
of surgery (POD 0), the amount of mobilization should increase over time, and that level of
mobilization should be a criteria for discharge. However, other specific details needed to
implement a safe and effective early mobilization protocol are much less clear. For example, do
terms like “out of bed”, “mobilized”, or “movement” mean standing next to the bed, sitting in a
chair, or walking? Since the ERPs in this systematic review were developed and tested in
different countries, the meaning and words used to describe early mobilization can vary.
Similarly, early mobilization goals were not consistent as studies reported duration of time,
frequency, and/or walking distances. To move research and evidence-based practice forward in
this area, uniform early mobilization terms and agreed upon early mobilization goals need to be
established, consistently utilized, and reported in all published ERP studies, regardless of the
country of origin.
Similar to the previous systematic reviews (Khan et al., 2010; Neville et al., 2014),
isolated symptoms such as pain intensity and fatigue intensity continued to be the most
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frequently measured patient-reported outcomes. Of note, despite recommendations to do so from
the prior systematic reviews, none of the 11 new studies included here used a multidimensional
tool for measuring symptom status. Even though the results were not consistent across studies,
most studies suggest that ERPs do not significantly reduce pain in the early or late recovery
period. However, limited data suggest that fatigue may be lower in the ERP group than the usual
care group during the early recovery period and during the first two weeks after discharge. Even
though meta-analytic methods could be used to help clarify these inconsistencies and move the
state of science forward, methodological challenges exist within this body of literature.
Methodological challenges include the small number of studies measuring the same patientreported outcomes with the same validated tools and the lack of consistent measurement time
points. Moreover, often there was inadequate reporting of data needed to determine effect size of
patient-reported outcomes (i.e. mean, standard deviation, sample size). For example, some
studies only reported mean with no measure of variability, whereas others reported median plus
range or interquartile range. To improve the overall quality of the published literature in this area
as well as enable meta-analyses to be performed, future ERP studies need to include the
necessary data to determine effect size for all outcomes measured, including patient-reported
outcomes.
Although different patient-reported outcomes were measured at various time points, most
of the studies evaluated the patient-reported outcomes during the first 30 days after surgery with
the majority being measured during the first seven to 14 postoperative days. These findings are
consistent with the previous systematic reviews (Khan et al., 2010; Neville et al., 2014). Indeed,
despite recommendations to specifically measure functional status and HRQOL beyond POD 30
(Nanavati & Prabhakar, 2014), none of the 11 new studies included in this review did so.
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Moreover, functional status and HRQOL need to be measured preoperatively to be used as a
baseline for comparison purposes postoperatively (Nanavati & Prabhakar, 2014). Although the
total number of studies that measured HRQOL were small (s=6), these data suggest that ERPs
did not effect HRQOL in early and later recovery period when HRQOL was measured with a
Generic (e.g. SF-36) or a gastrointestinal disease specific (e.g. Cleveland Global Quality of Life)
HRQOL tool. It is possible that a cancer/colonic cancer specific HRQOL tool set (e.g. EORTC
QLQ-C30 and EORTC QLQ-CR29) may be better able to discriminate the effect between ERP
group and usual care group in patients undergoing colorectal surgery. Although two studies used
a cancer specific HRQOL tool (Pappalardo et al., 2016; Wang et al., 2015), only one study found
the impact of ERP on HRQOL. Therefore, additional research is needed that uses a cancer
specific HRQOL tool that can compare the effect of ERP on the HRQOL in colorectal surgery
patients.
Implications for Medical-Surgical Nursing
Abdominal surgery, such as colorectal surgery, impairs mobility during the early and late
recovery periods (Jønsson et al., 2018; King et al., 2006; Krisanabud, 2019; Lawrence et al.,
2004; V. Sun et al., 2017). Although only a few ERP studies included in this systematic review
examined functional status, these limited data suggest that ERPs may improve functional status
after colorectal surgery. Aspects of postoperative nursing care within an ERP that can help to
improve functional status in the early recovery period are a combination of early mobilization
and symptom management. Nurse and physical therapist led unit-based ambulation programs
have been shown to safely improve functional status and decrease length of stay in medicalsurgical patients (Adogwa et al., 2017; Dewitt, Coto, Carr, Ondrey, & Petkunas, 2019). So, a
team for early mobilization is needed for improving postoperative recovery.
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Unfortunately, several studies have demonstrated that even when hospitalized medicalsurgical patients are able to ambulate without assistance, most will spend the majority of their
time in bed (C. J. Brown, Redden, Flood, & Allman, 2009; Jønsson et al., 2018; Lim, Dodds,
Bacon, Sayer, & Roberts, 2018; Pedersen et al., 2012). Thus, to promote early mobilization after
colorectal surgery, education is needed for nurses, the patient, and their family members. Since
nurses may lack time and/or think that early mobilization does not improve functional status or
length of stay (Kalisch & Lee, 2012), nurses need continuing education on how to decrease the
barriers for implementing an early mobilization protocol. For example, nurses need to understand
the importance of early mobilization, be provided with early mobilization motivation strategies,
and techniques for safe early mobilization, as well as a clear early mobilization protocol that
includes daily mobilization goals (Dewitt et al., 2019; Teodoro et al., 2016). Early mobilization
can be tailored for each individual patient by assessing a baseline of the patient’s walking ability
each shift to know if there is a need for assistive walking devices and to be able to provide
assistance during early mobilization. Nurses also can educate the patient and family before
surgery regarding the benefits of early mobilization and to expect that early mobilization will be
initiated on the day of surgery (Dewitt et al., 2019; Teodoro et al., 2016). Nurses can help to
motivate patients by setting daily mobilization goals with the patient by doubling the distance
walked the day before (Teodoro et al., 2016) and provide a reminder of the daily mobilization
goal on the wall in the patient’s room. At the institutional level, an organizational cultural change
will be needed to incorporate early mobilization into standard postoperative nursing care in
Thailand. For instance, an engagement campaign might be useful. Sample strategies to engage
nurses and multidisciplinary care providers to participate in an Early Mobilization Team could
include an ambulation logo (e.g. lapel pin, wrist band, or pen), educational brochures for patients
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and their family members before surgery, posters to motivate the nurses, and/or a symbolic
picture above the patient’s bed to remind nurses to assist patients with early mobilization
(Agency for Healthcare Research and Quality, 2014).
Uncontrolled postoperative pain and excessive fatigue can interfere with early
mobilization, the patient’s ability to do activities of daily living, and their ability to return to
work (Ward, 2014). Effective symptom management strategies for pain and fatigue (Teodoro et
al., 2016) can minimize the interference of these symptoms on the patient’s ability to do
activities of daily living (Ward, 2014). Nurse can include complementary pain management
strategies within the nursing care plan. Examples of complementary pain management strategies
that could be added to an ERP are music therapy (Vaajoki, Kankkunen, Pietilä, Kokki, &
Vehviläinen-Julkunen, 2012) and/or massage (Miladinia, Pishgooie, Aliyari, & Nouri, 2017).
Similarly, nurses can use non-pharmacologic interventions to help minimize fatigue such as
grouping nursing care activities to allow more time for the patient to rest and counseling the
patient on appropriate sleep hygiene practices (V. C. Y. Sun & Sarna, 2008).
Limitations
This systematic review had a few important limitations. We only included studies
published in English. Studies published in other languages and unpublished studies were not
reviewed. Studies involving other types of surgical patients would increase the number of
studies but would also increase the heterogeneity. Several of the studies had a small sample size
and may have lacked sufficient statistical power to detect small differences in patient-reported
outcomes between the ERP and usual care groups. There was considerable heterogeneity
amongst the studies reviewed regarding the number, type, and timing of the components used in
the ERP, the patient-reported outcomes measured, the measurement tools used to assess the
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patient-reported outcomes, and the timing of the outcome measures. Given the heterogeneity of
studies, small sample of studies, and lack of data needed to calculate standard error, we were
unable to conduct a meta-analysis on the primary studies.
Conclusion
This systematic review has examined the influence of ERPs on patient-reported outcomes
among patients undergoing colorectal surgery and has identified areas for future research and
medical-surgical nursing practice. Functional status, HRQOL, patient satisfaction, and symptoms
have been examined in a relatively small number of randomized and controlled clinical trials
with the most frequently measured patient-reported outcomes being pain, fatigue, and HRQOL.
Although ERPs have been shown to improve clinical and quality outcomes, their impact on
patient-reported outcomes remains unclear. Medical-surgical nurses in the hospital setting have
the opportunity to improve postoperative functional status by implementing structured early
mobilization and ambulation protocols. Further ERP research examining patient-reported
outcomes is needed; however, the research needs to use valid and reliable multidimensional tools
at standardized time frames throughout the recovery period. Additionally, the long-term impact
of ERPs on functional status and HRQOL during the later recovery period needs to be assessed.
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Table 2.1
Studies Included
Author
Li et al.
(2019)
Country:
China

Sample Characteristics
Sample size T : C = 100 : 100

EM Characteristics
RCT
Interventionist: Not identified

Mean Age T : C = 61.2 : 61.7

Initiation: POD 0

% male T : C = 65 : 68

Type of mobilization: Unclear type

Mean BMI T : C = 22.5 : 22.8

Goals:
Unclear

PROs
Pain: Not different between
groups on POD 1, 3 & 7 (p =
.494, p =.722 & p = .657,
respectively)

Comments
Mean or SD for
pain not provided
in text or table
Pain reported by
graph

%ASA I/II T : C = 100 : 100
Discharge criteria: Not addressed

Elgohary et
al. (2017)
Country:
Egypt

Scioscia et
al. (2017)
Country:
Italy

Surgical approach: Laparoscopic
Sample size T : C = 40 : 40

Interventionist: Not identified

Mean Age T : C = 58.2 : 60.5

Initiation: POD 0

% male T : C = 60.0 : 67.5

Type of mobilization: Unclear type

Mean BMI T : C = 24.1:25.5
% ASA I/II T : C = 97.5: 94.0

Goals:
POD 0 goal: Enforced OOB
POD 1 goal: Mobilized ≥ 2 hrs

DISEASE: Colorectal benign & cancer

Discharge criteria: Independent mobilization

Surgical approach: Laparoscopic
Sample size T : C = 62 : 162

Interventionist: Not identified

Mean age T : C = 35.2 : 35.6

Initiation: Not specified

% male T : C = 0 : 0

Type of mobilization: Unclear type

Mean BMI T : C = 22.1: 21.6

Goals: Unclear goal
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Pain: T < C on POD 1
(p < .0001)

No SD provided
for pain

Pain: Not different between
groups on POD 0 & 2

Reported
frequency N/V
based on the
investigator rather
than patient selfreported with a tool

Functional status: Not
different between groups at
pre-op, POD 2 & day of
discharge (p = .85, p =.70 &
p = .55, respectively)

Investigator
consider functional
status to be an
indicator of
wellbeing
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Disease: Colorectal cancer

Author

Sample Characteristics
%ASA T : C = Not reported

EM Characteristics
Discharge criteria: Not addressed

PROs

Comments

Pain: T < C on POD 1, 2 & 3
(p = .02, p =.035 & p = .028,
respectively)

Mean (SD) for pain
provided

Disease: Colorectal endometriosis

Country:
China

Frontera et
al. (2014)
Country:
Italy

Surgical approach: Laparoscopic
Sample size T : C = 57 : 59

Interventionist: Not identified

Mean age T : C = 54.0 : 56.3

Initiation: POD 0

% male T : C = 63.2 : 67.8

Type of mobilization: Unclear type

Mean BMI T : C = 21.4 : 22.6
%ASA I/II T : C = 100 : 100

Goals:
POD 0: Movement OOB x 1 hr
POD 1: Movement ≥ 4 hrs/day

Disease: Rectal cancer

Discharge criteria: Normal movement

Surgical approach: Laparoscopic
Sample size T : C = 38 : 36

Interventionist: Not identified

Median age T : C = 71.0 : 73.0

Initiation: POD 1

% male T : C = 55.3 : 61.1

Type of mobilization: Unclear type

Mean BMI T : C = Not reported

Goals:
Colon surgery
POD 1 goal: Assisted mobilization
POD 2 & 3 goal: Independent mobilize

%ASA I/II T : C = 92.1 : 83.3
Disease: Colorectal benign & cancer
Surgical approach: Laparoscopic &
open

Rectum surgery
POD 1 & beyond goal: Mobilize
Discharge criteria: Regular walking
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Pain: Not different between
groups on POD 4 & 5
(p =.093 & p = .114)

Satisfactory pain score < 4:
T = 97.4%; C = 91.7%
Satisfaction (5=very
satisfied):
T = 4.5; C = 3.9

Mean (SD) pain
intensity not
provided
No SD provided
for satisfaction
No statistical
comparisons
reported for either
PROs
Reported
frequency N/V
based on the
investigator rather
than patient selfreported with a tool
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Feng et al.
(2014)

Author
Mari et al.
(2014)
Country:
Italy

Sample Characteristics
Sample size T : C = 26 : 26

EM Characteristics
Interventionist: Not identified

Median age of entire sample : 66
Median age by group: not reported

Initiation: POD 0
Type of mobilization: Sit & Walk

% male T : C = Not reported
Median BMI of entire sample = 24.7

Goals:
POD 0: Up in chair 5 hrs after surgery
POD 1: Free walking

PROs
Pain at 1 hr after surgery:
T > C (p < .05)
Pain at 5 hrs after surgery:
Not difference between
groups
Fatigue: T < C on POD 14 &
30 (p < .01)

Comments
Mean (SD) or
median for pain not
provided in text,
table or graph
Unclear and
contradictory pain
results from POD 1
and beyond

Median age by group: not reported

Disease: Colorectal benign & cancer

Reducing ADLs: Not
different between groups on
POD 30

Surgical approach: Open

S. M. Lee et
al. (2013)
Country:
Korea

Pappalardo
et al. (2012)
Country:
Italy

Sample size T : C = 52 : 46

Interventionist: Not identified

Mean age T : C = 61.2 : 61.7

Initiation: POD 0

% male T : C = 70.0 : 62.8

Type of mobilization: Sit & Walk

Pain: Not different between
groups at pre-op, POD 1
week & POD 4 weeks postop
(p = .217)
QOL: Not different between
groups on POD 1 & 4 weeks
postop (p > .05)

Mean BMI T : C = 23.9 : 23.7

Goals:

%ASA I/II T : C = 93.5 : 88.4
Disease: Rectal cancer

POD 0: Sit in chair > 1 hr
POD 1: Walk > 400 m
POD 2: Walk > 500 m

Surgical approach: Laparoscopic
Sample size T : C = 25 : 25

Discharge criteria: Safe mobilization 600 m
Interventionist: Not identified

Mean age T : C = 67.6 : 65.7

Initiation: POD 1

% male T : C = 52.0 : 52.0

Type of mobilization: Unclear type

Mean BMI T : C = 22.25 : 21.69
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QOL: Not different between
groups

Unclear and
contradictory
fatigue results from
POD 14 & 30
Mean (SD) or
median ADLs not
provided in text,
table or graph
Mean (SD) and
graph for pain
provided
Mean or SD for
QOL not provided
in text or table

Timing of QOL
result unclear
Mean (SD) or
median for QOL
not provided in
text, table or graph
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Reduced ADLs: T < C on
POD 14 (p < .005)

% ASA I/II T : C = Not reported

GarcíaBotello et al.
(2011)
Country:
Spain

Sample Characteristics
%ASA I/II T : C = 48 : 56

EM Characteristics
Goals:
POD 1 and beyond: Mobilize after 24 hrs

Disease: Colorectal cancer

Discharge criteria: Not addressed

Surgical approach: Open
Sample size T : C = 61 : 58

Interventionist: Not identified

Median age T : C = 62.0 : 60.0

Initiation: POD 0

% male T : C = 65.5 : 55.3

Type of mobilization: OOB & Walk

Median BMI T : C = 27.3 :28.1

Goals:
POD 0: OOB, if possible
POD 1: Walk & Respiratory PT

%ASA I/II T: C = 75.41: 77.59
Surgical approach: Colorectal benign &
cancer

T. G. Lee et
al. (2011)
Country:
Korea

Pain: Not different between
groups on POD 1, 2 & 3
(p =.265)

Comments

Mean (SD) for pain
not provided in
text, table or graph
Median (range)
provided

Discharge criteria: Independent walking

Surgical approach: Laparoscopic &
Open
Sample size T : C = 46 : 54

Interventionist: Not identified

Mean age T : C = 61.9 : 60.6

Initiation: POD 0

% male T : C = 56.5 : 55.6

Type of mobilization: Sit & Walk

Mean BMI T : C = 22.8 : 23.9

Goals:
POD 0: Sit in chair > 1 hr
POD 1: Sit in chair > 3 hrs
POD 2: Walk > 600 m

%ASA I/II T : C = 96.5 : 94.5

PROs
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Author

Pain: Not different between
groups at pre-op, 1 week
postop & 4 week postop (p =
.730, p =.867 & p = 868,
respectively)
QOL: Not different between
groups on POD 1 & 4 weeks
postop(p > .05)

Mean (SD) and
graph for pain
provided

Mean (SD) for
QOL not provided
in text or table
QOL reported by
graph

Disease: Colon cancer
Discharge criteria: Safe mobilization 600 m
Vlug et al.
(2011)

Surgical approach: Laparoscopic
Sample size Lap T : C = 100 : 109;
Open T : C = 93:98

Interventionist: Not identified

QOL: Not different between
T & C for both groups

Initiation: POD 0
Country:
Netherlands

Mean age Lap T : C = 66 : 68;
Type of mobilization: OOB
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Satisfaction: Not different
between T & C groups

Mean (SD) for
QOL not provided
in text, table or
graph

Author

Sample Characteristics
Open T : C = 66:66
% male Lap T : C = 53.0 : 62.0;
Open T : C = 58.0 :60.0
Mean BMI Lap T : C = 26.8 : 25.5;
Open T : C = 26.3 : 26.5

EM Characteristics
Goals:
POD 0: Mobilize OOB > 2 hrs in PM
POD 1: Mobilize OOB > 6 hrs
POD 2 & beyond: Mobilize OOB > 8 hrs

PROs

Discharge criteria: Mobilization

Comments
Mean (SD) for
satisfaction not
provided in text,
table or graph
No statistical
comparisons
reported for PROs

% ASA Lap T : C = 82.0 : 80.0;
Open T : C = 81.0 : 77.0

Serclova et
al. (2009)
Country:
Czech
Republic

Surgical approach: Laparoscopic
Sample size T : C = 51 : 52

Interventionist: Physiotherapist

Mean age T : C = 35.1 : 37.6

Initiation: After postoperative stabilization

% male T : C = 39.2 : 61.5

Type of mobilization: Exercise

Mean BMI T : C = Not reported

Goals: Exercise in bed & OOB

% ASA I/II T : C = Not reported

Discharge criteria: Not addressed

Maximum daily pain score
on POD 0-5: T < C (p =.006)

Median pain
reported in text

Average pain score on POD
0-5: T < C (p <.001)

Mean or SD for
pain not provided
in text or table
Mean and 95%CI
provided in graph

Disease: Colorectal benign & cancer
Surgical approach: Open

Gatt et al.
(2009)
Country:
UK

Sample size T : C = 19 : 20

Interventionist: Physiotherapist

Median age T : C = 67 : 67

Initiation: POD

% male T : C = 47.4 : 70

Type of mobilization: OOB & Walk

Median BMI T : C = 24 : 27

Goals:
POD 0: OOB
POD 1: Walk length of the ward
Further POD: Mobilize as tolerated

% ASA I/II T : C = Not reported
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Pain: Not difference between
groups
Fatigue: Not difference
between groups
Hospital anxiety and
depression (HAD): Not
difference between groups

Physiotherapist
part of team, but
not state as an
interventionist in
the protocol
No statistical
comparisons
reported for PROs
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Disease: Colon benign & cancer

Anderson, et
al. (2003)
Country:
UK

Sample Characteristics
Disease: Colorectal benign & cancer

EM Characteristics
Discharge criteria: Safe mobilization

Surgical approach: Open
Sample size T : C = 14 : 11

Interventionist: Physiotherapist

Median age T : C = 64 : 68

Initiation: POD 0

% male T : C = 42.9 : 45.5

Type of mobilization: Sit, Walk & Chest PT

Median BMI T : C = 26.0 :24.0
%ASA I/II T : C = 92.9 : 90.9

Goals
POD 0: Sit OOB 20 min
POD 1: Walk length of the ward
Further POD: Mobilize as tolerated

Disease: Colorectal benign & cancer
Discharge criteria: Safe mobilization

PROs

Pain: T < C at rest,
movement & coughing (p =
.026, p =.020 & p = .011,
respectively)
Pain at rest, movement &
coughing: T < C on POD 1
(p < .05)
Pain at rest &movement: Not
difference between groups on
POD 7 (p > .05)

Surgical approach: Open
Pain on coughing: T < C on
POD 7 (p < .05)

Delaney et
al. (2003)

Sample size T : C = 31 : 33

Interventionist: Not identified

Mean age T : C = 50.6 : 41.9

Initiation: POD 0

% Male T : C = 67.7 : 63.6

Type of mobilization: Walk & Spirometry

Mean BMI T : C = Not reported

Goals:
POD 0: Walking in PM
POD 1: Walk ≥ 60 meter; 5 times/day; Sit in
chair between walks; Use incentive
spirometer
POD 2: Wall chart to encourage walking &
incentive spirometer used

Country: US

% ASA I/II T : C = 61.3 : 78.8
Disease: Small bowel + Colorectal
benign & cancer
Surgical approach: Open

Discharge criteria: Independently stand &
walk
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Fatigue: T < C POD 7
(p = .008)
Pain: Not different between
groups on POD 2, POD 10 &
30 (p = .59, p =.79 & p =.97,
respectively)
QOL: Not different between
groups on POD 10 & 30
(p = .40 & p =.87,
respectively)

Comments

Mean or SD for
pain not provided
in text or table
Median and
interquartile range
pain reported by
graph
Mean or SD for
fatigue not
provided in text or
table
Median and
interquartile range
fatigue reported by
graph
Mean (SD) for pain
provided
Mean (SD) for
QOL provided
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Author

