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Dissertation Title:  Psychometric Evaluation of the Pediatric Constipation Assessment 

Scale (P-CAS) in Children with Cancer or Hematologic Disorders 

Myra Woolery:   Doctor of Philosophy, 2013 

Dissertation Directed By:  Deborah B. McGuire, PhD, RN, FAAN 

Professor, School of Nursing 

 

Background 

Constipation is an under-recognized symptom in children receiving opioids and/or 

cancer treatments whose management requires accurate assessment yet few self-report 

measures exist.  The purpose of this three-phase instrument testing study, guided by the 

Model for Constipation Across the Lifespan, was to revise and evaluate the psychometric 

properties of the Pediatric Constipation Assessment Scale (P-CAS), a self-report measure 

in children aged 8 to 17 years with cancer or hematologic disorders. 

The aims were to: (Phase 1) estimate content validity using an expert panel of 

healthcare professionals (HCPs) and children; (Phase 2) administer the P-CAS to children 

followed by cognitive debriefing interviews to evaluate responses and assist in revising 

the scale; and (Phase 3) administer the P-CAS to two groups of children with 

cancer/hematologic disorders at low and high risk for constipation to evaluate reliability 

and validity. 

Methods 

In Phase 1, 12 HCPs and 12 children rated the relevancy of the P-CAS items and 

content validity indices were estimated at item- (I-CVI) and scale-level (S-CVI).  In 



 

Phase 2, 12 children completed the P-CAS followed by recorded cognitive interviews 

which were analyzed using content analysis.  In Phase 3, 25 children completed the  

P-CAS and analysis addressed reliability and validity.  In all phases, descriptive profiles 

were compiled for participants. 

Results 

I-CVI was .25 -1.0 for HCPs, .58-1.0 for children, and .50-1.0 combined.  S-CVI 

was acceptable and with six items deleted, increased to .83 (HCPs), .91 (children), and 

.87 (combined).  Cognitive interviews revealed potential sources of measurement error 

including variable time-frame recall and problems with item interpretation and summated 

rating selections.  Alpha coefficients were acceptable in Phases 2 (.84) and 3 (.80).  Nine 

items in Phase 2 and 8 in Phase 3 had item-total correlations of .30-.71.  

Conclusions 

Results demonstrated evidence of content validity and internal consistency 

reliability.  Variability in I-CVI across items demonstrated the importance of evaluating 

each item even though S-CVI was acceptable.  Pre-testing accompanied by cognitive 

interviews was beneficial in identifying difficulties not recognized during content 

validation.  Findings provide a foundation for further psychometric testing that will 

expand the ability to assess constipation in children with cancer/hematologic disorders. 
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CHAPTER I 

 

INTRODUCTION 

 

Statement of the Problem 

Constipation is a symptom frequently associated with pain management using 

opioids and with cancer treatments.  It can occur anytime along the disease trajectory.  

Children with hematologic disorders such as sickle cell anemia often receive opioids for 

pain management and therefore are at risk.  Children who receive complex cancer 

therapies such as chemotherapy, radiation, surgery, and biotherapy are also at risk of 

developing constipation (Aitken, 1992; Selwood, 2006, Woolery et al., 2006).  The 

cancer itself, treatment with agents such as vinca alkaloids, pain management with 

opioids, decreased fluid intake, altered nutritional intake, and decreased activity can all 

have a negative impact on the child’s motility and bowel elimination patterns (Aitken, 

1992; Woolery et al., 2006).  Children with advanced progressive illnesses are at risk of 

constipation for a myriad of reasons such as changes in diet and fluid consumption, 

medications with constipating effects and decreased mobility (Bruera et al., 1994; 

Goldman et al., 2006; Hongo et.al., 2003; Theunissen et al., 2007; Wolfe et al, 2002).  

When children are not proactively assessed for constipation, they may experience adverse 

sequelae such as increased nausea and obstipation (fecal impaction) which can have a 

negative effect on the child’s quality of life. 

Constipation has been described as a distressing symptom that is difficult to define 

and assess.  Definitions have included objective and/or subjective findings.  Currently 

there is no universally accepted definition for constipation.  Clinicians until recently have 

tended to focus on frequency and/or hard stools as indicators of constipation (DiLorenzo, 
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2000; Solzi & DiLorenzo, 1999), whereas individuals tend to describe constipation based 

on their perception of normal bowel function and subjective feelings (Herz et al., 1996; 

Hinton & Lennard-Jones, 1968; Moore-Gillon, 1984; Woolery et al., 2006).  Although 

the child’s description of his or her symptoms may be a better indicator of constipation, it 

is unclear what characteristics best describe the symptom of constipation in the pediatric 

hematology oncology setting.  Discrepancy between clinicians’ and children’s definitions 

of constipation can lead to under-or-overestimation of prevalence of constipation, with 

deleterious consequences for the patient. 

The exact incidence of constipation is unknown.  It is estimated that 30% of 

children receiving vincristine (Bisogno et al., 2005), 50 to 95% of children and adults 

receiving opioids (McShane & McLane, 1985; Woolery et al., 2008), and 24 to 95% of 

children and adults with advanced disease will experience constipation (Bruera, Suarez-

Almazor, & Velasco, 1994; Hongo et al., 2003; McMillan, 2004; Wolfe, Friebert, & 

Hilden, 2002).  Despite the known fact that constipation is prevalent in oncology patients, 

evidence demonstrates constipation is a neglected symptom and there is a lack of 

consensus regarding effective assessment and management (Altman, 1998; Philps & 

Gibson, 2008; Selwood, 2006; Thomas, 2007; Woolery et al., 2008).  As a result, many 

children suffer with unpleasant symptoms resulting from constipation and occasionally 

experience life threatening sequelae such as bowel obstruction or perforation (Massey, 

Haylock, & Curtis, 2004; Selwood, 2006). 

Assessment is a key first step in the prevention and management of constipation in 

children and adults with cancer and hematologic disorders.  Although clinicians are 

aware of the risk and occurrence of constipation in this population, they infrequently ask 
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children about their symptoms.  Historically, parents have given proxy reports of their 

child’s bowel elimination status (Eiser & Morse, 2001; Kleinman, Revicki, & Flood, 

2006).  The parent’s ability to provide a complete accounting of subjective symptoms is 

often limited to what the child chooses to report to the parent.  Since most of the 

symptoms of constipation are subjective, the child is the best informant depending on his 

or her age and developmental status.  Children aged eight years or older are usually better 

reporters of symptoms than younger children (Collins et al., 2002; Rebok et al., 2001; 

Scolnick, Atkinson, Hadi, Caulfield, & Young, 2003).  The reliability and validity of 

children’s self-reports increases when an age appropriate measure is used (Grecca, 1990; 

Riley, 2004). 

Although self-report is considered the gold standard for assessing subjective 

symptoms, constipation is under recognized and under diagnosed in children with cancer 

and hematologic disorders due to a lack of self-report assessment instruments with 

evidence of reliability and validity.  The development of assessment instruments for 

children has been hindered by a lack of awareness and understanding of the symptom of 

constipation from the child’s perspective and lack of a consistent, universal, measurable 

definition of constipation. 

There is one pilot study in children with cancer, which used a modification of the 

Constipation Assessment Scale (CAS) developed for adult cancer patients (Woolery et 

al., 2006).  The findings of this study revealed some of the challenges of using an 

instrument developed for adults with children, for example, wording and interpretation of 

the Likert-type rating scale.  An age-appropriate assessment instrument for self-reported 

symptoms of constipation from the child’s perspective was needed to fill the void that 
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existed in the clinical setting, and will be important for research purposes; hence, this 

study was developed to address this issue. 

Challenges in Assessment of Constipation 

There are many challenges when assessing constipation.  First, as noted above, 

there is no standard definition for constipation, with a variety of definitions appearing in 

the literature.  These varied definitions may reflect the complexity of this symptom and 

the context in which the symptom appears.  Second, the variability of signs and 

symptoms across and within patients, the subjective nature of many of the symptoms, and 

the private nature of the problem make it difficult to assess and quantify, especially in the 

pediatric population.  Third, the symptom of constipation has been assessed on symptom 

instruments by a group of associated symptoms or as one item on a multi-symptom scale 

(e.g., Agachan et al., 2006; Collins et al., 2002; Frank, Kleinman, Taylor & Miner, 1999; 

McMillan & Williams, 1989, Woolery et al., 2006).  Instruments with one item assessing 

constipation may be helpful as a clinical screen, but they do not capture the complex 

nature of constipation.  Finally, many instruments developed for adults are reported to be 

readable at a sixth or eighth grade level; however, this does not necessarily mean that 

children understand or cognitively appraise the symptom the same way adults would. 

Assessment Instruments for Constipation 

While the importance of measuring constipation is recognized, there are a limited 

number of instruments with evidence of reliability and validity.  Instruments reported in 

the literature for constipation have been developed for a variety of purposes such as risk 

assessment (Duffy & Zernike, 1997; Kyle, Prynn, Oliver, & Dunbar, 2005; Richmond & 

Wright, 2005; Zernike & Henderson, 1999), assessment of stool consistency (Bliss, 
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Larson, Burr, & Savik, 2001; Lewis & Heaton, 1997), assessment of patient signs and 

symptoms of constipation (Broussard, 1998; Dal Molin et al., 2012; Frank, Kleinman, 

Farup, Taylor, & Miner, 1999; Frank, Flynn, & Rothman, 2001; Isenring, Bauer, & 

Capra, 2005; McMillan & Williams, 1989; Slappendel, Simpson, Dubois & Keinger, 

2006; Woolery et al., 2006), and diagnosis of functional gastrointestinal disorders 

(Romecriteria.org).  The Rome III consensus criteria and accompanying Questionnaire on 

Pediatric Gastrointestinal Symptoms Rome III version (QPGS-Rome III) are the most 

widely used in pediatrics.  However, this instrument was developed to diagnose 

functional gastrointestinal disorders (FGID).  There is a parent version for children aged 

four and older as well as a self-report version for children ten and older.  The developers 

indicated the self-report version is preferred to the parent version.  The clinical 

application of the QPGS-RIII in assessing constipation in the context of pediatric 

oncology is hindered by the intended purpose of the questionnaire to diagnose FGID, the 

two-month timeframe over which symptoms need to be present and the length of the 

instrument because it incorporates assessment of upper and lower gastrointestinal (GI) 

symptoms. 

The Constipation Assessment Scale (CAS) and Patient Assessment of 

Constipation Symptoms (PAC-SYM) are instruments designed for assessing patient 

reported signs and symptoms of constipation in adults.  Evidence of reliability and 

validity for the CAS (Broussard, 1998; Dal Molinet al., 2012; Isrenring, Bauer, & Capra, 

2005; McMillan & Williams, 1989) and the PAC-SYM (Frank et al., 1999; 2001; 

Slappendel, Simpson, Dubois, & Keininger, 2006) have been demonstrated in adults. 

Findings from pilot testing of a modified version of the CAS in pediatrics (Woolery et al., 
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2006) made it clear that respondents had difficulty in interpreting the meaning of 

selective items for example, does size mean diameter or length of stool?  Respondents 

also had difficulty with the response options of no problem, some problem and severe 

problem.  Several children stated they may be experiencing the symptom but indicated 

they did not see it as a problem and as thus had difficulties rating the symptom.  Although 

assessment instruments are available for adults, little work has been done in developing 

assessment tools for children. 

Purpose and Aims 

The purpose of this study was to revise and evaluate the psychometric properties 

of the pediatric constipation assessment scale (P-CAS) in children between 8 and 17 

years of age with cancer and hematologic disorders.  This study builds on a previous 

research study conducted by the researcher to evaluate a modification of the CAS in 

pediatric oncology patients (Woolery et al., 2006).  The modified CAS for pediatrics 

served as the initial starting point for the creation of the P-CAS.  The development of the 

P-CAS was an iterative process that occurred during doctoral course work in 

measurement and questionnaire design.  The instrument incorporates age appropriate 

language and wording to make the response options and format more understandable and 

to minimize subject burden.  The intended purposes of the P-CAS are for assessing 

constipation in children, determining the need for interventions, and evaluating the 

effectiveness of interventions.  After the completion of this study, the short-term goal in 

subsequent studies is to continue to evaluate the psychometric properties of the P-CAS in 

pediatric populations with other diagnoses who are at risk for constipation.  The long-

term goal of this research program on constipation is to incorporate the P-CAS into 
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clinical practice and research that will evaluate the effectiveness of interventions for the 

symptoms of constipation in children. 

The study consisted of three phases.  The primary aims for Phase 1 were to: (1) 

assess content validity of the P-CAS using an expert panel of professionals and children 

representative of the target population and (2) revise the scale, if necessary, to improve 

evidence for  validity.  The primary aims for Phase 2 were to: (1) administer the P-CAS 

followed by cognitive debriefing interviews to evaluate their comprehension, information 

retrieval, and response formulation and (2) revise the scale, if necessary.  The use of child 

informants and cognitive interviewing to systematically gather data during the instrument 

development phases has been reported to improve reliability and validity of age 

appropriate instruments (Rebook & Riley, 2001; Schilling et al., 2007; Stewart, Lynn, & 

Mishel, 2005).  The primary aim for Phase 3 was to administer the P-CAS to two 

different groups of children with cancer or hematologic disorders, those at low risk (not 

receiving constipating medications) and those expected to be at high risk of experiencing 

constipation (i.e. receiving vinca alkaloids and/or opioids) to evaluate reliability and 

validity. 

Conceptual Model 

The conceptual model guiding this study is called the Model for Constipation 

across the Life Span.  This model is based on a concept analysis conducted by the 

researcher during doctoral coursework using the Walker and Avant (2005) approach.  

The model consists of three components: (1) antecedents that have an effect on the 

gastrointestinal (GI) system; (2) attributes which characterize the concept of constipation; 

and (3) consequences that are associated with constipation (see the figure 1.1).  
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Antecedents affecting the GI system and contributing to the development of 

constipation in cancer patients are grouped according to intrinsic characteristics (e.g. age, 

gender), extrinsic influences (e.g. diet, fluid, ambulation), physiologic conditions (e.g., 

metabolic disturbances, and tumor compression of the spinal cord at the level of bowel 

function), and pharmacologic agents with constipating effects (e.g., vinca alkaloids, 

opioids).  Attributes include changes in stool frequency and stool characteristics, 

difficulties in passing stool, and symptoms related to abnormal retention of stool.  

Consequences include GI systemic, perianal, and colonic effects (i.e. obstipation, fecal 

incontinence, bowel perforation) and impact on quality of life and resource utilization.  

The literature supporting the model is discussed in greater detail in the next chapter. 
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Significance 

Symptom Management Research 

McShane and McLane (1984) challenged nurses to develop studies to explore the 

symptom of constipation, yet interestingly, there are still few published studies in the 

oncology or hematology specialty.  Research regarding symptoms or symptom 

management in children with cancer or hematologic disorders is limited, does not include 

longitudinal studies, has limited use of conceptual models, and uses measures designed 

for adults (Docherty, 2003; Hockenberry, 2004).  There are 19 studies involving 23 

instruments focusing primarily on nausea and vomiting, fatigue, and nutrition.  These 

studies used measures primarily developed for adults that were adapted in some cases for 

children or did not involve the child in obtaining the assessment information (Linder, 

2005).  Only one study focused on constipation in children (Woolery et al., 2006).  It is 

clear that there is a need for research regarding children’s symptom experiences as well 

as more age appropriate assessment measures.  Research related to symptom management 

is one of the priorities cited in the strategic plans and research agendas of the Hospice and 

Palliative Care Nursing Association (2012), National Cancer Institute (NCI) (2005), 

National Institute of Nursing Research (NINR) (2007), and the Oncology Nursing 

Society (ONS) (2009). 

Importance to nursing 

Constipation is a symptom often associated with cancer and its treatment and with 

the administration of pain medications.  However, little is known about the characteristics 

of constipation in children with cancer or hematologic disorders or the best ways to 

determine when children are constipated.  The lack of valid and reliable assessment 
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instruments hinders the identification of patients, and the evaluation of interventions for 

constipation (Woolery et al., 2006).  Since there are currently no symptom-specific 

instruments for assessing the presence and severity of constipation in children, the P-CAS 

fills a needed gap.  This study expanded what was currently known about the assessment 

of constipation in children with cancer and hematologic disorders. 

Assumptions of the Study 

Based on the understanding of constipation as a symptom in children with cancer 

and hematologic disorders and the assessment of constipation, the following assumptions 

were made in this study: 

1. Constipation was composed of a constellation of signs and/or symptoms. 

2. There was no consistent or measurable universal definition for constipation. 

3. Self-report was the most reliable method for assessing subjective symptoms 

such as constipation. 

4. Children eight years of age and older were the best source of information 

related to their own constipation symptoms. 

5. Children of this age group were able to accurately, and consistently report 

their symptoms related to constipation. 

Strengths and Limitations of Research Study 

Strengths 

A major strength of this study was the use of children as informants regarding this 

subjective symptom as opposed to parental proxy reporting which is often used in 

research studies involving children.  This approach minimizes measurement error 

associated with proxy reporting.  The study was consistent with the focus of both the 
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National Cancer Institute (NCI) and National Institute of National Research (NINR) on 

patient-reported outcomes.  A second strength was recruitment of a heterogeneous sample 

of professional experts and children representative of the target population in Phase 1.  

The inclusion of children as experts was a novel approach.  A third strength was the use 

of cognitive interviewing after administration of the P-CAS in Phase 2 to systematically 

gather data from children in order to make further revisions to the instrument prior to 

field testing.  This approach has been reported to minimize sources of response error and 

improve the quality of data collection (Willis, 2005).  A fourth strength was the use of a 

conceptual model to guide the study and the instrument development, a characteristic that 

is consistently lacking in many symptom related research studies in pediatrics.  Last, the 

study built on the findings of a pilot study conducted by the researcher evaluating the 

psychometric properties of the Constipation Assessment Scale (CAS) in children with 

cancer (Woolery et al., 2006) and on what is currently known about constipation in the 

pediatric hematology and oncology population. 

Limitations 

There were several limitations to this study that threaten the external validity of 

the research.  The subjects for this study were recruited from one geographical region. 

Recruitment was difficult due to the sensitive nature of discussing bowel habits. Some 

children and or their family were unwilling to participate in the research study.  There 

may have been differences between those who refused to participate and those who 

participated in the study.  Children may have limited the scope of their responses. In 

Phase 1 of the study, bias may have resulted because the professional experts and/or child 

informants may not have identified all of the missing symptoms to be added or 
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erroneously identified items on the instrument to be deleted.  In Phase 2 and Phase 3, 

biases may have occurred because subjects failed to recall or report symptoms. 

This chapter has demonstrated the importance of constipation as a symptom in 

children diagnosed with cancer and hematologic disorders.  Without assessment 

instruments, clinicians have difficulty assessing and children have difficulty reporting 

symptoms of constipation.  Instruments designed for adults have the potential to be useful 

for children with adaptation.  This study addressed this important gap.  In the next 

chapter, the literature supporting the study is reviewed, the conceptual model guiding the 

study is discussed in detail, and the challenges in the assessment of constipation are 

reviewed. 



14 

 
 

CHAPTER II  

 

LITERATURE REVIEW 

Introduction 

Children and adolescents with cancer or hematologic disorders experience a 

myriad of symptoms related to their disease process because of medical treatments and 

supportive care interventions they receive.  The ability to accurately assess and 

consistently measure the patient’s symptoms assists health care providers to determine 

appropriate interventions and evaluate efficacy.  Constipation is one symptom 

experienced by patients with cancer or hematologic disorders.  However, there is a 

paucity of psychometrically sound assessment instruments for constipation, especially for 

children (Nekolaichuk et al., 1999).  The focus of this chapter is on the relevant literature 

regarding constipation and the identified gaps in knowledge.  The chapter is organized 

according to (1) review of cancer in children including studies of gastrointestinal (GI) 

side effects of cancer and its treatment, (2) prevalence of constipation, (3) review of the 

Model for Constipation across the Lifespan, (4) challenges assessing constipation, and (5) 

critique of existing assessment instruments and recommendations. 

Cancer and Hematologic Disorders in Children 

Incidence 

In the United States, approximately 12,060 children under 15 years of age are 

diagnosed with cancer annually and approximately 1,340 cancer related deaths are 

projected annually (Siegel & Jemal, 2012).  While the trends in the incidence rates have 

remained relatively constant since 1975 for children 0-14 years, the mortality rates have 

declined by 66%.  Overall the survival rate is approximately 83% but varies significantly 
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based on diagnosis, patient age, and other characteristics identified to affect prognosis.  

For children younger than 14 years, the most common cancers include acute 

leukemias(34%) (e.g. acute lymphocytic leukemia or ALL, acute myelogenous leukemia 

or AML), brain tumors (27%), neuroblastoma (7%), Wilms tumor (5%), Hodgkin 

lymphoma (4%) and Non-Hodgkin lymphoma (4%).  In children younger than 14, 

leukemias and central nervous tumors including brain tumors account for more than 50% 

of the new cases of childhood cancer (Siegel & Jemal, 2012). 

In the United States, approximately 68,400 adolescents and young adults (AYA) 

between the ages of 15 and 39 are diagnosed with cancer with the rate increasing with 

age and approximately 9,207 cancer related deaths are projected annually (Bleyer, 2011; 

Go & Gundrum, 2011).  While significant improvements in the five year relative survival 

rate have steadily increased from an overall rate of 58% in 1975 to 83% today for 

children 0-14 years, the survival rates for AYA have not improved over the same time 

period (Bleyer, 2011; Siegel & Jemal, 2012).  Cancer remains the number one cause of 

death due to disease in children (<14 years) and female AYAs (< 24 years) and the 

second leading cause after heart disease in male AYAs (<24 years) years (Siegel & 

Jemal, 2012).  For adolescents and young adults less than 24 years the most common 

cancers are acute lymphoblastic leukemia, Hodgkin’s, germ cell tumors (e.g. testicular 

cancer), central nervous system tumors, non-Hodgkin’s lymphoma (NHL), thyroid 

cancers, melanoma, and sarcomas (Bleyer, 2011). 

The incidence of childhood and AYA cancers, regardless of type, is more 

common in males and in Caucasian non-Hispanics than African Americans with the 

disparity being most apparent in leukemia and the lowest for American Indians and 
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Alaskan natives.  While Hispanics and Asian/Pacific Islanders have incidence rates that 

are typically lower than Caucasian non-Hispanics and higher than African Americans, the 

incidence of leukemias are similar to Caucasians for Asian/Pacific Islanders. African 

Americans have the worst overall survival rates across all age groups among AYAs, 

followed by American Indians and Alaskan natives (Siegel & Jemal, 2012). 

Children with hematologic disorders such as those diagnosed with sickle cell 

anemia or aplastic anemia are risk for constipation secondary to medications with 

constipating effects (e.g. pain medications).  One of the most prevalent hematologic 

disorders in children is sickle cell anemia.  Approximately 70,000 individuals have sickle 

cell anemia, an inherited blood disorder.  Although it can occur in other ethnic groups, 

individuals of African descent are most likely to be effected. 

Gastrointestinal Side Effects  

Children with cancer experience gastrointestinal (GI) side effects such as 

constipation as a result of their disease process and/or treatment while children with 

hematologic disorders as a result primarily secondary to receiving medications with 

constipating effects. For children receiving cancer treatment, chemotherapeutic agents 

such as vinca alkaloids and pain medications are the most common constipating agents 

administered (Aitken, 1992; Bisanz, 1997; Cimprich, 1985; Winney, 1998; Woolery et al, 

2006). For children with advanced disease receiving palliative care, opioids are the most 

common administered constipating medication (Bruera, Suarez-Almazor, & Velasco, 

1994; Goldman, Hewitt, Collins, Childs, & Hain, 2006; Hongo et.al., 2003; McMillan, 

2004; Wolfe, Friebert, & Hilden, 2002).  Contributing issues further influencing the 

incidence of constipation are changes in diet, immobility, and lack of privacy.  
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Constipation increases the discomfort of oncology patients and can lead to treatment 

delays.  If the symptom of constipation is not assessed proactively and it persists, 

negative consequences impacting the child’s quality of life can occur.  Gastrointestinal 

side effects such as anorexia, nausea, vomiting, and abdominal pain may be exacerbated 

(Aitken, 1992).  Additionally, if symptoms are ignored and/or not assessed, obstipation 

(fecal impaction) and even life threatening bowel obstruction may result (Massey, 

Haylock, & Curtis, 2004). 

Although children with cancer or hematologic disorders are at risk for developing 

the symptom of constipation, there is a paucity of research in this area (Aitken, 1992; 

Woolery et al., 2006; Woolery et al., 2008).  Thus the need to understand how children 

determine and report the symptom of constipation is imperative.  There are many 

challenges in assessing constipation in children with cancer or hematologic disorders 

such as: (1) What constitutes normal versus abnormal defecation pattern?; (2) How do 

children define constipation?; (3) What signs and symptoms do children associate with 

constipation?; and (4) What is the best way to assess the subjective symptom of a private 

nature when children may be embarrassed to discuss their bowel habits? 

Prevalence of Constipation 

General Population 

Constipation is the most common digestive complaint of adults and children.  

Symptoms of constipation are most commonly reported by children, women and the 

elderly (Locke et al., 2000; Mugie, Benninga & DiLorenzo, 2011).  It accounts for 2.5 

million physician visits annually in the United States (Sandler et al., 1990; Sonnenberg & 

Koch, 1989).  In children constipation accounts for 3% to 10% of visits to the 
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pediatrician and approximately 25% of referrals to a pediatric gastroenterologist 

(DiLorenzo, 2000; Loening-Bauke et al., 1993; van den Berg et al, 2006).  Ninety to 95% 

of the cases of constipation in children are functional (i.e. there is no organic cause (van 

den Berg, Benninga, & DiLorenzo, 2006). 

Based on several large epidemiological studies conducted in the general adult 

population in a variety of countries, the prevalence of constipation reported in these 

studies ranges from 2 to 28% (Bassotti et al., 2004; Everhart et al., 1989; Garrigues et al., 

2004; Harari et al., 1997; Higgins& Johanson, 2004; Locke, Pemberton, & Phillips, 2000; 

Pare et al., 2001; Sandler & Drossman 1987; Stewart, et al., 1999; Talley et al., 1996).  

Among adults who visited the physician for complaints of constipation, the prevalence 

rate was significantly higher (p<0.001) for women (1.6%) than for men (0.8%) 

(Sonnenberg & Koch, 1989).  It has been estimated that 50% of adults older than 65 years 

report being constipated and/or regularly using laxatives (Harari et al., 1997). 

Worldwide the prevalence of constipation among children is between 0.3% to 

29.6%, median 12% (Croffie, 2006; Mugie, Benninga, & DiLorenzo, 2011; van den 

Berg, Benninga, & Di Lorenzo, 2006) with a median of 8.9% (van den Berg et al, 2006).  

In the United States, the prevalence rate of constipation among school-age children 

(n=48) who completed 16 weekly surveys to assess the prevalence of gastrointestinal 

symptoms was 18% with a range of 7%-39% (Saps, Sztainberg, & Di Lorenzo, 2006).  

Based on parent reports, 34% of children between the ages of 4 and 11 years in the 

United Kingdom (Yong & Beattie, 1998) and 37% of children less than 12 years of age in 

Brazil were constipated (DiLorenzo, 2000).  These higher estimates reflect the inclusion 

of children with acute and chronic symptoms of constipation.  The wide variation in 
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prevalence rates may be due to differences in the criteria used to define constipation, 

sample size, age of children, study design, method of data collection, and underreporting 

due to self-management with over the counter medications and non pharmacologic 

interventions.  These estimates do not reflect adults and children with cancer or 

hematologic disorders who may experience constipation and are not evaluated by a 

gastroenterologist (van den Berg et al., 2006). 

Cancer Population 

The incidence of constipation in adult oncology patients ranges from 50% to 95% 

with the highest incidence observed in cancer patients receiving opioids (Cimprich, 1985; 

Goodman, 2005; McMillan, 2004; McShane & McLane, 1985; Smith, 2001; Thorpe, 

2001; Woolery et al., 2008).  Among adult inpatients receiving palliative care (n=93), 

Sykes (2006) reported the prevalence of constipation prior to diagnosis with cancer 

(16%) was consistent with prevalence reported in the general population (10%) and 6% 

of subjects experienced persistent constipation symptoms.  However, after diagnosis, 

54% reported being constipated.  In another study of adult hospice patients with advanced 

cancer (n=498), 64% of patients not receiving opioids compared to 87% receiving 

morphine required laxatives for management of constipation (Sykes, 1998). 