Wang et al.,
2015
Country:
China

Sample Characteristics
Sample size T : C = 57 : 60

EM Characteristics
CCT
Interventionist: Not identified

Mean age T : C = 59.4 : 58.7

Initiation: POD 1

% male T : C = 49.1 : 45.0

Type of mobilization: OOB

Mean BMI T : C = 23.7 : 24.1
% ASA I/II T : C = 100.0 : 100.0

Goals:
POD 1: OOB 2 hours
POD 2 & beyond: OOB 4-6 hours

Disease: Colorectal cancer

Discharge criteria: Independent mobilization

Surgical approach: Open

PROs
Pain: T < C on POD 10, 14,
21 & 28 (p = .045, p = .044,
p = .039 & p = .050,
respectively)
QOL QOL-C30: T > C on
POD 3, 6, 10, 14, 21 & 28
(p = .000, p = .000, p = .002,
p =.013, p =.0041 & p =.106,
respectively)
Pain: Not different
between groups on POD 3
&6
Nausea & Vomiting: T <
C on POD 6 (p = .05)
Nausea & Vomiting: No
difference between groups
on POD 3, 10, 14, 21 &
30
Loss of appetite: T < C on
POD 3, 6 &10 (p = .008,
p = .014 & p = .050,
respectively)
Loss of appetite: Not
different between groups
on POD 14, 21 & 28
Constipation: T < C on
POD 3, 6 & 10 (p = .013,
p = .005 & p = .011,
respectively).
Constipation: Not
different between groups
on POD 14, 21 & 28
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Comments
Mean (SD) for all
symptoms
provided
Mean (SD) for
QOL provided

44

Author

Sample Characteristics

EM Characteristics

PROs
Diarrhea: T < C on POD 3
& 10 (p = .001 &
p = .046)
Diarrhea: Not different on
POD 6, 14, 21 & 28

Comments

Financial difficulties:
T < C on POD 10, 14 &
21 (p = .03, p = .035 & p
= .039)
Financial difficulties: Not
different between groups
on POD 3, 6, & 28
Fatigue & insomnia: Not
different between groups
Micturition problems: Not
different on POD 3; but T
< C on POD 6 (p = .050)
Micturition problems: Not
different between groups
on POD 14,21 &28
Gastrointestinal problems:
T < C on POD 3
(p = .049); T > C on POD
6 (p = .027)
Gastrointestinal problems:
T > C on POD 10 (p =
.035), and not different
between groups on POD
14,21 &28
Defecation problems: Not
different between groups
on POD 3, but T < C on
POD 6 (p = .013)
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Author

ZargarShoshtari, et
al. (2009)
Country:
New
Zealand

Sample Characteristics

EM Characteristics

Sample size T : C = 26 : 26

Interventionist: Not identified

Median age T : C = 66.0 : 74.0

Initiation: POD 0

% male T : C = 38.5 : 19.2

Type of mobilization: Sit & Walk

Mean BMI T : C = Not reported

Goals:
POD 0: OOB to chair
POD 1: Mobilized around the ward

%ASA I/II T : C = 80.8 : 76.9
Disease: Colon, benign or cancer not
specified

PROs
Defecation problems: T <
C on POD 10 & 14
(p = .014 & p = .042), and
not different on POD 21
&28
Postoperative fatigue (POF):
Not different between groups
at baseline
POF: T < C before surgery
(p = .001)
POF: Both groups returned to
baseline at POD 30 and
sustained until POD 60

Comments

Mean or SD for
fatigue not
provided in text or
table
Median and
interquartile range
and graph for POF
& FC provided

Discharge criteria: Not addressed
POF: Not difference between
groups on POD 30 (p = .217)

Surgical approach: Open
Median AUC for POF from
POD 0 to POD 30: T < C
(p = .035)

Fatigue-consequence (FC):
No difference between
groups at baseline (p = .0487)

FC: Both groups returned to
baseline at POD 30 and
sustained until POD 60
Median FC: T < C on POD
30 (p = .001)
Median AUC for FC from
POD 0 to POD 30: T < C
(p = .005)
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Author

Author
Polle et al.
(2007)
Country:
Netherlands

Sample Characteristics
Sample size T : C = 55 : 52

EM Characteristics
Interventionist: Not identified

Median age T : C = 49.0 : 47.0

Initiation: POD 0

% male T : C = 23.6 : 40.4

Type of mobilization: Unclear type

Median BMI T : C = 23.5 : 24.0

Goals:
POD 0: Mobilize OOB > 2 hrs in PM
POD 1: Mobilize OOB > 6 hrs
POD 2 & beyond: Mobilize OOB > 8 hrs

PROs
Satisfaction: Not different
between groups (p = .84)

Comments
Mean or SD for
satisfaction not
provided in text or
table
Median provided

% ASA I/II T : C = 100.0 : 100.0

Jakobsen et
al. (2006)
Country:
Denmark

Surgical approach: Laparoscopic
Sample size T : C = 80 : 80

Discharge criteria: Self mobilization as
before surgery
Interventionist: Not identified

Median age T : C = 68.0 : 69.0

Initiation: POD 0

% male T : C = 52.5 : 46.3

Type of mobilization: Unclear type

Mean BMI T : C = Not reported

Goals:
POD 0: Mobilized 2h
POD 1: Mobilized > 8 h
POD 2: Normal activity

% ASA I/II T : C = Not reported
Disease: Colon, benign or cancer not
specified

Discharge criteria: Not addressed

Surgical approach: Open

Fatigue: Compared to preop,
T < C on POD 14 (p < .01)

No SD provided
for fatigue

Fatigue: Compared to preop,
not different on POD 30
(p > .05)

No SD provided
for Ability to
Perform Physical
Activities

Basic ADLS: Not different
between groups at all three
time point (p >.05)
Instrumental Activities of
Daily Living (IADL):
Compared to preop, C
decreased > T decrease on
POD 14 (p < .01)
Instrumental Activities of
Daily Living (IADL):
Compared to preop, no
difference between groups at
POD 30
Length of sleep: Compared to
preop, C increased > T
increase on POD 14
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Sleep: Incomplete
statistical reporting
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Disease: Colon, benign and cancer

Country:
Germany

Sample Characteristics
Sample size T : C = 23 : 29

EM Characteristics
Interventionist: Not identified

Median age T : C = 63.0 : 65.0

Initiation: POD 0

% male T : C = 34.8 : 65.5

Type of mobilization: Sit & Walk

Median BMI T : C = 26.8 : 25.5

Goals:
POD 0: Sit x 2 hrs; Short walk out of room
POD 1: OOB >8 hrs; Walk x 2 out of room
POD 2 & beyond: Fully mobilized

% ASA I/II T : C = 52.1 : 72.4

PROs
Pain at rest or coughing: Not
different between groups
(reported in text)

Comments
Mean or SD for
pain not provided
in text or table

Fatigue: T < C on POD 1 & 2
(p = .06 & p = .01) (reporting
by graph until POD 8)

Mean or SD for
fatigue not
provided in text or
table

Disease : Sigmoid benign & cancer
Discharge criteria: Not addressed
Basse et al.
(2002)
Country:
Denmark

Surgical approach: Laparoscopic
Sample size T : C = 14 : 14

Interventionist: Nurse

Median age T : C = 74 : 64

Initiation: POD 0; 6 hrs after surgery

Pain: T > C on POD 2
(p < .05)
Pain during mobilization:
Not different between groups

% male T : C = Not reported
Type of mobilization: Unclear type
Mean BMI T : C = Not reported
%ASA I/II T : C = 57.1 : 78.5
Disease: Colon, benign or cancer not
specified

Goals:
POD 0: Mobilized ~ 2 hrs
POD 1: Mobilized ≥ 8 hrs
POD 2: Fully mobilization
Discharge criteria: Not addressed

Fatigue: No difference
between groups during first
30 days after surgery
Nausea: No difference
between groups during first 7
days after surgery

Median and 5th and
95th percentile
provided in fatigue
reported in graph
Mean or SD for
pain not provided
in text or table
Mean or SD for
fatigue not
provided in text or
table
Mean or SD for
nausea not
provided in text or
table

Surgical approach: Not Specified
No statistical
comparisons
reported for pain
during
mobilization,
fatigue or nausea
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Author
Raue et al.
(2004)

Author
Henrisksen
et al. (2002)
Country:
Denmark

Sample Characteristics
Sample size T : C = 20 : 20

EM Characteristics
Interventionist: Nurse

Median age T : C = 69.0 : 70.0

Initiation: POD 1

% male T : C = 35.0 : 65.0

Type of mobilization: OOB & Walk

BMI T : C = Not reported

Disease: Colorectal benign

Goals:
POD 1: OOB x 4 hrs; Walk x 1(80 m)
POD 2: OOB x 6 hrs; Walk x 2 (80 m)
POD 3 & Beyond: OOB x 8 hrs; Walk x 3
(80 m)

Surgical approach: Not Specified

Discharge criteria: Not addressed

%ASA I/II T : C = Not reported

PROs
Pain: No difference between
groups
Fatigue: No difference
between groups

Comments
Mean or SD for
pain & fatigue not
provided in text or
table
Pain & Fatigue
reported by graph
Not p values
reported for pain
and fatigue
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Note. POD = postoperative day; T = treatment group (Enhance Recovery Protocol group); C = usual care group; ASA = American Society of
Anesthesiologists Classification; BMI = body mass index; OOB = out of bed
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Patient-Reported Outcomes

Measures Used

Sub-Scales

Hospital Anxiety & Depression Scale (HADS)

Anxiety (HADS-A); Depression (HADS-D)

Fatigue Visual Analog Scale (10 cm)

n/a

Fatigue Visual Analog Scale (100 mm)

n/a

Fatigue Verbal Numerical Rating Scale (0-3)

n/a

Identity-Consequence Fatigue Scale (ICFS)

Postoperative Fatigue (POF); Fatigue-Consequence (FC)

Nausea

Nausea Verbal Numerical Rating Scale (0-3)

n/a

Need for Sleep

Hours/day for sleep during daytime & night

n/a

McGill Pain Score Questionnaire

Present Pain Intensity; Sensory; Affective; Evaluative;

Anxiety & Depression
Fatigue

Pain

Miscellaneous

Patient Satisfaction

Pain Visual Analog Scale (10 cm)

n/a

Pain Visual Analog Scale (100 mm)

n/a

Pain Visual Analog Scale (1-10)

n/a

Pain Verbal Numerical Rating Scale (0-3)

n/a

Pain Verbal Numerical Rating Scale (0-10)

n/a

Patient Satisfaction Verbal Numerical Rating Scale

n/a

Self-Reported Patient Satisfaction Questionnaire

n/a
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Table 2.2 Patient-Reported Outcomes Measures

Health Related Quality of Life

Measures Used

Sub-Scales

Cleveland Clinic Global Quality of Life (CGQL)

Current Quality of Life; Quality of Health;
Energy level

EORTC QLQ-C30 (Cancer specific core)

Global QOL + 5 Functional Scales + 3
Symptom Scales + 6 Single Items

EORTC QLQ-CR29 (Colorectal cancer-specific)

4 Functional Scales; 19 Symptom
Scales/Items

EORTC QLQ CR-38 (Colorectal cancer-specific)

4 Functional Scales; 8 Symptom Scales/Items

Gastro-Intestinal Quality of Life Index (GIQLI)

Physical function; Emotional status; Social
function; Gastrointestinal symptoms; Distress

Short Form-36 (SF-36)

Physical function; Social function; Role
function/physical; Role function/emotional;
Bodily pain; Energy/Fatigue; Emotional wellbeing; Social function; General Health

51

51

Patient-Reported Outcomes

Identification

Records identified through
database searching (n= 582)

Additional records identified:
Journal hand search, author
search of primary study reports
(n=47)

PubMed = 221
Ovid = 211
CINAHL = 69
Scopus = 68

Cochrane Database of Systematic
Reviews = 13
Excluded after title/abstract
reviewed (n = 558)

Screening

Articles screened (n =71)

Articles excluded (n = 30)
15 not focused on the effect of ERP
15 not in English

Full-text articles
retrieved (n = 41)

Eligibility

Articles excluded (n = 16)
14 not determined on PROs
2 not RCT or CCT
Full text article screened for
eligibility (n = 25)
Symptom not directly
reported by the patient

Included

(n = 3)

Article included in final analysis (n = 22)
RCT = 15, CCT = 7

Figure 2.1 Flow diagram of study selection
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CHAPTER THREE:
METHODS