There are no studies in children with hematologic disorders and a few studies of 

the incidence of constipation in pediatric oncology patients.  In children with metastatic 

sarcoma receiving vincristine 1.5 mg/m
2
 every 21 days as part of the treatment regimen, 

constipation occurred in 30 out of 92 or 33% of the cycles analyzed for toxicity according 

to the National Cancer Institute’s (NCI) common toxicity criteria (CTC) version 2.0.  

Grade 1 constipation was evident in 15 cycles, Grade 2 in six cycles, Grade 3 in six 
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cycles, and Grade 4 in three cycles.  Constipation prompted a vincristine dose reduction 

in 17 cycles (18.5%) (Bisogno et al., 2005).  Among children receiving continuous 

morphine infusions, the incidence of constipation was 24% (Wolfe, Fribert & Hilden, 

2002).  Among children receiving palliative care, the incidence of constipation varied 

from 46.5% to 95% (Bruera et al., 1994; Goldman et al., 2006; Hongo et.al., 2003; 

Theunissenet al., 2007; Wolfe et al, 2002).  In a study of 164 children ranging in age 

from 4 months to 19 years (median age 8.7) with advanced cancer receiving palliative 

care, 17.5% had a minor problem and 20.6% had a major problem with constipation at 

study entry.  The change in prevalence of constipation from the time of study entry and 

one month prior to death was significant (p<.005) with 17.7% experiencing a minor 

problem and 40.9% a major problem (Goldman et al., 2006).  In this study, a health care 

worker in collaboration with the child and family completed study forms.  The incidence 

of constipation may be under-estimated, as it may not capture patients who are taking 

laxatives and are not experiencing signs and symptoms of constipation.  For example, 

approximately 87% of patients receiving opioids are taking laxatives to prevent or 

manage constipation (Sykes, 1998).  These findings demonstrate the risk of developing 

constipation and the need to proactively assess bowel status in the child with cancer.  

With a better understanding of how children perceive constipation, the clinician can 

obtain a more accurate assessment of bowel status and determine the need for 

interventions. 

Conceptual Model Guiding the Study 

In this section the literature supporting the conceptual model for the study is 

reviewed.  The Model for Constipation across the Lifespan was developed by the 
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researcher based on a concept analysis of constipation using the Walker and Avant 

(2005) approach conducted by the researcher as part of a doctoral level theory course.  

The model consists of three components; (1) antecedents that have an effect on the 

gastrointestinal (GI) system, (2) attributes or constipation characteristics, and (3) 

consequences of constipation.  The components of the model are discussed in greater 

detail and are summarized in Figure 1.1 (see Chapter I).  The model guided this study by 

summarizing the antecedents, attributes and consequences associated with constipation.  

The antecedents, attributes, and consequences served as basis of item generation for three 

of the measures (Constipation Risk Assessment, P-CAS, Parent/Guardian Demographic 

and Child Bowel Assessment Form) used in this study.  The measures are described in 

detail in the next chapter. 

Antecedents of Constipation  

Antecedents are events that occur prior to the concept (Walker & Avant, 2005).  

The etiology of constipation is not well understood.  Most causes contributing to 

constipation have been identified theoretically or by anecdotal accounts, and there is little 

empirical evidence to support many of the identified antecedents.  Grant observed in 

1909 that there is no one cause for constipation, and that remains true today.  

Constipation in the oncology population is often multi-factorial and rarely the outcome of 

one antecedent.  The antecedents affecting the gastrointestinal tract and producing the 

constellation of constipation sign and symptoms have been grouped by several authors 

according to primary, secondary, and iatrogenic causes (McMillan, 2004; Nowicki & 

Bishop, 1999; Pappagallo, 2001; Suberman, 1976; Talley et al., 2003; Wright & Thomas, 

1995).  This researcher has further categorized the antecedents of primary as extrinsic 
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influences, secondary as physiological conditions and iatrogenic as pharmacologic 

agents, and added a fourth category called intrinsic characteristics based on the outcome 

of the concept analysis.  Each is described in detail below. 

Intrinsic Characteristics. A number of intrinsic characteristics have been linked to 

constipation.  Intrinsic antecedents are primarily related to genetic and cultural aspects 

(McMillan, 2004).  Age may be a factor in children and the elderly adults (individuals 

over 65 years), who are more likely to report symptoms of constipation (Grant, 1909; 

Higgins & Johanson, 2004; Tariq, 2007).  Gender has been associated with constipation.  

Females report a higher incidence of constipation consistently across the lifespan 

(Chitkara et al., 2007; Croffie, 2006; Everhart et al., 1989; Richmond & Wright, 2004; 

Sandler & Drossman, 1987; Tariq, 2007) whereas the incidence among males appears to 

increase with age (Higgins & Wright, 2004).  A systematic review of children with 

chronic constipation found no differences in the prevalence between boys and girls (van 

den Berg et al., 2006).  Heredity also appears to play a role.  For example, children with a 

constipated parent have a greater risk of experiencing constipation (Grant, 1909; Solzi & 

DiLorenzo, 1999).  Children with celiac disease and Hirschsprung’s disease are also at 

risk.  Since the majority of individuals with celiac disease are undiagnosed, children 

experiencing GI symptoms such as constipation, bloating and abdominal pain should be 

screened (Green & Cellier, 2007).  In Hirschsprung’s disease, peristalsis is interrupted in 

a segment of the colon because of the absence of ganglion nerve cells to receive the 

signal from the brain.  Symptoms vary from partial blockage to bowel obstruction 

depending on the length of the intestine involved (Parisi, 2006).  Lower social economic 

status (SES) has been associated with an increased risk of constipation in adults (Bytzer, 



23 

 
 

Howell, Leemon et al, 2001; Higgins& Johanson, 2004; Sandler, Jordan & Shelton, 1990; 

Tariq, 2007).  This may be influenced by the choices of food which are often lower in 

fiber (Bytzer et al, 2001).  There is paucity of data in children to establish a relationship 

between SES and constipation incidence (van den Berg et al., 2006). 

Extrinsic Influences. A number of extrinsic influences have been linked to 

constipation including activity (Smith, 2001; Selwood, 2006; Sykes, 2006), diet (Burkitt, 

Walker, & Painter, 1972; Garrigues  et al., 2004; Richmond & Wright, 2004; Smith, 

2001; Selwood, 2006), fluid status (Richmond & Wright, 2004; Smith, 2001; Selwood, 

2006), disruption of routine, unacceptable facilities (i.e., lack of cleanliness, lack of 

privacy) or unfamiliar settings, embarrassment about discussing bowel habits, voluntary 

suppression of the urge to defecate (i.e., too busy, inconvenient, inattentive to urge, lack 

of bathroom facilities, mobility issues), psychological stress, and previous negative 

experience with defecation (Brown et al., 2009; Grant, 1909; Higgins & Johanson, 2004; 

Illoway, 1887; Talley et al., 2003; Young, 1996; Youssef & DiLorenzo, 2001).  Although 

the linkage between diet and constipation has been demonstrated in adults (Richmond & 

Wright, 2004), there is still little empirical evidence in children (Burkitt, Walker, & 

Painter, 1972; Garrigueset al., 2004, Loening-Baucke, Miele, & Staiano, 2004; Woolery 

et al., 2008).  It is not uncommon for healthy children, elderly adults, and patients with 

advanced cancer to consume a low residue diet (low fiber).  Children diagnosed with 

cancer often experience decreased appetites related to side effects associated with their 

disease and/or its treatment.  Evidence of the linkage between fluid intake and 

constipation is inconsistent (Petticrew, 2001; Richmond & Wright, 2004; Woolery et al, 

2008). 



24 

 
 

Children and elderly adults are very susceptible to changes in their routine and 

environment.  When it is not convenient, they suppress the urge to defecate because they 

are too busy, toilets are not available, and/or the facilities are unacceptable (Harri et al., 

1997; Illoway, 1887; Lunbald & Hellstrom, 2005; Solzi & DiLorenzo, 1999).  

Additionally, mobility issues may influence toileting habits and contribute to constipation 

(Brown, Henderson & McDonagh, 2009).  When children experience repeated discomfort 

while defecating, they often suppress the urge to defecate to avoid this unpleasant 

sensation (Solzi & DiLorenzo, 1999; Lunbald & Hellstrom, 2005).  In the child with 

cancer, periods of hospitalization and acute illness, along with general malaise and 

fatigue, may cause a decrease in physical activity and alterations in the child’s diet, 

predisposing the child to constipation.  In addition, hospitalization may compound the 

problem by limiting opportunities for privacy (Hooke et al., 2011). 

Physiologic Conditions. Physiologic conditions linked to constipation include 

hormonal disturbances (Van der Sijp et al., 1998), mechanical factors (i.e. invasion by 

tumor, adhesions, scarring, stricture, radiation changes) (Grant, 1909; Sykes,2006), 

metabolic and endocrine factors (i.e. dehydration, diabetes insipidus, hypothyroidism, 

uremia, hypercalcemia) (Bytzer et al., 2001; Sykes, 2006), and neurologic conditions 

caused by tumor compression of the spinal cord at the level of bowel function (Croffie, 

2006; Higgins & Johanson, 2004; McMillan, 2004; Richmond & Wright, 2004; Sykes, 

2006, Traiq, 2007).  Patients with cancer may experience one or more physiologic 

conditions that increase their risk of developing constipation.  Children can experience 

constipation secondary to one or more physiologic conditions. 

Pharmacologic Agents. Iatrogenic antecedents referred to as pharmacologic 
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agents by the researcher are those medications with constipating effects.  Examples 

include cancer treatment medications (i.e. vinca alkaloids, carboplatin, thalidomide), 

supportive care medications (i.e. opioids, ondansetron), and medications with 

anticholinergic effects (Richmond & Wright, 2004; Smith, 2001; Selwood, 2006; Sykes, 

2006; Tamayo & Diaz-Zuluaga, 2004; Traiq, 2007; Woolery et al., 2008), multivitamins 

containing iron, and calcium supplements.  For children receiving cancer treatment, 

chemotherapeutic agents such as vinca alkaloids and pain medications are the most 

common constipating agents administered (Aitken, 1992; Woolery et al., 2006).  For 

children receiving palliative care, opioids are the most common administered 

constipating medication.  There is evidence that tolerance does not develop for the 

constipating effects of opioids (Woolery et al., 2008).  Patients with cancer may receive 

one or any combination of these medications during the course of their treatment as a 

result of their cancer, its side effects, and/or for a co-existing condition (Woolery et al., 

2008). 

Effects on Gastrointestinal System. Although constipation occurs when there is 

a disruption in the normal pattern of eliminating feces, its etiology is not well understood 

(Hinton & Lennard-Jones, 1968).  Effects from antecedents on the GI system include 

increased fluid absorption, alteration in bowel motility, delayed gastric emptying, change 

in peristalsis, decreased intestinal secretions, slowed colonic transit time, and inhibition 

in impulse transmission.  Antecedents have different effects on the GI system.  For 

example, inadequate fluid intake leads to increased gastric distention and reduced 

peristalsis.  Inadequate food intake leads to a reduction in peristalsis and the ability to 

propel stool through the bowel.  Vinca alkaloids have neurotoxic effects on the smooth 
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muscle of the GI tract causing decreased peristaltic activity.  Opioids decrease GI motility 

and intestinal secretions, increase fluid reabsorption and sphincter tone, and interfere with 

defecation reflexes (Sykes, 1998).  Co-existing physiologic conditions such as endocrine 

and neurologic result in altered bowel motility (Davis, 2008). 

Attributes of Constipation  

Attributes appear repeatedly in the literature in association with the concept 

(Walker & Avant, 2005).  The symptom of constipation is a subjective sensation of 

associated symptoms that vary from person to person.  Signs and symptoms often arise as 

fecal material is compressed within the gastrointestinal system and there is a delay in 

evacuation.  In order to identify attributes of constipation it is important to first 

understand normal bowel pattern and how constipation is defined in the literature. 

Normal Bowel Pattern. Even though the elimination of wastes from the body in 

the form of feces is a common bodily function, understanding of colonic function 

continues to develop.  Stool is propelled through the colon by peristalsis, the coordination 

of muscle contraction and relaxation.  Stool form (Heaton & Lewis, 1997) and stool 

frequency have been used as surrogate markers for colonic transit time.  Normal stools 

are generally characterized as soft, formed and easy to evacuate in contrast to constipated 

stools which are generally characterized as hard, lumpy, and difficult to pass.  It is 

important to establish a normal range so deviation can be recognized (Hinton & Lennard-

Jones, 1968). 

Studies in adults and children demonstrate a wide variability in normal pattern 

among individuals.  Several investigators have conducted epidemiological studies of 

bowel elimination habits in healthy adults in a number of countries.  Data from these 
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population-based studies have assisted in defining a normal bowel pattern as ranging 

from three to twenty one bowel movements per week in 95 to 99% of adults (Basotti et 

al., 2004; Connell, Hilton, & Irvin, 1965; Everhart et al., 1989; Garrigues et al., 2004; 

Higgins & Johanson, 2004, Pare et al., 2001; Stewart et al., 1999). 

In children, normal bowel frequency varies as they grow and develop.  Since the 

average GI transit time increases with age from 8.5 hours in neonates, 16 hours in infants 

4 months to 24 months, 26 hours in children 3 to 13 years old, and 30 to 48 hours after 

puberty, it is important to interpret stool frequency in relation to age and development 

(DiLorenzo, 2001).  Epidemiological studies of bowel frequency and defecation patterns 

have been conducted in younger children.  In one study of preschool children between 1 

and 4 years (n=350), 96% of children had a bowel frequency pattern ranging from three 

times per day to once every other day (Weaver & Steiner, 1984).  After age 4, stool 

frequencies remain unchanged and assume a similar adult pattern (Corazziari, Staiano, 

Miele, Greco, and The Italian Society of Pediatric Gastroenterology, Hepatology, and 

Nutrition, 2005; Fontana et al, 1989; Weaver & Steiner, 1984).  Italian researchers 

concluded that normal bowel frequency ranged from 8.7 + 4.28 evacuations per week for 

healthy children during the first two years, and decreased to 6.3+2.5 evacuations per 

week in children between the ages of three and 12 (Corazziari et al, 2005). 

The findings of these studies indicate a wide variability in normal frequency 

patterns for individuals and illustrate the challenges of defining constipation based only 

on frequency as a proxy indicator.  For example, given the same stool frequency pattern 

one child may be experiencing symptoms related to constipation while for another the 

pattern maybe normal.  Because normal frequency varies widely between individuals it is 
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important to identify the child’s perception of his or her usual defecation pattern in 

assessing constipation status (Woolery et al., 2006).  Unfortunately, children are not 

generally asked about their usual defecation pattern despite the fact that a decrease in 

bowel frequency is often used by health care professionals to define constipation in this 

population (Solzi & DiLorenzo, 2000). 

Defining Constipation. Constipation, a bodily function with a variety of 

characteristics associated with its definition, comes from the Latin word “constipe” which 

means to crowd together (Leung, Chan, & Cho, 1996).  It can be an indicator of a serious 

medical condition such as Hirschsprung disease or more commonly can be viewed as a 

symptom consisting of signs and associated symptoms.  The concept of constipation 

appears widely in the literature yet there is no consensus on the definition for this 

common bodily function.  The wide variation in estimating the prevalence can partly be 

attributed to the lack of a standard definition and individual perceptions of what 

constitutes constipation versus normal bowel function. 

Dictionary and Encyclopedia Definitions. Dictionary and encyclopedia 

definitions convey the commonly accepted meanings of the concept of interest and ways 

in which the word is used.  These definitions often provide only a basic understanding of 

the concept.  Additionally synonyms or related words may be provided and are often 

useful in further clarifying the concept.  The World Book Dictionary defines constipation 

as a difficult or infrequent evacuation of the bowels (Barnhart, 1996).  Farlex (2008) 

defines constipation as “difficult, incomplete, or infrequent evacuation of dry hardened 

feces from the bowels; irregular or infrequent or difficult evacuation of the bowels; can 

be a symptom of intestinal obstruction or diverticulitis; irregularity”.  An alternate 
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definition listed for constipation is the “act of making something futile and useless (as by 

routine) i.e., debasement, degradation, deadening (Farlex, 2008). 

Synonyms and related words. Synonyms for constipation include infrequent 

defecation, infrequent bowel movements, irregularity, altered defecation pattern, 

incomplete bowel evacuation, difficulty in defecation, and abnormal bowel pattern 

(Farlex, 2008).  Stool hoarding, stool retention, stool withholding (Brason, 2005), 

compression (Farlex, 2008), and costiveness (Grant, 1909) are other words that have been 

used when discussing constipation.  Stasis of lower bowel and alimentary stoppage has 

been used to describe constipation (Webster 2009).  Related words include abnormal 

bowel dysfunction, fecal impaction, obstipation (a severe form of constipation in which 

there is an absence of flatus and inability to defecate), psychological constipation, 

psychiatric constipation, stultification, dyschezia (difficulty defecating generally 

associated with voluntary suppression of urge to defecate), and irritable bowel syndrome 

(Farlex, 2008). 

Health Care Definitions. Going back over 100 years, a literature search 

conducted by the researcher revealed references in pediatrics and adults primarily 

concerning functional or chronic constipation.  The concept of constipation appears most 

commonly in the health related disciplines of medicine, nursing, pharmacy, and 

psychology.  In the 1880’s it was described as a retardation of fecal discharge (Illoway, 

1887).  It is commonly used to describe an abnormal defecation pattern resulting in 

decreased frequency of bowel movements.  In young children it is associated with 

withholding behaviors and often has a psychological basis. 

Historically, Grant (1909) and Hinton and Lennard-Jones (1968) were among the 
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first in the medical literature to report on the difficulty defining and classifying 

constipation. Patients without obvious disease varied in their description of constipation.  

Some indicated frequency less than normal, stools more difficult to pass, or a sense of 

malaise and/or abdominal discomfort (Hinton & Lennard-Jones, 1968).  The importance 

of understanding constipation from the patient’s perspective was emphasized (Hinton & 

Lennard-Jones, 1968).  However, the perception of constipation for one person is not 

necessarily the same as for another.  This disparity contributes to the difficulty in 

establishing a standard definition (Floch & Wald, 1994; Solzi & DiLorenzo, 1999). 

Despite this early publication, constipation continues to be defined inconsistently. 

There is a lack of consensus among medical professionals in pediatrics.  The Rome 

foundation (www.romecriteria.org/), the North American Society for Pediatric 

Gastroenterology, Hepatology, and Nutrition (NASPGHAN) (2006), and The Paris 

Consensus on Childhood Constipation Terminology (PAACT) Group (Benninga et al., 

2005) have proposed definitions for constipation in children (see Table 2.1).  Each of 

these definitions has a timeframe requirement and different criteria for diagnosing 

constipation. 

Constipation has been defined as a decrease in frequency, hard stools and 

difficulty expelling stool. Most often the medical definitions have focused on objective 

findings; however, the subjective feelings may be a better indicator of constipation.  

Clinicians tend to focus on objective findings such as frequency and stool consistency 

(i.e., hard stools) as indicators of constipation, whereas patients tend to focus on their 

perception of normal bowel function and subjective feelings.  Perception of normal bowel 

function for one person is not necessarily the same for another.  Many individuals believe  
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Table 2.1 

Comparison of Medical Organizations in Pediatrics 

ROME III 

www.romecriteria.org/ 

NASPGHAN (2006) PACT 

(Paris consensus) 

(Benning et al., 2005) 

 

At least 2 week history 

 

 Scyalous, pebble like or 

hard stools 

 

 Firm stools 2 or less per 

week 

 

 No evidence of 

structure, endocrine or 

metabolic disorder 

 

At least 2 week or greater 

history of delay or 

difficulty in defecation 

sufficient to cause 

significant distress to 

patient. 

 

8 week history of 2 or 

more of the following:  

 

 Defecation frequency 

<3 times per week 

 

 Fecal incontinence at 

least >1 time per week. 

  

 Passage of large stool 

that clogs the toilet 

 

 Palpable abdomen or 

rectal mass 

 

 Stool with holding 

behavior or painful 

defecation  

 

 

not having a bowel movement once a day is abnormal and many may consider 

themselves as constipated based on perceived physical feelings despite a normal stool 

frequency pattern (Solzi & DiLorenzo, 1999).  Pediatricians’ misconceptions concerning 

norms for children and reliance on parent reports for interpreting symptoms contribute to 

difficulties in defining constipation in children (DiLorenzo, 2000; Suberman, 1976).  The 

disparity between normal frequency, clinical definitions of constipation, and patient 

perceptions contributes to the difficulty in establishing a standard measurable definition 

(Solzi & DiLorenzo, 1999).  Since there is no consistent or clear measurable definition of 

constipation interpreting clinical and research findings has been challenging (DiLorenzo, 
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2000; Herz, et al., 1996; Hinton & Lennard-Jones, 1968; Solzi & DiLorenzo, 1999; 

Suberman, 1976).  Definitions of constipation in oncology are varied.  Table 2.2 

illustrates the variability of definitions found in the literature related to oncology.  Davis 

(2008) recommends devising symptom-based criteria for cancer related constipation that 

includes subjective and objective domains. 

Identifying Attributes of Constipation.  Identifying the attributes of 

constipation will facilitate its accurate assessment.  Symptoms appear to vary widely 

between patients and within patients depending on the underlying etiology.  In defining 

the attributes of constipation, it is important to differentiate between constipation as it 

appears in the oncology population from the more common functional constipation 

observed in children.  While they share some attributes there are some distinctive 

differences.  The number of attributes associated with constipation in the literature ranges 

from five to 100 (Agachan et al. 1996; American Gastroenterological Association, 2000; 

Frank, Kleinman, Farup, Taylor & Miner, 1999; Illoway, 1897; McShane & McLane, 

1985; McMillan, 2004; Thomas, 2008).  In a validation study of adolescents (n=100), 

adults (n=100) and elderly adults (n=100), 22 attributes were identified as associated with 

constipation (McShane & McLane, 1985). 
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Table 2.2 

Definitions of Constipation in Oncology 
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Table 2.2 continued 
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A common attribute associated with constipation is a change in stool form and 

consistency as evidenced by decreased water content.  Depending on the amount of water 

loss the stool may be paste like and sticky or dry, firm and hard. (Illoway, 1897).  In one 

of the earliest publications on constipation in adults and children, Illoway (1897) 

observed a change in stool appearance in children who experienced constipation.  Stool 

size has been characterized as ranging from small tightly compressed scybalous shaped 

balls to large wide stools that clog the toilet.  Bloody mucous or blood may be observed 

on the surface.  Additionally the defecation process may include straining or painful 

evacuation (Illoway, 1897).  Another common attribute is change in stool frequency 

which can be either decreased or increased with a feeling of incomplete evacuation.  In 

children, defecation frequency is the most common attribute discussed (Solzi & 

DiLorenzo, 1999).  In a study of young children, decreased frequency of bowel 

movements significantly correlated with harder stool consistency, longer transit times and 

the passage of stools with blood (Weaver & Steiner, 1984).  Frequency was the least 

reported attribute in a population-based study of adults (Agachan et al, 1990; Koch, 

1997).  In a survey of adults (n=4680), the most reported symptoms were straining 

(79%), gas (74%), hard stools (71%) and abdominal discomfort (64%) (Schiller et al., 

2004).  In a survey of young adults not seeking health care (n=1128), Sandler and 

Drossman (1987) found varying definitions for constipation.  Straining (52%) and hard 

stools (44%) were the most common attributes reported followed by inability to defecate 

on demand (34%) and decreased frequency (32%).  In a study of adults receiving 

palliative care (n=121), 13% reported decrease frequency <3 BM/week, 24% hard stools, 

and 33% pain, discomfort or the sensation of incomplete stool passage.  There was a 
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disassociation between signs and symptoms for some patients.  Seventeen percent of 

subjects experienced symptoms but had no signs of constipation and 13% had signs but 

did not complain of any symptoms (Noguera, Centeno, Librada & Nabal, 2009).  In a 

study of children with cancer receiving vinca alkaloids and/or opioids (n=21) followed 

for four weeks, change in stool frequency, change in gas pattern, and an inability to pass 

stools were the most frequent symptoms reported (Woolery et al., 2006). 

In further analyzing the attributes identified in the literature, the researcher 

eliminated several of these as they were peripherally associated with the concept (e.g., 

headache), and categorized other attributes as a consequence of constipation.  With 

refinement of the concept, a core set of attributes was identified that consistently 

reappeared in the literature in regards to the adult population.  These attributes included 

change in stool frequency, change in stool consistency (i.e. hard, lumpy), change in stool 

size, change in flatus pattern, straining or difficult passage, incomplete passage, inability 

to pass, and pain when passing a bowel movement (Leung, Chan & Cho, 1996; Stewart et 

al., 1999; Weaver & Steiner, 1984).  Thus, constipation can have several associated 

symptoms or attributes.  Symptoms are primarily related to changes in stool 

characteristics and difficulty in passing stool.  Little is known about the appearance and 

resolution of constipation in the pediatric oncology population.  Further identification is 

needed to determine if these attributes characterize constipation in the pediatric oncology 

population.  The attributes identified were translated into items on the P-CAS which were 

evaluated in Phase 1 during content validation and subsequently the items were refined 

based on the findings from Phase 1 Content Validation and Phase 2 Pretesting phases of 

this study. 
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Consequences of Constipation  

Consequences are those events that occur as an outcome of the concept (Walker 

& Avant, 2005).  Many of the consequences associated with constipation in children and 

adults with cancer are inferred from the adult population and require further examination.  

Consequences of constipation are related to effects on the GI system, and can range from 

mild to serious.  In the oncology population, many of the consequences are the result of 

slowed GI motility.  Systemic GI effects include anorexia, decreased appetite, nausea, 

vomiting, abdominal pain, and bloating.  Perianal manifestations include hemorrhoids, 

burning, pain, bleeding, rectal tearing, and rectal prolapse.  An outcome of unrecognized, 

prolonged constipation, and/or poorly managed constipation is fecal impaction, 

obstipation, fecal incontinence, bowel obstruction, and life threatening bowel perforation 

that results from a buildup of stool in the intestine (Grant, 1909; Illoway, 1887; Mancini 

& Bruera, 1998; Noguera et al., 2009; Selwood, 2006; Thomas, 2007; Traiq, 2007; Yuan, 

2005).  Constipation is a precursor of fecal incontinence (Wald et al., 2009).  Fecal 

incontinence or overflow diarrhea occurs when liquid stool seeps around a partial 

blockage of stool.  Fecal impaction was reported in 20% of adults with advanced cancer 

(n=123) (Noguera et al., 2009).  Interventions for disimpaction of stool involve painful 

and uncomfortable manual manipulation (Thomas, 2007; Woolery et al., 2008).  

Although effective, many patients and caregivers find this type of intervention 

undignified (Brown et al, 2009). 

If constipation persists for a long period of time and/or the intensity is severe, 

there can be a negative effect on quality of life. (Grant,1909; Fallon, 1999; Manci, 1998; 

McMillan, 2004; Smith, 2001; Thomas, 2007; Wolfe et al., 2000; Woolery et al, 2006).  
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Constipation is not merely an annoyance but it can be very distressing to the individual 

(Massey, Haylock, & Curtiss, 2004; Wright & Thomas, 1995).  Changes in quality of life 

include social isolation, fear, emotional distress, and discomfort (Brown et al, 2009; 

Richmond, 2003).  Another consequence associated with constipation is a direct or 

indirect impact on resource utilization. 

Constipation and its sequelae can result in outpatient visits, emergency room 

visits, and hospital admission or delayed discharge.  Medical and nursing time and 

treatments such as medications or surgery also contribute to the financial costs.  Since 

constipation is often managed by over the counter and prescription medications, 

estimating the costs can be challenging (Brown et al., 2009; Fallon, 1999; Richmond 

&Wright, 2004; Thomas, 2007; Tariq, 2007; Woolery et al., 2006).  Treatment delays or 

discontinuation of chemotherapy secondary to dose limiting toxicity associated with 

constipation can occur (NCI, 2005; Phillips &Gibson, 2008).  Although, cancer treatment 

delays due to constipation have been reported (Woolery et al., 2006), the costs financial 

and other are underestimated at present. 

Conceptual definition 

Based on the findings of the concept analysis, the researcher defined constipation 

in the oncology population as an individualized subjective perception of an abnormal 

defecation pattern whose meaning varied from person to person.  It was characterized by 

a constellation of signs and/or symptoms such as change in stool frequency, stool 

consistency (e.g. dry, hard and/or lumpy stools), stool size, rectal gas pattern, and ease of 

stool passage.  Stool passage difficulties included straining, incomplete passage, unable 

to pass, and painful passage (see figure 1).  Unrecognized or unresolved constipation can 
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have a negative impact on quality of life result in gastrointestinal, perianal, and colonic 

symptoms, and affect resource utilization. 

Challenges in Measuring Constipation 

The next section discusses some of the challenges associated with assessing and 

measuring constipation.  Challenges include the variability in constipation definitions, 

inter- and intra-patient symptom variability, and issues in obtaining accurate assessments 

of constipation.  As discussed earlier in this chapter, there are a variety of definitions for 

constipation and there is no consistently accepted definition.  The varied definitions may 

reflect the complexity of this symptom, variations in clinical presentation, and changes in 

the understanding of the symptom of constipation.  The lack of a standardized and 

measurable definition for constipation has implications for clinical and research 

interpretation.  In the clinical setting, depending on the scope of the definition used, 

individuals may not be considered constipated when indeed they are constipated. In the 

research setting, different definitions or outcomes for assessing constipation make 

synthesizing research findings across studies difficult.  The need to establish a clear 

conceptual and operational definition of constipation is imperative to identify and 

construct assessment instruments for constipation. 

The variability of symptoms across and within patients and the subjective nature 

of many of the symptoms make constipation difficult to assess and quantify, especially 

when assessing constipation in the pediatric population.  The number of symptoms 

associated with constipation varies and may be different depending on the etiology, 

context, and severity.  For example, in opioid induced constipation (OIC), symptoms 

include harder and drier stools, straining, difficulty with evacuation, and abdominal 
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distension.  OIC is associated with a constellation of additional attributes such as 

increased gastric reflux, nausea, vomiting, abdominal cramping, and overflow diarrhea 

which mimic the symptoms associated with bowel obstruction.  In contrast, in pelvic 

disorders, symptoms include a decreased urge to defecate even with smaller stool 

volumes and distension of the rectum leading to pain.  Patients may also complain of 

backache.  In patients with cancer, nausea or malaise may be a symptom of severe 

constipation however, the symptoms may be attributed to the cancer chemotherapy the 

patient recently received resulting in a delay in effective management. 

Patient based symptom scores, which are collected by self-report are considered 

to yield the most accurate information and have become the gold standard for assessing 

subjective symptoms (Collins, 2000; Dodd et al., 2001; Garyalli et al., 2006).  However, 

in the pediatric setting it has been common practice to obtain parent proxy reports of a 

child’s health status.  There is evidence in the literature that children aged eight or older 

can give accurate reports (Collins et al., 2002; Scolnick, Atkinson, Hadi, Caulfield, & 

Young, 2003).  Although self-report is the best way to obtain information on this 

symptom, the private and sensitive nature of discussing bowel habits makes it 

challenging to accurately assess.  Most children and adolescents do not like to discuss 

their bowel habits.  Identification of symptoms is often dependent on the meaning 

patients place on the symptom and their decision to report or not report the symptom.  

For children and adolescents with cancer depending on the meaning associated with the 

symptom, they may not report being constipated.  For example, they may feel constipated 

and even are taking laxatives but in the milieu of their other symptoms may not feel this 

is important to mention, as they may not view this as a problem (Woolery et al., 2006). 
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Medical record review of children and adolescents with cancer reflects the 

inconsistent assessment and documentation of constipation even in children at risk 

(Woolery et al., 2006).  There are a limited number of patient reported assessment 

instruments in the literature.  The majority have been developed for adults.  A few have 

been modified for use in children (Linder, 2006).  Despite being targeted at a sixth to 

eighth grade reading level, instruments developed for adults often use words that are 

difficult for children to understand.  Children may cognitively appraise the symptom 

differently from adults (Gittleman, Mahabee-Gittens, & Gonzalez-del-Rey, 2004).  

Instruments designed for adults do not always reflect the unique developmental issues of 

children and their thought processes.  Although the child may be able to read the words 

on the instrument if they are at an appropriate reading level, the child’s interpretation of 

the intended meaning may be different from that of adults.  While the choices on a 

Likert-type rating scale may seem clear, children may have difficulty differentiating the 

difference especially if the anchor end points and choices are not in language they 

understand or are too abstract.  Even the layout of the instrument may be confusing for 

children (Greeca, 1990).  Strategies include simplifying the sentence structure, modifying 

the language specifically for children and adolescents, and reformatting the questionnaire 

to increase clarity. 

Although self-report is considered the gold standard for assessing subjective 

symptoms, constipation is unrecognized and undiagnosed in children with cancer or 

hematologic disorders due to a lack of valid and reliable self-report assessment 

instruments.  The development of assessment instruments in children has been hindered 

by a lack of knowledge concerning the symptom of constipation from the child’s 
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perspective and lack of a consistent, universal, measurable definition of constipation.  

There is one pilot study in children with cancer that used a modification of the 

Constipation Assessment Scale (CAS) developed for adult cancer patients (Woolery et 

al., 2006).  The findings of this study revealed some of the challenges of using an adult 

instrument in pediatrics, for example, wording and interpretation of the Likert type rating 

scale.  An age-appropriate assessment instrument for self-reported symptoms of 

constipation from the child’s perspective will fill the clear gap that currently exists in the 

clinical and research setting.  The purpose of the next section is to identify and critique 

patient reported constipation assessment instruments. 

Identification and Critique of Constipation Assessment Instruments 

Search Strategy 

The databases of Medline® through PubMed (1966 to October 2012), CINHAL® 

(Cumulative Index for Nursing and Allied Literature) (1982 to May 2012), CancerLIT 

(1975 to October 2012), EMBASE (Excerpta Medica) (1974 to October 2012), HAPI 

(Health and Psychosocial Instruments) (1985 to October 2009), ProQolid (Patient 

Reported Outcome and Quality of Life Instruments Database) (October 2009), and 

Wiley’s Cochrane Database of Systematic Reviews were searched from their beginning 

to May October for instruments assessing constipation specific symptoms in both adult 

and pediatrics.  A librarian assisted with the search. Combining the key words instrument 

[Title] OR instruments [Title] OR assessment[Title] OR assessments[Title] OR 

tool[Title] OR tools[Title] OR scale[Title] OR scales[Title] OR "Data Collection"[Majr]) 

AND "Constipation"[Majr] and restricting the search to English, 173 citations and a 

number of assessment instruments were identified.  The majority of the citations were 
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excluded as not relevant to this proposed research study because they were review 

articles, focused on diagnostic evaluations, or instruments for assessing quality of life in 

patients experiencing constipation or multiple symptoms in addition to constipation.  

Seventeen citations were retained.  Based on review of the remaining citations most of 

the instruments retrieved were not relevant as they focused on constipation risk 

assessments (Duffy & Zernike, 1997; Kyle, Prynn, Oliver, & Dunbar, 2005; Richmond & 

Wright, 2005; Zernike & Henderson, 1999), stool consistency assessment (Bliss, Larson, 

Burr & Savik, 2001; Lewis & Heaton, 1997), and constipation scoring system (Agachan 

et al, 2006).  The Rome foundation internet site was searched and one additional 

instrument was identified.  However, it was excluded because the purpose was to 

diagnose pediatric gastrointestinal disorders in children, and the instrument was very 

complex and long, thus limiting its clinical utility.  Reference chasing in bibliographies of 

published articles yielded no additional relevant instruments.  Four  instruments focusing 

on assessment of patient reported symptoms of constipation were identified:  

(1) Constipation Assessment Scale (CAS) (McMillan & Williams, 1989; Broussard, 

1998; Dal Molin et al., 2012; Woolery et al., 2006), (2) Patient Assessment Constipation 

Symptom Questionnaire (PAC-SYM) (Frank; Kleinman, Farup, Taylor, & Miner, 1999; 

Frank, Flynn, &Rothman, 2001; Slappendel, Simpson, Dubois, & Keininger, 2006),  

(3) Constipation Severity Instrument (CSI) (Varma et al, 2008), and (4) Visual Analogue 

Scale Questionnaire (VASQ) for constipation (Pamuk, Pamuk, & Celik, 2003). 

After reviewing the instruments, the researcher excluded two of the four. The CSI 

was excluded because it was developed to identify constipation and its subtypes.  

Additionally, the VASQ for constipation was eliminated because there was limited 
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evidence of reliability and validity.  Findings indicated it was less sensitive for subjects 

experiencing constipation than those who were not, and the response format of the VASQ 

requires a more abstract process of discriminating between two opposite anchors which is 

not developmentally appropriate for children (Pamuk, Pamuk, & Celik, 2003).  Patients 

are asked to rate the degree of a symptom by placing a mark along a 100 mm line with 0 

indicating none to 100 mm worst possible.  While this type of format would seem easy, it 

is often very confusing to patients and may be more difficult for children. 

Two instruments consistent with the conceptual definition of constipation and 

focusing on patient reported symptoms of constipation, the PAC-SYM (Frank et al, 1999) 

and the CAS (McMillan & Williams, 1989) with a modification for pediatrics (Woolery 

et al., 2006) were retained for review.  The PAC-SYM and CAS were developed with a 

similar purpose of assessing a person’s experience of constipation over time and have 

evidence of reliability and validity.  Modifying the search and using the key words (exp 

Research measurement/or exp clinical assessment tools/ or validation studies.mp) and 

*constipation/ {mp=title, subject heading word, abstract, instrumentation, one additional 

citation for the constipation assessment scale (CAS) was identified (Isernring, Bauer, & 

Capra, 2005).  The instrument names were also searched and no additional references 

involving psychometric testing were discovered.  The PAC-SYM also contains a 

complementary quality of life component (PAC-QOL).  Since the two scales are designed 

to be used separately or in conjunction, and the PAC-SYM has characteristics consistent 

with the operational definitions identified in this research proposal, the QOL will not be 

critiqued.  The next section highlights the following characteristics of the Patient 

Assessment of Constipation Symptom Questionnaire (PAC-SYM) and Constipation 
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Assessment Scale (CAS):  (1) purpose, (2) sample and characteristics of subjects, (3) 

indicators of constipation, (4) reliability evidence, and (5) validity evidence. 

Patient Assessment of Constipation Symptom Questionnaire (PAC-SYM) 

Purpose. The purpose of the PAC-SYM is to assess the patient’s symptom 

experience and severity of constipation over time (Frank, 1999).  In addition to the initial 

PAC-SYM (Frank, 1999), two additional studies using the PAC-SYM were identified 

(Frank, Flynn, Rothman, 2001; Slappendel, Simpson, Dubois, & Keininger, 2006).  Table 

2.3 summarizes the evidence supporting reliability and validity of the PAC-SYM. 

Sample Characteristics. The targeted population used in the development of the 

instrument consisted of patients with a diagnosis of chronic idiopathic constipation 

(n=216) followed over a 6 week period.  The sample was homogeneous in regards to 

gender (females=93.5%) and ethnicity (Caucasian=84.3%) with a mean age of 42 years, 

which may be representative of the population experiencing idiopathic constipation but 

does affect generalizability to other populations.  Subsequent studies after the initial 

validation study consisted of individuals with chronic back pain receiving opiates 

(n=677).  Again, the sample was predominantly female (61%) with a mean age of 53 

years.  There was no discussion of ethnicity of the sample. 
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Table 2.3 

Evidence supporting reliability and validity of the Patient Assessment Constipation 

(PAC-SYM) 
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Table 2.3 continued 
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Table 2.3 continued 

 

  



49 

 
 

Indicators of Constipation. The steps and process utilized for identifying the 

indicators of constipation for the PAC-SYM were clearly described.  The literature 

review conducted for the tool development identified a range of symptoms associated 

with constipation including infrequent defecation, pain with defecation, stool size and 

consistency, straining during passage of stool, sensation of incomplete evacuation, and 

abdominal pain.  Focus groups were conducted with the target population (Frank, 

Kleimann, Farup, Taylor, & Miner, 1999).  The symptoms identified for the concept of 

constipation were operationalized into 23 items related to frequency and 21 items related 

to severity of symptoms.  Thus, the initial PAC-SYM consisted of 44 interrelated items.  

Based on findings from an exploratory factor analysis, the initial instrument was reduced 

from 44 items to 12 items and two of five identified subscales were deleted. Four items 

loaded on each of the three subscales or domains that were labeled abdomen, stool, and 

rectal symptoms.  Once the instrument was reduced to three subscales each with four 

items, a psychometric evaluation of the final instrument was conducted.  There were no 

additional recommended changes.  The final instrument contained 12 items.  An 

additional review was done when the instrument was modified for an elderly population.  

No changes were recommended (Frank et al., 2001).  Confirmatory factor analysis in 

another population identified no additional changes (Slappendel et al., 2006). 

Reliability. Test-retest reliability to examine the stability of the items over time 

was computed using Pearson coefficient and intra-class correlation coefficient (ICC).  

While the results demonstrated significant findings, the authors did not indicate the 

timeframe between the test and retest.  It is unclear whether the retest was done during 

the same clinic visit or a subsequent visit.  Internal consistency reliability, the degree of 



50 

 
 

interrelatedness of items, was high (alpha= 0.98) suggesting redundancy.  The 

performance of one item in the instrument was a good indicator of performance on other 

items in the questionnaire.  Psychometric analysis included item performance to examine 

the internal consistency of the final 12-item instrument. Cronbach’s alpha was computed 

to determine item deletion.  The ICC for the test-retest of the final version of the PAC-

SYM was significant (ICC= 0.75, p<0.01) and Cronbach's alpha for the total scale was 

0.89.  The evidence provided supports the reproducibility and precision of the instrument 

in achieving similar results. 

Validity. Validity was estimated using several methods.  Content validity for the 

initial PAC-SYM was derived from literature review and five focus groups each 

consisting of 8 to 10 individuals from the targeted population.  The outcome of the focus 

groups formed the basis of constructing the items on the instrument.  Modification of the 

same instrument to an interview format for the elderly adult population included a pilot 

study of five elderly adults to establish content validity.  Cognitive interviewing was used 

to elicit feedback concerning specific wording and Likert scale format.  This is a very 

appropriate strategy and assists in identifying areas of confusion for respondents.  It can 

assist the researcher in identifying problematic areas that may lead to measurement error 

(Jobe, & Mingay, 1989).  A potential problem with recall timeframe for the elderly was 

identified. 

Finally, a factor analysis was conducted for the initial instrument.  The process to 

make decisions about the number of factors to retain, type of rotation used to improve 

interpretability, and subsequent deletion of items was sufficiently described.  Five 

subscales and redundant items were identified.  During evaluation of the PAC-SYM and 
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PAC-QOL, two items were moved to the QOL scale as they appeared more related to 

quality of life aspects. 

Evidence for construct validity was estimated in a variety of ways such as 

contrasted groups, multi-trait analysis to examine item convergent, item divergent and 

homogeneity, and confirmatory factor analysis (Crocker & Aligna, 1986).  This approach 

assesses evidence of construct validity over time.  A definition of construct validity was 

provided in the various studies and the psychometric analyses that were used to 

determine the evidence supporting construct validity.  Contrasted groups were used.  This 

strategy helps to determine the ability to discriminate between different populations (i.e. 

those who are or are not experiencing constipation).  Global severity ratings over time 

were consistent between subject and investigator for initial and final version of 

instrument.  As is often the case, more than one method was used to collect information 

related to bowel habits.  Bowel diary scores were compared with scores from PAC-SYM.  

This was done by comparing group means.  The PAC-SYM was able to differentiate 

between those who responded to treatment and those who did not.  Multi-trait analysis 

was appropriately used to determine item convergent and item grouping.  Confirmatory 

factor analysis was used in a follow up study to assess goodness of fit index and 

appropriateness of scale definition which was confirmed by meeting the critical ratio for 

each item within the hypothesized scale (Slappendel et al., 2006)  However, the authors 

provided little information on the values.  Concurrent validity was evaluated by 

correlating the relationship between global ratings of the investigator and the subject. 

Summary. The studies related to the PAC-SYM built upon one another.  Overall 

the studies were well designed and the evidence of reliability and validity was robust and 
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the psychometric analyses were discussed.  The studies provided further support of 

reliability and validity.  The first study described the process in the initial development of 

the instrument and subsequent decrease in number of items from 44 to 12.  The final 

version of the instrument was evaluated by the investigators and had consistent reliability 

and validity between the initial and final version (Frank et al., 1999).  The study 

conducted in the elderly population built on the content validity of the instrument (Frank, 

Flynn, & Rothman, 2001).  The third study used another population and built by further 

providing evidence of reliability and validity confirming the psychometric properties of 

the instrument and generalizability to another population (Slappendel, Simpson, Dubois, 

& Keininger, 2006).  The PAC-SYM was sensitive to changes over time based on the 

evidence provided in the studies.  Further testing is needed to confirm whether the 

instrument will be able to be applied to other populations.  Although there was no 

pediatric version and no evidence of one being developed, the PAC-SYM could 

potentially be adapted for use in children. 

Constipation Assessment Scale (CAS) 

Purpose. The purpose of the CAS is to assess the incidence and severity of 

constipation (McMillan & Williams, 1989).  In addition to the initial CAS, four other 

versions were identified (1) CAS for pregnancy (Broussard, 1998), (2) modified CAS for 

radiotherapy (Isenring, Bauer, & Capra, 2005); (3) modified CAS for pediatrics (Woolery 

et al., 2006), and (4) Italian CAS (Dal Molin et al., 2012).  Table 2.4 summarizes the 

evidence supporting reliability and validity of the CAS. 
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Table 2.4 

Evidence supporting reliability and validity of the Constipation Assessment Scale (CAS) 
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Table 2.4 Continued 
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Table 2.4 Continued 
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Table 2.4 Continued 
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Table 2.4 Continued 
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Sample Characteristics. The target population for the initial CAS development 

was adult cancer patients receiving vinca alkaloids or opioids.  This population is known 

to be at increased risk of developing constipation (McMillan & Williams, 1989).  The 

sample consisted of cancer patients at risk for constipation (n=32 compared to a control 

group of working adults (n=32).  There were differences between the treatment and 

control group in regards to gender (65% vs. 94% females) and age (mean 53.3 years vs. 

37.9 years).  Three additional studies using the instrument have been conducted in cancer 

populations.  One study included cancer patients receiving radiotherapy (n=60) (Isenring, 

Bauer, & Capra, 2005) a second study included pediatric cancer patients receiving vinca 

alkaloids and/or opioids (n=21) (Woolery et al, 2006), and a third study included 

advanced cancer patients receiving palliative care (n=35) (Dal Molin et al., 2012).  An 

additional study included pregnant women in their third trimester (Broussard, 1998).  

While ethnicity in all of the studies was not discussed, the population was primarily 

Caucasian. 

Indicators of Constipation. The literature review conducted for the instrument 

development included a review of the broad classification of constipation and the 

difficulty of defining constipation.  Based on the work completed by McShane and Lane 

(1985), which identified 22 defining characteristics of constipation, the researchers 

further refined the list to 8 characteristics based on determining relation to constipation 

specific symptoms.  A short list of items decreased response burden and potentially 

increased its utility in a clinical practice setting as intended. 

Reliability. A variety of tests were performed to estimate the reliability of the 

CAS.  During the initial development of the CAS, test-retest was conducted one hour 

http://pubget.com/search?q=author:%22A%20A%20Dal%20Molin%22&from=22885963
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after the first administration in a healthy adult population.  A short timeframe between 

administrations of the CAS decreases the possibility there will be changes in bowel 

function that could impact the results of the test-retest with the respondent picking a 

different response because his or her medication has now been effective and symptoms of 

constipation have waned.  The one hour delay may, on the other hand, be short enough 

that subjects might be able to recall the answers they initially selected.  Identifying the 

ideal timeframe for the re-test is challenging; however, in order to compare results of the 

test-retest across studies it is important the timeframes be consistent.  All of the 

subsequent studies of modified versions of the CAS reported conducting test-retest 

procedures consistent with the instrument’s creators (Brousard, 1998; Dal Molin et al., 

2012, Isernring, Bauer, & Capra, 2005; Woolery et al., 2006).  The modified CAS for 

pediatrics is the only study that conducted the test-retest in the targeted population.  

Correlations were strong and significant across the studies supporting the stability of the 

items of the instrument over time.  The pearson correlation was r=.98 for the CAS 

(McMillan & Williams, 1987), r=.96 for the Italian translation of the CAS (Dal Molin et 

al., 2012), r=.98 for the MAS (Isenring, Bauer, & Capra, 2005), r=84 to .92 for the CAS 

in pregnancy (Broussard, 1998), and r=.93 at baseline for the CAS modified for pediatrics 

(Woolery et al., 2006). 

Additionally, item selection was evaluated through tabulation and demonstrated 

that one item (oozing liquid stool) was not often selected by respondents.  In further 

analysis, it was discovered this item was most often selected by severely constipated 

individuals and probably represented the extreme of constipation specific symptoms 

(McMillan & Williams, 1989).  This item was a problem on the pregnancy scale as well 

http://pubget.com/search?q=author:%22A%20A%20Dal%20Molin%22&from=22885963
http://pubget.com/search?q=author:%22A%20A%20Dal%20Molin%22&from=22885963
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and was moved to the end of the scale so the symptoms progressed in severity 

(Broussard, 1998). Also, the children responding to the pediatric instrument had difficulty 

with this item (Woolery et al, 2006).  Further revision of this item may be needed to 

make sure respondents understand what is being asked and that the lack of responses is 

truly reflective of an absence of this symptom.  Internal consistency reliability across the 

studies ranged from alpha .70 (McMillan & Williams) to .768 (Dal Molin et al., 2012).  

When the “oozing” item was removed there was little change (alpha=.67) (McMillan & 

Williams); however, moving it to the last item on the scale increased the alpha coefficient 

value (Brousard, 1998).  Based on the findings, the items of the scale are interrelated and 

measure a single construct. 

Validity. Content validity for the original CAS was determined by literature 

review to identify the characteristics of constipation.  The defining indicators associated 

with constipation were put in layman terms and understandability was assessed using 

Powers formula (McMillan & Williams, 1989).  In the Italian study, the translation of the 

CAS was accomplished in several steps: (1) the initial translation of the CAS was 

completed by two individuals who were proficient in both English and Italian; (2) 

verification of the translation was performed by the first author; (3) back translation was 

performed by the midwife member of an Italian professional association of translators, 

and (4) final confirmation of translation by Dr. McMillan the author of the CAS (Dal 

Molin et al., 2012).  In the pediatric study, the language was changed to be age 

appropriate and the revisions were reviewed by pediatric nurses and patients (Woolery et 

al, 2006).  While content validity was reported in several of the studies, only one study 

used a formalized process reporting statistics (Boussard, 1998).  In revising the CAS for 

http://pubget.com/search?q=author:%22A%20A%20Dal%20Molin%22&from=22885963
http://pubget.com/search?q=author:%22A%20A%20Dal%20Molin%22&from=22885963
http://pubget.com/search?q=author:%22A%20A%20Dal%20Molin%22&from=22885963
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pregnancy an expert panel of reviewers evaluated the instrument.  Agreement was 

calculated using both the CVI and Cohen’s kappa statistic.  Both demonstrated evidence 

for content validity especially if the “oozing” item was removed. 

Construct validity was primarily evaluated using contrasted group approach.  

There was a significant difference (p<.001) in mean CAS scores between those at risk for 

constipation and those not at risk.  The findings supported the ability of the CAS to 

differentiate among those who were potentially constipated and those who were not 

constipated.  In the Italian study there was a significant difference between the median 

CAS scores for the healthy adult volunteers and the patients with advance cancer 

(p<0.001); however the difference in median CAS scores between the patients receiving 

constipating medications and those who were not was not significant (p=.0791).  In the 

pregnancy study the results of the t-test comparing the high risk pregnancy group and the 

low risk pregnancy group did not achieve significance.  This may have been the result of 

a lack of variability across the subjects.  It was anticipated the high risk group would 

have a higher risk of constipation since many are on bed rest.  However, bed rest may not 

have increased the intensity of the symptoms enough to differentiate between the groups.  

A better evaluation of the sensitivity of the instrument to discriminate between subjects is 

to compare those not anticipated to be constipated and those who at risk.  The instrument 

did appear to be sensitive to changes across the population at risk. 

Summary. Overall, the studies conducted using the CAS have built on the 

existing psychometric testing by providing further evidence for reliability and validity 

across different populations.  Changes in weekly total CAS scores on the pediatric 

version over six weeks supported the evidence of internal consistency (Woolery et al, 
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2006).  However, administering the instruments three times per week is not reasonable in 

the setting of constipation in pediatric oncology.  Additional study is needed to determine 

the frequency and timing of administration for the oncology patient.  In most situations, 

construct validity was built upon the original work on the CAS.  All of the contrasting 

group analysis demonstrated significant findings except for the Italian advance cancer 

population where the difference in median CAS scores between those receiving and not 

receiving constipating medications were not significant and the pregnancy population 

where the t-test was not significant between high risk pregnancy and low risk pregnancy.  

For the advance cancer population (Dal Molin et al., 2012) the age of the population may 

be an additional contributing factor as the literature reports an increase in constipation in 

the elderly population.  For the pregnant population (Boussard, 1998), this may have had 

more to do with the risk of constipation not being very different between the two 

populations as hypothesized.  Further evaluation would be needed.  The radiotherapy 

study modified the CAS and used it in a randomized setting.  The CAS was triangulated 

with a QOL questionnaire (QLQ-30) and qualitative field notes.  Responses were divided 

into tertiles.  Results suggest the MCAS provided more information about the assessment 

of constipation compared to the bowel function section of the QLQ-30, and it was better 

able to identify individuals that perceived themselves as constipated (Isenring, Bauer, & 

Capra, 2005). 

Conclusions of Constipation Instrument Review 

Both the PAC-SYM and CAS assess constipation specific symptoms from the 

patient perspective.  This is important given the sensitive and private nature of discussing 

bowel habits.  A strength of each of the instruments is the limited number of items to 

http://pubget.com/search?q=author:%22A%20A%20Dal%20Molin%22&from=22885963
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complete.  This is important when choosing an instrument for use in pediatrics.  A limited 

number of items reduce respondent burden and potentially measurement error.  The 

brevity of the instruments also increases the potential use in the clinical setting as a 

consistent method for measuring constipation related signs and symptoms.  Another 

advantage of the PAC-SYM and CAS is the scores demonstrated sensitivity to changes in 

severity as evidenced by findings of contrasting groups. 

Although the PAC-SYM and the CAS purport to assess constipation, there are only 

four common symptoms shared between the original versions of the instruments-- smaller 

bowel movements, painful bowel movements, unproductive urge, and bloating.  The CAS 

modified for peds contains the same symptoms as the CAS using pediatric friendly 

language.  The MCAS shared two symptoms with the PAC-SYM and five symptoms 

with CAS.  Table 2.5 summarizes the differences between the PAC-SYM, and the 

various versions of the CAS studied in patients with cancer.  Deleted items on the initial 

PAC-SYM and not on the final version included gas and loose watery stools.  It is 

unclear which of the symptoms are the best indicators of constipation and are sensitive 

enough to detect changes over time in pediatric hematology or oncology patients.  Further 

investigation is needed to determine the best indicators of constipation in the pediatric 

population and was the focus of this research study. 
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Table 2.5 

Comparison of the Patient Assessment of Constipation (PAC-SYM) and Constipation 

Assessment Scale (CAS)  
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Instrument Development 

Preliminary Work  

Managing symptoms in children with cancer is an integral part of clinical 

practice.  It was the identification of an increase in constipation and fecal impactions in 

the pediatric oncology population by the investigator, the nursing staff of the Pediatric 

Program of Care, and the clinical pharmacist at the National Institutes of Health, that led 

to the initial work in this area.  A performance improvement (PI) project was initiated in 

which chart audits demonstrated a lack of consistency in assessment and management of 

constipation even when patients were prescribed vinca alkaloids and/or opioids.  A 

literature search revealed a paucity of assessment instruments and evidenced based 

interventions to guide practice.  The outcome of the PI project was the development of an 

algorithm for the management of constipation, a pamphlet on tips for managing 

constipation, and initiation of a research study by the investigator and members of the PI 

project team (Woolery et al., 2006).  An assessment instrument developed to assess the 

presence and severity of constipation in the adult oncology population, the Constipation 

Assessment Scale (CAS) (McMillan & Williams, 1989), was identified during the 

literature review.  It was the only instrument that had been used in the cancer population 

and in particular with cancer patients who were receiving vinca alkaloids and/or opioids.  