Research Design
This preliminary study employed a descriptive, prospective, repeated measures
research design. To address Aim 1, the outcome variable of interest was the feasibility
data including the barriers and facilitators to recruitment and retention, and participant
concerns or feedback regarding study participation. To answer Aim 2, the outcome
variables of interest were the postoperative symptoms experienced (pain, fatigue, nausea,
depression, anxiety, drowsiness, appetite, wellbeing, shortness of breath, vomiting) and
postoperative walking behaviors (the number of steps walked/day, number of walking
episodes/day, and number of steps walked/episode). To address Aim 3, the outcome
variables of interest were preoperative TUG, POD 5 TUG, and TUG at POD 10 or
discharge day, whichever occurred first.
Setting
The study was conducted at the Buddhachinaraj Phitsanulok Hospital in the lower
northern part of Thailand. The Buddhachinaraj Phitsanulok Hospital is a large, tertiary
care, public hospital. CRC surgery patients were admitted to the general surgical wards.
There were two male general surgery units, and two female general surgery units and
each unit consisted of an open ward containing 33 beds (no individual/private patient
rooms). Curtains could be pulled around the bed for privacy. CRC patients were admitted
to the hospital the day before surgery. All data collection procedures occurred at the
bedside of participants with the privacy curtains drawn with the exception of the TUG
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test. The TUG test occurred at the allowed area (e.g. a head nurse’s office in surgical unit
1 and 2, and in the hallway in surgical units 3 and 4).
Sample
The sample was a convenience sample of adult Thai patients ≥ 18 years of age
undergoing elective open abdominal surgery for the initial treatment of CRC who were
willing to participate and able to walk independently before surgery without the
assistance of another person or walking devices (score = 3 points for transferring, and 3
points for mobility of The Modified Barthel Activities of Daily Index (MBAI))
(Jitapunkul, Kamolratanakul, Chandraprasert, & Bunnag, 1994). Potential participants
were excluded if they had a neurological or musculoskeletal condition that would have
prevented postoperative ambulation (score < 3 points for either transferring and mobility
items of MBAI before surgery), have impaired cognitive function before surgery (≤ 2
points of the Thai version of Mini-Cog, a brief cognitive screening test) (Trongsakul,
Lambert, Clark, Wongpakaran, & Cross, 2015), or were admitted to the intensive care
unit after surgery.
Sample size determination. The accessible population came from four general
surgery units at the Buddhachinaraj Phitsanulok Hospital, Thailand where an estimated
11 CRC patients undergo surgery/month for a total of approximately 132 CRC
surgeries/year. After consultation with the study biostatistician, it was determined that
twenty participants would be sufficient to determine the feasibility of recruiting and
retaining CRC surgery patients in Thailand. Additionally, this number of subjects would
be sufficient to provide preliminary data on symptoms and walking behaviors in CRC
surgery patients that could be used for designing a future pilot intervention study.
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Instruments and Measures
Research recruitment & retention Log. Recruitment and retention rates were
tracked in the research log. The PI recorded the following number of participants: a)
expressing interest in the study, b) screened but excluded and reason(s) why, c) eligible
for study that declined and reason(s) why, d) eligible for study that consented, and e)
withdrawn from study and reason(s) why. Moreover, the items also included
organizational and environmental facilitators and barriers at each general surgical ward
(Appendix A).
Mini-Cog (Thai version). Cognitive status was assessed using the Thai version
of Mini-Cog (Trongsakul et al., 2015). Written documentation of permission to use the
instrument was obtained (Appendix B). The original Mini Cog was developed in 2000 for
screening dementia among older community dwelling adults who had diverse cultural,
language (e.g. Spanish, Korean, Chinese, or Filipino dialect), and educational background
(Borson, Scanlan, Brush, Vitaliano, & Dokmak, 2000). The original Mini-Cog was
validated by comparing the sensitivity and specificity of Mini-Cog with that of the MiniMental State Exam (MMSE) and Cognitive Abilities Screening Instrument (CSAI). The
result showed that the sensitivity of the original Mini-Cog was higher than the MMSE
and CSAI (99%, 92%, and 91% respectively). The specificity of the original Mini-Cog
was higher (93%) than MMSE (92%), but was less than CASI (96%) (Borson et al.,
2000). The original Mini Cog has been translated into Korean, Thai, Italian, and Persian
(Choi, Lee, & Lee, 2006; Rezaei, Rashedi, Lotfi, Shirinbayan, & Foroughan, 2018;
Scanlan et al., 2007; Trongsakul et al., 2015). The original Mini Cog and other versions
have been used in community, nursing home, primary care, and hospital setting (Borson
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et al., 2000; Borson, Scanlan, Watanabe, Tu, & Lessig, 2006; Choi et al., 2006; Kwon et
al., 2012; Rezaei et al., 2018; Trongsakul et al., 2015).
The Thai version of Mini Cog consisted of two parts: a memory test and a clock
drawing test. Regarding the memory test, the three words from the original version Mini
Cog version (apple, table, and penny) were revised to three new words (house, cat, and
green), which were more familiar words in the Thai culture. During the memory test the
participant was asked to remember three words, specifically, house, cat, and green. The
participants received one point for each word they could correctly recall. The maximum
total score for the memory test was three points. For the clock drawing test, the PI asked
the participant to draw a circle, and then write the numbers (1-12) in that circle in a
clockwise direction. After that, the PI asked the participant to draw two hands of the
clock at 11:10 (short hand at the 11 and long hand at the 2). If the participant could draw
a complete clock, they could get two points without any partial credit. The total score of
the Thai version of Mini-Cog consists of memory test and clock drawing test, so the total
score was five points. Zero point is minimum score-worst, but five points were maximum
score-best. (Trongsakul et al., 2015). Participants were excluded from the study if they
scored ≤ 2 (impaired cognitive function) (Trongsakul et al., 2015). The Mini-Cog Thai
version had good interrater reliability (K = 0.80), and high concurrent validity with the
Mini-Mental State Examination Thai 2002 (r = 0.47) (Trongsakul et al., 2015).
Modified Barthel Index (MBAI). The MBAI was used to assess activities of
daily living status (ADLs) before surgery on the admission day. The original Barthel
Index was developed in 1965. The original Barthel Index consists of 10 items and it was
scored by 0-100 points. The original Barthel Index was modified in 1988 (Collin, Wade,
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Davies, & Horne, 1988). The MBAI was scored by 0-20 point using the same 10 items of
the original version. The reliability of the MBAI was high (ICC = 0.83), and the
concurrent validity was also high when the functional independence measure (FIM)
(Spearman’s r = 0.92) (Hsueh, Lin, Jeng, & Hsieh, 2002). Additionally, the MBAI had
been widely used in different populations (e.g. elderly people, stroke patients) and
settings (e.g. rehabilitation, hospital) (Kucukdeveci et al., 2000; Walter et al., 2012).
The MBAI was translated in Thai by Jitapunkul et al. (1994). The Thai version of
MBAI used the same ten items and scoring system of MBAI in English version. The Thai
MBAI had been published by Department Medical Service, Ministry of Public Health,
Thailand for using as a standard health assessment for Thai elderly people (Department
Medical Service, Ministry of Public Health, Thailand, 2014). The ten items of ThaiMBAI was divided in to three categories: 1) bathing and grooming 2) feeding, dressing,
toilet use, urine and bowel continence, and climbing stairs and 3) transferring and
mobility. The category of bathing and grooming could be scored from 0 (dependent) to 1
point (independent). The category of feeding, dressing, toilet use, urine and bowel
continence, and climbing stairs can be scored by 0 (unable), 1 (needs help but can do
about half unaided), or 2 (independent). The category of transferring and mobility could
be scored by 0 (unable), 1 (major help/wheelchair independent), 2 (minor help/walk with
help of one person), or 3 (independent). The total score of the Thai-MBAI ranged from 0
to 20 points. Zero point was minimum score-dependence, but twenty points were the
maximum score for independence (Jitapunkul et al., 1994). The Thai version of MBAI
had been used among stroke patients in hospital setting (Loharjun, Wannapira, Palivanit,
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& Cumjun, 2008), elderly people in community setting (Loharjun et al., 2008), and
COPD patients in hospital setting (Limpawattana et al., 2017).
Timed Up and Go (TUG). TUG was used to assess balance, mobility, walking
ability, and fall risk of participants. The materials needed were one chair with an armrest,
stop watch, and tape for making the start point (at chair position) and turning point (at 3
meters). The participants were tested on the admission day. The procedure to do TUG
was that the participants were asked to begin from seated position after getting a
command to walk from the PI. The participants walked from chair to the 3 meters maker
and turn and walked back to a chair. A cellphone in the stop watch mode was used during
walking for counting time for walking. Time was stopped when the participant was
seated again (Steffen, Hacker, & Mollinger, 2002). The PI recorded the total time that the
participants used for standing up, walking and sitting down again. If the TUG was ≥ 14
seconds, they were considered at high risk of falling (Steffen et al., 2002). TUG had been
used in elderly people in community settings (Chantanachai, Pichaiyongwongdee, &
Jalayondeja, 2014) and spinal cord injury patients in hospital and community settings
(Wannapakhe, Arayawichanon, Saengsuwan, & Amatachaya, 2014). The reliability of
TUG is high (ICC = 0.92-0.99) among elderly population, and the construct validity was
high when TUG correlated with gait speed, postural sway, step length, Barthel Index, and
step frequency (Pearson r = 0.75,-0.48,-0.74,-0.79, and -0.59 respectively) (Steffen et al.,
2002).
Since the average length of stay after CRC surgery was reported to be 14 days
(Medical Records and Statistic Unit, Buddhachinaraj hospital, Thailand, 2017 ), the plan
was to have participants complete the TUG the day before surgery, on postoperative day
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5, and postoperative day 10. During the conduct of the study, it became evident that the
hospital length of stay was less than 10 days for some participants. Therefore, an IRB
amendment was obtained to complete the TUG on discharge day if the participants were
discharged before postoperative day 10. Participants completed the TUG in the head
nurse’s office for surgical unit 1 and 2, and the hallway in surgical units 3 and 4.
Demographic variables. The following demographic variables were obtained
from participant interview and recorded on the investigator developed data-collection
sheet: age, gender, educational level, and marital status (Appendix C).
Relevant clinical variables. The following clinical variables were obtained from
the medical record and recorded on an investigator developed data-collection sheet:
comorbid conditions, weight/height, The American Society of Anesthesiologist (ASA)
status, diagnosis after surgery, procedure performed, type of anesthesia, estimated blood
loss, perioperative intraveneous fluid, operation time, stage of cancer, opioid used/total
24 hours does, day/time of first defecation, and hospital length of stay (Appendix C).
Edmonton Symptom Assessment Scale (ESAS-Thai). The Edmonton Symptom
Assessment Scale (ESAS) was a 10-item paper and pencil scale used to measure of
subjective symptoms, which included pain, fatigue, nausea, depression, anxiety,
drowsiness, appetite, wellbeing and shortness of breath, and a blank line that can be used
for one other symptom. The original ESAS was developed in 1991 by the Edmonton
group (Bruera, Kuehn, Miller, Selmser, & Macmillan, 1991) and had been widely used
for assessing the symptoms of patients experience in palliative care, especially in cancer
patients (Nekolaichuk, Watanabe, & Beaumont, 2008). Each symptom was measured
using a numeric rating scale (NRS) with the anchors ranging from 0 to 10. The higher
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scores meant the patients had the worst severity, while zero meant the symptom was
absent. The ESAS had been translated into a variety of different languages (Chang,
Hwang, & Feuerman, 2000; Moro et al., 2006). The ESAS had been found to
demonstrate acceptable reliability (Cronbach’s α = 0.77) and good content validity when
ESAS correlated with the Rotterdam Symptom Checklist (RSC) (Pearson r = 0.75)
(Yesilbalkan, Özkütük, Karadakovan, Turgut, & Kazgan, 2008).
The ESAS-Thai version had been used to assess nine symptoms common in Thai
cancer patients: pain, fatigue, nausea, depression, anxiety, drowsiness, appetite, wellbeing
and shortness of breath with a blank line for healthcare provider to add one additional
symptom of interest. In this study, the other symptom added in the blank line was
“Vomiting”, which came from the literature review (Drake & Ward, 2016; Forrester et
al., 2014; Vather, Trivedi, & Bissett, 2013). The ESAS-Thai achieved good reliability
with a Cronbach’s α = 0.75 (Chinda, Jaturapatporn, Kirshen, & Udomsubpayakul, 2011).
Since no criterion tools (the Memorial Symptom Assessment Scale, the Rotterdam
Symptom Checklist, and the Wisconsin Brief Pain Inventory Short Form) had been
translated in Thai, Chinda et al. (2011) did not compare the ESAS-Thai version to other
tools. Chinda et al. (2011) used face validity to demonstrate the validity of the ESASThai. Chinda et al. (2011) reported that 95% of the patients agreed that the ESAS-Thai
version was clear, easy to understand, applicable, and valuable (Chinda et al., 2011). The
estimated time to complete the ESAS-Thai was less than 10 minutes (Chinda et al.,
2011). Permission to use the ESAS-Thai version was obtained (Appendix D).
Activity tracker. The Fitbit One activity tracker (Fitbit One) was designed to use
a tri-axial electrical mechanism accelerometer and the algorithms to analyze the
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acceleration of the steps taken, distance travelled, and calories burned and active minutes.
The battery remains charge for an estimated 10-14 days. The battery can be recharged
using a charging cable. The data from the Fitbit One can be automatically and wirelessly
synced with a computer and mobile phone. The memory of the Fitbit One can save the
detailed motion data for 7 days as minute by minute, and daily totals for past 23 days.
The Fitbit One was small (48 mm × 19.3mm × 0.965 mm) and light weight (8g.) (fitbit,
2018). The validity of the Fitbit One for measuring the steps has been tested in
rehabilitation patients and the Fitbit One had high agreement with the observed step
count when worn at the ankle (ICC =0.92) (Treacy et al., 2017). The Fitbit One also has
been used in the older adults, and the percentage of error was less than 10% when worn at
the ankle with walking speeds between 0.4 and 0.9 m/s (Simpson et al., 2015). For the
purposes of this study, the Fitbit One was placed on the participant’s ankle by the PI as
soon as possible after surgery on the day of surgery (Day 0). The site of the ankle for
placement Fitbit One was selected based on participant preference. The Fitbit One was
placed at the ankle using a soft cloth ankle band (B-Great Ankle Band, Amazon.com,
Inc.) and was wore until discharge except during bathing or showering.
Post participation interview. The participants were asked to answer 6 open
ended questions, which evaluated participation burden, concerns, and suggestions for
improvement as related to study participation. The plan was to have participants
participate in the interview on Postoperative Day 10. Postoperative Day 10 was selected
to assure that participants had an opportunity to give meaningful feedback while the
information was still fresh in their mind. During the conduct of the study, it became
evident that the hospital length of stay was less than 10 days for some participants.
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Therefore, an IRB amendment was obtained to have participants participate in the
interview on discharge day if the participants were discharged before POD 10. The openended questions were developed by the PI, reviewed and approved by the PI’s committee,
and can be seen in Appendix E. Clarifying questions were asked based on the
participants’ response. Interviews were digitally recorded and transcribed to help insure
accuracy.
Stage of cancer. Information regarding stage of cancer was extracted from the
pathology report and de-identified using an assigned coding rubric. The de-identified
pathology reports were uploaded to a secured server Box account at the University of
Missouri by the research nurse coordinator who worked on the general surgical ward at
the hospital. The de-identified pathology reports were then interpreted by the PI and
confirmed with a collaborating Thai physician.
Procedures & Protocol
Institutional review board approval. Prior to initiating the study, approval was
obtained from the University of Missouri Institutional Review Board (Appendix F) and
the Unit of Research Buddhachinaraj Phitsanulok Hospital, Thailand (Appendix I). Two
amendments were submitted and approved during the study. The first amendment was
addressed the need increase the sample size, ask the participants if they had experienced
any falls in the hospital, modify the final TUG assessment, and participant interview
occur the day of discharge if when discharged before POD 10 (Appendix G & J). The
second amendment added a Thai nurse coordinator to the study team and allowed the
nurse coordinator to extract data on stage of cancer from the pathology report for the
study participants (Appendix H & K).
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Identification & recruitment. At the request of the Unit of Research
Buddhachinaraj Phitsanulok Hospital, Thailand, this study utilized a nurse coordinator.
The nurse coordinator was a registered nurse in Thailand who worked on one of the
general surgery wards at the Buddhachinaraj Hospital in Phitsanulok, Thailand. The
nurse coordinator’s roles were to help the PI arrange time to meet with the physicians,
head nurses, and extract data from the pathology report regarding the stage of cancer on
each of the participants. The nurse coordinator was not involved in recruiting, consenting
or collecting symptom or walking behavior data from study participants.
Prior to start of the study, the PI met with the physicians in charge of
gastrointestinal (GI) surgery to describe the study. The PI also met with the head
nurse/nurse manager of each general surgery ward, describe the study, and provide study
information sheet (Appendix L) described the inclusion and exclusion criteria of this
study. The head nurse was asked to share information about the study with the charge
nurse staff. Each day, the PI met the day-shift charge nurse on each general surgical ward
inquired about the potential participants meeting study criteria. The charge nurse
introduced the PI to potential participants. If the potential participants agreed to talk with
the PI, the PI informed them about the study.
Informed consent, subject screening & subject demographics. Study
procedures are summarized in Table 3.1. Written informed consent was obtained the day
before surgery (Appendix M & N). Screening measures were then performed. Specially,
the participant completed the Mini Cog, the MBAI, and preoperative TUG as described
in the Instrument section. Demographic data were obtained from an interview on the
admission day.
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Pre and postoperative TUG. The participant completed the TUG before surgery,
on POD 5, and POD 10. Participants who were discharged before POD 0 completed the
TUG on the discharge day. If the TUG was ≥ 14 seconds, they were considered at high
risk of falling. Of the participants who had a high risk of falling, the participants were
daily asked using the following questions: 1) Did you fall to the ground during the last 24
hours?, 2) If yes, could you please describe the fall?, 3) Was there a person with you
when you fell?, 4) If so, who was with you?, and 5) About what time did the fall occur?
Walking behaviors. On the admission day, the participant and family members
were educated about the Fitbit One and shown how the Fitbit One worked. On the day of
surgery, the Fitbit One was placed on the participant’s ankle by the PI as soon as possible
after surgery. The PI placed the Fitbit One at the ankle using a soft cloth ankle band with
a Velcro closure. The participant wore the Fitbit One until discharge except during
bathing or showering. The data from the Fitbit One were synced and updated into the PI’s
phone and computer that had a password to protect the participant’s walking data every
study visit. After synced and updated the data with the PI’s phone and computer, the
number of steps walked/day, and frequency of walking episodes/day were recorded on
the data collect sheet every day until discharge.
Post-operative symptoms. The PI visited each participant one time a day in the
afternoon to administer the Edmonton Symptom Assessment Scale (ESAS-Thai). The
participants rated the severity of all 10 symptoms within last 24 hours using the numeric
rating scale (NRS) with the anchors ranged from 0 to 10. Then, the PI recorded the postoperative symptoms on the Postoperative Symptoms Data Collection Sheet (Appendix
M). The ESAS-Thai was completed daily until discharge from the hospital.
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Postoperative TUG & participant burdens and concerns. The participants
were interviewed by the PI on the POD 10 to assess burdens and concerns using the Post
Participation Interview (Appendix E). In the event that a participant was discharged prior
to POD 10, the PI interviewed the participant on the day of discharge. With participant
permission, the PI used a digital tape recorder during the interview. The PI also recorded
field notes to document any actions that elicited more understanding of participant
burdens and concerns during interviewing. Moreover, the field notes were used to record
the PI’s thoughts while the PI interviewed the participants.
Relevant clinical variables. Comorbid condition, weight/height, ASA status,
diagnosis after surgery, procedure performed, type of anesthesia, estimated blood loss,
perioperative intraveneous fluid, operation time, opioid used/total 24 hours does,
day/time of first defecation, and hospital length of stay were extracted from patient record
after surgery (Appendix C). Information regarding stage of cancer was extracted from the
pathology report by the Thai research nurse coordinator and de-identified using assigned
coding rubric. The coded information was recorded in an Excel database and uploaded on
a secured server Box account at the University of Missouri by the Thai research nurse
coordinator.
Strategies to minimize attrition. The following steps were taken to minimize
attrition: communicated with the participant to make a clear plan for appointment times
and completed the study visits at the participant’s bedside or other the comfortable
location.
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Data Management and Analysis
Data management. Data were entered on a secure, encrypted, password
protected laptop computer and stored in a secure Box account at the University of
Missouri with access limited to study investigators and the project’s statistician. Paper
files and external hard drive with backup data were kept in a locked cabinet in a locked
office. Data were coded, double entered into a spreadsheet, checked for accuracy. Data
were analyzed using IBM SPSS version 25 by both the PI and the study statistician.
General descriptive statistics were used to summarize the data.
Data Analysis
Specific Aim 1: To collect feasibility data on study processes and data collection tools in
Thai CRC surgical patients during the postoperative hospital stay.
To answer Research Questions 1a-1c, descriptive statistics and structural coding
were employed.
Specific Aim 2: To describe the symptoms experienced and walking behaviors in Thai
CRC surgical patients during the postoperative hospital stay.
To answer Research Questions 2a-2d, quantitative analysis was employed. The
type and number symptoms experienced, symptom severity over time, the total number of
steps walked/day, and frequency of walking episodes/day were analyzed using descriptive
statistics such as percentage, median, mean, and standard deviation. Data were plotted over
time to assess for visual changes and determine the best data collection times for future
studies.
Specific Aim 3: To make a preliminary evaluation of the association between TUG
scores and postoperative walking behaviors.
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To answer Research Question 3a, TUG scores were analyzed using descriptive
statistics such as percentage, median, mean, and standard deviation. TUG data was plotted
over time to assess for visual changes and determine the best data collection times for
future studies.
To answer Research Question 3b-3e, Pearson correlations were used.
Protection of Human Subjects
The following steps were taken to obtain approval from the research ethics
committee of two institutions. First, all necessary documents were submitted to the
Institutional Review Board (IRB) at the University of Missouri. Once IRB approval was
obtained (Appendix F), the research proposal and the official IRB approval documents
were translated to the Thai language. Then, all documents were submitted to the Unit of
Research Buddhachinaraj Phitsanulok Hospital, Thailand for approval. Official ethics
approval documents from the hospital were received before conducting the research
(Appendix I). Additionally, two amendments also were submitted and approved by both
organizations. The first amendment increased the sample size from 20 to 40 allow for
additional participants, added questions about falls, and changed the final TUG
assessment to POD 10 or day of discharge whichever happened first (Appendix G & J ).
The second amendment allowed the nurse coordinator to extract data on stage of cancer
from the pathology report for the study participants (Appendix H & K).
Informed consent. In addition, participants were informed about their right to
access their personal data; to contact the researcher and the Institutional Review Board if
they had any questions regarding their participation in the study.
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Potential risks. All study procedures were noninvasive and foreseeable potential
risks from study participation were minimal. The potential physical risk was minor injury
and/or temporary discomfort form wearing the Fitbit One with the ankle band. Potential
psychological risks included discomfort from answering the ERAS symptoms
questionnaire. Serious adverse events such as death, disability, or hospitalization were
highly unlikely in this study. Loss of confidentiality was also a potential risk.
Adequacy of protections against potential risks. Participation in the study was
voluntary. The participants were informed that they had the right to not take part in the
study without effect on their treatment. Participants were informed about the purpose of
the study, procedures, benefits, risks, cost/compensation, and researcher’s contact details
before deciding if they want to participate. Potential participants had the right to ask the
researcher to explain any words they did not understand. The informed consent was
obtained on the admission day (day before surgery) in the general surgery unit before
data collection began. If a subject did not want to continue to be in the study, they were
able to stop at any time without penalty or loss of benefits.
To minimize the physical injury risk, skin integrity under the activity tracker was
monitored each day by the PI. Participants were instructed to tell their nurse to contact
the PI if ankle discomfort occurred between daily visits. In the unlikely and rare event
that skin injury had occurred under the Fitbit One, the PI would have removed the Fitbit
One and consulted a doctor. The Fitbit One would have been placed on the other ankle if
the participant was still willing to participate in the study. To minimize the potential
psychological risk, subjects were informed they could refuse to answer any question(s)
that made them uncomfortable. Confidentiality and data safety were maintained through
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coding of data, storing paper data collection files in a locked file cabinet in the PI’s
locked research office, storing electronic data on a password-protect computer, and
backing up electronic data on a secure server Box account at the University of Missouri.
Data analysis was conducted on aggregate data.
Risk-benefit ratio. All study procedures were noninvasive, and the questionnaires
did not address highly sensitive topics. Accordingly, the risk of physical or psychological
harm was minimal. The result of this study might benefit future CRC surgical patients by
allowing them to have a quicker recovery after surgery. Thus, the potential benefits of
this study outweighed the potential risks.
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Table 3.1
Outline of Study Procedures
Study
Timeframe
Before Start the
Study

Study Activities
Obtain IRB approvals
Meet with GI surgeons
Meet with Nurse managers & Charge nurses

Day of
Admission

Meet with day-shift charge nurse
Provide a consent form to potential participants
Describe a study to potential participants
Obtain written consent
Assess cognitive status with Mini-Cog
Assess ADLs with MBAI
Complete pre-operative TUG test
Obtain demographic variables
Instruct patients/family using Fitbit One
Record recruitment and retention data

Day of Surgery

Place the Fitbit One on the ankle at the preferred side of
the participants

Postoperative
Day 1-4

Measure post-operative symptoms with ESAS
Check Fitbit One & skin integrity
Sync and update the walking data from the Fitbit One
Extract relevant clinical variables from the medical records
Record recruitment and retention data

Postoperative
Day 5

Measure post-operative symptoms with ESAS
Check Fitbit One & skin integrity
Complete post-operative TUG test
Sync and update the walking data from the Fitbit One
Record recruitment and retention data

Postoperative
Day 10 or Day
of Discharge
(whichever
comes first)

Measure post-operative symptoms with ESAS
Check Fitbit One & skin integrity
Complete post-operative TUG test
Sync and update the walking data from the Fitbit One
Ask burdens & concerns’ participant
Record recruitment and retention data

Postoperative
Day 11 – before
discharge day

Measure post-operative symptoms with ESAS
Check Fitbit One & skin integrity
Sync and update the walking data from the Fitbit One
Record recruitment and retention data
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Study
Timeframe
Day of
Discharge

Study Activities
Sync and update the walking data from the Fitbit One
Remove Fitbit One
Record hospital LOS and recruitment and retention data

Note. IRB = Institutional Review Board Approval; GI = gastrointestinal; ADL = activity daily
living activities; MBAI = Modified Barthel Index; TUG = time up and go test; ESAS = Edmonton
Symptom Assessment Scale
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CHAPTER FOUR:
RESULTS
Abstract
Early mobilization is considered a standard nursing intervention for preventing
postoperative complications in the United States; however, early mobilization is not
routinely documented in nurses’ charting in Thailand. This study aimed to determine
study feasibility as well as postoperative symptoms, walking behaviors, and mobility of
Thai adults after CRC surgery (n=17). Symptom severity (Edmonton Symptom
Assessment Scale) and walking behaviors (FitbitOne) were measured from postoperative
day (POD) 1 until discharge. Mobility (Timed Up and Go (TUG)) was measured
preoperatively, POD 5, and POD 10 or Discharge day. The typical participant was a
59±10.5 year old, cognitively intact, male (64.7%) with a 4th grade education (64.71%),
good mobility (TUG 11.7±2.0 seconds) and independent activities of daily living (Thai
MBAI 20.0±0). Pain, wellbeing, fatigue, drowsiness, and anxiety had the highest
reported severity, which decreased markedly by POD 5. Most participants delayed
walking until POD 2 (n =8) or 3 (n=5). The average steps walked/day increased between
POD 0 (0.0± 0.0 steps) and POD 4 (1428.94±1425.69 steps), then plateaued. Most
participants (12/17) were at risk for falls (TUG >14 sec) on POD 5. Pre and postoperative
mobility were not correlated with postoperative walking behaviors. Nursing interventions
are needed to increase early mobilization and improve postoperative symptom
management and mobility of Thai CRC surgery patients. Development and testing of an
early mobilization intervention may improve postoperative recovery and decrease length
of stay.
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Symptoms, Walking Behaviors, and Mobility of Thai Patients
after Colorectal Cancer Surgery
Colorectal cancer (CRC) is the second most frequent type of cancer in Thailand (National
Cancer Institute, Department of Medical Services Ministry of Public Health Thailand,
2014). The rate of CR cancer is increasing in both men and women in all regions of
Thailand including north region (Virani et al., 2017). According to the Thailand HospitalBased Cancer Registry Annual Report (2014), CR cancer treatments, in order of
frequency, are abdominal surgery (17.79%), chemotherapy (10.97%), radiation (0.62%),
and supportive care (0.41%) (National Cancer Institute Department of Medical Services
Ministry of Public Health Thailand, 2014). The ultimate goal for postoperative nursing
care is to minimize symptoms, improve patient related outcomes, and support optimal
recovery. Even though early, progressive mobilization is a standard postoperative nursing
intervention for CRC patients in the United States (Lewis et al., 2016) and is a key
component to multimodal Enhanced Recovery Protocols (ERPs) for CRC surgery
(Gustafsson et al., 2013), recent research indicates that hospitalized medical and surgical
patients spent most of their time in bed despite the ability to walk by themselves, step
counts were low, and most physical activity occurred in short bursts of time (Brown et
al., 2009; Jønsson et al., 2018; Lim et al., 2018; Pedersen et al., 2012). In Thailand,
similar clinical observations suggest that early and progressive mobilization are not part
of the usual postoperative nursing care for CRC surgery patients in the lower part of
northern part of Thailand.
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Background
CRC surgery decreases functional capacity, impairs gastrointestinal function, and
causes distressing postoperative symptoms (Jønsson et al., 2018; Story & Chamberlain,
2009). Indeed, CRC patients experience a variety of symptoms after surgery such as
anxiety/fear, depression, fatigue, impaired sleep, loss of appetite, and incisional pain
(Burden et al., 2015; DeSnoo & Faithfull, 2006; Jonsson et al., 2011; Worster & Holmes,
2009). Moreover, patients also may experience postoperative ileus which increases
hospital length of stay (LOS) as well as causes additional unpleasant symptoms including
abdominal pain, bloating, nausea, and vomiting (Lafon & Lauren Lawson, 2012; Vather
et al., 2014).
Enhanced Recovery Protocols (ERPs) are designed to improve recovery among
patients undergoing CRC surgery using several interventions such as perioperative fluid
restriction, no bowel preparation, carbohydrate and vitamin loading, no premedication, an
optimized analgesic regimen, early removal of nasogastric tube, catheter and drain; early
oral nutrition, an optimized analgesic regimen, and early, structured mobilization
(Gustafsson et al., 2013; Ward, 2012). In several published articles, an ERP was found to
promote the return of bowel function sooner than standard postoperative care (Feng et al.,
2014; S. M. Lee et al., 2013). Of importance, the return of the bowel function and
resolution of postoperative symptoms are key criteria for hospital discharge (Fearon et
al., 2005; Francis, 2008). Indeed, the typical LOS for ERP patients ranges from 3 to 5
days (DeBarros & Steele, 2013). In contrast, the average LOS for Thai CRC surgery
patients in the lower part of northern Thailand is reported to be 14 days (Medical Records
and Statistics Unit Buddhachinaraj Hospital Thailand, August 27, 2017). The dramatic
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differences in LOS suggest that strategies are needed to improve the recovery trajectory
of Thai CRC surgery patients.
Over the last decade, several meta-analyses have synthesized the effect of ERPs
on clinical and quality outcomes such as LOS, mortality, morbidity, complications,
readmission rate, and gastrointestinal (GI) recovery among patients undergoing colorectal
surgery using open and/or laparoscopic approaches (Greco et al., 2014; Greer et al., 2018;
Ni et al., 2019; Varadhan et al., 2010; Zhuang et al., 2013). Compared to a standard care
control group, the current best evidence suggests that ERPs significantly reduce LOS
(Greco et al., 2014; Greer et al., 2018; Ni et al., 2019; Zhuang et al., 2013), morbidity
(Greco et al., 2014; Ni et al., 2019), complications (Wang et al., 2015; Zhuang et al.,
2013), readmission rates (Greco et al., 2014), and shorten the time to GI recovery (Ni et
al., 2019). These differences in health related outcomes are true for both patients
undergoing open and laparoscopic approaches to colorectal surgery. Unfortunately, the
effect of ERPs on patient-reported outcomes has not been thoroughly examined (Khan et
al., 2010; Krisanabud, Wipke-Tevis, & Chase, 2019; Neville et al., 2014). With the ever
increasing emphasis on patient-centered care, patient-reported outcomes also need to be
examined, in both clinical practice and clinical research, to measure and monitor health
related quality of life, patient satisfaction, symptoms, and healthcare quality (Locklear et
al., 2019).
Similarly, early mobilization studies in the CRC surgery patient population have
not rigorously evaluated distance walked/day, episodes of walking/day, or distance
walked/episode using objective, quantitative, valid, and reliable instrumentation. Indeed,
most studies have relied on marking distances within the patient room and hospital
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corridor, patient/family caregiver self-report or estimation of distance by nurses or
physical therapists (Ahmed, El-Morsy, & El Sayed Rashed, 2009; Delaney et al., 2003;
Dewitt et al., 2019; Van der Leeden et al., 2016). Pedometers and accelerometers are
used to study physical activity and walking behaviors in healthy, community dwelling
individuals (Martin, Krc, Mitchell, Eng, & Noble, 2012), and recently, have been studied
in older adults and neurological patients who walk slowly (Klassen et al., 2016;
McCullagh, Dillon, O'Connell, Horgan, & Timmons, 2017; Treacy et al., 2017), as well
as hospitalized medical and surgical patients (Cook, Thompson, Prinsen, Dearani, &
Deschamps, 2013; Sallis et al., 2015). Although the Fitbit One is the consumer-based
accelerometer with the highest accuracy in people with a slow speed of walking when
attached at the ankle (Klassen et al., 2016; Simpson et al., 2015; Treacy et al., 2017), it
has not been tested in CR cancer surgery patients, nor has it been utilized in the Thai
hospitalized patient population. Moreover, the feasibility and acceptability of Thai CRC
surgical patients wearing an accelerometer during the postoperative period has not been
examined. Furthermore, before an early mobilization intervention can be implemented, a
better understanding of the usual postoperative symptoms and walking behaviors of Thai
CRC surgical patients is needed.
Study Aims
This study explored the feasibility of study processes, symptoms experienced,
walking behaviors, and mobility of Thai adults after CRC surgery. The specific aims of
this study were to: 1) determine the acceptability and feasibility of study processes and
data collection tools in Thai CRC surgery patients during the postoperative hospital stay,
2) evaluate the symptoms experienced and walking behaviors after CRC surgery among
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Thai adults during the postoperative hospital stay, and 3) evaluate the association
between Timed Up and Go (TUG) scores, an indicator of mobility, and postoperative
walking behaviors in Thai CRC surgery patients.
Study Design and Setting
This preliminary study used a descriptive, prospective, repeated measures
research design with a convenience sample of Thai adults undergoing elective CRC
surgery using an open abdominal procedure in the general surgical wards of
Buddhachinaraj Phitsanulok Hospital in the lower northern part of Thailand. The study
was approved by Institutional Review Board (IRB) of the University of MissouriColumbia, USA, and the Unit of Research Buddhachinaraj Phitsanulok Hospital,
Thailand.
Inclusion and Exclusion Criteria
Participants included in the study were adults ≥ 18 years of age willing to
participate, undergoing elective open abdominal surgery for the treatment of CRC, who
were able to walk independently before surgery without the assistance of another person
or walking devices (score ≥ 3 points for transferring, and 3 points for mobility of The
Modified Barthel Activities of Daily Index (MBAI)) (Jitapunkul et al., 1994). Potential
participants were excluded if they had a neurological or musculoskeletal condition that
would have prevented postoperative mobilization (score ≤ 3 points for either transferring
or mobility items of MBAI before surgery), had impaired cognitive function before
surgery (≤ 2 points Thai Mini-Cog) (Trongsakul et al., 2015), or were admitted to the
intensive care unit (ICU) after surgery.
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Data Collection
Measuring Tools
Mini Cog (Thai version). The Thai version of Mini Cog was used to assess
cognitive status (Trongsakul et al., 2015). The Thai version of Mini Cog consisted of two
parts: a memory test (3 points) and a clock drawing test (2 points). A Mini-Cog (Thai
version) total score of 3, 4, or 5 indicated low likelihood of cognitive impairment; a score
of <3 suggested cognitive impairment (Trongsakul et al., 2015). The original and other
translated versions have been used in community, nursing home, primary care, and
hospital settings (Borson et al., 2000; Borson et al., 2006; Choi et al., 2006; Kwon et al.,
2012; Rezaei et al., 2018; Trongsakul et al., 2015). The Mini Cog (Thai version) has good
inter-rater reliability (K = 0.80) and moderate concurrent validity with the Mini-Mental
State Examination Thai (r = 0.47) (Trongsakul et al., 2015).
Modified Barthel Index (MBAI). Thai version of MBAI was used to assess level
of physical disability by evaluating activities of daily living status (ADLs) before surgery
on the admission day. The Thai-MBAI consists of 10 items divided into three categories:
1) bathing and grooming 2) feeding, dressing, toilet use, urine and bowel continence, and
climbing stairs and 3) transferring and mobility. The Thai-MBAI total score ranges from
0 to 20 points with lower scores indicating greater dependence and higher scores
indicating greater independence (Jitapunkul et al., 1994). A score < 3 points for
transferring and mobility items indicated physical disability/dependence. The Thai
version of MBAI has been used in stroke patients in the hospital setting (Loharjun et al.,
2008), elderly people in the community setting (Loharjun et al., 2008), and Chronic
Obstructive Pulmonary Disease (COPD) patients in hospital setting (Limpawattana et al.,
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2017). The Thai MBAI has demonstrated high test-retest reliability (r = 1.00)
(Sritarapipat, Pothiban, Panuthai, Lumlertgul, & Nanasilp, 2012), high inter-tester
reliability (ICC = 0.83), and high concurrent validity with the Functional Independence
Measure (FIM) (Spearman’s r = 0.92) (Hsueh et al., 2002).
Timed Up and Go (TUG). TUG was used to assess mobility and fall risk of
participants. To complete the TUG, participants are seated in a chair and asked to stand
up, walk to the 3 meters marker, turn around, walk back to the chair, and sit down. Time
to complete the task was recorded using a stopwatch (Steffen et al., 2002). If the TUG is
≥ 14 seconds, individuals were considered at high risk of falling (Shumway-Cook,
Brauer, & Woollacott, 2000). To evaluate mobility, a TUG score ≤10 seconds reflected
normal, independent mobility (Makizako et al., 2017), a TUG score >10 but ≤20 seconds
reflected good independent mobility for basic ADLs such as walking, chair transferring,
and toilet transferring, without a walking aid (Podsiadlo & Richardson, 1991), and a TUG
score >20 but ≤30 seconds reflected impaired mobility requiring assistance to go outside
such as a walking aid (Podsiadlo & Richardson, 1991). TUG has been used in elderly
people in community settings (Chantanachai et al., 2014) and spinal cord injury patients
in hospital and community settings (Wannapakhe et al., 2014). Construct validity was
established by correlating TUG with gait speed, postural sway, step length, Barthel
Index, and step frequency in elderly individuals (Pearson r = 0.75,-0.48,-0.74,-0.79, and 0.59 respectively) and intra-tester and inter-tester reliability of TUG were high (ICC =
0.92- 0.99) (Steffen et al., 2002). In this study, participants were tested on the admission
day, postoperative day 5, and postoperative day 10. If the participants were discharged
before postoperative day 10, the TUG was completed on the day of discharge.
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Edmonton Symptom Assessment Scale (ESAS-Thai). The ESAS-Thai version
was used to assess ten symptoms: pain, fatigue, nausea, depression, anxiety, drowsiness,
appetite, wellbeing and shortness of breath, and vomiting. Each symptom was measured
using a numeric rating scale (NRS) with the anchors ranging from 0 (symptom absent) to
10 (highest severity). The ESAS-Thai version has been used to assess common symptoms
in Thai cancer patients and has demonstrated face validity (95% of patients agreed that
ESAS-Thai version was clear, easy to understand, applicable, and valuable) and good
internal consistency reliability (Cronbach’s α = 0.75) (Chinda et al., 2011). In our current
study, the ESAS-Thai demonstrated a similarly acceptable internal consistency reliability
(Cronbach’s α = 0.78) in hospitalized Thai CRC surgery patients.
Activity tracker. The Fitbit One activity tracker (Fitbit, San Francisco, CA) was
used for measuring the number of steps walked/day, walking episodes/day, and steps
walked/episode. The Fitbit One is a small (48 mm × 19.3mm × 0.965 mm) and light
weight (8g.) tri-axial accelerometer (fitbit, 2018) that has been used in older adults, and
the percentage of error was <10% when worn at the ankle with walking speeds between
0.4 and 0.9 m/s (Simpson et al., 2015). The current validity of the Fitbit One for
measuring steps when worn at the ankle has been demonstrated in rehabilitation patients
with a high agreement with the observed step count (ICC =0.92) (Treacy et al., 2017).
Since participants were discharged at different times during the day (range 10:00 AM –
6:00 PM), the steps walked/day and walking episodes/day for this study were based on
the day of surgery (POD 0) through 12 midnight of the day before discharge. This
decision was made to provide complete data for each 24 hour period and maximize
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accuracy of the walking behaviors data. Thus, partial data for walking behaviors was not
included from the discharge day.
Procedures
Potential participants were introduced to the PI by the charge nurse. Written
informed consent was obtained the day before surgery. The Fitbit One activity tracker
with ankle band were shown to the participant as part of the consent process. After
consent was obtained, the participant completed the Mini Cog (Thai version), Thai
MBAI, and TUG. Demographic data (age, gender, educational level, marital status) were
obtained by interview.
On the day of surgery, the Fitbit One was placed on the participant’s ankle by the
PI as soon as possible after surgery. The PI placed the Fitbit One at the ankle using a soft
cloth ankle band with a Velcro closure. The participant wore the Fitbit One until
discharge. The Fitbit One was removed during bathing or showering.
The PI visited each participant daily in the afternoon (range 1:00 PM – 4:00 PM)
to collect data until they were discharged from the hospital. Steps walked/day and
walking episodes/day data were downloaded from the Fitbit One by synching with the
PI’s password protected smartphone and laptop computer. Participants rated the severity
(0-10) of each symptom within last 24 hours on the Edmonton Symptom Assessment
Scale (ESAS-Thai). Participants considered at risk of falling (TUG ≥ 14 seconds), were
asked the following questions daily: 1) Did you fall to the ground during the last 24
hours?, 2) If yes, could you please describe the fall?, 3) Was there a person with you
when you fell? If so, 4) who was with you?, and 5) About what time did the fall occur?
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On POD 5 and POD 10, participants repeated the TUG. Participants who were discharged
before POD 10 completed the TUG on the day of discharge.
On POD 10, participants were interviewed to assess participant burden and
concerns related to study participation. If a participant was discharged prior to POD 10,
they were interviewed on the day of discharge. Interviews were recorded using a digital
tape recorder. Field notes were used to record the PI’s observations during the interview.
Relevant clinical variables were extracted from patient record and included the following:
comorbid conditions, weight/height, American Society of Anesthesiologist (ASA) status,
diagnosis after surgery, procedure performed, type of anesthesia, estimated blood loss,
perioperative intraveneous fluid, operation time, stage of cancer, opioid used/total 24
hours doses, day/time of first defecation, and hospital length of stay. Stage of cancer was
extracted from the pathology report. The stage of cancer was reported based on the TNM
system for staging (American Cancer Society, 2019a). The TNM system includes 3
categories: Primary Tumor (T), Regional Lymph Node (N), and Distant Metastasis (M).
TNM system can be used for describing number of layers to which the tumor has
infiltrated (T in situ – T4), the number of regional lymph nodes to which the tumor has
spread (N0 – N2), and the number the organs to which the tumor spread (M0 – M1).
Recruitment and retention information were tracked in the research log. Organizational
and environmental facilitators and barriers for each general surgical ward also were
noted.
Data Analysis
Data were coded, double entered into a spreadsheet, checked for accuracy and
stored in a secure Box account. The narrative data were collected from the participants
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using semi-structured questions to assess for study feasibility. Data were coded using
structural coding which resulted in frequencies of particular themes identified by
participants (Saldana, 2012). Data for postoperative symptoms, walking behaviors, and
mobility were analyzed using IBM SPSS version 25 by both the PI and the study
statistician. General descriptive statistics were used to summarize the data. Pearson
correlations were used for testing the relationship between TUG scores (preoperative
TUG and POD 10 TUG (day of discharge)) and postoperative walking behaviors (overall
average number of steps walked/day and overall average number of walking
episodes/day). Independent t-test and Mann Whitney U was additionally employed for
testing differences between groups. Results are presented as mean±SD, minimummaximum, and frequencies.
Results
Demographic Characteristics
A total of 27 participants consented to participate in the study (Appendix P). Six
participants did not complete the study (see Recruitment and Retention). Of the 21
participants completing the study, 17 individuals had no complications after surgery. Of
the four participants with post-surgical complications (anastomosis leak [n=2], loop
colostomy prolapse [n = 1], bowel evisceration [n = 1]), three individuals required repeat
surgery. Characteristics of participants with and without post-surgical complications were
compared statistically using Mann Whitney U and Independent-Samples Median test. Of
note, on average, participants with surgery-related complications had higher
postoperative drowsiness (p < .02), higher discharge TUG score (p < .01), and longer
LOS (p <.03) than participants without surgery-related complications ( Krisanabud,
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Wipke-Tevis, & Sherwin, 2019) (Appendix O). Therefore, data from the 4 participants
with surgery-related complications were excluded from the analysis. Thus, the final
sample consisted of the 17 participants without postoperative complications.
The typical study participant was a 59 year old married (88.2%), male (64.7%),
with a normal weight (Body Mass Index 22.05±3.54) and a 4th grade education (64.7%).
Based on the preoperative assessment, on average, the sample was cognitively intact
(Thai Mini-Cog 3.94±1.03), able to complete activities of daily living (ADLs)
independently (Thai MBAI 20.00±0.0), and had good mobility necessary to complete
basic ADLs without a walking aid (TUG 11.69±2.02 seconds). In order of frequency,
comorbid conditions were hypertension (35.3%), dyslipidemia (29.4%), diabetes
(17.6%), gout (11.8%), and anemia (5.9%). All participants received general anesthesia.
A summary of the operative and postoperative characteristics can be found in Table 4.1.
The majority of the participants were ASA class II (52.9%). The most common
postsurgical diagnoses were rectal cancer (47.1%) followed by sigmoidal cancer (17.6%).
Most cancers invaded into muscularis propria: T3 (64.7%), did not involve the regional
lymph nodes: N0 (58.8%), and were not metastasized to other organs: M0 (94.1%)
(Appendix S). The most common surgical procedures performed included low anterior
resection (LAR) (23.5%), right hemicolectomy (23.5%), anterior resection (AR) (11.8%)
and sigmoid colectomy (11.8%).
Recruitment, Retention, and Study Feasibility
Thirty participants were approached for participation in the study; 27 consented
and three refused due to lack of interest. Two of 27 were admitted to the ICU and no
longer met inclusion criteria. Two participants were transferred to another hospital and
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were unable to complete the study. Two participants declined to participate after surgery;
one was not able to walk independently after surgery and one did not like wearing the
Fitbit One on their ankle. A total of 21 participants completed data collection. As
previously discussed, four of the 21 participants completing data collected were excluded
from analysis due to having a different postoperative recovery due to postoperative
complications. Thus, the overall retention rate was 62.9%.
Several factors facilitated recruitment. The research nurse coordinator helped to
coordinate meetings between the gastrointestinal surgeons and nurse managers to gain
support for the study. Additionally, the nurse champions on each unit assisted with
identifying potential participants. A facilitator of participant retention was the daily study
visits by the PI. Daily visits allowed the PI to establish an ongoing relationship with study
participants and the nursing staff.
A number of challenges and barriers were experienced while conducting this
study. Challenges to study initiation and, consequently, recruitment included
unanticipated Thai IRB approval delays. Additionally, during Thai holiday periods, no
patients had CRC surgery which adversely impacted participant recruitment. Barriers to
participant retention included admission to the ICU, postoperative transfer to another
hospital, postoperative surgical complications, inability to walk independently after
surgery, and dislike of wearing the Fitbit One on the ankle.
Acceptability and feasibility of the study processes also included feedback
regarding participant burden and data collection tools. One participant experienced
difficulty completing the memory test of Thai Mini Cog. No concerns were expressed
about the Thai MBAI. Regarding ESAS-Thai, participant concerns were expressed about
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not knowing how to rate symptom severity with a number (n=1), fear of giving a wrong
answer (n =1), and the amount of time required to provide a rating for each of their
symptoms (n = 1). Two participants expressed concerns that the TUG was difficult to
complete on POD 5. Feedback regarding the Fitbit One included mild annoyance/initial
discomfort with wearing the device (n=3) and embarrassment of wearing the device
because it made them feel like a prisoner (n=1).
Completing the ESAS-Thai and TUG were the most burdensome aspects of study
participation. Participants had a number of suggestions regarding the ERAS. Three
participants suggested that ESAS-Thai should not be used until POD 2 because of
participants’ dizziness and/or pain on POD 1. Two participants recommended that the
ESAS-Thai should be read to them during the first three days after surgery. One
participant suggested that the PI provide their previous symptom severity rating from the
previous day prior to completing for the current day’s symptom rating.
Participants also provided feedback regarding the use of TUG and Fitbit during
the study. One participant expressed the need for pain medication prior to completing the
postoperative TUG. Additional concerns about the TUG were related to the timing. Two
participants suggested that the postoperative TUG be completed on POD 7 instead of
POD 5 whereas one participant suggested that the TUG should only be completed one
time on POD 10. Regarding suggestions for using the Fitbit One, two participants would
have preferred to wear the Fitbit only when walking. One participant suggested that
participants begin wearing the Fitbit on POD 3 after other devices (e.g. IV, drain, and
urinary catheter) were removed.