With permission from the author, Dr. McMillan, each of eight lay statements was 

converted into age appropriate language to reflect pediatric defecation issues and 

terminology (Woolery et al., 2006).  The Constipation Assessment Scale (CAS) modified 

for pediatrics is an eight-item self-report tool designed to assess both the presence and 

severity of constipation.  It consists of a 3-point summated rating scale (0 = no problem; 
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1 = some problem; 2 = severe problem) resulting in a total score that ranges from 0 (no 

constipation) to 16 (severe constipation).  A prospective pilot study was conducted in 

children diagnosed with cancer receiving vinca alkaloids and/or opioids (n=21) (Woolery 

et al 2006).  The CAS modified for pediatrics was administered to subjects three times a 

week for a maximum of six weeks.  The tool takes approximately two minutes to 

complete, suggesting a low response burden for the patient.  The findings of this pilot 

study assisted in testing a constipation definition in pediatrics, and establishing 

psychometric evidence of a modified version of the CAS for pediatrics.  Test-retest 

reliability (r=.93; p<.001) and construct validity using known contrasting groups 

consisting of subjects designated as constipated at baseline versus not constipated by 

history and physical exam (t=4.4, p<.001) was evident.  The findings were consistent 

with the CAS (McMillan & Williams, 1989).  See Table 2.4 summarizing the evidence of 

reliability and validity for the various versions of the CAS presented earlier in this 

chapter. 

Although there was limited testing of a modified version of the CAS in pediatrics, 

it was clear from the pilot study that further revisions were needed based on qualitative 

data obtained as well as a comparison of findings on bowel symptom diaries and CAS 

scores.  In many instances, children articulated having difficulty with the response 

options of no problem, some problem, and severe problem.  Many subjects verbally 

indicated when completing the CAS, they were experiencing a symptom but did not view 

it as a problem thus they had difficulty quantifying and mapping their response to the 

response options provided on the instrument.  At times findings from the bowel diary 

indicated a higher frequency of a symptom than the CAS.  Based on findings from this 
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study, Woolery et al. (2006) recommended further revisions to the CAS modified for 

pediatrics, for example, revisions of the wording of the Likert-type rating scale points and 

revisions of items such as stool size since some respondents asked questions about the 

meaning of stool size.  The confusion over the meaning of stool size can lead to 

inconsistencies in how respondents interpret and map their responses. 

Creation of the Pediatric Constipation Assessment Scale (P-CAS) 

This section describes the steps taken to develop the Pediatric Constipation 

Assessment Scale (P-CAS) which was the outcome of doctoral course work in theory, 

measurement, and questionnaire design.  The construction of the P-CAS involved 

following the steps for scale development (DeVillis, 2003). 

Step 1: Determining What to Assess. The initial step involved specifying 

explicitly the purpose and clearly defining the underlying construct of the instrument.  

The intended purposes of the P-CAS are assessing constipation in children with cancer or 

hematologic disorders between 8 and 17 years of age, determining the need for 

interventions, and evaluating the effectiveness of interventions.  A critical element of this 

step is outlining the conceptual framework for the instrument.  In order to better 

understand constipation, a concept analysis was performed in relation to the pediatric 

oncology population.  A synthesis of the literature to clarify and define the concept of 

constipation and its associated attributes, and identification and critique of existing 

instruments were discussed in detail earlier in Chapter II.  This review was essential 

understanding the concept of constipation and developing the assessment instruments 

used in this study. 
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Step 2: Generating the pool of items for the P-CAS. Step 2 involved generating 

the pool of items for the instrument and determining the targeted reading level.  Since the 

instrument is designed for children and adolescents to complete, simplicity is important. 

Pool of Items. The items from the CAS modified for pediatrics served as a starting 

point for creating the P-CAS.  The 20 items on the P-CAS were derived from the 

conceptual definition of constipation, review of the literature, the Model for Constipation 

across the Lifespan, adaptations of the CAS (McMillan & Williams, 1989) and PAC-

SYM (Frank et al., 1999) instruments designed for assessing patient reported signs and 

symptoms of constipation in adults.  As discussed earlier in this chapter, the CAS and 

PAC-SYM contain some similar and dissimilar items.  At the time the CAS was modified 

for pediatrics, the PAC-SYM was not identified as a possible instrument.  Feedback from 

a pilot study using the modified version of the CAS for pediatrics (Woolery, et al, 2006) 

was incorporated in identifying items.  During this step it is important to identify all items 

that are believed to adequately represent the content domain.  Since it is unclear which 

signs and symptoms children with cancer experience when constipated, the number of 

items on the instrument was expanded.  Additionally, since there were perceived 

differences in the meaning of stool size, there is alternative wording for stool consistency 

and size.  For instance, “hard stools” versus “separate hard balls” are alternate words for 

stool consistency.  Table 2.6 illustrates the linkage between the conceptual definitions of 

the symptoms of constipation and items on the P-CAS. 
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Table 2.6 

Domain Objective and Corresponding Instrument Items of the Pediatric Constipation 

Assessment Scale (P-CAS) 

Theoretical Definition A subjective perception of an abnormal defecation pattern 

whose meaning varies from person to person.  It is 

characterized by a constellation of signs and symptoms such 

as change in stool frequency, stool consistency (e.g. dry, 

hard and/or lumpy stools), stool size, rectal gas pattern, and 

ease of stool passage. Stool passage difficulties include 

straining, incomplete passage, unable to pass, and painful 

passage 

 

Domain Objective To assess the presence and severity of constipation in 

children with cancer 

 

Operational Definition Total score on the Pediatric Constipation Assessment Scale 

(P-CAS) comprised of 20 items to measure presence and 

severity of constipation. The items are rated on a 5 point 

summated rating scale ranging from almost never to almost 

always. The total score is summed across all of the items.  
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Table 2.6 continued 

Symptoms of Constipation Number 

of items 
Items on Instrument 

 
Stool Characteristics 

Stool frequency 2 Did you poop less than usual for you? 
Did you poop more than usual for you? 

Stool consistency 4 Was your poop hard? 
Was your poop lumpy? 
Was your poop separate hard balls? 
Was your poop separate hard balls stuck 

together? 
 

Stool size 2 Was your poop smaller in size than usual for 

you? 
Was your poop wider in size? 
 

Passage Difficulties 
Straining 1 Was it difficult for you to push the poop out? 

 
Incomplete passage of stool 1 Did you feel there was more poop to come out 

after you were done pooping? 
 

Inability to pass stool 1 Did you feel like you needed to go poop, but it 

would not come out? 
 

Painful passage of stool 1 Did your bottom hurt when you pooped? 
 

Rectal gas pattern change 2 Did you pass more gas (fart) than usual for you? 
Did you pass less gas (fart) than usual for you? 
 

Colonic 
Overflow diarrhea 2 Was there poop on your underwear? 

Did you leak runny poop? 
 

Systemic GI symptoms   
Abdominal distention or bloating 
 

1 Did your tummy feel too full? 

Abdominal pain 1 Did your tummy hurt? 
 

Perianal 2 Did you have bleeding with a poop? 
Was there blood on your poop? 
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Reading level of P-CAS.  The targeted population is children between the ages of 

8 and 17 years and the reading level is third to fourth grade.  Items were phrased in age 

appropriate language.  The wording was chosen carefully, structured around the language 

usage of children, and kept simplistic.  Because children between the ages of 7 to 12 

years generally interpret words literally (de Leeuw, Borgers & Smits, 2004), attempts 

were made to avoid vague language, words with multiple meanings, problem words, and 

negative wording which can contribute to measurement error (Fowler, 1995; Grecca, 

1990; Payne, 1951).  The complexity of the wording was minimized by structuring 

sentences with 14 syllables or less and using words typically with no more than two 

syllables.  The reading level was calculated using the Powers-Sumner-Kearl Readability 

Formula which is suited for children age 7-10 years and is based on sentence length and 

number of syllables (Meade & Smith, 1991).  The calculated reading level was third 

grade.  Additionally the Flesch Reading Ease and Flesch-Kincaid grade level formulas 

were used as these are best for assessing upper elementary and secondary reading 

materials.  The Flesch reading ease was 94.7 out of 100 points.  The higher the score, the 

easier the material is to understand.  The score fell within the very easy range.  The 

Flesch-Kincaid grade level was 2.1.  Since it is difficult to construct child friendly 

instruments with wording at the correct developmental level, the principal from the 

National Institutes of Health Children’s School at the Clinical Center, an accredited 

satellite of the Montgomery County Public School system, reviewed the P-CAS for 

readability and age appropriateness.  Prior to proceeding with content validity testing, the 

principal indicated the reading level was appropriate for a third grader.  Additionally, in 

conjunction with several doctoral level course assignments, feedback was elicited from 
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children in the community.  This assisted in identifying the child’s interpretation of the 

items, refining wording of the items, and validating signs and symptoms of constipation. 

Step 3: Determining the response format for measurement. This step involved 

determining the response format for the P-CAS.  Instruments can be constructed with a 

variety of response formats, however, Likert type response formats are common in 

symptom scales (Netemyer & Sharma, 2005; Wywrich & Tardino, 2005) and were 

preferred by adolescents (Hinds & Stroker, 1988).  Assessing preferred response format 

for patients may decrease potential error.  The Likert type rating scale can range from as 

few as 3 points to 10 points that may or may not have clarifiers other than at the anchor 

points to assist the individual in completing the scale (Chang, Hwang, & Feuerman, 

2000; Tranmer et al., 2003).  Unclear anchors in the response format can be a source of 

measurement error (Garyall et al., 2006; Samerelet al., 1996).  Three to five categories 

are recommended as the maximum for children by several researchers (deLeeuw, Borgers 

& Smits, 2004).  Discrimination between the various response options becomes an issue 

with more than five categories.  Three point Likert type rating scales have been found to 

be less reliable than 4-point scales (Alwin & Krosnick, 1991).  In a cross sectional study 

of elementary school children’s perception of health and well being (n=19), cognitive 

interviews that focused on the child’s understanding of the response format demonstrated 

that children 8 years and older used the full range of response options on 5-point Likert 

type rating scales whereas children 6 to 7 years tended to convert the 5-point scale to a 3-

point scale by choosing the extremes and middle options (Rebook et al., 2001).  A 5-point 

Likert-type rating scale was chosen to assess the presence and severity of the symptoms 

on the P-CAS (Netemeyer & Sharma, 2003).  Since subjects in the previous pilot study of 
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children with cancer indicated difficulties with the response category clarifiers, the 

response clarifiers were modified to child friendly language with each point on the scale 

being labeled (Fowler, 1995).  For example, no problem, some problem, and severe 

problem were changed to almost never, once in a while, sometimes, a lot, and almost 

always. 

Step 4: Constructing the P-CAS. The final step involved formatting the P-CAS.  

Once the items were identified for the P-CAS the instrument layout was constructed 

according to principles outlined by Dillman (2007).  This is an important step as style of 

presentation as well as the actual content of an instrument can influence measurement 

error and should be carefully evaluated (Leidy & Vernon, 2008).  Each of the Likert 

rating categories was labeled and remained consistent throughout the P-CAS to decrease 

confusion and potential measurement error.  Evidence suggests that labeling each point 

on rating scales with verbal labels increases reliability and validity (Alwin & Krosnick, 

1991; Fowler, 1990; Shaeffer & Presser, 2003).  Write space was created on the P-CAS 

and font size increased to decrease measurement error when children are completing the 

instrument.  Instructions for completing and sample questions were included after the 

instructions as practice similar to many of the tests children take in the school setting. 

Chapter Summary 

This chapter summarized the current literature and research regarding 

constipation.  The literature supporting the conceptual model guiding this study and 

conceptual definition was reviewed.  Challenges in measurement and critiques of existing 

measures for constipation demonstrates the P-CAS would fill a void.  Additionally the 

steps used to construct the P-CAS and decisions made during the construction were 
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discussed.  This research study expanded on what was currently known about the 

assessment and measurement of constipation in children with cancer or hematologic 

disorder.  It built on findings from the pilot study of the CAS modified for pediatrics 

(Woolery et al., 2006).  Chapter III describes the research design and the methods that 

were used to estimate the reliability and validity of the Pediatric Constipation Assessment 

Scale (P-CAS) when administered to children with cancer or hematologic disorder. 
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CHAPTER III 

METHODOLOGY: RESEARCH DESIGN AND METHODS 

 

Introduction 

The plan for evaluating the psychometric properties of the P-CAS involved 

several phases and studies to gather supportive evidence of reliability and validity.  

Although validity cannot exist without evidence of reliability, content validity is 

determined prior to testing a new instrument (Crocker & Algina, 1986; Nunnally & 

Bernstein, 1994; Waltz, Strickland, & Lenz, 2005).  Traditionally, the American 

Psychological Association (APA) has conceptualized validity as consisting of three 

distinct types, content, criterion, and construct, with each corresponding to a different 

research purpose (Crocker & Algnia, 1986).  However, modern views have unified 

validity under the overarching framework of construct validity (APA, 1999: Crocker & 

Algina, 1986).  Messick (1995) has proposed six sources of evidence of construct 

validity: (1) content—well written questions, (2) response format—subject thought 

process, (3) internal structure-reliability, (4) relation to other variables—external 

correlation of construct with related measures, (5) generalizability across populations and 

time, and (6) consequences—evaluation of the intended and unintended outcomes. 

This chapter describes the design and procedures used to evaluate and revise the 

P-CAS.  Specifically, areas discussed are (1) the research design, which included three 

phases; (2) study variables and measures; and (3) elements of the study including sample, 

setting, procedures and data analysis.  Within the elements of study section information 

applicable to all phases is presented first followed by information specific to the 

individual phases of the study. 
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Research Design 

The purpose of this instrument testing study was to revise and evaluate the 

psychometric properties of the Pediatric Constipation Assessment Scale (P-CAS) in 

children with cancer or hematologic disorders.  The study consisted of three sequential 

phases (see Figure 3.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: Study Plan 

Phase 1: Content Validation 

The specific aims for Phase 1 were to: (1) assess content validity of the P-CAS using 

an expert panel of professionals and child informants representative of the target 

population, and (2) revise the scale to improve validity if necessary.  The research 

Phase 1  
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Post Administration 
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administration 
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administration 
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Instrument Revision 

 

Validity Reliability 
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questions were: (1) What is the evidence supporting the content validity of the P-CAS for 

children with cancer?, and (2) Which components of the P-CAS, if any, need further 

revision to improve the content validity of the instrument? 

Expert panels are used to evaluate the relevancy of items on the instrument during 

the development phase.  Traditionally professional experts who are considered 

knowledgeable on a particular topic as evidenced by years of clinical experience with the 

targeted population, research in the topic area, and/or number of publications and 

presentations in the area of interest, are used to assess content validity (Davis, 1992; 

Nunnally & Bernstein, 1994).  There is evidence in the literature, however, that school 

aged children and adolescents are capable of providing useful information during content 

validation studies (Stewart, Lynn, & Michel, 2005; Schilling et.al, 2007, Schilling et al. 

2009).  An advantage of using child informants is that they represent the targeted 

population and they can better assess the readability of the P-CAS. 

In Phase 1 of the study, the P-CAS was evaluated by professional experts and 

child informants to assess content validity.  Both groups were asked if the domains and 

items on the P-CAS were clear, representative of the construct being measured, and 

relevant to the targeted population children with cancer.  Based on results of the content 

validity analysis, further revisions to the P-CAS were necessary prior to initiation of 

Phase 2 of the study. 

Phase 2: Pre-Testing 

The specific aim for Phase 2 was to administer the revised P-CAS to children with 

cancer or hematologic disorders (e.g., sickle cell anemia) and conduct cognitive 

debriefing interviews following its administration to evaluate their comprehension, 
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information retrieval, and response formulation.  The research questions included:  

(1) Which components of the P-CAS needed further revision to improve reliability and 

validity of the instrument?, and (2) What was the relationship between the P-CAS and the 

type of stool indicated on the Bristol Stool Form Scale (BSFS) and grading of 

constipation severity on the National Cancer Institute Common Terminology Criteria for 

Adverse Events (NCI-CTCAE)? 

Although many instruments developed for adults are reported to be at a sixth or 

eighth grade reading level, children may not understand or cognitively appraise the 

symptom the same way as an adult.  Cognitive interviewing is one technique used to 

evaluate comprehension and understandability of instruments or surveys.  This technique 

has been reported to assist in improving the design of questionnaires, identifying 

problematic areas, assessing relevancy and clarity of items to the target population, 

increasing the confidence of reliability and content validity, and decreasing potential 

measurement error (Jobe & Migngay, 1989; Knafl et al., 2007; Leidy & Vernon, 2008; 

Tourangeau, Rips, & Rasinski, 2000; Willis, 2005).  There is evidence that school aged 

children can provide accurate self-reports of their health and are capable of providing 

useful information during cognitive interviews (Franciosi et al., 2011; Irwin, Varini, 

Yeatts & DeWalt, 2009; VarRebok, et.al, 2001; Riley, 2004).  In a study of children 

between the ages of 5 and 11 years in which cognitive interviewing was used to assess 

understanding of health concepts and response wording, children eight years or older 

were better able to report on their health than children five to seven years old (Rebook et 

al 2001; Riley, 2004).  In the development of a pediatric bank of patient reported 

outcomes, children eight years and older were able to provide insight into the 
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comprehension of items (Irwin, Varini, Yeatts & DeWalt, 2009.).  Another advantage of 

cognitive interviews is that they permit greater exploration targeted at the instrument and 

what the individual is thinking (Willis, 2005).  For these reasons, this technique was used 

in Phase 2. 

Cognitive interviews can be conducted concurrently as the individual is 

completing the instrument or retrospectively after completion.  In this study, retrospective 

probing after the administration of the P-CAS was used as it has been found to be 

beneficial in evaluating self administered questionnaires and closely resembles field 

procedures (Willis, 2005; Willis 1999).  Additionally, retrospective probing is a less 

abstract process and is believed to be an easier task for children than the technique of 

think out loud in which the individual is instructed to talk out loud about how they 

arrived at their responses to the questions or concurrent probing where the process of 

completing the survey is interrupted to explore responses.  The cognitive process model 

described by Willis (2005) was used to assess how respondents interpreted and answered 

questions.  According to this model the subject performs four tasks when responding to a 

question: (1) interpretation that involves question intent and meaning of the terms,  

(2) memory recall that involves retrieval of information and recall strategy, (3) judgment 

that involves making a decision, and (4) making a response which involves mapping the 

response generated by the respondent to the response categories on the instrument. 

In Phase 2 of the study, the revised P-CAS was administered to children with 

cancer or hematologic disorders followed by cognitive interviews.  A standardized 

interview guide of probes developed by the researcher was used to elicit information 

about how subjects interpreted the scale instructions and specific wording of the items, 
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retrieved information and used the reference time period for rating items, making 

decisions about how to respond to items, and mapping answers to the response format, all 

of which can result in individuals responding differently than expected and measurement 

error (Willis, 2005).  In addition, subjects were asked about the relevancy of items and 

potentially missing items (Knafl et al., 2007).  Based on results of the pre-testing of the 

instrument and the outcome of the cognitive interviews, further revisions to the P-CAS 

were necessary and are discussed in Chapter IV. 

Phase 3: Field Testing 

The specific aim for Phase 3 was to assess the reliability and validity of the 

revised P-CAS in children with cancer or hematologic disorders.  The research questions 

included: (1) What is the evidence supporting the reliability and validity of the P-CAS?, 

(2) What is the association between the P-CAS and the type of stool indicated on the 

Bristol Stool Form Scale?, and (3) What is the relationship between the P-CAS scores 

and the grading of constipation severity on the National Cancer Institute Common 

Toxicity Criteria for Adverse Events (NCI CTCAE)? 

In Phase 3, the P-CAS was administered to a group of children with cancer or 

hematologic disorders at high risk for constipation and a group at low risk.  The children 

completed the Bristol Stool Form Scale (BSFS) to provide the child’s perception of stool 

consistency at study entry, in the last three days prior to study entry, and when 

constipated.  The BSFS was chosen because it was a pictorial representation of stool 

consistency, had been cited in a number of research studies as one outcome indicator of 

changes in stool consistency and constipation, and had some evidence of validity.  The 

NCI CTCAE for constipation was completed at study entry.  The NCI CTCAE is the 
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acceptable gold standard for reporting adverse events occurring in adults and children 

participating in clinical trials. 

Variables and Study Measures 

Six measures were used to collect the necessary data.  The variables comprising 

the data are organized according to antecedents, attributes, and consequences of 

constipation (see table 3.1).  The conceptual definition of each variable and the measure 

used is also described in Table 3.1.  A detailed description of each measure follows.  

Children use a variety of words for bowel movement.  For the purpose of this study, the 

terms “stool”, “bowel movement” and “poop” were used interchangeably.  

Table 3.1  

Conceptualization of the study variables and measures 

Concepts Variable Definition Instrument/Form 

 
Antecedents of constipation 

Intrinsic 

Characteristics 
Parent or guardian   

Parent/Guardian 

Demographic and 

Child Bowel 

Assessment Form 
 

Age Number of years since birth 
 

Gender Sex of parent or guardian 
 

Ethnicity and 

race 
Affiliation resulting from 

racial or cultural ties 
 

Education Parent or guardian’s highest 

level of education 
 

Child’s   
Parent/Guardian 

Demographic and 

Child Bowel 

Assessment Form 
 

And 
 

Part IV of the 

Pediatric Constipation 

Survey 

Age Number of years since birth 
 

Gender Sex of child 
 

Ethnicity and 

race 
Affiliation resulting from 

racial or cultural ties 
 

Education Child’s highest level of 

education 
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Table 3.1 continued 

 

Concepts Variable Definition Instrument/Form 

 
Antecedents of constipation continued 

Intrinsic 

Characteristics 
Cancer diagnosis Type of cancer Parent/Guardian 

Demographic and 

Child Bowel 

Assessment Form 
 

Date of diagnosis 
Type of cancer 

treatments 
Chemotherapy, radiation, 

surgery and/or biotherapy  
Hematologic 

disorder 
Type of hematologic disorder 

(e.g. sickle cell anemia, 

aplastic anemia) 
 

Extrinsic 

Influences 
Child’s bowel 

history 
Child’s frequency of stool 

evacuation, last bowel 

movement, whether the child 

has less than three bowel 

movements in seven days, 

and stool form characteristics 

For Phase 1 
Content validity form 
 
For Phase 2 and 3: 

Part III of the 

Pediatric 

Constipation Survey 
  

Dietary  Number of servings of fruits 

and vegetables and bran 

consumption.  
 

Constipation Risk 

Assessment 

Pharmacologic  Pharmacologic 

Agents 
Medications with 

constipating effects 
Constipation Risk 

Assessment 

 
Attributes of constipation 

 

 Stool frequency 

change 
Less than 3 bowel movements 

per week and/or change in the 

child’s usual pattern of stool 

evacuation. 

 

For Phase 1 
Content validity 

form 
 
For Phase 2 and 3: 

Part III of the 

Pediatric 

Constipation Survey  
 

Stool 

consistency 

change 

Texture of bowel movement 

varies along a continuum 

from a hard, formed, solid 

mass to liquid having no 

form. 
 

Stool size  

 
Dimension of bowel 

movement (e.g. width, 

diameter, small) 
 

Straining Holding one’s breath and 

pushing with force to 

evacuate stool from rectum 
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Table 3.1 continued 

 

Concepts Variable Definition Instrument/Form 

 
Attributes of constipation continued 

 Incomplete passage 

of stool 
Partial evacuation of bowel 

movement and sensation there 

is still more stool to be 

evacuated.  

For Phase 1 
Content validity 

form 
 
For Phase 2 and 3: 

Part III of the 

Pediatric 

Constipation 

Survey  
 

Inability to pass 

stool 
Urge to have bowel movement 

but no evacuation of stool. 
Painful passage of 

stool 
Pain experienced when 

attempting to have a bowel 

movement 
 

Rectal gas change Perceived amount of gas 

passed from rectum 

 
Consequences of Constipation 

 

 Overflow diarrhea Liquid stool that is evacuated 

from the rectum around 

harden stool 

 

For Phase 1 
Content validity 

form 
 
For Phase 2 and 3: 

Part III of the 

Pediatric 

Constipation 

Survey 

Abdominal 

distension or 

bloating 

Swelling of abdomen 

secondary to an accumulation 

of intestinal gases 
 

Abdominal pain Pain in the area around the 

umbilicus and below 
 

Perianal bleeding Red streaks or blood on the 

surface of the bowel 

movement 

    

Content Validity Form 

The content validity form developed by the researcher provided a standardized 

structure for rating the relevancy of each of the P-CAS items and for determining if the 

twenty items identified for content validation were clear, representative of the construct 

of constipation, and relevant to the target population.  Table 3.2 contains the twenty items 

identified for the initial version of the P-CAS used in this study.



84 

 
 

Table 3.2 

Items on the Pediatric Constipation Assessment Scale (P-CAS) for Phase 1 

  

1. Did you poop less than usual for you? 

2. Did you poop more than usual for you? 

3. Was your poop hard?   

4. Was your poop lumpy? 

5. Was your poop separate hard balls? 

6. Was your poop separate hard balls stuck together? 

7. Was your poop smaller in size than usual for you? 

8. Was your poop wider in size?  

9. Was it difficult for you to push the poop out? 

10. Did you feel there was more poop to come out after you were done pooping? 

11. Did you feel like you needed to go poop, but it would not come out? 

12. Did your bottom hurt when you pooped? 

13. Did you pass more gas (fart) than usual for you? 

14. Did you pass less gas (fart) than usual for you? 

15. Was there poop on your underwear? 

16. Did you leak runny poop? 

17. Did your tummy feel too full? 

18. Did your tummy hurt? 

19. Did you have bleeding with a poop? 

20. Was there blood on your poop? 
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A professional expert version of the content validity form and a child informant 

version which was modified to be age appropriate were constructed and completed at 

study entry in Phase 1 of this study.  The form included the objective and goal of the  

P-CAS; instructions for completing the form; and an explanation of the summated rating 

scale.  The professional expert version had a four point summated rating scale whereas 

the child version has 3 points to rate the relevancy of items.  Figure 3.2 contains an 

example of one of the P-CAS items from the healthcare professional expert and child 

informant content validity form.  See Appendix A for the detailed professional expert and 

child informant versions of the content validity forms. 

Healthcare Professional Expert Version  

 
Items on Instrument Not relevant 

1 

Somewhat Relevant 

2 

Quite Relevant 

3 

Very Relevant 

4 

 

Did you poop less 

than usual for you? 

    

 

 

 

Child Informant Version 

 
Symptoms of Constipation 

 

Good question Good question that needs correction  Bad question 

 

Did you poop less than 

usual for you? 

   

 

 

 

Figure 3.2  Example of P-CAS item and rating scale on professional expert and child 

informant content validity forms 

 

Subjects were told there was no right or wrong answer and were provided space 

under each item to make comments.  In addition to the rating of the items, participants 

were asked to identify any missing items, items that were not relevant, and any 

ambiguous items.  Each panel of experts was also asked about the appropriateness of the 

reference timeframe of seven days.  Additionally, the professional experts were asked if 
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the items were age appropriate and if not to provide specifics.  Lastly they were asked if 

there was any missing demographical information. 

Pediatric Constipation Survey 

The Pediatric Constipation Survey (PCS) was constructed by the researcher in a 

doctoral elective course as a vehicle for administering the P-CAS and the BSFS, which as 

noted above was used to estimate validity of the P-CAS.  The PCS consisted of four 

sections: (1) Child bowel frequency, (2) Bristol Stool Form Scale (BSFS), (3) Pediatric 

Constipation Assessment Scale (P-CAS) and (4) Demographic questions (see Appendix 

B).  Each part of the survey is described in detail below.  A sample question was 

provided as part of the instructions for completing the PCS.  The PCS was completed 

once by children at study entry in Phase 2 and by another group of children in Phase 3.  It 

took approximately 10 minutes or less for children to complete the survey. 

Part I: Child Bowel Frequency.  Part I of the PCS contained the bowel frequency 

questions (see Appendix B).  Questions were chosen based on the literature indicating an 

effect on bowel frequency as described in Chapter II.  Studies in children demonstrate a 

wide variability in stool frequency among individuals (Muggie et al., 2011). 

Part II: Bristol Stool Form Scale.  Part II of the PCS contained the Bristol Stool 

Form Scale (BSFS) and the associated questions (see Appendix B).  The BSFS is a seven 

item pictorial scale for classifying stool consistency.  Stool categories range from Type 1 

indicating hard, separate nut-like stools to Type 7 indicating watery stools (Lewis & 

Heaton, 1997).  Types 1 and 2 represented stools associated with constipation, Types 3 

through 5 represented normal stools that are easily evacuated, and Types 6 and 7 

represented stools progressing from soft loose stools to watery stools associated with 
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diarrhea.  Type 1 stools have spent the most time in the colon and Type 7 the least 

amount of time.  The researcher modified the BSFS by simplifying the words associated 

with each stool type and changing the title with permission.  A visual representation of 

this concept is found in Figure 3.3.  A visual representation of the BSFS along with 

questions asking children to classify the type of their last stool, of their most frequent 

stool  in the last 3 days, and stool when constipated was embedded in the PCS. 

   THE BRISTOL STOOL FORM SCALE 

Slow 

Transit 

 

Constipated 

Stool 

Consistency 
 

Type 1 

 

Separate hard lumps, 

like nuts 

 

Type 2 

 

Sausage-like but lumpy 

 

 

Normal 

Stool 

Consistency 

 

Type 3 

 

Like a sausage but with 

cracks in the surface 

Type 4 

 

Like a sausage or snake, 

smooth and soft 

Type 5 

 

Soft blobs with clear-cut 

edges 

 

Diarrhea 

Stool 

Consistency 

Type 6 

 

Fluffy pieces with 

ragged edges, a mushy 

stool 

Fast 

Transit 

Type 7 

 

Watery, no solid pieces 

 

Figure 3.3: Bristol Stool Form Scale  

Validity testing indicates that the stool form classified on the BSFS correlated 

significantly with intestinal transit time [r=0.7, p<0.001 (O’Donnell, Virjee & Heaton, 

1990), r= 0.5, p<0.0001 (Heaton & O’Donnell, 1994) and r=0.54, p<0.001 (Lewis & 

Heaton, 1997)], and may be a better indicator of constipation than stool frequency.  

Symptoms of straining and stool form were found to be linearly related (Heaton, Ghosh, 
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& Bradden, 1991).  Sixty-eight percent of healthy controls (n=30) reported straining with 

Type 1 stools and no straining with Type 7 stools.  Among 32 healthy adults, having 

harder stools correlated with slow transit time and having loose stools with fast transit 

time (p<0.001); however, stool frequency and stool form were not significantly correlated 

(Degen & Phillips, 1996).  In a study of healthy adult volunteers who received senna 

(n=44) compared to those who received loperamide (n=43), changes from baseline transit 

time correlated the best with stool form (r=-0.65, p<0.001) (Lewis & Heaton, 1997). 

The BSFS has been used in the clinical setting with adults and parents of children to 

improve communication between the patient and clinician.  Since it is a pictorial scale 

with verbal indicators, it was easy for most children to identify their stool type in Phase 2 

of this study.  In Phase 2 and 3 of this three-phase study the BSFS rating was used to 

classify the child’s last stool type, most frequent stool type, stool type when constipated.  

In subjects found it easy to identify their stool type.  The classifications then were used to 

evaluate the validity of the P-CAS (see analysis section below). 

Part III: Pediatric Constipation Assessment Scale (P-CAS).  The P-CAS is a 

self-report instrument for assessing the presence and severity of constipation in children 

with cancer or hematologic disorders. For Phases 2 and 3, the P-CAS was embedded into 

Part III of the PCS (see Appendix B).  The 14 items on the P-CAS were each rated using 

a 5-point summated rating scale of never (0), “once in a while” (1), “sometimes” (2), “a 

lot” (3), and “always” (4).  For Phase 3, once in a while was changed based on findings 

from Phase 2 to almost never.  Zero indicates absence of the symptom while 4 indicates 

the worst symptom severity for a particular item.  The total score is obtained by summing 

the item scores, and ranges from 0 (no constipation) to 56 (worst possible constipation). 
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Part IV: Demographic Questions.  Part IV of the PCS contained the demographic 

questions (see Appendix B).  Demographic questions were chosen based on the literature 

and included age, gender, race, ethnicity and education. 

Pediatric Constipation Survey with integrated cognitive interview probes script 

The researcher developed a cognitive interviewing script for Phase 2 of the study. 

Willis (2005) recommended a systematic approach based on the cognitive probing be 

employed when formulating probes.  Since a model does not currently exist, Willis 

recommended using the Questionnaire Appraisal System (QAS) as a framework.  The 

QAS was initially designed for appraising questions during the questionnaire review 

phase prior to conducting cognitive interviews (Willis & Lesser, 1999).  A modified 

version of the QAS served as a framework for developing the standardized probes (see 

Appendix C).  The standardized probes for cognitive interviewing were then integrated 

into the PCS to create a script (see Appendix C). 

Parent/Guardian Demographic and Child Bowel Assessment Form 

The Parent/Guardian Demographic and Child Bowel Assessment Form was 

developed by the researcher for use in this study.  It was completed by the parent or 

guardian at study entry and took about ten minutes for completion.  This form included 

questions on parent and child demographics and child bowel history.  Since some 

children may have difficulty answering race and ethnicity questions, they were included 

on both the Parent/Guardian Demographic and Child Bowel Assessment form and on the 

Pediatric Constipation Survey that was completed by the child (see above for 

description).  The parental responses for race and ethnicity were retained whenever there 

was a conflicting response between the child and the parent.  Bowel assessment questions 
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included bowel habits prior to diagnosis and since diagnosis, history of constipation, 

constipating medications such as vincristine and opioids, fluid status, and activity level 

(see Appendix D).  This form was modified for Phase 2 to include a section for children 

diagnosed with a hematologic disorder.  

Constipation Risk Assessment (Antecedents of constipation) 

The Constipation Risk Assessment Form was developed by the researcher for use 

with this study.  This form addresses the antecedents reported in the literature as 

increasing the risk of constipation (Burkitt, Walker, & Painter, 1972; Garrigues et al., 

2004; Mugie et al., 2011; Richmond & Wright, 2004; Smith, 2001; Selwood, 2006; 

Sykes, 2006).  Item generation included adaptation of the Constipation Risk Assessment 

Scale developed for adults (Richmond & Wright, 2005) and antecedents from the Model 

for Constipation Across the Lifespan constructed by the researcher after conducting a 

concept analysis of constipation.  Antecedents in this model include intrinsic 

characteristics, extrinsic influences, physiologic conditions, and pharmacologic agents 

(Woolery, 2011) (see Appendix E).  There is no reliability or validity data for this form.  

The form was completed by the parent/guardian, child’s medical team and/or a member 

of the research team at study entry in all phases of this study.  It took about 10 minutes to 

complete.  

National Cancer Institute (NCI) Common Terminology Criteria for Adverse Events 

(CTCAE) for Constipation Version 4 

The NCI CTCAE is a descriptive terminology system designed to standardize 

reporting of adverse events for participants on cancer clinical trials (NCI, 2009).  Each 

adverse event (AE) term is graded for severity based on clinical descriptors unique to a 
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particular AE from grade 1 indicating mild AE to grade 5 indicating death.  Clinicians 

use these grades to adjust doses of chemotherapy or radiation when needed.  Constipation 

is included in the gastrointestinal category.  Figure 3.4 contains the clinical descriptors of 

constipation according to grade 

(Http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev4.pdf).  

 

Figure 3.4 National Cancer Institute Common Terminology Criteria for Adverse Events 

for Constipation Version 4 

The NCI CTCAE has been incorporated into research protocols to grade dose 

limiting toxicities of therapies or interventions ever since the common toxicity criteria 

(CTC) were initially introduced in 1983.  Version 4 was released in May 2009.  Although 

the NCI CTCAE has no systematic evidence of reliability or validity, it is well accepted 

and considered the gold standard and mandated for reporting adverse events occurring in 

adults and children participating in clinical trials.  The NCI CTCAE for constipation was 

graded at the time children entered onto study.  Grading was done by a member of the 

child’s medical team or the research team at study entry.  These data were used to 

 Gastrointestinal Disorders  

Adverse 

Event 

1 2 3 4 5 

Constipation Occasional or 

intermittent 

symptoms; 

occasional use 

of stool 

softeners, 

laxatives, 

dietary 

modification 

or enema 

Persistent 

symptoms 

with regular 

use of 

laxatives or 

enemas; 

limited 

instrumental 

ADL 

Obstipation 

with manual 

evacuation 

indicated; 

limiting self 

care ADL 

Life 

threatening 

consequences 

urgent 

intervention 

indicated 

Death 

http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev4.pdf
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describe the sample and to assess validity using analytic procedures described later (see 

analysis section). 

Study Elements  

This research study was approved by the University of Maryland, Baltimore 

Institutional Review Board (see Appendix F).  Prior to implementing data collection an 

overview of the study was presented to the medical staff of the UMMC pediatric 

hematology oncology clinic.  The setting, sample, data collection and data analysis are 

detailed below.  Within each section information that was generic to all phases is 

presented first followed by anything unique to a particular phase. 

Setting 

All Phases.  For all three phases of this research study, children were recruited 

from patients seen in the Pediatric Hematology and Oncology outpatient clinic or 

admitted to the Hospital for Children located within the University of Maryland Medical 

Center (UMMC) Baltimore, MD.  UMMC is an academic medical center located in an 

urban area serving the local community, and providing tertiary care to the entire state and 

mid-Atlantic region.  The Pediatric Hematology and Oncology Department of the 

UMMC provided diagnostic and therapeutic services to patients within, but not limited 

to, the state of Maryland.  The patient population range in age from newborn to young 

adults in long term follow-up.  There is relatively equal distribution of gender.  The 

majority of diagnoses represented by this patient population were hematologic and 

oncologic disorders.  Major diagnoses included leukemias, lymphomas, solid tumors, 

brain tumors, anemia (congenital and acquired), sickle cell, coagulation disorders, and 

thrombocytopenia.  Treatment of patients with cancer was guided by standardized 
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treatment protocols developed by the Children’s Oncology Group (COG), a National 

Cancer Institute-funded national cooperative clinical trial group.  Children were managed 

in either the outpatient clinic with an average clinic day of 20 to 25 patients or admitted 

to the Children’s Hospital of UMMC. 

Phase 3.  Additionally, for Phase 3 of the study, children were also recruited from 

among children with cancer in the Baltimore-Washington metropolitan area who 

participated in Special Love activities for children with cancer.  Special Love is a non-

profit organization founded in 1983 that sponsors more than 15 programs throughout the 

year for children with cancer, their families, and friends of children with cancer.  Its 

headquarters are located in Winchester, Virginia.  Participants in the various programs 

come primarily from the Virginia, Maryland, and Metropolitan Washington, D.C., areas.  

Permission to approach children who participated in Special Love was obtained from the 

CEO and board members of this organization.  All initial contacts with potential subjects 

were made through a recruitment letter and/or flyer describing this study and seeking 

volunteers to participate.  The recruitment letter and/or flyer were distributed by Special 

Love through a mailing or at Special Love weekend events (see Appendix G.) 

Sample 

In this section the sample for each of the study phases is described.  There was a 

different sample recruited for each of the phases.  For Phase 1 two different samples were 

recruited, professional experts and child informants. 

Phase 1. 

Professional experts. A non probability purposive sample of 12 professional 

experts were recruited based on their familiarity with constipation and a minimum of five 
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years experience in their specialty.  Additional criteria for physicians and advance 

practice nurses included presentations, publications, and/or research on the topic of 

constipation. 

Sample size. Out of fifteen health care professionals contacted, twelve consisting 

of pediatric physicians (n=4), nurse practitioners (n=3), nurse researchers (n=3), and staff 

nurses (n=2) from the specialties of pediatrics, pediatric oncology or pediatric 

gastroenterology agreed to participate and completed the study documents.  Two 

pediatric gastroenterologists who had published on chronic constipation in children 

declined participation and another did not return the study documents.  The literature 

suggests that two to 20 experts are needed for content validity.  The number depends on 

the characteristics of the sample such as diversity of knowledge and clinical expertise 

with the topic that are needed to ensure the instrument is well constructed and measuring 

the intended concept (Crocker & Algina, 1986; Nunnally & Bernstein, 1994; Waltz, 

Strickland, & Lenz, 2005).  There are a limited number of professional experts in 

pediatrics who have presented or published on constipation in children with cancer.  

Twelve were chosen because it was believed this would result in a diverse population of 

experts and adequately represent the expertise needed. 

Child informants. A non-probability purposive sample of twelve children with 

cancer aged 8-17 years from any racial or ethnic group who spoke and read English, had 

a history of or currently experiencing constipation and were able to report symptoms and 

bowel habits were recruited.  Exclusion criteria included children who had in evaluable 

bowel function (i.e., colostomy), ileus, bowel obstruction, were paralyzed, or had an 

acute life threatening infection. 
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Sample size. All twelve child informants between the ages of 8 and 17 years who 

were experiencing or had a history of constipation approached agreed to participate.  

Seven children were 8-12 years of age (three boys and four girls) and five were between 

13-17 (three boys and two girls).  A minimum of three experts is considered to be 

acceptable; however, at least five experts is the preferred recommendation (Lynn, 1986), 

thus six in each group was deemed sufficient.  Having a heterogeneous sample increased 

the likelihood that the items were representative and can increase generalizability 

(Nunnally & Bernstein, 1994; Schilling et. al., 2007). 

Phase 2.  A non-probability purposive sample of children with cancer or 

hematologic disorders between the ages of 8 and 17 years of age who met the study 

inclusion criteria were recruited for Phase 2 of this study.  Both males and females were 

recruited in each age group with every effort made to recruit an ethnically diverse 

sample. 

Inclusion Criteria.  

1. Between the ages of 8 and 17 years. 

2. Diagnosis of cancer or hematologic disorder. 

3. History of or currently experiencing constipation secondary to chemotherapy 

or opioids.  

4. Able to report symptoms and bowel habits. 

5. Adequate cognitive ability to complete the study instrument. 

6. Able to speak and read English. 

7. Written consent of parent or legal guardian to participate. 

8. Written assent of child to participate. 
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Exclusion Criteria.  

1. Bowel function that is not able to be adequately evaluated including but not 

limited to:  

a. Presence of a stoma. 

b. Previous bowel resection. 

c. Neurogenic bowel. 

d. Pre-existing bowel disorder such as inflammatory bowel disease, or 

chronic gastrointestinal condition. 

2. An acute or life-threatening bowel obstruction. 

3. An acute illness. 

4. Developmental delay precluding accuracy of reporting bowel habits and 

symptoms. 

5. Unable to read or speak English. 

Sample Size. The instrument was administered to 12 children between the ages of 

8 and 17 years.  Two groups were recruited, children 8-12 years old and children 13-17 

years old.  Each age group consisted of boys and girls.  Out of fourteen children with 

cancer or hematologic disorders who were experiencing or had a history of constipation 

approached, twelve children between the ages of 8 and 17 years completed this phase of 

the study.  One child that was approached who met the study criteria was ineligible 

because the state was his legal guardian.  An eight year old boy was entered on study but 

was not included in the analysis because his mother had to assist him in staying focused 

to complete the PCS, and he was not able to provide focused responses to the questions 

during the cognitive interviews.  Each age group consisted of children receiving 



97 

 
 

chemotherapy with known constipating effects and/or receiving opioids or those who had 

previously received these agents.  Five to ten subjects is recommended to reach data 

saturation, defined as the point at which there is no significant new information identified 

about the items or difficulties with the response formatting (Leidy & Vernon, 2008; 

Willis, 2005), thus the sample size was deemed sufficient.  Data saturation was achieved 

as no significantly new information was identified.  A heterogeneous sample helped to 

ensure that items were representative and increased generalizability (Nunnally & 

Bernstein, 1994; Schilling et. al., 2007). 

Phase 3.  A non-probability purposive sample of children with cancer between 

the ages of 8 and 17 years of age who met the study inclusion criteria were recruited for 

Phase 3 of this study.  Two contrasting groups were recruited.  Group 1 consisted of 

children at high risk of developing constipation, that is, children who were receiving 

chemotherapy with known constipating effects (e.g. vinca alkaloids) and/or opioids >2 

times per day.  Group 2 consisted of children at low risk for developing constipation.  

For purposes of the dissertation a preliminary analysis was performed.  

Twentyfive out of 29 children who were screened for eligibility were enrolled.  Three 

declined participation and one with joint custody between guardian and state of Maryland 

could not be enrolled due to consenting issues.  Twenty three of the participants were 

recruited from UMMC and two from Special Love. 

Inclusion Criteria. 

1. Between the ages of 8 and 17 years. 

2. Diagnosis of cancer or hematologic disorder. 
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3. Group 1: high risk for constipation. Currently receiving vinca alkaloids and/or 

opioids >2 times per day including patients receiving opioids via transdermal 

patch. 

4. Group 2: low risk for constipation. Not receiving vinca alkaloids or opioids 

5. History of or currently experiencing constipation secondary to chemotherapy 

or opioids. 

6. Able to report symptoms and bowel habits. 

7. Able to speak and read English. 

8. Written consent of parent or legal guardian to participate. 

9. Written assent of child to participate. 

Exclusion Criteria. 

1. Bowel function that is not able to be adequately evaluated including but not 

limited to: 

e. Presence of a stoma. 

f. Previous bowel resection. 

g. Neurogenic bowel. 

h. Pre-existing bowel disorder such as inflammatory bowel disease, or 

chronic gastrointestinal condition. 

2. An acute or life-threatening bowel obstruction. 

3. An acute illness. 

4. Developmental delay precluding accuracy of reporting bowel habits and 

symptoms. 

5. Unable to read or speak English. 
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Sample Size. The revised P-CAS from Phase 2 consisted of 14 items.  Seventy 

subjects was the target based on a minimum of 5 subjects per item (Nunnally & 

Bernstein, 1994).  A preliminary analysis of the 25 children enrolled was completed for 

the dissertation.  Recruitment will continue until 70 children are enrolled. 

Data Collection 

All Phases.  Potential children were identified by the researcher with the 

assistance of the pediatric nurse practitioner (PNP) or one of the pediatric nurses in the 

hematology oncology clinic at UMMC.  The researcher contacted the PNP or clinic nurse 

to determine if there were potential subjects meeting the study criteria coming to the 

clinic or admitted to the hospital.  Once eligible children were identified, the PNP and/or 

pediatric nurse approached the parent or guardian to briefly tell them about the study and 

to obtain permission for the researcher to discuss the study details with them.  Next the 

researcher explained the study including the expectations and study forms to the parent or 

legal guardian first and/or at the same time as the child depending on the preference of 

the parent or legal guardian.  This discussion took place in a private setting (i.e. private 

location within or adjacent to the pediatric hematology oncology clinic or inpatient 

room).  The parent or guardian and child were encouraged to ask questions and were 

informed the study was voluntary.  Once the study was explained they were asked to 

repeat in their own words their understanding of the study prior to completing the consent 

process.  Informed consent was obtained from the parent or legal guardian and written 

assent was obtained from the child (see Appendix H).  After the consent process was 

completed the parent or legal guardian and child completed the various study documents.  
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Data collection took place during prearranged appointments in the clinic or when the 

child was admitted to the hospital. 

Table 3.3 contains a list of the study measures that were completed at study entry 

during for each of the three phases of the study.  Data collection procedures specific to 

each phase are described in detail below. 

Table 3.3 

Study Measures and Phase of Study  

Measures  Phase 1  Phase 2  Phase 3 

 

Professional Expert Content Validity Form  

 

X 

 

  

Child Content Validity Form X    

Pediatric Constipation Survey (PCS) 
 Part I:  Child bowel frequency questions 
 Part II:  Bristol Stool Scale Form 
 Part III:  P-CAS 
 Part IV:  Demographic questions 
 

 X  X  

PCS with integrated cognitive interview probes  X  

Parent and Guardian Demographic and Child 

Bowel Assessment Form 

X  X  X  

 

 

Constipation Risk Assessment  X  X  X  

NCI CTCAE for constipation  X  X  X  

 

 

Phase 1.  Professional experts were identified based on a review of the literature 

or via professional networking.  Once identified potential professional experts were 

invited to participate by e-mail and/or telephone.  For those agreeing, a packet of 

materials containing an explanatory cover letter, the professional expert version of the 

content validity form and demographic questionnaire (see Appendix A) were sent by e-

mail or faxed.  Professional experts were asked to rate the relevancy of the individual 

items from the P-CAS to the domain of constipation on a 4-point summated rating scale: 
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1 (not relevant), 2 (somewhat relevant), 3 (quite relevant), 4 (very relevant).  They were 

also asked about clarity of items and to identify missing items or items they felt should be 

deleted.  They were asked were asked to return the documents in two weeks.  If the 

documents were not returned a follow up communication was sent.  Return of the 

completed content validity form implied consent. 

Child informants who agreed to participate were asked by the researcher to 

complete the child version of the content validity form at study entry which took 

approximately 25 minutes or less.  Child informants rated the relevancy of the items to 

the domain of constipation on a 4-point summated rating scale, and identified items that 

should be deleted or added. Demographic information was obtained.  The parent or 

guardian was asked to complete the Parent/Guardian Demographic and Child Bowel 

Assessment Form which took approximately 5 to 10 minutes.  The child’s medical team 

graded the NCI CTCAE for constipation.  Data collection took place during prearranged 

appointments in the clinic or hospital setting and in a private setting.  

Phase 2.  Once enrolled, the researcher asked children to complete the Pediatric 

Constipation Survey.  Following completion of the survey, the researcher conducted 

cognitive debriefing interviews.  Cognitive interviews were designed to identify potential 

difficulties with the P-CAS that may interfere with response accuracy and any additional 

information that may be helpful in revising the instrument (Rebok, Riley, & Forrest, 

2001; Stewart, Lynn, & Mishel, 2005; Willis, 2005).  This technique has been reported as 

improving reliability, by clarifying ambiguous wording, and validity, by examining the 

relevancy of items to targeted population (Devillis, 2003; Willis, 2005). 
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The PCS administration and cognitive interview were conducted in a quiet private 

setting in UMMC pediatric hematology oncology clinic or the child’s inpatient hospital 

room.  The cognitive interviews were conducted by the researcher who had completed 

doctoral coursework and a training workshop on cognitive interviewing techniques.  

Cognitive interviews were conducted using the standardized script of probes described 

earlier in this chapter (see PCS with integrated probes in Appendix C) and follow up 

probes based on the child’s responses to seek clarity and evaluate the child's 

comprehension, information retrieval, and response formulation.  Specifically, the 

cognitive interviews explored whether the instrument instructions were clear, the recall 

time period was interpreted correctly (i.e. did the child only think about the last 3 days, a 

shorter timeframe or longer timeframe), the questions were free from wording errors and 

understandable, the response format was easy to use and understandable, and the anchors 

of the summated rating scale was interpreted as intended.  Lastly, children were asked 

about the relevancy of items on the scale, any symptoms they thought were missing, any 

symptoms they thought should be deleted, and any additional information they believed 

would be helpful in revising the instrument.  During the interview children’s responses 

were recorded by the researcher on the paper version of the PCS script with the integrated 

probes.  All cognitive interview sessions were audio taped with the child and parent’s 

permission, and transcribed for verification of information recorded during the cognitive 

interview.  The time it took the child to complete the P-CAS was recorded as well as the 

type of setting on the researcher notes (see Appendix C).  It took 10 minutes or less to 

complete the P-CAS, which was embedded in the Pediatric Constipation Survey (PCS) 

and approximately 30 to 40 minutes to complete the cognitive interviews. 
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Phase 3.  Potential children were identified with the assistance of the medical 

staff at UMMC (described earlier in this section) and/or staff from Special Love. All 

initial contacts with potential subjects identified through Special Love were made 

through a flyer distributed by the organization to families of children within the study 

eligibility range describing this study and seeking volunteers to participate (see Appendix 

G). 

Once enrolled on study, children were asked to complete the PCS by the 

researcher.  After completing the PCS, children were asked to comment on any items that 

they perceived were not clear, are missing or are not relevant.  In addition children were 

asked specifically about the wording of items that were revised following the analysis of 

Phase 2 of this study.  The parent or guardian completed the Parent/Guardian 

Demographic and Child Bowel Assessment Form.  The Constipation Risk Assessment 

form was completed by the parent and/or a member of the medical team or research team.  

The child’s medical team or a member of the research team graded the National Cancer 

Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) for 

constipation.  A chart audit was conducted to determine timing of cancer treatments, 

constipating medications (e.g. pain medications, 5HT3 antiemetics) and interventions to 

manage constipation.  

Data Analysis 

All Phases. The data were analyzed using SPSS (Statistical Package for the 

Social Sciences) version 21 for Windows.  The data were examined for accuracy, 

completeness, and patterns of missing values.  Descriptive statistics and frequency 

distributions were used to describe the study population characteristics including age, 
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gender, race, ethnicity, the child’s bowel habits, and presence of constipation at study 

entry based on NCI CTCAE. 

Phase 1.  The index of content validity (CVI) was computed at the item-level  

(I-CVI) and scale-level (S-CVI).  I-CVI is the portion of experts that rated an item as 

relevant (3) or very relevant (4) on the professional version of the content validity form 

and as a good question (3) or a good question that needs revision (2) on the child 

informant version.  I-CVI was computed separately for content ratings provided by 

professional experts and child informants as well as for the total sample as recommended 

by Schilling et al. (2007).  A modified Kappa statistic to adjust for chance agreement that 

can occur with I-CVI is recommended however as the number of experts increases 

chance agreement decreases.  I-CVI and Kappa values converge and computation of both 

indices is not necessary when there are more than 10 experts (Polit, Beck, & Owen, 

2007).  The data from the computed I-CVI for each of the samples and the comments 

provided by the experts for each of the items was tabulated (see Appendix I).  High  

I-CVI values indicate inter-rater agreement regarding the degree to which items represent 

the construct.  Since there are more than six experts, items with a value of >.78 and 

concordance of agreement between the two different expert panels were retained.  Items 

with a value <.78 were evaluated for revision or deletion (Polit & Beck, 2006).  

Qualitative data provided was utilized to determine item disposition when there was 

discrepancy between professional experts and child informants.  The estimate of  

S-CVIave was computed by calculating the average CVI across the total number of items 

(Schilling et al 2007; Polit & Beck, 2004).  I-CVI values of >.78 and S-CVIave >.90 are 

evidence of excellent content validity (Polit, Beck, & Owens, 2007). 
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Phase 2.  Qualitative data from cognitive interviews were transcribed and 

analyzed to evaluate children’s interpretation of the recall time period, meaning of items, 

response format, relevancy of items on scale, and items respondents found difficult to 

answer, as well as suggestions for wording changes, item additions and/or deletions 

(Knalf, 2007; Willis, 2005).  Children’s responses were recorded on a paper version of 

the PCS with integrated probes for cognitive interviewing (see Appendix C).  The audio 

recordings were transcribed.  Responses recorded on the paper version during the 

interview and those transcribed from the recordings were complied.  The audiotape 

recordings assisted in verifying what was recorded and/or missed during the interview 

process.  

Content validity is an inductive process which involves examining and 

synthesizing the data to identify themes.  The unit of analysis is the item.  Children’s 

individual responses were analyzed and summarized by subject on the PCS under each of 

the integrated probes.  Data were aggregated under each probe according to overall 

impression, data, and recommendations. (see Appendix I).  The qualitative data were 

analyzed for recurring themes and to diagnose problems with the instructions, the 

question, problematic wording of items, and to identify items children found difficult to 

answer.  The final data analysis for each item was tabulated and item disposition was 

determined.  The compiled data and tabulated data including recommendations were 

reviewed by the dissertation committee for feedback.  Revisions were made to the PCS 

prior to Phase 3. 