98

Participants provided additional suggestions for future studies. Two participants
wanted more information about the benefits of study participation. One participant
encouraged the researchers to specifically inform participants that no additional cost
would be incurred for study participation. One participant recommended that the PI
communicate with the family members so they could encourage the participant to be in
the study. Lastly, one participant suggested that the PI continue to visit every day, but
also provide educational information regarding self-care after surgery.
Symptoms Experienced
The five symptoms with the highest severity were pain, wellbeing, fatigue,
drowsiness, and anxiety. In contrast, the five symptoms with the lowest severity were
shortness of breath, nausea, vomiting, appetite, and depression. The pattern of severity
for the top five symptoms (pain, wellbeing, fatigue, drowsiness, anxiety) during the
postoperative stay is portrayed in Figure 4.1. On average, symptoms typically lessened in
severity by POD 5. For example, pain was most severe on POD 1 (7.94±2.70) and
decreased by POD 5 (3.24±3.01). Similarly, wellbeing was worst on POD 1 (6.18±3.47)
and improved (best feeling) by POD 5 (2.12±2.85). Fatigue (4.82±3.97) and drowsiness
(4.76±3.71) had similar intensity levels on POD 1 with diminishing intensity by POD 5
(1.41±2.32 and 1.18±2.32, respectively). Anxiety, which was in the top five symptoms in
terms of average severity on POD 1 was fairly low (1.18±3.32) and dropped to zero
during the postoperative hospital stay. In contrast, average severity for shortness of breath
(0.65±1.97), nausea (0.71±1.96), and vomiting (0.71±1.96) were very low on POD 1. Of
note, both appetite and depression were rated near zero (best appetite and not depressed)
throughout the postoperative hospital stay.
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Walking Behaviors
The timing of the initiation of walking after surgery varied widely. No
participants initiated walking on POD 0. Only two participants (11.8%) started walking
on POD 1. The majority of participants (47.1%, 8/17) began walking on POD 2 followed
by 29.4% (5/17) walking on POD 3. Of note, one participant began walking on POD 4
and one delayed walking until POD 7.
The most prominent increase in average steps walked/day was between POD 0
(0.0± 0.0 steps) and POD 4 (1428.94±1425.69 steps) (Table 4.2). The average steps
walked/day were fairly similar from POD 5 (1395.00±1249.49 steps) to POD 8
(1456.40±1385.19 steps) (Appendix U). Individually, the trajectory for the number of the
steps walked/day also increased during the postoperative hospital stay (Figure 4.2).
The average number of walking episodes/day increased from POD 0 (0.0±0.0) to
POD 4 (9.29±7.25) (Appendix T). The average number of walking episodes/day from
POD 5 to POD 10 ranged between 7 and 10 episodes/day. The overall average number of
steps walked per walking episode during the postoperative hospital stay was 84.99±72.11.
In general, almost all participants had a pattern of increasing the number of steps
walked/walking episode during the postoperative hospital stay (Figure 4.3).
On average, the TUG scores increased from admission until POD 5, then
decreased from POD 5 to day of discharge (Figure 4.4). The average TUG score on the
day of discharge (13.49±1.88) approached but did not return to the admission TUG score
(11.69±2.02). Preoperative TUG score was not associated with overall average number of
steps walked/day (r = -.02, p > .94) or overall average number of walking episodes/day
(r = -.05, p > .85). Moreover, there was no relationship between TUG at discharge and
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overall average number of steps walked/day (r = -.29, p > .26) or overall average number
of walking episodes/day (r = -.20, p > .44). Based on the TUG score, four participants
were at risk for falls on admission day, 12 participants were at risk on POD 5, and three
participants were at risk on discharge day (Figure 4.4). Regardless of fall risk, no
participants reported a fall to the nursing staff or to the PI.
Based on the hospital LOS, the participants were divided into 2 groups: short LOS
(≤ 7 days) and long LOS (> 7 days). Appendix V provides the mean±SD symptom
severity, walking behaviors, and TUG for these sub-groups. No statistically significant
differences were found between symptoms, walking behaviors, and TUG scores for
participants with a short and long LOS (p > .05).
Discussion
This study found four key findings. First, the most severe symptoms experienced
were more psychophysiologic rather than physiologic in nature. Second, the vast majority
of participants did not begin ambulating until POD 2 or 3 and, on average, participants
did not exceed 900 steps/day until POD 4. Third, although overall symptom severity had
markedly decreased by POD 5, both number of steps walked/day and number of walking
episodes/day remained relatively constantly after POD 5. Finally, over 70% of
participants had impaired mobility after surgery and were at risk for falls on POD 5.
Collectively, these findings have important implications for nursing practice and
research.
Postoperative Symptoms
One might expect individuals undergoing major, open abdominal surgery to
experience nausea, vomiting, and appetite suppression as their most severe symptoms;
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however, that was not the case in this study. Indeed, the most severe postoperative
symptoms we observed were psychophysiological symptoms. Our data support findings
from qualitative studies which also identified the psychophysiologic symptoms of pain
(Jonsson et al., 2011), fatigue (Krogsgaard et al., 2014; Mizuno et al., 2007; Worster &
Holmes, 2009), drowsiness (Worster & Holmes, 2009), and anxiety (Worster & Holmes,
2009) during the early postoperative period after CRC surgery. Comparing our findings
with prior quantitative studies becomes challenging because the symptom outcomes
evaluated within each study are less frequent and more variable. While several ERP
studies have measured postoperative pain in CR surgery patients (Anderson et al., 2003;
Delaney et al., 2003; Elgohary et al., 2017; Feng et al., 2014; García-Botello et al., 2011;
Gatt et al., 2005; S. M. Lee et al., 2013; T. G. Lee et al., 2011; Q. Li et al., 2019; Lloyd et
al., 2010; Mari et al., 2014; Šerclová et al., 2009; Wang et al., 2015), far fewer studies
evaluated other postoperative symptoms. For example, eight measured fatigue (Anderson
et al., 2003; Basse et al., 2002; Gatt et al., 2005; Henriksen et al., 2002; Jakobsen et al.,
2006; Mari et al., 2014; Raue et al., 2004; Zargar-Shoshtari et al., 2009), but only one
measured loss appetite (Wang et al., 2015), dizziness (Ionescu et al., 2009), or nausea
(Basse et al., 2002). Moreover, the frequency and timeframe under which the symptoms
are measured in these studies varies widely. The single study that measured multiple
postoperative symptoms, using the EORTC QLQ-C30 (Cancer specific core module) &
QLQ-CR29 (colonic cancer-specific module) tools (Wang et al., 2015), measured the
symptoms six times across a 21 day time period. Thus, our study provided a unique
aspect that we quantitatively measured the severity of 10 patient-reported outcomes (i.e.
symptoms) using a valid and reliable tool every day after surgery until discharge.
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Walking Behaviors
Despite the well-established benefits of early, progressive mobilization after
major surgery, the findings from this study demonstrated that walking was delayed for
several days among the majority of Thai patients undergoing open CRC surgery when
compared with ERP studies (Krisanabud, Wipke-Tevis, & Sherwin, 2019). For example,
80% of patients undergoing CR surgery for benign or cancerous conditions in a hospital
utilizing an ERP were walking on POD 0 and 100% were walking by POD 2 (Elgohary et
al., 2017). In contrast, our findings were similar to colorectal surgery patients
experiencing usual care where only 15% were walking on POD 0 and 50% were walking
by POD 2 (Elgohary et al., 2017). Of note, the usual care pattern of walking initiation on
POD 2 or 3 corresponds to the timing of other treatment changes that may facilitate
mobilization. For example, if patients are not part of an ERP, the NG tube, Foley
catheter, and/or abdominal drains typically are discontinued between POD 2 and 5 in
patients undergoing gastrointestinal surgeries (Nanavati & Prabhakar, 2014). While it is
certainly possible that patients can mobilize with these treatments in place, they are
ambulation barriers. Indeed, research by Pack et al. (2017) found that each additional
ambulation barrier (e.g. intravenous poles, urinary catheters) significantly reduced
average number of steps walked/day by 330 steps/barrier. Moreover, based on the
average TUG scores in our study, the vast majority of CRC patients are at risk for falls
(TUG ≥ 14 seconds) on POD 5, which reinforces the need for nursing, physical therapist,
and/or family member assistance during early mobilization to help assure patient safety.
Research needs to further explore patient-reported barriers as well as other barriers (e.g.
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physician recommendations, environmental barriers, inadequate assistance) to early
mobilization in Thai CRC surgery patients.
Although a physical therapist can implement early mobilization during the
postoperative recovery period, in Thailand, a physical therapist is not available for every
CRC surgery patient. Physical therapy is typically reserved for patients at high risk for
complications (e.g. prolonged bed rest) or with actual complications (e.g. atelectasis or
hospital acquired pneumonia). Therefore, in order to increase early mobilization in Thai
CRC patients after surgery, bedside nurses would need to be key participants. Additional
key stakeholders also would need to be involved to facilitate a practice change such as
the surgeons, the patients, and their family members.
Prior research has demonstrated that pain and fatigue were barriers for early
mobilization with patients typically spending 23.4 hours/day during the first week after
abdominal surgery laying in bed and sitting (Jønsson et al., 2018). Due to the small
sample size in our study, we were unable to statistically examine relationships between
symptoms experienced and walking behaviors. That said, our findings support the work
by Jønsson and colleagues in that pain and fatigue were two of the most severe symptoms
experienced by our participants and, for most participants, steps walked/day, walking
episodes/day and steps walked/episode tended to increase as the symptom severity
decreased. Unfortunately, the tendency to increase walking behaviors over time did not
continue beyond POD 5. It is unclear why walking behaviors plateaued after POD 5.
Future research with a larger sample size is needed to examine the association between
postoperative symptoms experienced and postoperative walking behaviors.
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Impaired Mobility after Surgery
Compared to their baseline, preoperative TUG scores, participants in our study
displayed impaired mobility for five to 10 days after CRC surgery. Our data support prior
research that reported 35% of patients who underwent abdominal surgery needed
assistance with mobility during the first week after surgery (Jønsson et al., 2018).
Indeed, older adults who underwent abdominal surgery typically required assistance with
eating, bathing, dressing, grooming, toileting, transferring bed to chair, and walking
during the first week after surgery (Lawrence et al., 2004). Although we did not follow
our participants after discharge from the hospital, others have done so and found
sustained impaired mobility after abdominal surgery. For example, Lawrence and
colleagues (2004) found that older adults needed assistance with walking, bathing,
dressing, and eating for six weeks after abdominal surgery. Correspondingly, another
study found physical function declined at two weeks after abdominal cancer surgery
when compared with preoperative status (Sun et al., 2017); and, although physical
function improved by three months after CRC surgery, it was still not the same as before
surgery (King et al., 2006). Delay of functional recovery can results in negative outcomes
after discharge. For example, older adults hospitalized for an acute medical illness who
did not return to baseline activities of daily living (ADLs) prior to discharge had worse
outcomes than older adults who did return to baseline (Boyd et al., 2008). In particular,
failure to regain ADLs by one month post-discharge was a predictor of additional
functional decline and mortality at one year post-discharge. Collectively, our findings
plus those from prior studies suggest that patients undergoing CRC surgery and their
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families need education and skills training to improve mobility and physical function
after surgery and after discharge from the hospital.
This study found that a portion of the participants who underwent CRC surgery
were at risk for falls at the time of discharge from the hospital. Our findings support prior
studies in older adults after abdominal surgery had TUG scores >14 seconds during the
first postoperative week (Lawrence et al., 2004). Indeed, a recent discharge from the
hospital (2 weeks to 1 month) has been identified as a risk factor for falls among older
adults (Moncada & Mire, 2017). For example, the incidence of falls after hospital
discharge among older people has been reported recently to be 12.9% (Hoffman et al.,
2019). Earlier mobilization and increasing the amount of ambulation during
hospitalization might help minimize functional decline and decrease risk of falls (Miwa et
al., 2017; Pack et al., 2017). Indeed, recent research indicates that ambulation of less than
900 steps per day in hospitalized internal medicine patients was associated with
hospitalization acquired functional decline (HAFD) (Agmon et al., 2017). Moreover,
nurses can help prevent falls after discharge by providing patient and family discharge
education on this topic. Research indicates that fall prevention programs are more
effective when they incorporate multifactorial and exercise interventions (D. C. A. Lee,
Pritchard, McDermott, & Haines, 2014). Evidence-based strategies specifically for home
modification include ensuring adequate lighting in bedrooms, bathrooms, and near
stairwells; eliminating throw rugs; clearing walking pathways of cords/wires, furniture,
newspapers, and other loose objects; wearing shoes when walking, and installing nonslip
rubber mats and grab bars in bathrooms (Centers for Disease Control and Prevention,
2015).
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Feasibility of study
The attrition rate for this study was higher than anticipated, and mostly due to
non-study related factors such as post-surgical complications, transferring to the ICU and
transferring to another hospital. Our data suggest that future research in the Thai CRC
surgical population may need to have multiple sites for participant recruitment as well as
increase the duration of time available for subject recruitment in order to have a sufficient
sample size and adequate statistical power. Daily visiting by research staff should be kept
in the future research since the daily visiting was a key facilitator of this study for
enhancing the relationship between the researcher, participant and nurse staff.
While not an aim of this study, narrative comments provided by participants bring
forth concerns about their health literacy. For example, some participants were unclear
about the benefits of study participation, cost of study participation, timing of study
procedures, and how to rate symptom severity. Despite the fact that this content was
addressed during the consent process and/or during daily data collection, at least some
participants did not have a clear understanding of the information provided. This is likely
due to the fact that most participants in this study had 4th grade education and consent
forms in the U.S. are typically written at the 5th to 8th grade reading level. Future research
with this population needs to use simple words and clear sentences in both written and
verbal instructions. Reading the consent form and questionnaires aloud to participants
while they follow along with a paper copy may help to improve comprehension.
Moreover, use of the teach-back method needs to be incorporated as a way of checking
understanding by asking the patients to repeat what they need to know using their words
(Agency for Healthcare Research and Quality, 2015)
107

Implications for Nursing Practice
In order to optimize the recovery of CRC surgery patients, our data suggest that
during the early postoperative recovery period, bedside nurses need to focus their
attention on monitoring and managing the top five psychophysiological symptoms with
the highest severity: pain, wellbeing, fatigue, drowsiness, and anxiety. Since nurses are
with patients 24 hours/day, nurses are key personnel to improve postoperative symptom
management during the early postoperative period. Additionally, since our data suggest
symptom severity was high on POD 0, 1 and 2, improving symptom management may
help to decrease barriers to early mobilization during the early postoperative recovery
period.
The delay in the initiation of walking and short duration of walking are challenges
that Thai nurses can address; however, a multidisciplinary approach will be needed.
Incorporating key strategies built into ERPs can assist Thai nurses with implementing
both early and progressive mobilization. First, nurses need to be educated regarding
strategies and resources for safely executing early mobilization (Elgohary et al., 2017).
Second, patients and families need to be instructed before surgery about the early and
progressive mobilization expectations and benefits (Delaney et al., 2003; Elgohary et al.,
2017; Ionescu et al., 2009). Third, patients need daily mobilization goals that are
encouraged and facilitated by nurses, physicians, and family members (Ahn et al., 2013;
Anderson et al., 2003; Delaney et al., 2003; Elgohary et al., 2017; Feng et al., 2014;
Ionescu et al., 2009; S. M. Lee et al., 2013). Ultimately, the organizational culture of
postoperative nursing care in Thailand will need to be changed. For example, an
engagement campaign might be needed. Sample strategies that could be used in the
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engagement campaign might include a mobilization logo for the nurses and
multidisciplinary team members (e.g. lapel pin, wrist band, or pen), educational
brochures to give to the patients on the admission day, unit poster to motivate the nurses,
using a picture or symbol above the patient’s bed to remind nurses to not only
“encourage” but to directly assist patients with early mobilization after surgery, and
giving an award for the surgical unit that has the highest percentage of patients that
achieve a pre-determined early mobilization goal (e.g. walking) (Agency for Healthcare
Research and Quality, 2014).
Limitations
This was a naturalistic study occurring in a busy, open ward hospital
environment; thus, there were many uncontrolled variables. Examples of uncontrolled
variables include physicians performing the CRC surgery, nursing staff on each of the
four surgical units, environmental variables such as noise and light pollution during
sleeping hours, and influence of family and other hospital patients. All outcomes were
collected by the PI except for the ASA classification, however, which minimized interobserver variability. Due to the small sample recruited from one academic teaching
hospital in one city in the lower northern part of Thailand and the homogeneity of the
sample, results of this study may have limited generalizability. However, using a
homogeneous sample and a single setting helped to minimize threats to internal validity.
Due to the overall goals of this project, this study was not fully powered. The small
sample size and considerable variability in the primary outcomes limited our ability to
detect differences in small changes in the outcome variables over time or between
participants with shorter or longer hospital LOS.
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This study used a commercially available physical activity tracker that was
designed to be worn at waist in community-dwelling, healthy adults with normal gait and
walking speeds. The accuracy and reliability of this device has not been established in
hospitalized older adults after surgery who may have altered and altered gait and slow
walking speed. Indeed, some Fitbit devices have been shown to underestimate the
number of steps/day at slow walking. We considered using the StepWatch Activity
Monitor, which has the best step count accuracy at slow walking speeds (McCullagh et
al., 2017; Treacy et al., 2017); however, this is not feasible given the cost of the software
and devices. More importantly, unlike the StepWatch, the Fitbit Zip activity tracker has
the capability to provide visual feedback to patients and their family members regarding
the number of steps walked/day and could be useful to help motivate participants to walk
a greater number of steps in future intervention studies.
Conclusion
This study contributes to nursing knowledge regarding the symptoms
experienced, walking behaviors, and mobility for Thai patients receiving open surgical
procedures for the treatment of CRC. Psychophysiological symptoms including pain,
wellbeing, fatigue, drowsiness, and anxiety bothered patients the most after CRC surgery.
The majority of patients delayed walking until POD 2 or 3 and the number of steps
walked/day plateaued by POD 5. After surgery, all patients had impaired mobility with a
portion being at risk for falls at the time of discharge. These findings will aid in the
development of early mobilization protocol that will be designed using the walking
behaviors observed in this study. The early mobilization protocol in the future study may
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help manage the symptoms, prevent complications, improve mobility, decrease length of
stay, and enhance postoperative recovery.
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Table 4.1
Perioperative and Postoperative Characteristics of Thai Colorectal Cancer Surgery
Participants
Perioperative & Postoperative

Final Sample (n = 17)

Characteristics

Mean±SD

Min-Max

Perioperative EBL (ml)

352.35±285.91

10 – 1000

Perioperative IV fluid (ml)

2314.71±911.69

800 – 4300

218.40±81.00

94.80 – 379.80

NG Tube Time (days)

2.65±2.15

0–6

First Defecation (days)

3.91±1.18

2–7

LOS (days)

9.17±2.63

7 - 17

OR time (minutes)

Note. EBL = estimated blood loss; IV = intravenous fluid; OR = operation time; NG = nasal
gastric tube; LOS= Total Length of Stay including admission day and day of surgery.
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Table 4.2
Average Steps walked/day Over Post-Operative Hospital Stay
POD

Hospitalized

Mean±SD

Min-Max

Participants
0

17

0.00±0.00

0

1

17

30.71±94.72

0 – 369

2

17

324.82±749.42

0 – 3009

3

17

642.76±806.83

0 – 2815

4

17

1428.94±1425.69

0 – 4993

5

14

1395.00±1249.49

0 – 4216

6

8

1178.00±1218.64

0 – 3746

7

7

1502.71±1605.42

95 – 4498

8

5

1456.40±1385.19

81 – 3161

9

4

999.00±789.37

264 – 2116

10

2

949.50±304.76

743 – 1165

11

1

-

885

12

1

-

749

13

1

-

795

14

1

-

1282

Note. POD = postoperative day; Steps walked/day = the steps walked from POD 0 thru midnight
day before discharge
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Figure 4.1 Mean symptom severity for top five symptoms by participants (n=17) during
postoperative hospital stay. Days 11-14 only had one participant.
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Figure 4.2 Number of steps walked/day by individual participants (n=17) during the
postoperative stay. Steps walked/day were counted from POD 0 through midnight the day
before discharge.
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Figure 4.3 Number of steps walked/walking episode by individual participants during
postoperative stay. Steps walked were counted from POD 0 through midnight day before
discharge.
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Figure 4.4 Mean TUG score for each participant at Time 1 (Admission Day), Time 2
(Postoperative Day 5) and Time 3 (Postoperative Day 10 or Day of Discharge)
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CHAPTER FIVE:
CONCLUSION
Overview of Dissertation Preparation
My interest in postoperative recovery began when I was a perioperative nurse in a
university hospital, in the lower northern part of Thailand. While working as a
perioperative nurse for 3 years, I found that recovery after surgery was complicated, and
there were many factors that can impact postoperative recovery. When I went into my
Master’s degree program, I continued my interest in the phenomenon of postoperative
recovery. During my Master’s degree, I had the opportunity to do my Masters research
project on postoperative recovery among abdominal surgery patients.
In reviewing the findings from my Masters research, I realized the majority of
patients who underwent abdominal surgery in Thailand were individuals with colorectal
cancer. Moreover, a review of the epidemiological data in Thailand revealed that cancer
is a significant problem in Thailand, with colorectal cancer being the second most
common type of cancer found in the Thai population. Therefore, given my clinical
background, my prior research experience, and the significance of the problem in
Thailand, I decided to focus my doctoral research on postoperative recovery among
colorectal cancer patients in Thailand.
During the PhD program, my dissertation and future research evolved from my
coursework and research practicum experiences. Coursework that was particularly
helpful in refining my research topic included the literature review course, qualitative
methods, qualitative systematic review, a problems course with Dr. Scott Rector, my
outside committee member, and the meta-analysis course. The literature review course
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helped me to learn about the state of science interventions for preventing postoperative
ileus among colorectal cancer patients including Enhanced Recovery Protocols (ERPs).
The two qualitative courses helped me to better understand the postoperative experiences
of adults after colorectal cancer surgery. Additionally, these two qualitative courses led to
abstracts/poster presentations for MU Health Sciences Research Day, Nursing PhD
Student Poster Session, and MU Health Innovation & Improvement Sharing Day at the
University of Missouri. The problems course with Dr. Randy Scott Rector helped me to
learn about accuracy and feasibility of physical activity monitors, especially for people
who have a slow gait.
The meta-analysis course helped me to gain the skills to perform a meta-analysis
including the use of Comprehensive Meta-Analysis (CMA) software. Moreover, it also
allowed me to generate new knowledge about the effects of early mobilization
interventions on the postoperative outcomes of gastrointestinal recovery and hospital
length of stay among colorectal cancer surgery patients. After completion of the course, I
developed an abstract and poster which were presented at the 2019 Annual Research
Conference of the Midwest Nursing Research Society in Kansas City, MO, USA. Results
of this meta-analysis, specifically return of bowel function and length of hospital stay,
informed the writing of my dissertation proposal.
As part of a research practicum with my advisor, Dr. Deidre Wipke-Tevis, I
completed a Preparatory to Research application to get some preliminary information for
my dissertation from the research setting in Thailand. I found that postoperative bowel
functioning, postoperative bowel symptoms, and postoperative activity levels (e.g. sitting
in chair, walking) were not documented regularly in the nursing records. The average
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number of the colorectal cancer surgeries was 11 cases/month, and hospital length of stay
was approximately 14 days. This information was useful for designing the dissertation
proposal.
I completed another research practicum experience with my co-advisor, Dr.
LeeAnne Sherwin, on her project: “Psychosocial Determinants of Rifaximin Adherence
for the Treatment of Irritable Bowel Syndrome”. I gained valuable experiences by being
part of the interdisciplinary research team working on this project. First, I had the
opportunity to develop the online questionnaires using REDCap (Research Electronic
Data Capture). In preparation, I took two REDCap workshops: REDCap 101:
Introduction of Research Electronic Data Capture and REDCap 202: Online Survey
Design. I also was actively involved in recruiting and consenting participants from the
clinic setting. Third, I was a co-author on a manuscript that has been recently published
in the Western Journal of Nursing Research (Appendix W). Finally, I had the opportunity
to analyze a subset of data from this project using SPSS statistical software program.
While the subjects were not colorectal cancer patients, the focus of my analysis was on
gastrointestinal symptoms. The abstract and poster, “The Association between Symptom
Severity and Interference Activity among Irritable Bowel Syndrome Patients: Pilot
Study” was presented at the MU Health Sciences Research Day and I received the School
of Nursing Dean’s Award for Graduate Student Research (Appendix X). Subsequently, I
was a representative of MU Sinclair School of Nursing to present a poster at the PhD
Student Poster Session at the 2018 Annual Research Conference for Midwest Nursing
Research Society in Cleveland, OH, USA.
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Summary & Synthesis of Findings
The purpose of the first manuscript, “Systematic Review of the Impact of
Enhanced Recovery Protocols on Patient-Reported Outcomes in Adult Colorectal
Surgery Patients”, was to synthesize the literature to determine the effect of Enhance
Recovery Protocols containing an early mobilization component on patient-reported
outcomes among adults who undergoing colorectal surgery. Twenty-two studies (15
RCTs, 7 CCTs) published between 2002 and 2019 met the inclusion criteria and were
included in the review. The available evidence suggests it is safe to initiate early
mobilization on the day of surgery and early mobilization goals should increase over
time; however, specifics regarding the types, timing, and dosage of early mobilization
activities are not clear. Pain, fatigue, and HRQOL were the most frequently measured
patient-reported outcomes, with pain and fatigue typically being measured with
unidimensional tools in the early recovery period. Compared to the usual care group,
ERPs did not appear to decrease pain during the hospital recovery period or after
discharge. Two studies suggest that postoperative fatigue may be lower in the ERP group
than the usual care group one to two weeks after discharge. Despite recommendations
from previous systematic reviews (Khan et al., 2009; Neville et al., 2014), functional
status and HRQOL were not measured during the later recovery period beyond POD 30.
When a generic (e.g SF-36) or a gastrointestinal disease specific (e.g. CGQL tool were
used, no differences in HRQOL were found between the ERP and the usual care groups.
Generic or a gastrointestinal disease specific HRQOL tools may not be sufficiently
sensitive to identify cancer/colonic cancer specific changes in colorectal surgery patients
during the postoperative recovery period. Future studies need to examine patient-reported
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outcomes using valid and reliable multidimensional tools at standardized time frames
during postoperative recovery. Furthermore, future research needs to assess the long-term
impact of ERPs on functional status and HRQOL during the later recovery period.
The second manuscript, “Symptoms, Walking Behaviors, and Mobility of Thai
Patients after Colorectal Cancer Surgery”, evaluated the feasibility of the study methods
and described the postoperative symptoms experienced, postoperative walking behaviors,
and postoperative mobility in Thai patients undergoing colorectal cancer surgery.
Although the study attrition rate was unexpectedly high at 43%, both the participants and
the PI found the study measures were feasible without significant participant or
researcher burden. Psychophysiologic symptoms, such as pain, wellbeing, fatigue,
drowsiness, and anxiety, were the most severe symptoms experienced by Thai CRC
surgery patients. Typically, symptom severity was greatest on POD 1 and, as a result,
most participants did not begin walking until POD 2 or 3. In general, the usual participant
pattern between POD 1 through 5 was a decrease in symptom severity with an increase in
the number of steps walked/day. Although symptom severity had noticeably decreased by
POD 5, the average number of steps walked/day and number of walking episodes/day did
not increase. Compared to baseline (preoperative) values, average TUG scores increased
after surgery with 70% of participants displaying impaired mobility and increased risk for
falls on POD 5.
The science of nursing care can be moved forward by the findings from these two
studies. Collectively, these two studies highlight that pain and fatigue continue to be the
most intense and problematic postoperative symptoms experienced by patients after
colorectal surgery, regardless of whether they have undergone a traditional open
138

laparotomy or experienced an Enhanced Recovery Protocol. Although early and
progressive mobilization is considered standard postoperative nursing care (Lewis et al.,
2016) and Enhanced Recovery Protocols initiate early mobilization on the day of surgery,
usual care patients (and their nurses) will typically delay ambulation until POD 2 or 3.
Relatively healthy mid-life adults experience decreased functional status/mobility after
undergoing elective colorectal surgery which does not return to pre-surgery levels prior to
discharge. Little is known about functional status and HRQOL in the late recovery period
beyond 30 days after surgery. Although symptom management strategies and structured
early mobilization protocols have the potential to improve patient-reported outcomes in
CR surgery patients, additional research is needed in this area.
Significance of the Dissertation Work
Significance of the dissertation work is as follows. The findings presented in
Chapter Two have helped to synthesize the current evidence regarding the efficacy of
ERP on the patient-reported outcomes, and early mobilization component in ERPs. The
findings from this systematic review have highlighted the continuing gaps in this area of
research. Even though early mobilization is a key component of ERPs, the early
mobilization component is not well described, and likely not implemented, in a
standardized and reproducible manner. Over the last 20 years, few ERP studies have
examined patient-reported outcomes. The existing ERP studies have primarily studied
isolated symptoms during the early recovery period using unidimensional tools. Only a
handful of ERP studies have examined functional status, HRQOL, or patient satisfaction.
Fatigue is the only patient-reported outcome that has been measured beyond 30 days after
surgery in these ERP studies. Moreover, the results in the ERP studies do not provide
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sufficient data (mean, standard deviation, sample size) necessary to use meta-analytic
procedures to quantitatively synthesize the impact of ERPs on patient-reported outcomes.
Given the limited research conducted on this topic, an opportunity exists for nurse
researchers to address these gaps in knowledge by implementing well-designed, rigorous
studies using validated, multidimensional tools across the care continuum.
The Chapter 4 manuscript was the first study to examine symptoms, walking
behaviors, and mobility in Thai adults after CRC surgery. These findings suggest that
nursing interventions are needed to improve postoperative recovery and decrease the
hospital length of study in Thai adults after CRC surgery. Specifically, nurses need to
better manage psychophysiologic symptoms in the early postoperative period. In
particular, improved pain management on POD 0 and POD 1 may assist with
implementing earlier mobilization in Thai adults after CRC surgery. Moreover,
mobilizing patients earlier than POD 2 or 3 and motivating patients to continue to
increase the number of steps walked/day every day until discharge may help to minimize
the decreased postoperative mobility observed in this study. Restoring mobility prior to
discharge can help to decrease the risk of falling at home. Data from this study on
average steps walked/day, steps walked/walking episode, and number of walking
episodes/day can be used for developing the early mobilization intervention. To
effectively develop, implement, and evaluate the efficacy of an early mobilization
intervention in Thai adults after CRC surgery will require a change not only in patients’
behavior, but also a change in the behaviors of the Thai nursing staff as well as the
patients’ family members.
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Challenges & Limitations
A number of challenges were experienced with designing and conducting this
dissertation research. The first challenge was to obtain the Fitbit One activity tracker.
While the Fitbit One activity tracker had the most evidence supporting its accuracy in
individuals with a slow gate, the Fitbit One was no longer being sold by the Fitbit
Company. Although they could be purchased from Amazon, the price had increased
dramatically from $99 to $289/unit. Although the Fitbit One was expensive, it was the
most affordable commercially available activity tracker, and provided visual feedback to
study participants (which was needed for the intervention phase). The initial five Fitbit
One activity trackers that were purchased did not work and had to be returned to the
vendor. Having to return and reorder more Fitbit One activity trackers delayed my
departure from the US to return to Thailand for data collection. To partially cover the cost
of the Fitbit One activity trackers, I wrote and submitted a small research grant.
Fortunately, my dissertation was selected for a $1,000 grant from Toni and Jim Sullivan
Endowed Research Fund for PhD Students to help offset cost of activity trackers.
Second, there was a significant delay in initiating data collection in Thailand.
Despite submitting the proposal to the Thai IRB prior to returning to Thailand, IRB
approval was not received for six weeks. Indeed, the Thai IRB approved the study within
4 weeks after submission; however, the study could not be initiated until the chair of the
IRB signed off on the study. Thus, subject recruitment was delayed for approximately
two months. The second challenge was related to the number of holidays that occurred
during the data collection time period. Specifically, there were a number of official Thai
holidays that occur between mid-December and the beginning of January. During the
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holiday time, no CRC surgeries were performed; thus, subject recruitment was again
delayed. An additional challenge was related to delay of study amendment approval
through the Thai IRB. Since study attrition was higher than expected, an amendment to
increase the sample size and make modest changes to the data collection time frame
(TUG on day of discharge rather than POD 10) was needed. Although the University of
Missouri IRB approved these minor amendments in an expedited fashion in a matter of
48-72 hours, the Thai IRB required these minor changes to have full board approval.
Thus, subject recruitment stopped for 47 days until approval of the amendment was
obtained.
Lastly, the original dissertation plan was to perform a naturalistic, feasibility
study to evaluate the postoperative symptoms and walking behaviors (control group), and
then implement an early ambulation intervention (intervention group) that was to be
refined based findings from the first phase. Unfortunately, we were unable to implement
the intervention. Since I was an international student, my I20 was only valid for 6 months
from the date that it was signed. Given that it took approximately six months to complete
the phase one study, there was not sufficient time to complete the intervention phase.
Since this was a naturalistic study occurring in a busy, open ward hospital
environment, many uncontrolled variables existed. Examples of uncontrolled variables
included physicians performing the CRC surgery, nursing staff on each of the four
surgical units, environmental variables such as noise and light pollution during sleeping
hours, and influence of family and other hospitalized patients. Additionally, this study
consisted of a small sample that were recruited from one academic teaching hospital in
the lower northern part of Thailand which limits the generalizability. However, strengths
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of this study included having one investigator measure all outcome variable to decrease
inter-observer variability and a homogeneous sample to minimize threats to internal
validity.
Future Directions
After completion of my PhD, I will return to the Faculty of Nursing, Naresuan
University, Thailand, and work as a faculty member in the Department of Adult and
Gerontological Nursing. Based on the knowledge and skills that I have gained during my
doctoral education, there are two areas that I plan to impact: teaching and research. With
regard to teaching, I will bring new knowledge gained from my dissertation to teach in
the undergraduate and graduate programs. Of the undergraduate program, the topic of
perioperative care will be included in lectures. The content from this dissertation will
include typical postoperative symptoms and walking behaviors that the patients can
experience after colorectal cancer. During clinical experiences, I will supervise the
undergraduate students by guiding them to monitor and manage the most common
postoperative symptoms that might be happen. Of the graduate programs, the Symptom
Management Model Theory will be incorporated into the curriculum, and this dissertation
will be used as an example of how to integrate nursing theory into practice and research.
Moreover, if some graduate students are interested in postoperative symptoms, walking
behaviors and early ambulation after colorectal cancer surgery, I will work with them to
further explore these topics.
Based on my dissertation research, I have two manuscripts (Chapter 2 and 4) that
I plan to revise and submit for publication. The results of two manuscripts will be
presented at the Conference of The Nurse Association of Thailand and/or Other
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International Conference in Thailand. I will use the knowledge gained from this
dissertation to design an intervention study to evaluate the feasibility and efficacy of the
early mobilization intervention. To have the intervention that best suits in the Thai postsurgical clinical setting, I will build an interdisciplinary research team including nurses,
physical therapists, and physicians who can help me to design, implement, and evaluate
the intervention.
My long term goal is to expand the intervention to meet the needs of an even
greater number of colorectal cancer surgery patients. The research setting and research
team will be expanded including 1) Buddhachinaraj Phitsanulok Hospital, public hospital,
lower northern part of Thailand, and 2) Naresuan University Hospital, lower northern part
of Thailand. Ultimately, I would like to develop an evidence-based practice guideline that
will provide the details of early ambulation after colorectal surgery during hospital stay.
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Appendix A
Research Recruitment & Retention Log
General Surgical Ward No._______________
Subject
ID #

Sex
(M/F)

Age

Consented
(Agreed/Declined)
(Date/Time)

Passed/Failed
Screen
Measures
(Yes/No)
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Date
Completed
Data
Collection

Date
Dropped/WithdrewReason

Organizational and Environmental Facilitators and Barriers
General Surgical Ward No._______________

Barriers
Organization
1.
2.
3.
4.
5.
Environment
1.
2.
3.
4.
5.

Facilitators
Organization
1.
2.
3.
4.
5.
Environment
1.
2.
3.
4.
5.

174

Appendix B
Documentation of permission to use Mini-Cog (Thai version)
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Appendix C
Demographic & Relevant Health History Data Collection Sheet

Subject Initials______ Subject Number (IDNUM)__________ Date __________
Demographic Data.

1. Date of Birth (AGE)_________
2. SEX: (1) Male___(2)Female___
3. Education Level:
(1) Elementary School
(2) High School
(3) Some High school
(5) Technical College/Vocational Certificate/High Vocational Certificate
(6) Bachelor’s Degree
(7) Master’s Degree
(8) doctor Degree
6. Marital status:
(1) Married
(2) Not married, living with a partner
(2) Single
(3) Separated
(4) Divorced
(5) Windowed
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Relevant Clinical Data.
1. Comorbidity:
(1) Diabetes
(2) Hypertension
(3) Dyslipidemia
(4) COPD
(5) Heart disease
(6) Osteoarthritis
(7) Psychiatric problem
(8) Other__________
2. Weight__________cm. Height__________Kg. BMI (kg/m2)__________
3. ASA Status
(1) I
(2) II
(3) III
(4) IV
4. Diagnosis after surgery:
(1) CA sigmoid colon
(2) CA rectum
(3) CA rectosigmoid
(4) CA transverse colon
(5) CA cecum
(6) CA ascending colon
(7) CA descending colon
(8) Other__________
5. Procedure Performed:
(1) Right hemicolectomy
(2) Left hemicolectomy
(3) Anterior resection
(4) Low Anterior resection
(5) Subtotal colectomy
(6) Transverse colectomy
(7) Sigmoid colectomy
(8) Other__________
6. Type of anesthesia
(1) Epidural
(2) Parenteral
(3) Combine
178

7. Estimated blood loss__________ml.
8. Perioperative intraveneous fluid _________ml.
9. Operation time__________hours
10. Opioid used/total 24 hours does
Opioid
POD
used
0
Morphine
(mg)
Pethidine
(mg)
Fentanyl
(mcg)

POD
1

POD
2

POD
3

POD
4

POD
5

POD
6

POD
7

POD
9

11. First Defecation
(1) Date__________at__________am./pm.
(2) The number of hour (count from the end of surgery)__________hours
12. Hospital length of stay__________days
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POD
10

Appendix D
Documentation of Permission to use the ESAS-Thai version was obtained
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Appendix E
Study Participation Interview Questions
Data collection tools
ESAS-Thai






TUG test





MBAI





Activity tracker




Participation in the Study
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Questions
Was it difficult to complete the
ESAS-Thai?
Was the process too time
consuming?
What suggestions do you have to
make it easier to complete the
ESAS-Thai?
Was it difficult to do the TUG
test?
Was the process too time
consuming?
What suggestions do you have to
make it easier to complete the
TUD test?
Was it difficult to complete the
MBAI?
Was the process too time
consuming?
What suggestions do you have to
make it easier to complete the
MBAI?
Was it easy or difficult to wear the
activity tracker around your ankle?
What suggestions do you have to
make it easier to wear the activity
tracker?
What was the most difficult part of
being in this study?
What would make it easier for you
to be in the study?

Appendix F
Document of Institutional Review Board Approval from the University of Missouri
Institutional Review Board
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Appendix G
Amendment 1: Institutional Review Board Approval the Unit of Research
Buddhachinaraj Phitsanulok Hospital, Thailand
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Appendix H
Amendment 2: Institutional Review Board Approval the Unit of Research
Buddhachinaraj Phitsanulok Hospital, Thailand
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Appendix I
Documentation of Institutional Review Board Approval the Unit of Research
Buddhachinaraj Phitsanulok Hospital, Thailand
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Appendix J
Amendment 1: Institutional Review Board Approval the Unit of Research
Buddhachinaraj Phitsanulok Hospital, Thailand
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Appendix K
Amendment 2: Institutional Review Board Approval the Unit of Research
Buddhachinaraj Phitsanulok Hospital, Thailand
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Appendix L
Study Information Sheet
Researcher’ Name: Poungkamon Krisanabud, PhD. Candidate, Sinclair School of
Nursing, University of Missouri, US.
Project Title: Post-operative Symptoms and Walking Behaviors in Thai colorectal
Cancer Surgery Patients during the Postoperative Hospital stay: Pilot Study
Purpose of Study: This study aims 1) to collect feasibility data on study processes and
data collection tools in Thai colorectal cancer surgical patients during the postoperative
hospital stay and 2) To make a preliminary evaluation of the symptoms experienced and
walking behaviors of Thai colorectal cancer surgical patients during the postoperative
hospital stay.

Sample: About 8-14 participants will take part in this study. The inclusion and exclusion
criteria are as follow:
Inclusion Criteria
1) Being adult Thai patients ≥ 18 years of age
2) Undergoing elective open abdominal surgery for the initial treatment of CRC
3) Walk independently without the assistance of another person or walking
devices before surgery (= 3 points for transferring, and 3 points for mobility
of The Modified Barthel Activities of Daily Index (MBAI))
Exclusion Criteria
1) Walk dependently with the assistance of another person before surgery (the
points < 3 for either transferring and mobility items of MBAI before surgery)
2) Being admitted to the intensive care unit after surgery
3) Have impaired cognitive function (≤ 2 points of the Thai version of Mini-Cog,
a brief cognitive screening test)
4) Have a neurological or musculoskeletal condition
Being Involved in the Study
1. You (day-shift charge nurse on each general surgical ward) will be daily asked by
the researcher regarding the potential participants meeting study criteria that are
described above .
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2. You (the charge nurse) will introduce the researcher to potential participants .If
the potential participants agree to talk with the researcher, the researcher will
inform them about the study.
Period of Recruitment: This study should be able to meet the recruitment goals within
two months.

Contact: You may ask more questions about the study at any time. Please contact
Poungkamon Krisanabud at 086-671-3694 or pkpq@mail.missouri.edu
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Appendix M
Information Sheet for Research Participants
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197
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Appendix N
Informed Consent Form
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Appendix O
Postoperative Symptoms Data Collection Sheet

Participant Number__________
Symptoms

POD 0

POD 1

POD 2

Severity
1. Pain
2. Fatigue
3. Nausea
4. Depression
5. Anxiety
6. Drowsiness
7. Appetite
8. Wellbeing
9. Shortness of breath
10. Vomiting
*POD = Postoperative Day
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POD3 … … …

Discharge

Appendix P
Baseline, Preoperative Characteristics: All Colorectal Surgery Participants
Patient
characteristics

Excluded from
(n =10)

All
Consented
(n = 27)

Completed
Data
Collection
(n = 21)

Final
Sample
(n=17)

ICU
(n=2)

Withdrew
(n=4)

Postsurgical
Complications
(n = 4)

63±5.7

66±11.4

59± 9.2

60±10.1

59± 10.1

59±10.5

2(100)

1(25.0)

4(100)

18(60.0)

15(71.4)

11(64.7)

0 (0.0)

2 (50.0)

4 (100)

17(63.0)

15(71.4)

11(64.7)

2(100)

4(100)

4 (100)

25(83.3)

19(90.5)

15(88.2)

Diabetes

0 (0.0)

0 (0.0)

0 (0.0)

3(11.1)

3(14.3)

3(17.6)

Hypertension

1(50.0)

2(50.0)

1(25.0)

10 (37.0)

7(33.3)

6(35.3)

Dyslipidemia

0 (0.0)

1(25.0)

3(75.0)

9(33.3)

8(38.1)

5(29.4)

Anemia

0 (0.0)

0 (0.0)

0 (0.0)

1(3.7)

1(4.8)

1(5.9)

Gout

0 (0.0)

0 (0.0)

0 (0.0)

1(3.7)

1(4.8)

2(11.8)

MBAI±SD

20.0±0.0

19.5±1.0

19.3±1.5

19.9±0.4

20.0±0.2

20.0±0.0

Mini-Cog±SD

5.0±0.0

3.0±0.0

3.8±1.0

3.9±1.0

3.9±1.0

3.9±1.0

TUG±SD

13.3±0.4

15.7±2.3

14.0±4.2

12.8±2.8

12.1±2.6

11.7±2.0

Age±SD, yrs
Gender, n (%)
Male

Education level, n (%)
Grade 4
Marital status, n (%)
Married
Comorbidity, n (%)

Note. ICU = intensive care unit; BMI = body mass index; MBAI = modified barthel
index; TUG = timed up and go.
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Appendix Q
Postoperative Recovery and Length of Stay in Mid-Life and Older Thai Adults
after Colorectal Cancer Surgery: Poster
Postoperative Recovery and Length of Stay in Mid-Life and Older Thai Adults
after Colorectal Cancer Surgery
Poungkamon Krisanabud, MSN, RN, PhD Candidate: pkpq8@mail.missouri.edu
Deidre D. Wipke-Tevis, PhD, RN: wipketevisd@missouri.edu
LeeAnne B. Sherwin, PhD, MS, FNP-BC: sherwinl@missouri.edu
Sinclair School of Nursing, University of Missouri-Columbia
Objectives: Upon completion of this poster session, the participant will be able to:
1) Describe the usual postoperative recovery of mid-life and older Thai adults after
colorectal cancer (CRC) surgery;
2) Identify common surgical complications experienced by Thai adults after CRC
surgery;
3) Articulate the impact of common surgical complications on symptom severity,
postoperative mobility, and hospital length of stay (LOS) in Thai adults after CRC.
Abstract
Colorectal cancer (CRC) is the second most frequent type of cancer in Thailand, and
abdominal surgery is one of the most common CRC treatments. Recovery after CRC
surgery can be challenging due to distressing postoperative symptoms, decreased
functional capacity, postoperative complications, and prolonged length of stay (LOS).
This study examined postoperative recovery and length of stay after CRC surgery among
mid-life (<60 years old) and older (≥60 years old) Thai adults. A convenience sample of
adults were recruited the day before CRC surgery from a tertiary care, public hospital, the
lower northern part of Thailand. Potential participants were screened using the Mini-Cog
and Modified Barthel Index. Preoperative measures included Timed Up and Go (TUG)
and demographic information. Postoperative outcomes included the Edmonton Symptom
Assessment Scale, FitbitOne steps data, day of first bowel movement, day of discharge,
and complications. Data were summarized using descriptive statistics. Continuous
variables were reported as mean±standard deviation (SD) and age groups were compared
using a Mann-Whitney U test since the data were not normally distributed. A total of 21
adults completed the study: 13 midlife, 8 older. Mini-Cog was higher (p=.01) in midlife
(53.9±8.3 years) versus older (67.3±6.9 years) adults. The same top three symptoms
were experienced by midlife and older adults during hospital recovery: pain, wellbeing,
and drowsiness. The typical participant walked an average of 655 steps/day, had first
bowel movement between postoperative day (POD) 3 and 4, and LOS was ~11 days.
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Modified Barthel Index, TUG, pain, wellbeing, drowsiness, steps walked/day, walking
episodes/day, first bowel movement, and hospital LOS were not different between
midlife and older adults (p>.05). Surgery-related complications were experienced by
19.0% (4/21) of participants: 2 midlife; 2 older. Surgery-related complications included
loop colostomy prolapse (1/21), anastomosis leak (2/21), and bowel evisceration (1/21).
Participants with complications had, on average, higher discharge TUG scores (23.7±9.0
vs 13.8±2.5; p<.02) and longer LOS (18.5±7.6 vs 9.1±2.3); p<.03) than participants
without complications. There was a trend toward drowsiness being higher (3.0±1.7 vs
1.8±1.35) and steps walked/day being lower (289.6±240.4 vs 741.6±604.9) in
participants with complications than in those without. Postoperative recovery from CRC
surgery was not different between mid-life and older Thai adults. Thai patients with
surgery-related complications are at risk for postoperative falls. Restorative nursing
interventions are needed to improve postoperative recovery and decrease LOS in mid-life
and older adults with surgery-related complications.
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Symptoms, Walking Behaviors, and Mobility of Thai Patients after Colorectal Cancer
Surgery: Poster
SYMPTOMS, WALKING BEHAVIORS, AND MOBILITY OF THAI PATIENTS
AFTER COLORECTAL CANCER SURGERY
Poungkamon Krisanabud, MSN, RN, PhD Candidate
Deidre D. Wipke-Tevis, PhD, RN (Advisor)
LeeAnne B. Sherwin, PhD, MS, FNP-BC (Co-Advisor)
The University of Missouri-Columbia Sinclair School of Nursing
INTRODUCTION: An exploratory laparotomy with resection is the most common
procedure used for colorectal cancer (CRC) patients. Although progressive mobilization
is considered a standard nursing intervention for preventing postoperative complications,
progressive mobilization is not documented in nurses’ charting in Thailand. This study
aimed to determine symptoms, walking behaviors, and mobility of Thai adults after CRC
surgery.
METHODS: Seventeen adults without postsurgical complications completed this study.
Symptom severity (Edmonton Symptom Assessment Scale) and walking behaviors
(FitbitOne) were measured from postoperative day (POD) 1 until discharge. Mobility
(Timed Up and Go (TUG)) was measured preoperatively, POD 5, and POD 10 or
Discharge day. Data were analyzed using descriptive statistics and Pearson’s correlation.
RESULTS: The typical participant was a 59±10.5 year old, cognitively intact, male
(64.7%) with a 4th grade education (64.71%), good mobility (TUG 11.7±2.0 seconds) and
independent activities of daily living (Thai MBAI 20.0±0). Pain, wellbeing, fatigue,
drowsiness, and anxiety had the highest average severity (POD 1) which decreased
markedly by POD 5. Most participants delayed walking until POD 2 or 3. Average steps
walked/day increased from zero (POD 0) to 1428.9±1425.7 (POD 4), then plateaued.
Most participants (12/17) were at high fall risk (TUG ≥14) on POD 5. Pre and
postoperative mobility were not correlated with walking behaviors.
CONCLUSION: Nursing interventions are needed to manage psychophysiologic
symptoms, increase postoperative walking, and improve mobility of Thai CRC surgery
patients. Development and testing of an early mobilization intervention may improve
postoperative recovery and decrease length of stay.
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Appendix S
Stage of Cancer
Stage of Cancer