Quantitative analysis included computing the Spearman rank correlation 

coefficient to compare (1) the relationship between P-CAS items with each other; and  
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(2) the relationship of P-CAS scores with type of stool indicated on the BSFS and 

grading of constipation on the NCI CTCAE.  The Spearman rank coefficient indicates the 

strength and direction of the relationship.  The closer the Spearman rank coefficient is to 

+1 or -1, the stronger the relationship between the two variables while a coefficient at or 

near 0 indicates there is no association. 

Item-descriptive statistics (i.e., missing data, response frequencies, means, 

standard deviations, and range) were calculated to identify items that were difficult to 

answer or did not reflect expected variability.  Item-to-total correlation was computed.  

Items with a corrected total-item correlation >.30 were retained, values between .20 and 

.30 were reviewed, and <.20 were considered for deletion.  Inter item correlations should 

be between .30 and .70.  Lower values may indicate the item is not significantly 

contributing to the scale and higher values the item may be redundant.  Cronbach's alpha 

was computed to estimate internal consistency reliability, the extent to which items on the 

P-CAS are homogeneous.  The change in alpha was evaluated to consider item 

disposition.  When the alpha coefficient value is significantly higher than the current 

alpha with the item deleted, one should consider deleting this item to improve the overall 

reliability of the measure.  Whereas if the alpha coefficient value is lower it indicates the 

item should be retained. 

Phase 3.  Cronbach's alpha and Spearman correlation was computed to estimate 

internal consistency reliability.  Five to 10 subjects per item is recommended (Crocker & 

Algina, 1986; Nunnaly & Bernstein, 1994).  Based on the total number of 14 items on the 

P-CAS a minimum of 5 subjects per item with total sample size of 70 subjects is 

necessary.  A Cronbach alpha value of 0.70 is considered acceptable for a new 
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instrument; however .80 to .85 is desirable (Nunnally & Bernstein, 1994).  Item-

descriptive statistics (i.e., missing data, response frequencies, means, standard deviations, 

and range) were calculated to identify items that were difficult to answer or did not 

reflect expected variability.  Construct validity was assessed by correlating scores 

between the P-CAS and other tests or instruments purporting to measure the same 

concept.  The Spearman rank correlation coefficient, a nonparametric alternative to 

correlation, was computed to compare P-CAS scores with the type of stool indicated on 

the BSFS and the grading of constipation on the NCI CTCAE.  The Spearman rank 

correlation coefficient was also used to compare P-CAS scores of the children from the 

two groups, those at high risk and those at low risk of constipation.  While high 

correlations suggest the instruments are assessing the same concept and support construct 

validity, the findings may actually indicate both are assessing the same wrong things 

(Nunnally & Bernstein, 1994).  For purposes of the dissertation, an preliminary analysis 

was conducted of the 25 children who completed phase 3.  Additional children will be 

recruited in order to conduct a full analysis at a future time.  Contrasting group validity 

was planned but the sample for the preliminary analysis was insufficient and will be 

completed once the total sample is enrolled.  

Chapter Summary 

This chapter provided an in depth description of the research design and methods 

of the three phases of this study designed to gather evidence of reliability and validity of 

the P-CAS administered to children with cancer or hematologic disorders.  The strengths 

of the study were that it was guided by a conceptual model and revisions to the 

instrument included the target population in each phase of the study.  The outcome of this 
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study was an instrument (the P-CAS) that is developmentally appropriate, and captured 

the domain of interest, constipation, within the context of pediatric hematology and 

oncology.  The results of the psychometric evaluations to estimate the reliability and 

validity of the Pediatric Constipation Assessment Scale (P-CAS) are presented Chapter 

IV.  
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CHAPTER IV 

 
RESULTS 

 

Introduction 

 

The purpose of this three phase instrument development study was to evaluate the 

psychometric properties of the Pediatric Constipation Assessment Scale (P-CAS) in 

children with cancer or hematologic disorders (e.g. sickle cell anemia, aplastic anemia).  

In Phase 1, content validity of the P-CAS was estimated using two different panels of 

experts, health care professionals and child informants representative of the target 

population.  In Phase 2, the P-CAS was pre-tested in the target population followed by 

cognitive debriefing interviews to evaluate the child’s comprehension, information 

retrieval, and response formulation, and then make revisions.  In Phase 3, the revised  

P-CAS was field tested in two contrasting groups, children at low risk or high risk of 

experiencing constipation, to estimate reliability and validity.  The results of these 

psychometric assessments including the sample characteristics, findings, and revisions 

made to the P-CAS prior to proceeding with implementation of the next phase of the 

study are presented here and organized according to each phase of the study. 

Phase 1: Content Validation 

Twenty items were identified for content validation of the P-CAS through an 

iterative process that was described in detail in chapters II and III.  Fifteen items 

associated with attributes of constipation and five items associated with consequences of 

constipation were identified for the initial content validation (see Table 4.1). 
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Table 4.1 

Pediatric Constipation Assessment Scale (P-CAS) Items Linked to the Attributes and 

Consequences of Constipation 

Attributes of 

Constipation 

P-CAS item (n=15) Consequences of 

Constipation  

P-CAS item (n=5) 

    

Stool frequency Poop less than usual 

for you 

 

Overflow diarrhea Poop on underwear 

Poop more than usual 

for you 

 

Leak runny poop  

Stool consistency Poop hard 

 

Poop lumpy 

Abdominal distension 

or bloating 

 

Tummy feel full   

 

Poop separate balls 

Abdominal pain 

 

Tummy hurt 

Perianal effects Bleeding with poop 

Poop separate balls 

stuck together 

 

 

Stool size Poop smaller 

 

Poop wider 

 

  

Diameter of poop 

wider 

 

  

Straining Difficult to push the 

poop out 

 

  

Incomplete 

passage of stool 

Feel more poop to 

come out when done 

 

  

Inability to pass 

stool  

Need to poop but 

won’t come out 

 

  

Painful passage 

of stool  

 

Bottom hurt   

Rectal gas 

pattern change 

More gas   

Less gas 
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Sample characteristics 

A non-probability purposive sample of two panels of experts was recruited to 

estimate content validity of the P-CAS.  One panel consisted of health care professionals 

and the other consisted of children from the targeted population. 

Professional experts. The characteristics of the professional expert sample are 

summarized in table 4.2.  The age of the professionals ranged from 36 to 64 years (mean 

48 years) and 75% were female which reflects the characteristics of the professions.  All 

pediatric professional experts had been practicing in their specialty for a minimum of six 

years.  Four had 6 to 8 years of experience, one had 12 years, one had 14 years, and six 

had 20 years or greater.  The majority had at least one presentation (range 0-35) and/or 

publication (range 0-4) related to constipation.  

Table 4.2 

Characteristics of Professional Expert Sample 

 Physician 

(n=4) 

Advanced Practice Nurse 

(n=6) 

Staff Nurse 

(n=2) 

  NP Researcher*  

     

Age (range) 36-64 40-60  39-56  47-53  

Gender (M/F) ` 0/3 0/3 0/2 

Specialty  

Gastroenterology (GI) 2 1 1 0 

Oncology/Palliative Care 2 2 1 2 

General pediatrics 0 0 1 0 

Years of experience (range) 6-34 8-22 12-25 24-28 

# of Presentations 1-12 0-3 3-35 0-4 

# of Publications 0-2 0-2 1-4 0-1 

*The GI nurse researcher is also currently practicing as an NP 
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Child informants. The characteristics of the child informant sample are 

summarized in table 4.3.  Acute lymphocytic leukemia (ALL) or Non-Hodgkin’s 

Lymphoma (NHL) were the most common cancer diagnoses in this population.  The 

distribution of diagnosis reflects the typical pattern observed in childhood cancers.  Two 

children reported a history of constipation prior to their cancer diagnosis and three 

mothers believed their children were prone to constipation.  Seventy five percent of 

subjects had a National Cancer Institute Common Terminology Criteria Adverse Event 

(NCI CTCAE) rating of 1 or above.  One child’s symptoms were graded as a 2 on the 

NCI CTCAE for constipation and four children had no symptoms at study entry but had 

had a previous history with constipation.  The majority of children were receiving 

vincristine and one child had completed treatment the month before.  Only two children 

were receiving opioids for pain management at study entry.  The majority of the children 

had a history of laxative use.  No children reported decreased mobility.  Fifty percent of 

children drank between 3 to 5 cups of fluid per day and twenty five percent less than two 

cups of fluid per day.  Approximately fifty percent of children consumed less than or 

equal to two pieces of fruit or servings of vegetables per day and fifty percent three or 

more pieces of fruit or servings of vegetables per day. 
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Table 4.3 

Phase 1 (Content Validation) 

Number of Child Informants by Demographic Characteristics 

 8-12 Year Olds 

(n=7) 

13-17 Year Olds 

(n=-5) 

Total Sample 

(n=12) 

 

Gender  

Male 3 3 6 

Female 4 2 6 

Race 

Black or African American 2 2 4 

White 4 3 7 

Multiracial  1 0 1 

Grade in school 2
nd

-5
th

 8
th

-10
th

  

Diagnosis 

Acute lymphocytic leukemia (ALL) 4 1 5 

Non Hodgkin’s Lymphoma (NHL) 1 3 4 

Hodgkin’s Lymphoma 0 1 1 

Rhabdomyosarcoma 1 0 1 

Sarcoma 1 0 1 

History constipation 

Prior to diagnosis 2 0 2 

Chronic constipation 0 0 0 

Prone to constipation 3 0 3 

NCI CTCAE for constipation 

Grade 1 3 4 7 

Grade 2 1 0 1 

Medications 

Vincristine 6* 4 10 

Opiods 0 2 2 

NSAIDS 1 0 1 

Iron 1 1 2 

History of laxatives 6 4 10 

Mobility 

Ambulatory 7 5 12 

Fluid Intake  

9 cups or more 0 1 1 

6 to 8 cups per day 3 0 3 

3 to 5 cups per day 0 3 3 

<2cups per day 2 1 3 

Fluctuates between 2 to 5 glasses 1 0 1 

Fruit (pieces) and Vegetable (servings) Intake  

5 fruits or vegetables 1 0 1 

3 to 4 fruits or vegetables 3 1 4 

2 fruits or vegetables 2 3 5 

No pieces of fruits or vegetable servings 1 1 2 

Bran 1 0 1 

 

* one child completed vincristine one month prior to study entry 
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Research Question: What is the Evidence Supporting Content Validity of the P-CAS 

for children with cancer? 

Approximately one-third of the professional experts and child informants 

identified items to be added to the P-CAS, half identified items to be deleted, 

approximately one-third identified items that were unclear, and several suggested 

wording changes.  While the majority of the professional experts (n=9) felt the timeframe 

of seven days was acceptable, the majority of children (n=9) indicated the timeframe was 

too long.  They expressed difficulty remembering and indicated a shorter timeframe 

would increase accuracy of recall.  Recommendations ranged from 3 to5 days.  The 

majority of the professional experts (n=8) found the items to be age appropriate.  Those 

who disagreed had comments and suggested wording for specific items. 

Content validity indices were estimated at the item-level (I-CVI) and scale-level 

(S-CVI).  Table 4.4 contains a summary of content validity data and item disposition for 

initial P-CAS items as a result of Phase 1 findings.  I-CVI values with discordance 

between the expert panels are bolded. 

Scale CVI average (S-CVI ave).  S-CVI-ave was .76 for professionals, .85 for 

children, and .80 combined.  S-CVI was acceptable for professional experts, child 

informants and the combined sample.  After six items were deleted S-CVI-ave increased 

to .83 for professionals, .91 for children, and .87 combined (see Table 4.4).  After item 

deletions, S-CVI-ave was excellent for the child informants and remained within the 

acceptable range for the professional experts and combined sample. 

Item-CVI (I-CVI).  I-CVI ranged from .25 to 1.0 for professional experts, .58 to 

1.0 for child informants, and .50-1.0 for the combined sample.  Of the twelve items with 
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good agreement between professional experts and child informants, nine items achieving 

or exceeding the minimum I-CVI values >.78 recommended when there are more than six 

experts were retained, one item below the recommended minimum with an I-CVI value 

of .75 across both expert panels was retained, and two items with I-CVI values below .78 

were deleted.  Discordance between professional experts and child informants was noted 

for eight items.  When quantitative discordance existed between the two expert panels at 

the item level, qualitative comments were used to assist in determining disposition of 

these items.  For example “Was your poop lumpy?” was an item in which discordance 

existed.  Although the child informants were able to articulate what lumpy meant to them, 

the professional experts preferred the more objectively written item “Was your poop 

separate hard balls stuck together?” which the child informants indicated was 

confusing (see Appendix I for a summary of the quantitative and qualitative data for the 

professional experts and child informants).  
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Table 4.4 

 

Summary of Content Validity Data and Item Disposition for Initial P-CAS Items (n=20) 
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Table 4.4 continued 
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Table 4.4 continued 
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Table 4.4 continued 
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Table 4.4 continued 
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Table 4.4 continued 
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Table 4.4 continued 
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Table 4.4 continued 
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Research Question:  Which components of the P-CAS, if any, need further revision 

to improve the content validity of the instrument? 

Of the eight items with discordance between professional experts and child 

informants, one item was kept unchanged, three items were revised, and four items were 

deleted.  Table 4.5 summarizes the P-CAS item wording revisions made from Phase 1 to 

Phase 2 to be used during the pre-testing of the P-CAS phase.  

Table 4.5 

P-CAS item revisions from Phase 1 to Phase 2 

Phase 1 Content Validity 

Initial P-CAS item 

Phase 2 Pretesting 

Revised P-CAS item 

 

Was your poop separate hard balls?  

 

Was your poop separate hard balls or 

nuggets?  

 

Was your poop smaller in size than  

usual for you?  

Was your poop smaller than usual for you 

when you pooped?  

 

Was your poop wide? Was your poop bigger or fatter from one 

side to the other?  

 

Did you leak runny poop?  Did poop slip out when you did not want it 

to?  

 

Did your tummy feel too full?  Did your tummy feel full like a balloon? 

 

 

Summary of Phase 1 

A total of 14 of the 20 P-CAS items were retained with five items requiring some 

revision and six items being deleted.  The fourteen remaining P-CAS items were 

embedded into the Pediatric Constipation Survey (PCS) for the next phase of 

psychometric evaluation (see Appendix C for the PCS used in Phase 2. 
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Phase 2: Pretesting of P-CAS 

Sample characteristics 

The characteristics of the child sample are summarized in Table 4.6.  The sample 

consisted of four children aged 8 to 12 (two girls and two boys) and eight children 13 to 

17 years (five girls and three boys).  Eighty percent of the children had a diagnosis of 

sickle cell anemia.  Only three children had a history of constipation prior to their 

diagnosis while eight have experienced constipation since their diagnosis and four 

mothers believed that their children were prone to constipation.  All children had a NCI 

CTCAE rating of 1.  Only four children were receiving opioids for pain management at 

study entry, but a majority reported receiving opioids in the past.  The majority of the 

children had a history of laxative use.  No children reported decreased mobility.  Fifty 

percent of children drank six cups of fluid or more, and 50% drank five cups of fluid or 

less per day with one child consuming less than two cups per day.  Seventy-five percent 

consumed less than two pieces of fruit or servings of vegetables per day. 
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Table 4.6 

Phase 2 Characteristics of Children 

 8-12 Year Olds 

(n=4) 

13-17 Year Olds 

(n=8) 

Total Sample 

(n=12) 

Gender  

Male 2 3 5 

Female 

 

2 5 7 

Race 

Black or African American 4 5 9 

White 0 2 2 

Multiracial  

 

0 1 1 

Grade in school 

 

3
rd

-6
th

 9
th

-12th  

Diagnosis 

Acute lymphocytic leukemia (ALL) 0 1 1 

Adrenal cell 0 1 1 

Sickle cell anemia 

 

4 6 10 

History constipation 

Prior to diagnosis 1 2 3 

Since diagnosis 2 6 8 

Chronic constipation 0 1 1 

Prone to constipation 

 

1 3 4 

NCI CTCAE for constipation  

Grade 1 

 

4 8 12 

Medication 

Vincristine 0 1 1 

Opiods 3 1 4 

NSAIDS 2 1 3 

Iron 1 1 2 

Calcium 1 2 3 

History of laxatives 

 

4 7 11 

Mobility 

Ambulatory 

 

4 8 12 

Fluid Intake  

9 glasses or more 0 1 1 

6 to 8 cups per day 1 4 5 

3 to 5 cups per day 3 2 5 

< 2cups per day 

 

0 1 1 

Fruit or Vegetable  Intake 

5 pieces or servings 1 0 1 

3 to 4 pieces or servings 0 2 2 

2 pieces or servings 3 4 7 

< 2 pieces or servings 

 

0 2 2 

Bran Intake 0 0 0 
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Research Question:  Which components of the P-CAS needed further revision to 

improve reliability and validity of the instrument? 

It took children approximately 5-10 minutes to complete the PCS and cognitive 

interviews were completed in approximately 30 minutes or less.  Prior to beginning the 

cognitive interview, children were asked how they defined constipation.  The definitions 

of constipation were variable and based on the signs and symptoms the particular child 

experienced when they perceived they were constipated.  Examples of definitions include 

(1) “when hard to poop and can’t really get it out”, (2) “not being able to poo”, (3) “when 

can’t poop when need to and sometimes hard to poop”, and (4) “stomach hurts and can’t 

poop right”. 

The majority of the children found it easy to identify their stool type and stated 

they found the words associated with the pictures on the Bristol Stool Form Scale (BSFS) 

helpful.  Eleven children made no recommendations for changes to the wording 

associated with each picture.  One child suggested changing the words associated with 

the picture for stool type 5 from “soft blobs with clear cut edges to soft blobs with 

smooth edges”.  Two children had difficulty picking one stool type to indicate the type 

they had most often over the last 3 days.  Two children indicated a different stool type for 

trouble pooping when completing the PCS than they had described during the cognitive 

interview.  The majority of the children did not understand the ethnicity question.  Most 

asked their parent prior to answering “whether or not they were Hispanic”.  Table 4.7 

contains a summary of the findings from debriefing cognitive interviews related to the  

P-CAS items.  See Appendix J for a summary of individual subject comments.
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Table 4.7 

 

Summary of Cognitive Interviews  

 
    

P-CAS Item Findings  Item interpretation Disposition 

 

 

Poop less than usual  

 

Several children who were 

constipated stated they were not 

pooping less than usual  

 

 

Ambiguous concept 

 

Revise 

Poop hard  Consistency or feeling when it 

came out (n=8) 

Hard to get poop out (n=4)  

 

Item interpretation error Revise 

Poop smaller than  

usual  

Size related (n=3) 

Similar to another P-CAS item 

(n=3) 

Not relevant to item (n=4)  

Did not know (n=2)  

 

Item interpretation error Revise 

Poop bigger or fatter 

from side to side  

Bigger one side and smaller other 

side (n=7) 

Odd shape  (n=1) 

Wide or huge (n=2) 

Similar to another P-CAS item 

(n=1) 

 

Item interpretation error Revise 

Poop lumpy 11 children understood concept 

One child not sure what lumpy 

meant  

 

Bumpy; wobbly on one 

side 

Keep 

Was your poop 

separate hard balls or 

nuggets? 

 

Majority of children understood as 

separate pieces (n=10) 

Came out in pieces or 

small balls 

Keep 

Difficult to push poop 

out  

 

All children understood this  item  Straining or passage 

problem 

Keep 

Feel there was more 

poop to come out after 

you were done 

pooping 

  

All children understood concept  

of item  

Finished pooping and still 

more 

Keep 

Needed to poop, but 

would not come out 

 

Majority of children understood 

this item  

Nothing comes out when 

try to poop 

Keep 

Poop slip out when did 

not want it to  

Majority of children understood 

this item 

One child indicated some kids may 

not answer this question  

Several children indicated this has 

happened to them  

 

Poop came out when not 

expecting 

Keep 
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Table 4.7 continued 

 
    

P-CAS Item Findings  Item interpretation Disposition 

 

 

Bottom hurt when 

pooped  

 

 

All children understood this item 

 

Alternate wording butt 

 

 

Keep 

Tummy full like a 

balloon  

Majority of children understood as 

bloating  (n=10) 

Associated with eating (n=1) 

Similar to another P-CAS item 

(n=1) 

 

Associated with bloating Keep 

Tummy hurt when you 

had to poop  

All children understood concept of 

item  

Alternate wording crampy 

or gas pains 

 

Keep 

Bleeding with a poop  All children understood concept of 

item  

Blood mix with stool Keep 

 

All children reported the instructions for completing the PCS were clear.  The 

recall timeframe continued to be problematic in Phase 2, with children expressing the 3 

day recall timeframe was either too short or too long.  Many children reported it was 

easier to remember three days.  Children with no bowel movements in three days had 

difficulty answering the questions and indicated a longer timeframe was needed.  Two 

children who indicated the three day timeframe was fine included Monday, Wednesday, 

and Friday as the three day recall timeframe as opposed to using three consecutive days 

as intended.  Most of the children understood the continuum of the summated rating scale 

and could differentiate the various points on the summated rating scale.  However, a few 

children found it difficult to discriminate between once in a while and sometimes.  Once 

in a while was changed to Almost Never for Phase 3.  One child converted the five point 

rating scale to a yes or no response format. 

After completing the cognitive interviews, the format of one item, Poop less than 

usual, was revised because subjects found the concept confusing or ambiguous.  In 
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addition some children who were already constipated reported that they were not pooping 

less than usual for them although they may have had a decrease in stool frequency.  This 

item was changed to ask the child about number of poops he or she had to gather 

information about frequency.  Three items were revised based on interpretation error.  

Eight subjects associated the P-CAS item was your poop hard with consistency or 

feeling when it came out.  However four subjects associated it with hard to get poop out.  

Several of the children found the question was your poop smaller than usual to be 

confusing and were not sure if it meant volume or size.  Seven subjects interpreted was 

your poop bigger or fatter side to side as meaning bigger on one side and smaller on 

the other side.  Eleven of the subjects as in Phase 1 were able to describe lumpy and 

stated they understood the question.  Only one subject indicated he/she was not sure what 

lumpy meant.  The majority (80%) understood the question of was your tummy full like 

a balloon as the concept of bloating or feeling of gas.  This item had been revised after 

Phase 1 analysis.  Table 4.8 contains qualitative data children provided in response to the 

question “What else should I know about trouble getting the poop out?” 
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Table 4.8 

Qualitative Comments to What else should I know about trouble getting the poop out? 

Subject # Comment 

 

1 

 

No comment 

 

2 Sometimes when I am constipated, it’s not really bothering me, I just don’t 

poop but it’s still not good  

 

3 No comment 

 

4 Sometimes it’s hard to do it when I need to. And when it does come out it’s 

like in little balls or so. But, then again on some days it’s just perfectly 

normal 

 

5 When I get fluids in the hospital my poop is runny 

 

6 To see if their trouble going to the bathroom 

 

7 No comment 

 

8 No comment 

 

9 Nothing 

 

10 Unable to complete cognitive interviews (age 8); completed survey with 

mom’s assistance 

 

11 No comment 

 

12 No comment 

 

13 When constipated, I often felt like my stomach was twitching 

 

 

Internal consistency reliability and item analysis were computed for the 14 P-CAS 

items administered during the pretesting phase to 12 children with cancer or hematologic 

disorders.  The results are reported in Table 4.9.  The alpha coefficient was .844 which is 

an acceptable level (Crocker & Algnia, 1986).  Thirteen of the P-CAS items had a 

corrected item-total correlation >.30 and one item (poop lumpy) below .20.  The change 
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in the alpha coefficient was minimal when any item was deleted (range .805 to .890).  

Because the sample was small, the findings regarding item retention, revision and 

deletion should be interpreted with caution and further reliability testing is needed in a 

larger sample before making final decisions regarding item disposition. 

Table 4.9 

Phase 2 Pretesting of P-CAS: Internal Consistency Reliability and Item Analysis (n=12) 

 

P-CAS item 

 

 

Item Mean 

 

Standard 

Deviation 

 

Corrected 

Item-Total 

Correlation 

 

Alpha  

if Item 

Deleted 

 
# Item Description 

      

1 Did you poop less than usual for you? 

 

1.17 .84 .57 .83 

2 Was your poop hard? 

 

1.83 1.19 .70 .82 

3 Was your poop lumpy? 

 

1.58 .79  -.08 .86 

4 Poop separate balls or nuggets 

 

1.25 1.06 .47 .84 

5 Poop smaller than usual 

 

1.08 1.24 -.35 .89 

6 Poop bigger or fatter side to side 

 

.67 .78 .30 .84 

7 Difficult to push poop out 

 

1.75 .97 .81 .82 

8 More poop to come out 

 

1.67 1.30 .84 .81 

9 Need to poop but would not come out 

 

1.50 1.31 .71 .82 

10 Poop slip out when did not want it to 

 

.08 .29 -.33 .86 

11 Bottom hurt when poop 

 

.75 1.29 .74 .82 

12 Tummy feel full like a balloon 

 

1.17 1.19 .68 .82 

13 Tummy hurt when had to poop  

 

1.25 1.14 .89 .81 

14 Bleeding with a poop 

 

.33 .65 .61 .83 

Alpha coefficient = .84  
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Correlations among P-CAS items 

 

There were significant positive correlations among nine of the fourteen P-CAS items 

with the other P-CAS items (see table 4.10).  Did you poop less than usual for you 

correlated significantly with more poop to come out (.663, p <0.5), need to poop but 

won’t come out (.587, p <0.5), and tummy hurt when had to poop (.628, p <.05).  Was 

your poop hard correlated significantly with bottom hurt when poop (.750, p<0.01) and 

tummy hurt when poop (.706, p=.01).  Difficult to push poop out correlated 

significantly with more poop to come out (.674, p <.05), tummy full like a balloon (.631, 

p <.05), tummy hurt when had to poop (.769, p <.01), and bleeding with a poop (.745, 

p<.01).  More poop to come out correlated significantly with poop less than usual (.663, 

p <.05), difficult to push out (.674, p<.05), need to poop but would not come out (.839, 

p=.001), and tummy hurt when had to poop (.919, p<.01).  Need to poop but would not 

come out correlated significantly with poop less than usual (.587, p<.05) more poop to 

come out (.839, p=.001), and tummy hurt when had to poop (.826, p=.001).  Bottom hurt 

correlated significantly with was your poop hard (.750, p<.01), and tummy hurt when had 

to poop (.622, p<.05).  Tummy full like a balloon correlated significantly with difficult 

to push poop out (.631, p<.05).  Tummy hurt when had a poop correlated significantly 

with poop less than usual (.628, p<.05), poop hard (.706, p=.01), difficult to push poop 

out (.769, p<.01), more poop to come out (.919, P<.01), and need to poop but would not 

come out (.826, <.001) and bottom hurt (.622, p<.01).  Bleeding with a poop correlated 

significantly with difficult to push the poop out (.745, p<.01).  
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Table 4.10 

Phase 2: Spearman Correlations between Nine of the Fourteen P-CAS Items 
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Table 4.10 Continued

 

Concurrent Validity 

Research Question:  What is the relationship between the P-CAS and the 

BSFS and NCI CTCAE?  There were no significant correlations between the total  

P-CAS scores and either the BSFS last poop type (p=.83), BSFS most common poop type 

in last 3 days (p=.26), or the NCI CTCAE.  Two children with the highest P-CAS total 

scores reported a stool type of 1 on the BSFS consistent with constipation within the last 

3 days and two of the children with the next highest P-CAS scores reported a stool type 3 

on the BSFS.  All of the children had an NCI CTCAE rating of 1.  The individual P-CAS 

scores for each child are compared in table 4.11 to the stool frequency over the last seven 

days; BSFS last poop type and poop type most like in last three days; and the NCI 

CTCAE for constipation. 
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Table 4.11 

 

Comparison of P-CAS score with Stool Frequency, BSFS and NCI CTCAE 

 

 

P-CAS score 

 

< 3 poops in  

7 days 

 

Bristol Stool Form Scale Type 

 

NCI CTCAE  

for constipation 

  
Last poop  In last 3 days  

     

34 No 3 1 1 

27 Yes 2 1 1 

20 Yes 7 3 1 

20 No 6 6 1 

19 No 3 3 1 

14 Yes 3 4 1 

14 No 3 4 1 

12 No 4 4 1 

9 No 3 3 1 

8 No 6 6 1 

8 No 3 3 1 

7 No 3 3 1 
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Summary of Phase 2 

All fourteen items from Phase 2 pre-testing of the P-CAS were retained for Phase 

3 in which the P-CAS was field tested in a larger sample.  Revisions to the P-CAS from 

Phase 2 to Phase 3 were made based on the qualitative data from the cognitive interviews 

which provided information on how children interpreted particular P-CAS items and the 

format of the P-CAS.  The format of one item and the three items identified as having 

problems during cognitive interviews were revised prior to Phase 3.  Table 4.12 

summarizes the P-CAS item wording revisions made from Phase 2 to Phase 3 to be used 

during the field-testing of the P-CAS phase (see revised PCS in Appendix B).  The results 

of Phase 2 provided a foundation for Phase 3 psychometric evaluation in which the  

P-CAS was administered to contrasting groups to gather additional data on reliability and 

validity of the instrument. 