Completed Data

Postsurgical

Final Sample

Collection

complications

(n = 17)

(n = 21)

(n = 4)

Primary Tumor (T), n (%)


T1

2 (9.5)

0 (0)

2 (11.8)



T2

4 (19.0)

2 (50)

2 (11.8)



T3

11 (52.4)

1 (25)

11 (64.7)



T4

4 (19.0)

1 (25)

2 (11.8)

Regional Lymph Nodes (N), n (%)


N0

13 (61.9)

3 (75)

10 (58.8)



N1

4 (19.0)

1 (25)

3 (17.6)



N2

4 (19.0)

0 (0)

4 (23.5)

Distant Metastasis (M), n (%)


M0

20 (95.2)

4 (100)

16 (94.1)



M1

1 (4.8)

0 (0)

1 (5.9)
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Appendix T
Average Walking Episodes/day during Postoperative Hospital Stay
POD

Hospitalized

Mean± SD

Min-Max

Participants
0

17

0±0

0

1

17

0.29±0.85

0–3

2

17

2.12±3.66

0 – 15

3

17

5.35±4.91

0 – 15

4

17

9.29±7.25

0 – 26

5

14

9.71±7.43

0 – 23

6

8

7.13±4.79

0 – 16

7

7

10.00±7.19

2.00 – 20

8

5

9.60±8.14

2.00 -21

9

4

8.25±4.99

3.00 – 15

10

2

8.50±4.95

5.00 -12

11

1

-

5

12

1

-

2

13

1

-

2

14

1

-

3

Note. POD = postoperative day; Average Walking Episodes/Day = average walking
episodes/day from POD 0 thru midnight before discharge
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Appendix U
A Line Graph of Mean steps walked/day during postoperative hospital stay

Note: Mean steps walked/day were counted from POD 0 through midnight the day before
discharge.
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Appendix V
Postoperative Outcomes by Hospital Length of Stayed (LOS)
Postoperative Outcomes

Short LOS

Long LOS

(Mean ± SD)

(n = 9)

(n = 8)

Pain

3.59±1.33

4.48±1.70

Wellbeing

2.54±1.43

3.41±1.93

Drowsiness

1.60±1.14

1.99±1.61

Fatigue

1.42±1.13

2.45±2.22

Anxiety

0.76±1.01

1.41±1.76

Nausea

0.15±0.18

0.28±0.32

Shortness of Breath

0.36±0.82

0.74±1.08

Vomiting

0.11±0.20

0.22±0.32

Appetite

0.04±0.77

0.23±0.26

Depression

0.00±0.00

0.20±0.57

Steps walked/day

550.82±349.25

956.13±773.09

Walking episodes

4.62±2.32

6.03±3.30

Steps walked/walking episode

66.10±32.24

106.25±98.60

TUG on admission day

11.05±1.85

12.42±2.08

TUG on POD 5

15.60±6.18

17.59±2.74

TUG on discharge day

12.68±2.20

15.02±2.26

Note. POD = postoperative day; TUG = Timed Up and Go test
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Appendix W
Adherence to Short-course Pharmacotherapy in Adults with Irritable Bowel Syndrome