Table 4.12 

P-CAS revisions from Phase 2 to Phase 3 

 

Phase 2 P-CAS Pre-testing 

P-CAS item 

 

Phase 3 P-CAS Field Testing 

Revision 

 

 

Poop less than usual 

 

Summated rating scale changed  

 

Was your poop hard?  Did you poop feel hard when it came 

out? 

 

Was your poop smaller than usual for 

you when you pooped?  

 

Was your poop small in size? 

Was your poop bigger or fatter from 

one side to the other  

 

Was your poop wide or fat? 
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Phase 3: Field Testing of P-CAS Results  

 

In Phase 3 the revised P-CAS which was embedded into the Pediatric 

Constipation Survey (PCS) was administered to children with cancer and or hematologic 

disorders who were either at high risk or low risk of experiencing constipation. 

Sample characteristics 

The characteristics of the child sample are summarized in Table 4.13.  The mean 

age of the sample was 13.32 years.  Sixty percent were females and sixty four percent 

were African Americans.  The mean education is 7.8 years + 2.5 with a range from third 

to eleventh grade.  The majority (84%) of the children were at low risk for constipation 

(n=21) at study entry.  Only 16% (n=4) had a history of constipation before diagnosis 

while approximately fifty percent reported a history of constipation after diagnosis.  

Twenty eight percent of parents reported their children were prone to constipation.  Sixty 

eight percent reported a history of laxative use.  Approximately one third had a NCI 

CTCAE rating of 1 for constipation and two thirds had no signs and symptoms of 

constipation based on the NCI CTCAE.  Only one child who was admitted to the hospital 

had decreased mobility.  Forty eight percent of children drank six cups of fluid or more 

each day.  Sixty percent consumed less than two pieces of fruit or servings of vegetables 

per day.  Sixty-eight percent had a history of laxative use. 
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Table 4.13 

 

Phase 3: Child Characteristics (n=25) 

 

Characteristic Number Percentage 

 

Gender  
 

Males 10 40% 

Females 

 

15 60% 

Race  

Black or African American 16 64% 

White 6 24% 

Multiracial  

 

3 12% 

Grade in school 

Mean grade   

 

7.8 S.D. +2.5 
 

Third grade 2 8% 

Fifth grade 3 12% 

Sixth grade 1 4% 

Seventh grade 4 16% 

Eighth grade 6 24% 

Ninth grade 1 4% 

Tenth grade 4 16% 

Eleventh grade 3 12% 

Twelfth grade 1 4% 

 

Diagnosis 
 

Cancer  8 32% 

Hematologic Disorders 17  68% 

 

History constipation 

Prior to diagnosis 4 16% 

Since diagnosis 12 48% 

Chronic constipation 3 12% 

Prone to constipation 

 

7 28% 

Constipation Risk Group  

High risk 4 16% 

Low risk  

 

21 84% 

NCI CTCAE grade 

Grade 0 17 68% 

Grade 1 

 

8 32% 
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Table 4.13 Continued 

 

Characteristic Number Percentage 

 

Medication 
 

History of laxatives 17 68% 

NSAIDS 9 36% 

Iron 5 20% 

Vincristine 3 12% 

Calcium 3 12% 

Mobility  

Ambulatory 24 96% 

Ambulatory with  

assistance* 

 

1 4% 

Fluid Intake   

9 glasses or more 4  16% 

6 to 8 cups per day 8  32% 

3 to 5 cups per day 10  40% 

< 2cups per day 2  8% 

Fluctuates between  

2 and 5 glasses 

 

1  4% 

Fruit and Vegetable Intake   

5 pieces or servings  3 12% 

3 to 4 pieces or servings 7 28% 

2 pieces or servings 13 52% 

< 2 pieces or servings 

 

2 8% 

Bran Intake   

None 19 76% 

Yes 

 

6 24% 

* Child inpatient and connected to intravenous infusion pump 

 

Internal Consistency Reliability  

 

Internal consistency reliability and item analysis were computed for the 14 P-CAS 

items administered during the field testing phase.  The results are reported in Table 4.14.  

The alpha coefficient was .803 which is an acceptable level (Crocker & Algnia, 1986).  

Eight P-CAS items had corrected item-total correlations >.30 and six P-CAS items 
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between .20 and .30. The change in the alpha coefficient was minimal when an item was 

deleted (range .771 to .808). 

Table 4.14 

 

Phase 3 Field Testing of P-CAS: Internal Consistency Reliability and Item Analysis  

(n= 25) 

 
 

P-CAS item 

 

Item Mean 

 

Standard 

Deviation 

 

Corrected 

Item-Total 

Correlation 

 

Alpha  

if Item 

Deleted 

 

 

# 

 

Item description 

      

1 Did you poop less than usual for you? .40 .65 .23 .80 

 

2 Was your poop hard? 1.64 .70 .63 .78 

 

3 Was your poop lumpy? 1.76 .83 .24 .80 

 

4 Poop separate balls or nuggets .96 .89 .44 .79 

 

5 Poop smaller in size 1.52 1.00 .25 .81 

 

6 Poop bigger or fatter side to side 1.84 .55 .40 .80 

 

7 Difficult to push poop out 1.32 1.18 .66 .77 

 

8 More poop to come out 1.56 1.08 .23 .81 

 

9 Need to poop but would not come out 1.72 1.17 .710 .76 

 

10 Poop slip out when did not want it to .56 .87 .24 .80 

 

11 Bottom hurt when poop 1.20 1.16 .64 .77 

 

12 Tummy feel full like a balloon 1.56 1.23 .28 .81 

 

13 Tummy hurt when had to poop  1.64 1.00 .66 .77 

 

14 Bleeding with a poop .56 1.00 .42 .79 

 

 

Alpha coefficient = .803  N=25 
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Correlations among P-CAS items 

 

There were significant positive correlations all of the P-CAS items with the other 

P-CAS items (see table 4.15).  Did you poop less than usual for you correlated 

significantly with poop lumpy (.539, p<.005).  Poop feel hard when it came out 

correlated significantly with poop lumpy (.428*, p=.033), difficult to push poop out 

(.576, p =.003), need to poop but would not come out (.524, p=.007), bottom hurt when 

poop (.520, p=.008), and tummy hurt when poop (.453, p=.023).  Poop lumpy correlated 

significantly with poop less than usual (.539, p<.01) and poop feel hard when came out 

(.428, p=.033).  Poop separate balls or nuggets correlated significantly with poop small 

in size (.528, p=.007), more poop to come out (.406, p=.044), and tummy hurt when had 

to poop (.638, p=.001).  Poop small is size correlated significantly with poop separate 

balls or nuggets (.528, p=.007) and tummy full like a balloon (.445, p=.026).  Poop wide 

or fat correlated significantly with tummy hurt when have to poop (.659, p<.01).  

Difficult to push poop out correlated significantly with poop feel hard when came out 

(.576, p=.003), need to poop but would not come out (.695, p<.01), bottom hurt when 

poop (.748, p<.01), tummy hurt when had to poop when had to poop (.398, p=.049), and 

bleeding with a poop (.579, p=.002).  More poop to come out correlated significantly 

with poop separate balls or nuggets (.406, p=.044) and tummy hurt feel full like a balloon 

(.447, p.025).  Need to poop but would not come out correlated significantly with poop 

feel hard when came out (.524, p=.007), difficult to push poop out (.695, p<.01), bottom 

hurt when poop (.659, p<.01), and tummy hurt when had to poop (.438, p=.029).  Poop 

slip out when did not want it to correlated significantly with bottom hurt when poop 

(.399, .048).  Bottom hurt correlated significantly with poop feel hard when came out 
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(.520, p<.01), difficult to push poop out (.748, p<.01), need to poop but would not come 

out (.659, p<.01), poop slip out when did not want it to (.399, .048) and tummy hurt when 

had to poop (397, p=.049).  Tummy full like a balloon correlated significantly with 

poop small in size (.445, p=.026) and more poop to come out (.447, p=.025).  Tummy 

hurt when had a poop correlated significantly with poop feel hard when come out (.453, 

p=0.23), poop separate balls or nuggets (.638, p=.001), poop wide or fat (.659, p<.01), 

difficult to push poop out (..398, p=.049), need to poop but would not come out (.438, 

p=.029) and bottom hurt when poop (.397, p=.049).  Bleeding with a poop correlated 

significantly with poop feel hard when came out (.406, p=.044), poop wide or fat (.400, 

p=.047) and difficult to push the poop out (.579, p=.002).  
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Table 4.15 

Phase 3: Spearman Correlations among the Fourteen P-CAS Items 
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Table 4.15 Continued 
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Table 4.15 Continued 
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Research Question:  What is the relationship between the P-CAS and the BSFS and 

NCI CTCAE? 

There were no significant correlations between the total P-CAS scores and either 

the BSFS last poop type (p=.75), BSFS most common poop type in last 3 days (p=.298), 

or the NCI CTCAE (p=.055).  All children in the high risk group (n=4) were taking 

miralax.  Five of the children (aged 11, 13, 14, 14, 16) were not able to remember if they 

had less than 3 poops in 7 days.  

The child with the highest P-CAS score reported their last stool type was a 4 on 

the BSFS, a stool type of 1 within the last 3 days on the BSFS, and had an NCI CTCAE 

rating of 0.  Two children with the second highest P-CAS total scores reported having 

less than 3 poops in 7 days, a stool type of 1 or 2 on the BSFS consistent with 

constipation for their last poop and most common poop type in last 3 days and an NCI 

CTCAE rating of 1.  

The individual P-CAS scores for each child are compared in table 4.16 to the 

stool frequency over the last seven days; BSFS last poop type and poop type most like in 

last three days; and the NCI CTCAE for constipation.  This data is presented to 

demonstrate the individual variability and the potential effect of taking laxatives (i.e. 

Miralax) has on stool consistency which is also captured on the P-CAS.  The data 

illustrates the complexity of assessing constipation.  
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Table 4.16 

Phase 3: Comparison of P-CAS score with frequency BSFS and NCI CTCAE 

 

Chapter Summary 

 

The purpose of this study was to revise and evaluate the psychometric properties 

of the P-CAS, a child self-report instrument designed to assess the severity of 

constipation. Results from Phase 1 content validation demonstrated evidence for content 

 

P-CAS 

score 

 

< 3 poops in 

7 days 

 

Bristol Stool Form Scale Type 

 

NCI CTCAE  

Last poop  In last 3 days  for constipation  

 

     

30 No 4 1 0 

28 Yes 1 2 1 

28 Yes 2 2 1 

27 No 4 4 0 

27 No 6 7 0 

25 No 4 4 1 

23 No 3 1 0 

23 No 4 1 0 

22 Unknown 2 3 1 

22 No 3 3 1 

20 Unknown 6 4 0 

18 Unknown 4 4 0 

18 No 6 5 1 

17 No 3 3 1 

16 No 7 7 1 

15 Yes 3 3 0 

15 Unknown 4 4 0 

13 Yes 4 4 0 

13 No 3 3 0 

12 No 3 3 0 

12 Yes 4 1 0 

12 Unknown 2 4 0 

12 No 5 5 0 

7 No  3 3 0 

6 No 4 4 0 
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validity.  Results from Phase 2 pre-testing of the P-CAS accompanied by cognitive 

interviews was beneficial in identifying difficulties not recognized during the content 

validation, providing further evidence of content validity and establishing reliability of 

the P-CAS items.  Results from Phase 3 field testing of the revised P-CAS in a pilot 

sample showed similar correlations among a few of the P-CAS items from Phase 2 to 

Phase 3.  A comparison group analysis could not be completed due to an insufficient 

sample of children at high risk for constipation.  The analysis of the psychometric 

evaluations of the Pediatric Constipation Assessment Scale (P-CAS), implications, 

limitations, and future directions are presented in Chapter V.  
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CHAPTER V  

DISCUSSION 

Introduction 

The psychometric properties of the Pediatric Constipation Assessment Scale  

(P-CAS), a child self-report instrument measuring the presence and severity of 

constipation, were evaluated in children with cancer or hematologic disorders.  The initial 

version for content validation contained 20 items and the final version of the P-CAS 

contained 14 items.  The results of this three phase sequential instrument testing study 

provided a better understanding of constipation in children with cancer or hematologic 

disorders, and evidence of content validity and internal consistency reliability.  The study 

results, implications for nursing and research, limitations of the study, and conclusions 

are presented in this chapter. 

Content Validity 

The outcome of the psychometric analysis conducted in Phase 1 (content 

validation) and Phase 2 (pre-testing) provided evidence of the content validity for the  

P-CAS.  In Phase 1, scale-CVI (S-CVI) =.91was excellent for children of the target 

population and was good for both the HCPs (.83) and the combined sample (.87) after the 

scale was reduced from 20 items to 14 items.  While S-CVI average in Phase 1 was 

acceptable for both expert panels, further evaluation at the item level demonstrated 

variability and discordance between the groups for 8 of the 20 items.  If item level CVI 

(I-CVI) had not been evaluated, all 20 items would have been retained for Phase 2 of this 

study.  Following the quantitative and qualitative analysis to determine item disposition, a 

total of 14 items were retained for Phase 2 testing.  In Phase 2, qualitative data from the 
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cognitive interviews identified item interpretation errors in four items and ambiguity in 

another item.  Further revisions were made including modification in the format of one of 

the items.  All 14 P-CAS items were retained for Phase 3 testing. 

This study is unique in that it included two different expert panels, healthcare 

professionals (HCPs) and children from the targeted population in the content validation 

phase, and a different cohort of children in the pre-testing phase to evaluate content 

validity.  The child informants provided valuable feedback.  While some children gave 

more feedback then others, all actively participated and were able to rate the relevancy of 

items, provide feedback regarding clarity of questions, and make recommendations for 

item wording changes.  The findings are consistent with other studies in which children 

were able to provide information about their health (Irwin et al., 2009; Rebok et al., 

2001).  The importance of including both the HCPs and child informants in developing 

patient reported outcome (PRO) measures, and estimating I-CVI in addition to S-CVI 

was underscored by the wide variability in I-CVI between the groups on 8 of the 20 items 

during the initial content validation phase.  If only one of the two groups had been 

included during the content validation phase, the final composition of items on the  

P-CAS would have been different and may not have represented the entire content 

domain of constipation in this population.  Analysis of the qualitative data allowed the 

researcher to identify items that were important to the target population and potentially 

problematic items and to make revisions and/or deletions prior to proceeding with the 

next phase of the study.  The inclusion of more than one panel of experts with one 

including the targeted population is becoming more common in the development of 

patient reported outcome (PRO) measures in children (Flood et al., 2008; Schilling et al., 
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2009).  Flood et al (2008) and Schilling et al. (2009) included responses from parents and 

children and found discrepancies in the symptoms reported by children compared to 

parent reports.  This study found a similar finding thus validating this approach.  The use 

of a different cohort of children during the pre-testing phase followed by cognitive 

interviews yielded additional valuable feedback about the P-CAS items not identified 

during content validation phase.  The incorporation of cognitive interviewing 

methodology was helpful in identifying how children interpreted and understood the 

questions.  The importance of including the target population in both the item generation 

phase of development of a PRO measure and the use of cognitive interviews in 

establishing content validity are supported by the Food and Drug Administration and the 

European Medicines Agency (Patrick et al., 2011). 

Internal Consistency Reliability 

Internal consistency reliability of the P-CAS was evaluated by examining the 

item-total correlations for Phase 2 and Phase 3 and was acceptable.  One of 14 items on 

the P-CAS in Phase 2 -item 3 (poop lumpy)- was found to be lower than .20 suggesting 

the item was not correlating well with the overall scale.  This item was retained in Phase 

3 field-testing of the P-CAS because of the small sample size in Phase 2 (n=12).  The 

correlation value for this item was above .20 in Phase 3.  Nine P-CAS items in Phase 2 

and eight in Phase 3 had item-total correlations between .30 and .71 providing evidence 

of their contribution to the scale.  In Phase 3, six items had correlations between .20 and 

.30.  This finding may be explained by the lack of variability in the preliminary analysis 

sample with four of 25 children categorized at high risk for constipation and 21 children 

at low risk for constipation.  Since the majority of the current sample in Phase 3 was 
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children with hematologic disorders and those at low risk for constipation, recruitment of 

the remaining targeted sample for Phase 3 will include children with cancer and those at 

high risk for constipation to increase the variability of the sample. 

The Cronbach’s alpha for the P-CAS was acceptable in Phase 2 (α=.84) and Phase 

3 (α=.80) suggesting the items are interrelated and providing evidence of internal 

consistency reliability.  The decrease in alpha from Phase 2 to Phase 3 may be due to the 

recruitment in Phase 3 primarily of children at low risk and reflects the lack of variability 

in signs and symptoms of constipation in this sample.  This issue will be evaluated once 

the targeted sample is recruited, in which it is anticipated that the alpha value will 

increase.  The alpha values in this study are consistent with values reported for patient 

self-reported  measures of constipation in adults with cancer (Dal Molin et al., 2012; 

Isenring et al., 2005; McMillan & Williams, 1989) and a pilot study in children with 

cancer (Woolery et al., 2006).  Alphas were .768 (Dal Molin et al., 2012), .70 (McMillan 

& Williams, 1989), and ranged from .60 to .82 over a four week period (Woolery et al., 

2006). 

A few P-CAS items may need further revisions.  For example, stool frequency 

less than 3 times per week is commonly associated with constipation and was represented 

as the P-CAS item “poop less than usual”; however, it correlated significantly with three 

other P-CAS items in Phase 2 and only one in Phase 3.  Not all patient-reported 

constipation measures include frequency as an indicator (Frank et al., 1997).  Since stool 

frequency is highly variable, a change in the child’s stool pattern is often a better 

indicator.  The majority of the children in each of the phases of this study did not 

experience a stool frequency of less than 3 times per week.  Stool frequency was an  item 
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many children expressed having difficulty remembering and for many they could not 

remember if they had less than three stools per week or how many stools they had in a 

week.  The stool frequency indicator was changed after Phase 2 pre-testing to indicate 

how often the child goes.  Based on the preliminary findings from Phase 3 further 

revisions may be needed for this item.  The finding is consistent with what was reported 

by children with cancer in a pilot study of the Modified CAS for pediatrics (Woolery et 

al., 2006).  Children often reported no change in frequency or an increased stool 

frequency associated with other symptoms of constipation.  

Stool consistency is another attribute associated with constipation.  Was your 

poop hard is an example of an item that appeared to be working well in a pilot study 

previously conducted by the researcher (Woolery et al., 2006) and during Phase 1 of this 

study; however, during Phase 2, item interpretation error was identified during the 

analysis of the cognitive interviews.  Some children interpreted “poop hard” as referring 

to consistency and others as referring to stool passage difficulty.  The findings 

demonstrate the value of cognitive interviewing in verifying how children are interpreting 

the wording of an item.  This item was revised for Phase 3 of this study and continued 

psychometric evaluation using qualitative data is needed to determine if the revised item 

is interpreted as consistency.  Hard stool and difficulty pushing the stool out were 

significantly correlated in Phase 3 of this study.  These symptoms were also found to be 

linearly related in healthy adults (Degen & Philips, 1990; Heaton, Ghosh, & Braden, 

1991). 

Construct validity 

There were only four children identified at study entry in Phase 3 as high risk for 
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constipation.  Therefore the comparison of P-CAS scores in contrasting groups was not 

performed.  The P-CAS scores were analyzed for evidence of construct validity with 

children’s self-report of less than 3 poops per week, the BSFS measure of stool form and 

NCI CTCAE.  No evidence of construct validity was found as evidenced by a lack of 

correlation between P-CAS scores and any of these measures.  Although there was no 

evidence of construct validity when comparing P-CAS scores to other measures of 

constipation there was suggestion of evidence when examining the individual data.  For 

example in Phases 2 and 3, children with the highest P-CAS scores had a stool type of 1 

on the BSFS consistent with constipation.  Children with the second highest P-CAS 

scores had a stool type of 2.  

While these findings may be unexpected, they may have occurred for several 

reasons.  The small sample size in this study and the lack of reliability or validity for the 

comparison measures, BSFS and NCI CTCAE, in children may be possible explanations 

for this finding.  Another is the challenge in assessing constipation due to the 

considerable variability in stool characteristics across individuals as well as intra-

individual variability.  Based on the researcher’s field notes and analysis of cognitive 

interviews, the P-CAS appears to be able to detect a range of symptoms reported by 

children as comprising constipation.  In this study, several of the children in Phases 1 and 

2  were not experiencing constipation at study enrollment, but had a history of 

constipation, and the majority of the sample in Phase 3 was at low risk for constipation 

(n=21). 

Stool frequency indicated by a decrease in frequency less than three stools per 

week and stool form as rated on the BSFS are commonly used as surrogate markers of 
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constipation, however, they each capture only one sign or symptom associated with 

constipation.  In this study, stool frequency may have been affected by the use of 

laxatives in the children and/or the ability of children to accurately recall their stool 

frequency pattern.  Five children reported they could not remember their stool frequency 

patterns.  The majority of children in Phase 3 reported a stool frequency of every other 

day or more frequent (n=23).   

The wide variability within and between individuals reported in population based 

studies of constipation (Basotti et al., 2004; Connell, Hilton, & Irvin, 1965; Everhart et 

al., 1989; Garrigues et al., 2004; Higgins & Johanson, 2004; Pare et al., 2001; Stewart et 

al., 1999) suggest that stool frequency alone may not be a sensitive indicator to identify 

all individuals who are experiencing symptoms of constipation.  Frequency was found to 

be the least reported attribute of constipation reported in population based studies in 

adults (Agachan et al., 1990; Koch, 1997).  In a study of young adults (n=1128), 

decreased frequency was reported by 32% whereas straining (52%) and hard stools (44%) 

were the most reported attributes of constipation (Sandler & Drossman, 1987).  In 

children with cancer, decreased frequency was not always present in those who were 

classified as constipated (Woolery et al., 2006).  In contrast, a change was found in 

children’s defecation patterns that was either decreased or increased in the presence of 

other associated symptoms of constipation such as straining (Woolery et al., 2006).   

Stool consistency changes are reflected on the BSFS by type of stool ranging 

from 1 (separate hard lumps) to 7 (watery with no solid pieces).  Stool consistency 

represents one attribute associated with constipation.  In the current study, children 

receiving laxatives reported a change in stool consistency but often they also reported 
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having other symptoms associated with constipation.  This finding may have contributed 

to the lack of correlation found between P-CAS scores and change in consistency as 

indicated on the BSFS.  According to Weaver and Steiner (1984), stool frequency was 

associated with hard stools in young children.  Stool frequency and hard stools were not 

found to be related in Phases 2 or 3, but lumpy poop was significantly correlated (p<.05) 

in Phase 3.  Among adults with chronic low back pain receiving opioids, to validate of 

the Patient Assessment of Constipation Symptoms (PAC-SYM), the confirmation of 

constipation (CC) scoring system was utilized (Slappendel et al., 2005).  In this scoring 

system, the first item is confirmation of whether the patient is taking laxatives.  If the 

answer is “yes”, the patient is classified as not constipated.  If the answer is “no”, a 

question about frequency, straining, and consistency is asked.  This system underscores 

the influence the use of laxatives might have on determining severity of constipation.  In 

the present study, P-CAS scores were used to determine if children taking laxatives were 

experiencing signs and/or symptoms of constipation.  

Although the NCI CTCAE is considered by some to be the gold standard in 

clinical trials to grade adverse events, there is no reliability or validity testing.  In 

addition there is limited variability across the grade levels for constipation.  A limitation 

is that the first grade level encompasses a wide range of symptoms and laxative use 

including enemas.  This fact may explain why 11 of 12 children in Phase 1, all 12 

children in Phase 2, and nine of 25 children in Phase 3 were graded as a “1” on the NCI 

CTCAE by the medical team or researcher.  Only one child in Phase 2 was graded as a 

“2” indicating persistent symptoms.  The administration of laxatives has an effect on 

stool consistency and may partially explain why the NCI CTCAE was not significantly 
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correlated with stool frequency.  The NCI CTCAE ver 4 lends itself to little variability in 

scores and revisions to this widely used scale might be needed.  Another explanation for 

the finding is the lack of variability of constipation severity in the study sample.  With a 

larger sample, an analysis to estimate differences between children who are or are not 

taking laxatives at study entry could be done to explore this finding.  The NCI CTCAE 

may not be sensitive enough to detect subtle changes in constipation symptoms in 

children.  Ratings on the NCI CTCAE are based on the information obtained by the HCPs 

making the determination.  The rating can be influenced by a lack of reporting or 

assessment of symptoms related to constipation, over the counter treatment of symptoms, 

and changes in diet and fluid status that may have not been captured. 

Cognitive Interview Methodology 

 

In Phase 2, pre-testing and cognitive interviews were helpful in identifying 

several aspects of completion of the Pediatric Constipation Survey (PCS).  First, the time 

to complete the measure was explored.  Second, potential sources of measurement error 

such as variations in timeframe recall interpretation, item interpretation error, and 

problems with the rating selections for the summated scale were determined. 

Despite a decrease in the recall timeframe in Phase 1 to Phase 2 from seven days 

to three days based on feedback during the content validation phase, children continued 

to have difficulties with the recall timeframe.  Seven days was chosen initially because 

stool frequency is defined in terms of a seven day time period.  During the content 

validation phase children indicated a shorter time frame would increase the accuracy of 

responses.  For children who had decreased stool frequency, the shorter timeframe made 

it difficult for them to provide a response to the P-CAS items. In cognitive interviews 
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these children indicated they expanded the recall timeframe to seven days and two 

children indicated they used three non-consecutive days in responding.  The finding is 

consistent with other studies (Francosi etal, 2011; Frank, Flynn & Rothman, 2001).  A 

study of elderly adults who completed the PAC-SYM cognitive interview revealed that 

approximately one-third of participants expanded the seven day timeframe when 

responding to the questionnaire.  This result is in contrast to findings reported by Irwin et 

al. (2009) in which the majority (48/53) of children aged 8 to 17 years were able to state 

the meaning of the seven day recall timeframe. 

The cognitive interviews assisted in identifying issues with interpretation of the 

meaning of the P-CAS items.  There were issues with interpretation identified during the 

pre-testing phases that were not raised during the content validation phase.  Children 

reported understanding the format of the items which were worded in the form of a 

question.  Franciosi et al. (2011) found during the development of the pediatric 

Eosinpohilic Esophagitis measure that children preferred the items phrased in the form of 

a question. 

Issues with interpretation of the summated rating scale were also identified. 

Children reported understanding the continuum of the scale, but found it difficult to 

discriminate between two of the points.  A change was made to the scale to clarify the 

two points that had been identified as problematic.  Further evaluation is needed to 

determine if the changes resulted in the desired outcome.  The change is consistent with 

item response options used in PROMIS Pediatrics project and identified as being 

understandable by children aged 8 to 17 years (Irwin et al., 2009). 
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The expanded summated rating scale and the change in the labeling of the points 

appears to be an improvement from the summated rating scale using “no problem”, 

“some problem” and “severe problem” that is used in the Modified CAS for pediatrics 

(Woolery et al., 2006).  In the previous study, children had indicated that despite 

experiencing symptoms of constipation, they did not view these symptoms as 

problematic.  Feedback provided during the cognitive interviews did not reveal this as an 

issue with the current summated rating scale. 

Study Limitations 

Despite efforts to minimize limitations associated with this study, several were 

identified.  First, many recruitment challenges arose throughout the various phases of the 

study that resulted in a small sample and/or one that lacked the desired diversity.  In 

Phase 1, the composition of professional experts was a limitation because there are a 

limited number of healthcare professionals (HCPs) who have publications related to 

constipation in children.  Many of the identified healthcare professionals were contacted 

several times to elicit participation.  Although every effort was made to identify HCPs 

with expertise in constipation, several gastroenterologists who have published and/or 

presented papers on functional constipation in children declined to participate.  As a 

result, responses from this specialty may not have captured all of the possible feedback.  