Adherence to Short-course Pharmacotherapy in Adults with Irritable Bowel Syndrome
Sherwin, L. B., Deroche, C. B., Krisanabud, P.,
Matteson-Kome, M., Bechtold, M., & Ruppar, T. (2019).
Western journal of nursing research
Irritable Bowel Syndrome (IBS), characterized by abdominal pain and bowel
dysfunction, treatment focuses on alleviating symptoms. Adherence is crucial for
pharmacologic management success. We examined 73 adult’s objective adherence to
rifaximin using the taxonomy for adherence. Demographic, quality of life (QOL),
psychological distress, perceived stress, adverse childhood experiences (ACE), pain, and
adherence data were collected. Impaired QOL, elevated psychological distress and
perceived stress, and a significant number of ACE were reported at baseline. Average
time to prescription initiation was 2.5 days. Once implemented, 92% missed midday
dose and persisted 5 days beyond the prescribed dose. High-adherers reported lower pain
levels post-rifaximin compared to low-adherers. Objective adherence was significantly
lower than self-reported. Objective adherence was not predicted by above variables.
Adherence to rifaximin is poor in those with IBS. Future research examining perceived
barriers/facilitators toward rifaximin adherence may provide insight into patient-centered,
modifiable targets for adherence interventions and improve patient-related outcomes.
Keywords: gastrointestinal, medication adherence, irritable bowel syndrome, quality of
life, diarrhea, antibiotics
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Irritable Bowel Syndrome (IBS) is a common gastrointestinal disorder, characterized
by abdominal pain, bowel dysfunction and bloating in the absence of structural
abnormality. About 20% of the United States and 13% of the global population is
affected (Card, Canavan, & West, 2014). Although IBS is not life threatening, the
burden of illness is considerable. Sufferers report substantially lower quality of life
scores (Sherwin, Leary, & Henderson, 2017), miss work more frequently, have increased
utilization of healthcare resources, and express dissatisfaction with the lack of treatment
success (Buono, Carson, & Flores, 2017). Currently, treatments are focused on symptom
management (Lucak, Chang, Halpert, & Harris, 2017). Individuals who suffer from a
subtype of IBS called diarrhea-predominant IBS (IBS-D) experience more than one
quarter of their daily bowel movements as mushy or watery stool consistency (Schmulson
& Drossman, 2017). Those persons living with IBS-D have experienced moderate
treatment success with a minimally absorbed broad-spectrum antibiotic, which targets the
gastrointestinal tract, called rifaximin.
Short-course treatment with rifaximin has been shown to relieve overall IBS
symptoms including bloating compared to those receiving placebo. Initial symptom
relief has been reported to last 2 weeks after treatment in 40% of participants (Pimentel et
al., 2011). Additionally, patients often require retreatment due to return or persistence of
symptoms (Cash et al., 2017). Past research has shown that patients with IBS often have
negative perceptions about medications especially in the presence of comorbid
psychiatric disorders (Cassell et al., 2015). These factors in addition to the complex
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administration regimen and limited information on patient adherence to rifaximin in IBSD population have the potential to influence treatment success.
Adherence, the process by which patients take their medications as prescribed, is
crucial to the success of any pharmacologic treatment (Vrijens et al., 2012). The
relationship between medication adherence and healthcare resource utilization and cost
has been analyzed in various chronic diseases. These analyses found that effective
management of chronic diseases can be aided by increased adherence to pharmacologic
treatments (Muszbek, Brixner, Benedict, Keskinaslan, & Khan, 2008). Despite this
knowledge, poor adherence persists to be a significant contributor to substandard health
outcomes and increased costs in chronic diseases treated with long-term pharmacotherapy
(McGuire & Iuga, 2014). IBS is a chronic disorder that utilizes short-course therapy for
symptom relief. Little is known about short-course pharmacotherapy adherence. While
the safety and effectiveness of rifaximin has been reported in large multicenter
pharmaceutical sponsored studies, adherence observed within community-based practices
has not been systematically evaluated (Pimentel et al., 2011). Moreover, patients with
IBS-D often suffer from comorbid psychological distress, which has been identified as a
contributing factor to poor adherence in long-term medication adherence. Although
medication adherence may be regarded as an indirect factor that influences clinical
outcomes much research has supported that adherence is crucial to management success.
Therefore, it is important for healthcare professionals such as nurses, who consist of the
largest segment of workers within the healthcare industry and interface with patients on a
personal level, to provide and coordinate adherence-care. Additionally, advanced practice
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nurses are often on the forefront prescribing short-course pharmacotherapy for the
treatment of IBS-D.
In an effort to describe adherence the World Health Organization (WHO) identify
five interacting dimensions that affect medication adherence. These dimensions include;
socio-economic factors (e.g. employment status), healthcare team and system-related
factors, condition-related factors (e.g. quality of life, psychologic distress, perceived
stress, symptoms), therapy-related factors (e.g. thrice daily dosing) and patient-related
factors (e.g. age, gender, catastrophizing coping, adverse childhood events) (Sabaté &
World Health Organization, 2003). The complex web of factors that influence a
patient’s ability to adhere to treatment recommendations is extensive. It is known that
these factors undermine long-term medication adherence however, the influence of these
factors on short-course medication adherence is unknown.
Complexity of the medication regimen is identified as a crucial factor that contributes
to poor adherence in long-term medications. In particular, when a patient’s medication
regimen requires more than a once daily dosing intake patients are found to be
nonadherent to both the correct number of doses taken per day and the correct timing of
those doses. Adherence declines as the number of daily doses increases (Coleman et al.,
2012).
The current accepted taxonomy for medication adherence defines the process by
which patients take their medication. This process includes three distinct domains 1)
initiation, 2) implementation, and 3) persistence (Vrijens et al., 2016). Initiation
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corresponds to when the patient takes their first dose; implementation, is defined as the
stage in which the patient’s actual dosing corresponds with the prescribed dosing from
the first dose to the last dose; and persistence, the final domain, is defined as the amount
of time from medication initiation to the last dose. Obtaining the optimal benefit of the
prescribed medication regimen requires adherence to all three domains. As a result, nonadherence can occur in any of the taxonomy domains and evaluating each domain is
crucial to achieving maximum health outcomes.
There is a variety of methods available to assess medication adherence. Self-report is
often used to quantify adherence however, research shows that patients tend to overestimate their adherence. Thus self-report tends to indicate higher levels of adherence
than non-self-report measures (Severs et al., 2016). Objective measures can include pill
counts, pharmacy refill records, blood tests to assess medication levels, direct
observation, and technical monitoring devices. Pill counts may not accurately account for
under or over adherence or patient discard. Plasma medication levels can vary among
patients taking similar medications and direct observation is intrusive and costly.
Electronic monitoring devices, such as the Medication Event Monitoring System®
(Aardex Group, Vise, Belgium) cap, are regarded as the most accurate and easy to use for
patients (Aldeer, Javanmard, & Martin, 2018).
Purpose
The purpose of this paper is to describe the level of adherence to short-course
rifaximin pharmacotherapy for the treatment of IBS-D through the application of the
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medication adherence taxonomy. Additionally, we examined for differences between
objective and self-reported adherence to identify potential discrepancies contrary to what
has been described in long-term pharmacotherapy adherence literature. Finally, quality
of life, psychological distress, catastrophizing coping, perceived stress, adverse childhood
experiences, number of symptoms, and pain were examined as potential correlates, and
predictors of short-course rifaximin adherence.
Method
Design
This study was a quantitative, longitudinal design that examined the relationships
between demographic variables, psychosocial factors, number of symptoms, pain, and
rifaximin adherence in diarrhea-predominant IBS.
Recruitment
After university Institutional Review Board (IRB) approval, participants were
recruited from an outpatient gastroenterology specialty clinic in a Midwestern town.
Recruitment advertisements that included contact information to learn more about the
study were placed in the outpatient clinic waiting areas and exam rooms. Additionally,
healthcare providers were educated on study details at a monthly staff meeting. Providers
referred potential participants to the principal investigator and/or research assistant for
screening. Potential participants were screened after their office visit for eligibility to
participate. Those who were greater than 18 years of age, English speaking, diagnosed
with diarrhea-predominant IBS consistent with Rome IV criteria, had no new organic
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gastrointestinal disorder such as but not limited to Inflammatory Bowel Disease,
microscopic colitis, malignancy (new was defined as 6 months or less), were prescribed
rifaximin by their healthcare provider and had not yet initiated the prescription at the time
of consent, and willing to provided written informed consent were eligible for inclusion.
Participants were excluded if they did not fill the rifaximin prescription, refused to
complete questionnaires, or reported an allergy to rifaximin. As a token of appreciation,
a gift card for $20 was offered to consented participants that completed the study.
Procedures
Once inclusion criteria were confirmed, participants received a written description
of the study. Written informed consent was obtained. An email with the link to the
electronic questionnaire was sent to consented participants. An electronic monitoring
cap, to measure objective medication adherence, was applied to the medication bottle at
the time the prescription was filled by the pharmacist. The medication was then shipped
overnight to the participant. Alternatively, if prior authorization for payment was
received from the insurance company, the prescription was filled at the in-clinic
pharmacy and handed to the participant prior to their leaving the clinic. Notation was
made identifying which method participants received their medication.
Participants were asked to complete questionnaires prior to starting their rifaximin
prescription. After completion of the prescription, the participant was asked to complete
a second set of questionnaires and return the electronic monitoring cap in a provided
postage-paid envelope.
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Participants
Prior to the study start, sample size and power calculation to predict adherence
was calculated assuming the effect size to be f2 of 0.35 (large) with 11 predictors, 80%
power, and alpha = 0.05 (Axelsson, Brink, Lundgren, & Lötvall, 2011; Sherwin et al.,
2017). We estimated, given the aforementioned assumptions, that a sample size of 59
participants would be needed to detect a meaningful association in clinical outcome. An
additional twenty percent were recruited to account for attrition.
Data collection
Data collection occurred between May 2017 and September 2018. Participants
were given the option to complete questionnaires either on paper or electronically
(REDCap V. 8.4.3, © 2018 Vanderbilt University). The surveys were identical on both
forms of media. Data were managed using REDCap (Research Electronic Data Capture;
Harris et al., 2009). An electronic monitoring cap was used for objective medication
adherence measurement. Postage-paid envelopes were provided for the return of the
paper questionnaire and the electronic monitoring cap.
Measures
Demographic information. Participants provided demographic data such as age,
marital status, race/ethnicity, and time since diagnosis.
Irritable bowel syndrome-quality of life measure (IBS-QOL). The IBS-QOL
is a 34-item condition-specific measure of quality of life, used to quantify symptoms of
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bothersomeness, functional status, social disability and overall perceived quality of life
using a Likert scale ranging from 1-5. Response options were “not at all”, “slightly”,
“moderately”, “quite a bit”, and “extremely”. Scores were summed and transformed; as a
result, a higher score implied a better quality of life (Drossman et al., 2000). The IBSQOL was found to be highly reliable (α = 0.97).
The Brief Symptom Index (BSI-18). The BSI-18 is an 18-item measure of
psychological distress used to quantify levels of depression, anxiety and somatization
over the previous 7 days. Items were rated on a 5-point scale. Response options were
“not at all”, “a little bit”, “moderately”, “quite a bit”, and “extremely”. This measure had
excellent reliability (α = 0.95) (Derogatis & Melisaratos, 1983).
Catastrophizing coping. The catastrophizing subscale of the Coping Strategies
Questionnaire is a 6-item measure of catastrophizing coping use in response to pain that
assesses the participant’s feelings of hopelessness and worsening pain expectation. The
response options were on a seven-point scale with three descriptors “always think that”,
“sometimes think that”, and “never think that”. This measure had excellent reliability
(0.89) (Rosenstiel & Keefe, 1983).
Perceived Stress Scale. The Perceived Stress Scale is a ten-item measure to
assess the level of stress over the previous 30 days. The response items included “never”,
“almost never”, “sometimes”, “fairly often”, and “very often”. This measure
demonstrated excellent reliability (0.86) (Lee, 2012).
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Adverse Childhood Experiences (ACE). The ACE questionnaire is a ten-item
measure that assesses childhood trauma exposure to abuse, neglect, and household
dysfunction. The root of the survey asked “While you were growing up, during your first
18 years of life: followed by the ten questions and “yes” or “no” responses. This measure
demonstrated good reliability (0.78) (Hardt & Rutter, 2004).
Symptom list. The symptom list is a list of twenty-five gastrointestinal and
extra-intestinal symptoms. Participants were asked to indicate the highest severity of the
listed symptom over the previous 7 days. The response options were on a 5-point Likert
scale with descriptors of “not present”, “mild”, “moderate”, “severe”, and “very severe”
(Buchanan et al., 2014).
Visual analog pain scale. Participants were asked to rate their pain
from the last 7 days on a scale from 0 (no pain) to 100 (worst pain possible).
Objective Medication Adherence. The Medication Event Monitoring System
(MEMS) (Aardex Group, Vise, Belgium) cap was used to quantify the three domains
(initiation, implementation, and persistence) of rifaximin adherence. The medication
adherence taxonomy as described by Vrijens and colleagues (2012) and Medication
Adherence Reporting Guidelines (De Geest et al., 2019) was used to assess objective
adherence. The initiation adherence parameter was defined as the number of days from
when the cap was placed on the rifaximin medication bottle to the first container opening
by the participant. The implementation adherence parameter was defined as taking the
medication during the course of treatment, calculated as a percentage of days with the
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correct number of doses. The daily dose was calculated as the number of days the
participant opened the container at least three times a day for 14 days. The persistence
adherence parameter was defined as the number of days from the first dose to the last
dose (De Geest et al., 2019). The participants’ healthcare provider established the
treatment plan and provided the rifaximin prescription.
To identify potential modifiable factors unique to varying adherence levels
adherence was dichotomized into high- and low-adherers. High adherers were those who
achieved 80% or better adherence. The 80% cutoff was chosen because a dose-finding
study that evaluated different doses of rifaximin found that higher dose is associated with
better therapeutic efficacy in terms of reducing small intestine bacterial overgrowth
(Lauritano et al., 2005). Additionally the half-life of rifaximin is 1.5 hours therefore, we
concluded for the maximum benefit participants needed to achieve 80% of their daily
doses to obtain the greatest benefit. Low-adherers consisted of less than 80% adherence.
Self-reported Medication Adherence. The Basel Assessment of Adherence
with Immunosuppression Medication Scale (BAASIS) was adapted for digestive disorder
medication administration. Participants were asked to report the instructions for intake as
written on the prescription bottle, typical time at which they took their rifaximin,
identification and frequency of missed dose(s), reason for discontinuation of rifaximin
and percentage of time the rifaximin was taken. Participants were asked to rate how well
they did with taking their rifaximin in the past two weeks. Specific to the percentage of
time rifaximin was taken, participants were asked to move a bar to represent the
percentage of time they felt they took their rifaximin medication as prescribed over the
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course of the 14-day prescription. Additional wording was provided to remind the
participant to consider both daily medication intake and the timing of the medication. The
response option for percentage of time rifaximin was measured on a 0 – 100 point scale
with anchors of “Never took the medication as prescribed” and “Always took the
medication as prescribed”. Permission to adapt and use the BAASIS in this study was
granted by Dr. Sabina De Geest from the University of Basel in Basel, Switzerland.
Data analysis
Analyses included computation of descriptive, correlation, and regression
statistics. Participants that had complete data for all variables were included in the
analysis. For correlation and t-tests, all outcome variables were checked for normality
using skewness, kurtosis, Kolmogorov-smirnov tests for normality, and examination of
Q-Q plots. No violations of assumption were found. Linear regression assumptions of
linearity, multicollinearity, and homoscedasticity were checked, and no assumptions were
violated. Descriptive statistics for demographics and baseline responses for quality of
life, psychological distress, catastrophizing coping, perceived stress, adverse childhood
experiences, and IBS symptoms of the participants were calculated. Comparisons were
investigated between high- and low-adherers, pre- and post-rifaximin on quality of life,
psychological distress, catastrophizing coping, perceived stress, adverse childhood
experiences and IBS symptoms utilizing a one sample t-test for totals and
subscales. Correlations between adherence, including both objective and self-report
measurement with possible predictors of adherence (e.g. QOL, psychological distress,
catastrophizing coping, perceived stress, adverse childhood experiences, number of
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symptoms, and pain) were analyzed using a Pearson correlation coefficient.
Additionally, a multiple regression model was fit to estimate the average effect of
possible predictors on adherence. All analyses conducted with SAS ® software, version
9.4 (Copyright 2012 SAS Institute Inc.), and level of significance was 0.05.
Results
Participant characteristics
Ninety-five participants were recruited. Six participants’ insurance companies
denied payment for the rifaximin medication, and as a result, these participants decided
not to participate in the study. One participant reported a suspected allergy to rifaximin
after initiating therapy and withdrew from the study. Five participants did not return the
electronic monitoring cap. Three participants’ cap data showed minimal cap openings (≤
3 openings) and as a result, their cap data were excluded from adherence data analysis.
Seven participants did not complete all the questionnaires. Data are reported for the final
sample of 73 participants.
The mean age was 46 years (SD = 16.76; age range 18-86). Participants were
predominately Caucasian (88%) females (84%) who were either married or living with a
partner (55%). The length of time since receiving their IBS diagnosis was split into 3
categories; less than 12 months (50%), 12 months to 5 years (27%), and greater than 5
years (23%). Seventy percent of participants were low-adherers (n = 53).
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Quality of Life
At baseline, all participants reported severely impaired total QOL scores. Highadherers reported the greatest impairment of food avoidance and low-adherers greatest
impairment was on the sexual subscale. Post-rifaximin treatment total quality of life
scores for the whole sample significantly increased by 15.11 points, indicating quality of
life improvement. The sexual subscale showed only a modest increase post-rifaximin
treatment. High- and low-adherers did not differ significantly on their pre- and postrifaximin reported total quality of life or subscale scores (Table 1).
Psychological distress
Pre- and post-rifaximin within group and overall sample psychological distress
scores differed significantly (Table 2). Forty-two percent of participants reported taking
pharmacologic treatment for anxiety and 30% reported taking pharmacologic treatment
for depression. Sixty-nine percent reported pharmacologic treatment for both anxiety and
depression.
Catastrophizing Coping
Overall, participants reported a moderate level of catastrophizing coping (M =
14.67, SD = 9.76). When participants were grouped into high- (n = 23) and lowcatastrophizers (n = 53) there was no difference in their self-reported or actual adherence
levels. Catastrophizing scores were not significantly different between high- (M = 14.65)
and low-adherers (M = 14.67; p = 0.99) pre- or post-rifaximin treatment (high-adherers,
M = 12.48, low-adherers, M = 11.24; p = 0.66).
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Perceived stress scale
Overall, participants reported a moderate level of perceived stress (M = 19.78, SD
= 8.36). There was no difference between high-and low-adherers’ baseline perceived
stress. However, those who were categorized as high-catastrophizers reported a 7-point
higher baseline level of perceived stress (M = 23.47) compared to low-catastrophizers (M
= 16.50, p = 0.0002).
Adverse Childhood Experience
Participants reported an average of three adverse childhood experiences. Almost
half of the participants reported that their parents were separated or divorced (46%) and
over a third reported a household member suffered from mental illness or suicide attempt
(38%). Additionally, more than a third acknowledged living with someone with an
alcohol or street drug addiction (35%), and 33% reported sexual abuse by an adult or
someone at least 5 years older than him or her. A quarter of the participants reported
being physically abused and 30% reported a fear of physical abuse. The number of
adverse childhood experiences was not significantly associated with adherence, although
the odds of a participant whose parents were separated/divorced being a low-adherer was
4.5 times higher than the odds of a person without separated/divorced parents being a
low-adherer (95% CI, 1.46-13.89; p = 0009). High- and low-catastrophizers did not
differ on the number of adverse childhood experiences reported.
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Symptoms
Of the twenty-five symptoms listed, abdominal pain, abdominal distention,
bloating, diarrhea, gas/flatulence, fatigue/tiredness, stomach pain, and urgency were most
frequently identified pre-rifaximin treatment. Symptoms endorsed as severe prerifaximin included; diarrhea, fatigue/tiredness, and urgency. High-and low-adherers did
not differ in the number, type, or severity of symptoms endorsed pre-rifaximin.
Gastrointestinal symptoms endorsed pre-rifaximin treatment decreased in severity postrifaximin for both high- and low-adherers and high-adherers reported fewer number
symptoms post-rifaximin therapy.
When participants were asked if their symptoms of diarrhea, abdominal pain, and
passage of flatus changed since taking rifaximin, 44% of low-adherers reported
worsening or no change in their symptoms whereas 74% of high-adherers reported their
symptoms were better.
Pain
The mean pre-rifaximin abdominal pain level did not differ significantly between
high- and low-adherers (55.52 vs. 53.23; p = 0.71 respectively). Pain scores significantly
decreased for each group pre- to post-rifaximin. High-adherers noted the greatest
reduction in pain scores post-rifaximin treatment. An average 25-point reduction in pain
was reported by high-adherers (p = 0.002) as compared to only an average 9 point
reduction in the low-adherers group (p = 0.03) post-rifaximin treatment (mean diff =
15.7372, p = 0.01, 95% CI of difference = (3.3009, 28.1734).
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Objective Medication Adherence
Seventy-three participants returned the electronic monitoring cap after completion
of their rifaximin treatment. Each domain of the medication adherence taxonomy was
examined.
Initiation domain. For the initiation domain, participants took an average of 2.6
days to initiate their rifaximin prescription. The number of days to initiate the rifaximin
prescription ranged from zero days, meaning the prescription was started the same day as
the MEMS cap placement on the medication bottle, to eighteen days after the MEMS cap
was placed on the medication bottle that contained the rifaximin prescription.
Implementation domain. The MEMS cap data indicated a relatively low mean
adherence level of 70%, meaning participants took their rifaximin daily dose as directed
70% of the time. Participants diagnosed with IBS-D for greater than 5 years had the
highest objective adherence (73.41%, range = 30 – 96, n = 29). Similarly, those
diagnosed 12 months to 5 years adherence rate was 72.94% (range = 45 – 100, n = 17)
whereas, those diagnosed less than 12 months had the lowest MEMS adherence (66.68%,
range = 30 – 93, n = 22).
Ninety-five percent of all participants missed at least one dose. The most
frequently missed dose was the midday dose. Ninety-two percent of the participants who
missed at least one dose missed the midday dose at least once. On average participants
missed the midday dose 4.5 times during the 14-day prescription. The midday dose was
missed twice as frequently as the morning and evening doses.
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Persistence domain. Participants took the rifaximin significantly longer than the
prescribed 14 days. On average, it took participants 19 days to complete the 14-day
prescription (range 11 - 33 days). Only three participants of the seventy-three who
returned their MEMS caps took the rifaximin as directed and were 100% adherent to the
thrice daily, 14-day prescription (Figure 1). One participant took the rifaximin over 11
days. The MEMS cap record noted that this participant took the rifaximin four times
daily for nine of the eleven days.
Self-reported Medication Adherence
Self-reported rifaximin adherence was significantly higher (M = 86%) than the
objective measurement with the electronic monitoring cap (M = 70%, p < 0.0001). Only
fifty-seven percent of participants self-reported missing at least one dose. There was no
significant difference between self-report adherence and time since diagnosis groups.
Variables Correlated with Adherence
A Pearson’s correlation coefficient was computed to assess the relationship
between the variables and MEMS cap adherence. Self-reported adherence level (r = 0.37,
n = 65, p = 0.003) and age (r = 0.26, n = 68, p = 0.03) were the only two variables that
correlated with MEMS cap objective adherence. Baseline quality of life, psychological
distress, gender, race, marital status, adverse childhood experiences, perceived stress, and
total number of symptoms variables were not significantly correlated with MEMS cap or
self-reported adherence.
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Predictors of Adherence
Multiple regression analysis was used to test if baseline age, gender, employment
status, quality of life, psychological distress, catastrophizing coping, perceived stress,
ACE, number of symptoms, pain, anxiolytic or antidepressant intake, or significantly
predicted actual adherence as measured by the MEMS cap. The results of the regression
analysis indicated that age explained 6.95% of the variance (R2 = .0695, F(1,66) = 4.93, p
= 0.03). For every one-year increase in age, the expected increase in actual adherence is
0.35%. This translates to a 3.5% increase in adherence for every ten-year increase in age.
However, none of the other pre-rifaximin measured psychosocial or symptom variables
(quality of life, total psychological distress, catastrophizing coping, perceived stress level,
total number of adverse childhood experiences, number of symptoms) were significant
predictors of adherence (R2 = .1461, F(11,51) = 0.79, p = 0.65). When examining
adverse childhood experiences as predictors of adherence, it was found that those
participants who experienced divorce during their childhood had an expected adherence
of 14% less than those who had not experienced divorce (B = -14.14, p = 0.006).
Discussion
The primary challenges experienced by both individuals with IBS and the
providers that care for them are the limited availability of specific tests and simple
therapeutic options. One pharmacologic option that has gained popularity for the
treatment of IBS-D is short but complex requiring thrice-daily dosing, a known factor
contributing to non-adherence in long-term pharmacologic treatment regimens. The main
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result of this study was that objectively measured medication adherence by using the
MEMS electronic monitoring cap was poor specifically to the implementation and
persistence domains of adherence. Although the rifaximin is short-course, poor
adherence of the thrice-daily complex dosing regimen appears to be no different from
what has been reported in the literature for complex dosing regimens in long-term
medication adherence. Additionally, participants reported an overestimate of their actual
adherence. Self-reported adherence exceeded electronic monitoring cap measured
adherence by more than 16%. Although the use of self-report to assess medication
adherence is simple and inexpensive our findings suggest that self-report may not be a
reliable measures. Using self-report to assess adherence to short-course pharmacotherapy
in IBS-D may erroneously lead healthcare providers to believe their patient’s adherence
is better than it actually is. Poor adherence, in addition to the overestimation of
adherence that we identified, is consistent with current literature for both long-term
pharmacologic treatment in structural gastrointestinal condition such as Inflammatory
Bowel Disease (de Castro et al., 2017) and short-course pharmacologic treatment such as
antibiotic regimens for acute infections (Eells et al., 2016; Llor et al., 2013). To our
knowledge, our study is the first study to investigate adherence to a short-course
pharmacotherapy used in the treatment of a chronic common gastrointestinal disorder,
diarrhea-predominant IBS.
The number of studies examining medication adherence in gastrointestinal
disorders have increased over the years. Many of these studies focus on long-term
pharmacologic therapies in structural diseases. In these studies, several factors are
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described as associated with adherence. These factors are categorized as relating to social
and economic factors, healthcare system factors, condition-related, therapy-related, and
patient-related factors (Sabaté & World Health Organization, 2003). We hypothesized
that these factors would have a similar influence on short-course pharmacotherapy in
IBS-D. Our study examined several of these dimensions and contrary to our hypothesis
we found that social and economic factors (eg. employment status), condition-related
factors (eg. QOL, psychological distress, perceived stress, number of symptoms, and pain
level), therapy-related factors (eg. MEMS daily dose adherence rate as a proxy for
complexity of the medication regimen), and patient-related factors (eg. age, gender,
catastrophizing coping, and adverse childhood experiences) did not correlate with actual
or self-reported adherence. The lack of correlation of psychosocial variables to
adherence may be surprising given that other studies have shown psychosocial variables
to be associated with adherence, typically self-reported adherence, in chronic disease
conditions. In particular, depression has been associated with worse adherence levels
(Goldstein, Gathright, & Garcia, 2017). In our study, low-adherers’ psychological
distress level did not differ significantly from high-adherers. Interestingly, a significant
proportion of our participants were undergoing treatment for anxiety and/or depression
and as a result, the overall cohort reported a relatively low level of psychological distress
at baseline. Additionally, the level of psychological distress significantly decreased postrifaximin treatment. In a study that examined cardiovascular disease medication
adherence and depression, researchers found that patients were more likely to be nonadherent as their depression levels increased. Furthermore, as depressive symptoms
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improved, adherence improved (Goldstein et al., 2017). It is quite possible the lack of
association of the psychological distress level to adherence is related to the low level of
depression scores our participants reported.
In addition to psychological distress, adverse childhood experiences have also
been noted to be significant predictor of health behaviors. Our sample was found to have
three times as many adverse childhood experiences reported compared to the national
average (Sacks & Murphey, 2018). In our study, one adverse childhood experience in
particular differed between low- and high-adherers; this was the incidence of parental
divorce. Despite the increased incidence of parental divorce in low-adherers, adverse
childhood experiences did not correlate with adherence, which is inconsistent with
current literature. The influence of ACE on short-course pharmacotherapy is not
described in the literature however, the long-term impact of adverse childhood
experiences on emotional and psychological development are well documented.
Additionally, adverse childhood experiences have been associated with cardiovascular
disease treatment non-adherence (Korhonen et al., 2015), and decreased health screenings
behaviors such as mammograms and pap smears (Mouton, Hargreaves, Liu, Fadeyi, &
Blot, 2016). One possible explanation for the lack of influence of the adverse childhood
experiences on adherence in this sample is the concept of time orientation. Time
orientation refers to the extent an individual thinks about the future (Crockett, Weinman,
Hankins, & Marteau, 2009). Present orientation, the preference for behaviors with
immediate rewards, fits with the short-course rifaximin therapy. Benefits of rifaximin
therapy are typically seen in the first 3-5 days of treatment (Pimentel et al., 2011). On
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average, our participants reported a decrease in symptoms after 4 days of treatment.
Crockett and colleague’s (2009) concept of time orientation provides justification that the
immediate reward of relief of their symptoms over-shadowed the typical detrimental
effects of the adverse childhood experiences. Time orientation is one potential
explanation however, it is important to note that the influence of ACE does not translate
to short-course rifaximin pharmacotherapy adherence in IBS-D. It is important to
consider there may be unmeasured factors related to ACE and short-course adherence
that we have not identified. Additional research may provide information identifying the
significance of parental divorce in this area.
Another predictor of higher medication adherence in our sample included older
age. Older participants were more adherent with their rifaximin prescription. This may
be reflective of a higher level of experience with managing medications through
establishment of a self-administration routine. Establishment of this medication
administration routine may have influenced their level of adherence. As noted in a
comprehensive review on adherence interventions establishment of behavioral routines
are superior to cognitive interventions (Conn & Ruppar, 2017). Similar relationship
between age and adherence have been shown in patients with other chronic disease
(Cohen et al., 2012).
Pain is the dominant symptom of IBS. In large multicenter studies rifaximin has
been found to reduce the symptom of pain in those with IBS-D (Pimentel et al., 2011).
We expected to find similar findings. The symptom of pain was found to have significant
reduction in both adherence groups however; high-adherers were noted to have a
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substantially greater reduction of their pain severity. Our study further supports the
findings that better adherence translates to symptom management success.
Seventy percent of participants were categorized as low-adherers or non-adherent
to the correct daily dosing regimen as measured by the MEMS cap. Overall, participants
took an average of 19 days to complete the 14-day prescription. Although rifaximin has
been associated with a low risk of bacterial antibiotic resistance (Lembo et al., 2016),
questions remain regarding the efficacy of prolonged number of days and reduced daily
intake. Further research is needed to better understand and establish a rifaximin
treatment algorithm that is both a simple therapeutic option and efficacious.
A few methodological shortcomings of this study need to be considered. First, there
was an assumption made that when the medication bottle was opened the participant
indeed took the rifaximin. There is no guarantee that the participant took their
medication or that the correct dose of medication was taken even though the bottle was
opened. Additionally, the participants were aware of the presence and purpose of the
electronic monitoring cap. The Hawthorne effect resulting from using electronic
monitoring caps in the absence of other intervention components has been shown to last
about one month (Denhaerynck et al., 2008). Adherence to the rifaximin prescription
was monitored for two weeks or until the medication was completed. There is a risk that
the knowledge of the purpose of the electronic monitoring cap had the potential to
influence the patient to modify their adherence behavior. As a result, the data presented
here may be higher than actual adherence behavior. That said the actual adherence rate
might be lower than the 70% reported. Ultimately, the daily dosing adherence level is
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poor. Additionally, the fourteen-day timeframe for which the variables were measured is
relatively short. It is possible that changes in measured variables will not be reflected in
this short length of time. Another short-coming may be related to the sample size.
Although the power analysis identified 67 participants were needed to identify a
significant outcome, the number of predictor variables that we included in the final model
exceeded the “rule of thumb” 10:1 (number of participants:variable). However, more
recent literature supports two subjects per variable for accurate estimation of regression
coefficients (Austin & Steyerberg, 2015). Because of the relatively small sample, we
examined the likelihood ratio test for individual predictors, which added to the strength of
the results. Lastly, it is important to note that all participants were enrolled from the
same practice with limited diversity subsequently the findings may not be generalizable
to other populations.
Despite these limitations, this study had many strengths, including its longitudinal
prospective design, and collection of both subjective and objective data that allowed for a
determination of the relation between self-report and electronic (MEMS cap) monitoring
of rifaximin intake in a sample of community-based adults with IBS-D. Self-report is
often used to report adherence levels however, these measures are imprecise, as we have
demonstrated, and have the potential to conceal group differences (Lehmann et al., 2014).
In conclusion, we found that adherence to short-course rifaximin therapy for the
treatment of IBS-D is poor especially to the implementation and persistence taxonomy
domains. Additionally, individuals overestimate their adherence level and few predictors
of adherence were identified. Future research investigating the patient’s perceptions
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regarding barriers and facilitators toward short-course medication adherence may provide
the insight needed for the development of medication adherence interventions that
address patient-centered modifiable factors in short-course pharmacotherapy.
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Table 1. Quality of life scores pre- and post-rifaximin treatment by adherence group

IBS-QOL total

Pre-rifaximin
HighLowadherers
adherers
Mean SD Mean SD
44.02 20.42 53.45 26.06

Post-rifaximin
HighLowadherers
adherers
Mean SD Mean SD
54.76 27.84 62.65 21.07

21.54

7.79

24.71

9.55

26.39 10.77 29.18

8.19

17.09

6.37

20.36

8.43

21.13

7.69

22.90

7.24

11.48

4.22

12.70

4.67

12.74

4.38

13.45

4.18

9.87

2.34

10.17

2.82

10.70

2.96

10.75

2.70

6.00

3.26

7.63

3.72

7.26

3.82

8.57

3.43

11.13

4.14

13.24

4.57

13.09

5.85

14.70

4.06

6.65

3.07

7.02

2.97

7.00

2.84

7.80

2.57

9.87

3.00

10.84

3.41

10.17

3.61

11.84

2.57

Subscales


Dysphoria



Interference
with activity



Body image



Health worry



Food avoidance



Social reaction



Sexual



Relationships

Note: IBS-QOL = Irritable Bowel Syndrome-Quality of Life scale; SD = standard deviation. A
higher number implies a better quality of life. Scores did not differ significantly between groups
pre- or post-rifaximin treatment (p ≥ 0.05).
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Table 2. Psychological distress scores as measured by the Brief Symptom Inventory – 18 scale

Anxiety
Depression
Somatization
Global severity
index (total score)

Post-rifaximin

High-adherers
Mean
SD
6.70
5.90

Low-adherers
Mean
SD
5.36
5.84

High-adherers
Mean
SD
4.39
4.66

Low-adherers
Mean
SD
4.11
5.40

t=2.90, p ≤ 0.01

5.95
7.48
20.13

6.09
6.35
17.80

4.04
5.00
13.43

4.26
4.81
13.51

t=3.68, p ≤ 0.001
t=4.50, p ≤ 0.0001
t=4.17, p ≤ 0.0001

5.43
5.65
15.94

6.13
4.26
15.15

4.32
3.98
11.84

5.52
4.10
11.84

Note: SD = standard deviation. Pre- vs post-rifaximin within groups statistically differed except for low-adherers anxiety level only
(p = 0.24). Between groups pre- and post-rifaximin levels did not differ significantly.
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Pre-rifaximin

Significance pre-,
post-rifaximin
N = 73

Figure 1. Number of day taken to complete prescription. Ninety-two percent of
participants persisted beyond the prescribed 14-days to complete the rifaximin
prescription. The black bar indicates the number of participants with 100% adherence
(n = 3).
Note: One participant completed treatment in 11 days. This participant was not included
in the statistical analyses.
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Appendix X
The Association between Symptom Severity and Interference Activity among Irritable
Bowel Syndrome Patients: Poster

THE ASSOCIATION BETWEEN SYMPTOM SEVERITY AND INTERFERENCE
ACTIVITY AMONG IRRITABLE BOWEL SYMDROME PATIENTS: PILOT STUDY
Poungkamon Krisanabud Nursing PhD Student
(Asst. Professor LeeAnne B. Sherwin)
The University of Missouri-Columbia Sinclair School of Nursing
Background
Irritable Bowel Syndrome (IBS) is a common gastrointestinal disorder characterized by
abdominal pain and bowel dysfunction that can interfere with physical activity. The study
aim was to describe the severity of symptoms and examine the association of symptoms
with physical activity interference.
Methods
Adults with IBS (n = 38) were recruited into this cross-sectional, correlational study from
a Midwestern, University-affiliated gastroenterology clinic. Data collection tools
included; demographics data sheet, Irritable Bowel Syndrome–Quality of Life, and
Irritable Bowel Severity Scoring System. Data were analyzed using descriptive statistics
and Spearman’s rank correlation coefficient.
Results
The majority of the sample were female (84.2%), mean age of 45 years (SD ± 16.78, range
= 20-86). The top six symptoms reported included, fecal-urgency (mean = 2.29, SD ± 1.16),
diarrhea (mean = 2.26, SD ± 1.20), fatigue/tiredness (mean = 2.13, SD ± 1.14), bloating
(mean = 2.08, SD ± 1.26), intestinal gas (mean = 2.08, SD ± 1.22), and abdominal
pain/discomfort (mean = 2.05, SD ± 1.16). Activity interference was moderately impaired
(mean 42.03, SD ± 21.47). Activity interference was positively associated with
fatigue/tiredness (r = 0.64, p < 0.01), fecal-urgency (r = 0.51, p < 0.01), diarrhea (r = 0.45,
p < 0.01), and abdominal pain/discomfort (r = 0.34, p < 0.05). In contrast, bloating and
intestinal gas were not associated with activity interference.
Conclusions
IBS has a significant negative impact on physical activity. Symptom management
interventions are needed for IBS patients to help minimize symptom severity and
potentially enhance physical activity.
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