However, the responses across specialties regarding item relevancy were consistent for 

many of the 20 items in Phase 1, the content validation phase of the study.  In Phase 2, 

the pre-testing of the P-CAS, there was difficulty in identifying children with cancer who 

met the study eligibility criteria and had not already participated in Phase 1 of the study.  

To address this issue, the study population was expanded to include children with 
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hematologic disorders.  Hence, the sample in Phase 1 was children with cancer and in 

Phase 2 was children primarily with hematologic disorders.  In Phase 3, recruitment 

challenges persisted and the sample was again primarily children with hematologic 

disorders who were considered to be at risk and who turned out to be primarily low risk 

for constipation, resulting in less variability than desired.  Another recruitment limitation 

included the small number of children recruited who were actually experiencing signs 

and/or symptoms of constipation.  While all children in Phases 1 and 2 had a history of 

constipation, the majority were not experiencing constipation at the time of study entry.  

There were only four children in Phase 3 who were identified at high risk for constipation 

based on the study criteria.  To address this challenge and increase the diversity of the 

sample, another recruitment site was explored.  For purposes of the dissertation, a 

preliminary analysis of Phase 3 was completed as indicated earlier, and Phase 3 will 

continue until the target sample size of 70 children is reached.  There was limited 

demographic variability of the sample across all three phases of the study.  In Phase 1 the 

child informants were primarily White; and in Phase 2 and Phase 3 the children were 

primarily Black.  The demographics reflect the general make-up of the urban medical 

center where children were recruited and the primary diagnoses of cancer or hematologic 

disorders.  The use of a single research site limits generalizibility.  

The responses were also dependent on the willingness of children to report their 

signs and symptoms of constipation and their understanding of constipation.  Children, 

especially the younger ones, were not able to relate to the P-CAS items they did not 

experience.  Another limitation is that the researcher was a novice at conducting 

cognitive interviews and could have biased the findings.  Retrospective debriefing 
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interviews minimize biasing responses of the children as they complete the scale.  

Although a standardized script was developed for Phase 2 of the study to minimize 

researcher bias, follow up probes by were based on the verbal responses provided by the 

children and could have potentially biased the responses based on the follow up probes  

The lack of follow up with participants at the end of each phase to verify 

agreement with changes made to the P-CAS items prior to initiating the next phase of the 

study may be a limitation.  The sample who participated may have identified additional 

needed changes or provided further validation of the suggested revisions.  Although the 

ability to generalize is limited, there are several nursing and research implications that are 

discussed in the following section. 

Implications  

Nursing Practice 

Despite the study limitations including a small sample size in Phase 3, the 

findings from this study have implications for nursing.  Constipation is a symptom that is 

composed of a variety of signs and symptoms, the composition of which is variable 

across individuals.  This finding was observed in this study in the limited number of 

children who were constipated at study entry and supported by those children who had 

previously been constipated.  According to the Oncology Nursing Society, assessment is 

a key first step in managing constipation, and early identification is essential (Woolery et 

al., 2008).  The Pediatric Constipation Survey was found to be easy for the child to 

complete and took less to ten minutes to complete.  This feature is important in the 

clinical setting.  This study demonstrated the need to assess the signs and symptoms of 

constipation in the clinical setting.  While the assessments completed by the HCPs for 
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three of the children indicated they were not constipated, the children reported signs and 

symptoms consistent with constipation as assessed by the P-CAS.  This finding prompted 

additional assessment by the health care team that confirmed the children were having 

symptoms despite denying they were constipated.  This discrepancy has been identified 

in the literature (Schilling et al., 2009).  While further psychometric testing is needed, the 

use of the P-CAS in the clinical setting may be beneficial in screening and identifying 

children who may be experiencing constipation.  It would not, however, be appropriate to 

use the P-CAS as an outcome measure of interventions until the field testing is completed 

and the P-CAS is shown to be reliable and valid.   

Education 

This study tested and revised the P-CAS for assessing constipation severity in 

children with cancer or hematologic disorders.  Constipation is a symptom that is not 

often discussed.  Nurse educators are in a key position to educate nurses about the 

attributes of constipation and the potential consequences if not managed.  Nurses are in a 

key position to educate the patient about the importance of reporting signs and symptoms 

of constipation.  The P-CAS can provide a format for facilitating this discussion.  

Research 

Research on symptoms in children with cancer or hematologic disorders, 

including constipation, is limited and often based on adult measures (Docherty, 2003; 

Hockenberry, 2004).  To date, the researcher appears to be the only individual who has 

studied constipation in children with cancer (Woolery et al., 2006).  Constipation has 

been one of the symptom management priorities in the research agendas of the National 

Cancer Institute (NCI) (2005), National Institute of Nursing Research (2007), and the 
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Oncology Nursing Society (ONS) (2009).  Assessment scales to determine severity of 

constipation are needed to initiate and evaluate effectiveness of interventions.  The results 

of this study generated important questions regarding the assessment of constipation in 

children with cancer or hematologic disorders and builds on what is currently known.  

The current study attempted to address many of the issues identified by Woolery et al. 

(2006) in the pilot of the CAS modified for pediatrics in the construction of the P-CAS.  

The findings from the current study suggest that the P-CAS has promise as an assessment 

scale in this population.  The outcome of the psychometric analysis in Phases 1 and 2 

provide evidence of content validity for the P-CAS.  Results of this study have 

demonstrated the importance of understanding constipation from the child’s perspective.  

There remains potential overlap among a few of the items.  It is premature to make a 

conclusion about the P-CAS items before the target population of 70 has completed in 

Phase 3 (field testing) of the study.  At that time, psychometric analyses will be 

undertaken to determine whether each of the P-CAS items is needed and differentiates a 

unique aspect of constipation or whether some items can potentially be merged or 

deleted. 

Based on the findings of psychometric testing in Phase 3 which aimed to gather 

evidence of reliability and validity, further refinement of the instrument may be needed.  

Future research is also needed to evaluate test-retest reliability, explore construct validity 

and to evaluate the sensitivity of the P-CAS to respond to changes after interventions to 

manage constipation are initiated.  Establishing evidence of construct validity is an 

ongoing process requiring several studies.  In a future study, construct validity can be 
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evaluated by administering the P-CAS to children who are referred to a gastroenterology 

clinic for constipation.  

Conclusion 

The purpose of this instrument testing study was to evaluate the psychometric 

properties of the Pediatric Constipation Assessment Scale (P-CAS) in children with 

cancer or hematologic disorders.  The study design was guided by the conceptual model 

entitled Model for Constipation Across the Life Span which is compromised of the 

antecedents, attributes and consequences associated with constipation (Woolery, 2011).  

The antecedents associated with constipation were captured on the Constipation Risk 

Assessment Form and the attributes and consequences associated with constipation were 

captured on the P-CAS.  Revisions to the P-CAS included the target population in each 

phase of the study.  The outcome of this study was a self-report measure, the P-CAS, 

which is developmentally appropriate, and captured the domain of interest, constipation, 

within the context of pediatric hematology and oncology. 

The study contributes to the research in this area of constipation by expanding the 

current knowledge of measurement of constipation in children with cancer or 

hematologic conditions.  This study is the second to examine a constipation assessment 

measure in children with cancer and the first in children with hematologic disorders.  It 

builds on findings from the researcher’s pilot study of the CAS with a modification for 

pediatrics (Woolery, Carroll, et al., 2006).  It addresses some of the challenges of using 

an instrument developed for adults with children, for example, wording and interpretation 

of the summated rating scale.  The findings from this study provide a foundation for the 

next phase of this program of research in which the revised P-CAS will be subjected to 
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additional field testing to accrue a sufficiently powered sample to evaluate reliability and 

validity, and to evaluate if the P-CAS is sensitive enough to identify changes in 

constipation severity after interventions are initiated.  Following a thorough assessment 

of reliability and validity, and any necessary modifications, it is anticipated that the  

P-CAS will be ready for clinical and research use. 
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APPENDIX A 

 

Content Validation: Professional Expert 

Dear Participant,  

 

The purpose of this letter is to invite you to participate in the content validation of 

the Pediatric Constipation Assessment Scale (P-CAS). I am refining an instrument to 

assess the presence and severity of constipation in children with cancer between the ages 

of 8 and 17 years of age. You were chosen because of your expertise in pediatrics, 

pediatric oncology or pediatric gastroenterology. 

Children with cancer are at risk for experiencing constipation because of their 

disease, treatment, and/or supportive care interventions. An assessment instrument is 

needed to identify patients with constipation and to evaluate the effectiveness of 

interventions. The instrument consists of items reflecting the various symptoms 

associated with constipation and consequences of constipation. Items related to stool 

characteristics, passage difficulties, rectal gas changes, and consequences of constipation 

will be assessed with a five point rating scale, with 1= never experiencing the symptom, 

2=once in awhile, 3=sometimes, 4=a lot, and 5=always experiencing the symptom. 

As a member of the expert panel of professionals, you are being asked to 

complete the enclosed questionnaire in which you  rate items for possible inclusion on the 

P-CAS. I am interested in finding the minimal number of items necessary for an 

instrument that is easy for a child to understand and quick to complete. The goal of the  

P-CAS is to determine constipation severity level and evaluate the effectiveness of 

interventions.  
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On the enclosed form, you are asked to do three things. (1) Judge how 

representative you believe that each item is of the content domain of constipation and the 

clarity of each item on a four point rating scale (1=not relevant, 2=somewhat relevant, 3= 

quite relevant, and 4=very relevant). (2) Indicate whether the items of the instrument 

collectively are comprehensive in assessing constipation in pediatric patients with 

oncology. (3) Identify any items that need to be revised, deleted, or added. Responses of 

the expert panel will be analyzed to determine the level of agreement among the experts 

and items with a high level of agreement will be retained. After the content validation 

phase is completed, the P-CAS will be pre-tested in children with cancer. 

By completing and returning the questionnaire, you are consenting to participate. 

Findings will be reported in the aggregate and no participants will be identified. If you 

have any questions, please free to contact me at mwoolery@cc.nih.gov or (301) 451-

0389.  

Thank you in advance for your thoughtful critique. Your feedback will be helpful 

in revising and refining the instrument. 

Respectfully, 

 

Myra Woolery, MN, RN, CPON 

Clinical Nurse Specialist 

Nursing and Patient Care Services 

National Institutes of Health 

 

Doctoral Student 

University of Maryland Baltimore School of Nursing 

mailto:mwoolery@cc.nih.gov
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Content Validity Form: Professional Expert Version 

 

 

The objective of this instrument is to assess the presence and severity of constipation in 

children with cancer. 

The goal is an assessment instrument that is (1) easy for children to use and (2) can be 

used in research and clinical practice for screening and evaluating effectiveness of 

interventions.  

The conceptual definition of constipation is an individualized subjective perception of an 

abnormal defecation pattern. It is characterized by a constellation of signs and/or 

symptoms such as change in frequency, stool consistency, stool size, gas pattern, and 

ease of stool passage. Stool passage difficulties include straining, incomplete passage, 

unable to pass, and painful passage. 

Please rate each of the items based on their relevancy to assessing constipation in 

children with cancer using this scale: 1=not relevant, 2=somewhat relevant, 3= quite 

relevant and 4=very relevant. 

Pediatric Constipation Assessment Scale 

Items on Instrument 

 

Not relevant 

1 

Somewhat relevant 

2 

Quite Relevant 

3 

Very relevant 

4 

1. Did you poop less than 

usual for you? 

    

Comment:  

2. Did you poop more 

than usual for you? 

    

Comment:  

3. Was your poop hard?       

Comment: 

4. Was your poop 

lumpy? 

    

Comment: 
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Items on Instrument Not relevant Somewhat relevant Quite Relevant Very relevant 

5. Was your poop 

separate hard balls? 

    

Comment: 

6. Was your poop 

separate hard balls 

stuck together? 

    

Comment:  

7. Was your poop smaller 

in size than usual for 

you? 

    

Comment 

8. Was your poop wide?     

Comment: 

9. Was the diameter of 

your poop wider than 

usual for you? 

    

Comment: 

10. Was it difficult for you 

to push the poop out? 

    

Comment: 

11. Did you feel there was 

more poop to come out 

after you were done 

pooping? 

    

Comment: 

12. Did you feel like you 

needed to go poop, but 

it would not come out? 

    

Comment: 
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Items on Instrument Not relevant Somewhat relevant Quite Relevant Very relevant 

13. Did your bottom hurt 

when you pooped? 

    

Comment: 

14. Did you pass more gas 

(fart) than usual for 

you? 

    

Comment: 

15. Did you pass less gas 

(fart) than usual for 

you? 

    

Comment: 

16. Was there poop on 

your underwear? 

    

Comment: 

17. Did you leak runny 

poop? 

    

Comment: 

18. Did your tummy feel 

too full? 

    

Comment: 

19. Did your tummy hurt?     

Comment: 

20. Did you have bleeding 

with a poop? 

    

Comment: 
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Questions Yes No Comment 

 

Demographic information  

Is there any relevant demographical 

information that is missing? 
   

Would you delete any demographical items?    

 

Pediatric Constipation Assessment Scale (P-CAS) 

Are there any items that are missing and should 

be added?  If yes, please comment. 
   

Are there any items that were included that 

should be deleted? If yes, please comment. 
   

Are each of the items clear? If no, please 

indicate the items that are unclear and give 

suggestions for making the item clearer. 

   

Reference timeframe 

Is the reference time frame of 7 days 

appropriate for children?   

   

If not, what would you recommend and why?    

Reading level 

Are the items written at an age appropriate 

level? If no please indicate which items need to 

be revised and any suggestions for revisions.  
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Demographical Information: Please put an X next to your answer for each of the 

questions.  

Age at last birthday: ___________ 

Gender:   Male _____ Female ______ 

Role:  Physician ____    Advance Practice Nurse ______ Staff Nurse ______ 

Specialty: ___________________ 

Years of experience in your specialty: _________ 

Please briefly describe your clinical experience in assessment and management of  

constipation in pediatric patients:  
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Content Validity Form: Child Informant Version 

 

Everyone poops. Some kids use the word “poop” and others use “BM”, “stool”, “going 

number 2”, “taking a dump” or another word to mean poop.  

 

Constipation is the medical term for when kids have trouble getting the poop to come out.  

To find out more about constipation in children with cancer,   I have developed a scale 

called the Pediatric Constipation Assessment Scale or P-CAS. This scale is made up of 

questions to ask children about constipation. The goal is to have a scale made up of 

questions that are easy for children to understand and answer. 

 

Please rate each of the questions listed below by putting an X in the box for your answer. 

 

A good question is one you believe a child with cancer experiences when constipated. 

 

A good question that needs correction is one that a child with cancer experiences when 

constipated.  This question may need corrections so it is clearer to understand. 

 

A bad question is one you believe a child with cancer would not experience when 

constipated. 

 

Questions Good question Good question that 

needs correction 

Bad question 

1. Did you poop less than usual 

for you? 

 

   

Comment:  

 

2. Did you poop more than 

usual for you? 

 

   

Comment:  

 

3. Was your poop hard?   

 

   

Comment: 

 

4. Was your poop lumpy? 

 

   

Comment: 

 

5. Was your poop separate hard 

balls? 

 

   

Comment: 
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Questions Good question Good question that 

needs correction 

Bad question 

6. Was your poop separate hard 

balls stuck together? 

 

   

Comment:  

 

7. Was your poop smaller in 

size than usual for you? 

 

   

Comment 

 

8. Was your poop wide? 

 

   

Comment: 

 

9. Was the diameter of your 

poop wider than usual for 

you? 

 

   

Comment: 

 

10. Was it difficult for you to 

push the poop out? 

 

   

Comment: 

 

11. Did you feel there was 

more poop to come out 

after you were done 

pooping? 

 

   

Comment: 

 

12. Did you feel like you 

needed to go poop, but it 

would not come out? 

 

   

Comment: 

 

13. Did your bottom hurt when 

you pooped? 

 

   

Comment: 
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Questions Good question Good question that 

needs correction 

Bad question 

14. Did you pass more gas 

(fart) than usual for you? 

 

   

Comment: 

 

15. Did you pass less gas (fart) 

than usual for you? 

 

   

Comment: 

 

16. Was there poop on your 

underwear? 

 

   

Comment: 

 

17. Did you leak runny poop?    

Comment: 

 

18. Did your tummy feel too 

full? 

 

   

Comment: 

 

19. Did your tummy hurt? 

 

   

Comment: 

 

20. Did you have bleeding with 

a poop? 

 

   

Comment: 

 

 

 

Questions about the P-CAS Yes No Comment 

Are there any questions missing you think 

should be added?  If yes, tell me in the 

comment box. 

 

   

Are there any questions you think should 

be subtracted? If yes, please tell me in the 

comment box. 
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Questions about the P-CAS Yes No Comment 

Is each of the questions clear to you? If 

no, please tell me which ones are unclear. 

If you can, please give suggestions for 

making the wording clearer. 

 

   

Can you remember how often you have a 

symptom in 7 days? If not, how many 

days would you suggest is easier to 

remember? 

   

 

The last questions will tell me a little more about you.  Please circle your answer. 

 

1. What is your age? 

 

8  9  10  11  12  13  14  15  16  17  

  

2. Are you a girl or a boy?  

 

Girl  Boy 

 

3. What is your race? 

Asian    

Black or African American   

Native American Indian/Alaskan Eskimo  

Native Hawaiian or Other Pacific Islander   

White 

More than one race 

Do not know    

4. Are you Hispanic or Latino? 

 

Yes        No     Do not know  

 

5. What grade are you in school?  

 

 2  3  4 5 6 7 8 9 10 11  12   
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Subject ID# ____________  Date:  ____________ 
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Subject ID# ____________  Date:  ____________ 
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Subject ID# ____________  Date:  ____________ 
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Subject ID# ____________  Date:  ____________ 
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Subject ID# ____________  Date:  ____________ 
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Subject ID# ____________  Date:  ____________ 
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Subject ID# ____________  Date:  ____________ 
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APPENDIX C 

 

Sources of Error in Questions and Probes for Cognitive Interviewing 

 

STEP 1 INSTRUCTIONS: Look for problems with any introductions, instructions, or 

explanations from the respondent’s point of view. 

1a. Conflicting or inaccurate instructions 

including introductions and 

explanations. 

Probe: Tell me what the introduction and 

instructions are telling you. 

1b. Complicated instructions Probe: same as above 

STEP 2 CLARITY: Identify problems related to communicating the intent or meaning 

of the question to the respondent. 

2a. Wording: question is lengthy, 

awkward, ungrammatical, or contains 

complicated syntax. 

Probe:  Can you tell me in your own words 

what the question is asking? 

2b. Technical terms are undefined, 

unclear, or complex. 

Probe: What does the word [insert term] 

mean to you as it is used in this question? 

2c. Vague: there are multiple ways to 

interpret the question or to decide 

what is to be included or excluded 

Probe: Tell me what you were thinking 

when you answered the question about 

[topic] 

2d. Reference periods are missing, not 

well specified, or in conflict. 

Probe: What time period was the question 

asking about? 

STEP 3 ASSUMPTIONS:  Determine if there are problems with assumptions made or 

the underlying logic. 
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STEP 4 KNOWLEDGE/MEMORY: Check whether respondents are likely to not 

know or have trouble remembering in formation. 

4a. KNOWLEDGE may not exist: 

respondent is unlikely to know the 

answer to a factual question 

 

4b. RECALL failure: Respondent may not 

remember the information asked for  

Probe: How easy or difficult is to 

remember [topic] You said [answer]. How 

sure are you of that? 

  

STEP 5 SENSTIVITY/BIAS:  Assess questions for sensitive nature or wording, and 

for bias. 

Sensitive content  

SOCIALLY ACCEPTABLE response is 

implied by question 

Probe: How easy or hard was it for you to 

discuss [topic]? 

STEP 6 RESPONSE CATEGORIES: Assess the adequacy of the range of responses 

to be recorded. 

6a MISMATCH between question and 

response categories. 

Probe: How easy or hard was it to find 

your answer on the list? You [answered]. 

How well does that apply to you? 

6b. TECHNICAL TERMS are under 

defined, unclear, or complex. 

Probe: What does [term] mean to you? 

6c. VAGUE response categories are 

subject to multiple interpretations 

Probe: Tell me what you were thinking 

when you [answered] 
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6d. OVERLAPPING response categories Probe: How easy or hard was it to choose 

an answer? Tell me why you chose 

[answer] instead of some other answer.  

STEP 7 OTHER PROBLEMS not identified 

8. Other problems not previously 

identified. 

Probe: Can you tell me more about…..? 

 

Willis (2005). Cognitive Interviewing: A Tool For Improving Questionnaire Design 

Stage pg 81-83. Publications: Thousand Oaks, CA. 

 

  



197 

 

 



198 

 

 



199 

 

 



200 

 

 



201 

 

 



202 

 

 



203 

 

 



204 

 

 



205 

 

 



206 

 

 



207 

 

 



208 

 

 



209 

 

 



210 

 

 



211 

 

 

 
 



212 

 

 

 

Cognitive Interview Researcher Notes Form 

 

 

Name of person completing form: 

__________________________________________________ 

Time to complete: ____________________________ 

Date Completed:  _____________________________ 

Which questions did the patient find difficult to answer? 

 

Which questions did the patient find confusing or ambiguous?  

 

Which questions were the most relevant for this subject? 

 

Which questions were the least relevant for this subject? 

 

What questions if any did the subject recommend for addition? 

 

What questions if any did the subject recommend for deletion? 

 

Any additional comments? 
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APPENDIX D 

Phase 1Version 
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Phase 2 and 3 Version 

 



217 

 

 



218 

 

 



219 

 

 

  



220 

 

 

 

APPENDIX E 

 

Phase 1 Version 
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Phase 2 Version 
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 Phase 3 Version 
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APPENDIX G 

 

Special Love Recruitment Letter 

 

Dear Parent or Guardian, 

 

My name is Myra Woolery.  Some of you may know me as one of the nurses who 

volunteers for several of the Special Love camp weekends and Camp Fantastic.  I am also 

a doctoral student at the University of Maryland School of Nursing and as part of my 

dissertation I am conducting a research study assessing constipation in children with 

cancer.  Dr. Deborah McGuire, my Dissertation Chair, is the Principal Investigator of this 

study.  Special Love is coordinating this mailing to solicit the participation of you and 

your child in this study.  

Children with cancer are at risk for experiencing constipation during the course of 

their treatment.  However, there are currently no standard measures for assessing 

constipation.  I am looking for children with cancer between the ages of 8 and 17 years to 

complete a questionnaire on constipation I have developed.  The purpose of gathering this 

information is to help find out what type of questions to ask children to determine when 

they are having difficulty with constipation or pooping.  The goal is to have an 

assessment questionnaire that can be used by doctors and nurses to identify children who 

are constipated and to evaluate the effectiveness of interventions. 

I am hoping that you and your child will help me understand constipation in 

children with cancer.  This would involve having you and your child completing a short 

questionnaire that will be answered in a quiet and private setting.  This could be at your 

child’s treatment center, your home, or another place identified by you.  
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Your name and your child’s name will not be anywhere on the questionnaire, and 

all answers will be completely anonymous.  The information obtained will be combined 

so there will be no way to identify either you or your child’s personal answers.  

If you would like to learn more about this study, have any questions, or would 

like to participate, please contact me at (301) 451-0389 or e-mail: mwoolery@nih.gov.  

Thank you in advance for helping me better understand constipation in children 

with cancer. 

 

 

Myra Woolery, MN, RN, CPON 

Doctoral Candidate  

University of Maryland Baltimore School of Nursing

mailto:mwoolery@nih.gov
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Special Love Recruitment Flyer 
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APPENDIX I 

 

Phase 1 Content Validation:  Summary of Professional Expert Data 

 

Pediatric Constipation Assessment Scale 

Items on Instrument 

 

Not relevant 

1 

Somewhat relevant 

2 

Quite Relevant 

3 

Very relevant 

4 

1. Did you poop less 

than usual for you? 

 1 1 10 

Comment:  

Subject 4: Is this overall poop? Some people may pass several small stools and may interpret this 

as more poop, but the actual amount may be the same. Question on usual stooling pattern need to 

be included—usual frequency, consistency, size; this is important because many children/patients 

may not notice a significant difference in stool pattern if they are already chronically constipated, 

which is likely the case for a significant majority of population in our society.  

Subject 5: Children especially in your target population that are in the early school-age range (i.e. 

8-10 years) may need clarification of “less than usual” 

Subject 7: Relevant but I think kids even some adults would have difficulty recalling details of 

their poop 7 days prior 

Subject 8: How many days/week do you poop? 

Subject 12: Are you pooping less than usual sounds better.  Otherwise it makes it sound like it 

happened in the past but may not be happening anymore, so does not identify if the problem has 

resolved.  

2. Did you poop more 

than usual for you? 

 2 2 8 

Comment:  

Subject 2: Could have had more stool than usual but not sure this would indicate constipation 

unless stools are hard. They may be stooling around the blockage if constipated as well.  

Subject 5: Children especially in your target population that are in the early school-age range (i.e. 

8-10 years) may need clarification of “more than usual” 

Subject 6: some children are not aware of stool patterns 

Subject 8: What is usual? Do you skip days where you don’t poop?  
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Subject 12: Are you pooping?  Keep all questions in the present tense 

Items on Instrument Not relevant Somewhat relevant Quite Relevant Very relevant 

3. Was your poop 

hard?   

  2 10 

Comment: 

Subject 4: It would be helpful to define “hard” objectively 

Subject 5: This item may be confusing. The child may be unsure if they are to describe one 

episode or more than one episode of hard poop. Need to clarify clearly that they are to respond 

according to a specific timeframe. Also consider refining as “Does your poop look hard?” 

Subject 7: Could be misinterpreted -“hard” in what way? Hard to push out or was the poop itself 

“hard” 

4. Was your poop 

lumpy? 

3 6 1 2 

Comment: 

Subject 2: Not sure this would say they are constipated but could mean they are moving toward 

constipation 

Subject 4: This is a subjective description and I am not sure of the relevance 

Subject 5: This item may be confusing. The child may be unsure if they are to describe one 

episode or more than one episode of lumpy poop. Consider refining as: Does your poop look 

lumpy? 

Subject 7: “Lumpy” could be too vague. A very hard stool could be considered “lumpy” so could 

a mostly liquid stool with “lumpy “elements. 

5. Was your poop 

separate hard balls? 

1 2 2 7 

Comment: 

Subject 5: This item may be confusing. The child may be unsure if they are to describe one 

episode or more than one episode of hard poop. Need to clarify clearly that they are to respond 

according to a specific time frame. Also consider refining as: Does your poop” include separate 

hard balls 
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Items on Instrument Not relevant Somewhat relevant Quite Relevant Very relevant 

6. Was your poop 

separate hard balls 

stuck together? 

2 2 3 5 

Comment:  

Subject 1: Not sure children will distinguish this unless accompanied by a picture 

Subject 5: This item may be confusing. The child may be unsure if they are to describe one 

episode or more than one episode of hard poop.  Need to clarify clearly that they are to respond 

according to a specific time frame. Also consider refining as: Does your poop look like  separate 

hard balls stuck together? 

7. Was your poop 

smaller in size than 

usual for you? 

1 2 4 5 

Comment 

Subject 2: May be normal for patient leaning towards diarrhea 

Subject 4: Are you referring to overall mass of the poop or individual turds? 

Subject 5: Recommend placing this item right after #2 to avoid the need to go back to compare 

one’s answer. Children especially in your target population that includes early school age (i.e. 8-

10 years) may need clarification of smaller than usual’, The child may also be unsure if they are 

to describe one episode or more than one episode. Need to clarify clearly that they are to respond 

according to a specific time frame. Also, consider refining as Did you poop a smaller amount 

XXX? 
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Items on Instrument Not relevant Somewhat relevant Quite Relevant Very relevant 

8. Was your poop 

wide? 

3 2 3 4 

Comment: 

Subject 1: Not sure this will be understood 

Subject 5: Children especially in your target population that includes early school age (i.e. 8-10 

years) may need clarification of “was your poop wide.  The child may also be unsure if they are 

to describe one episode or more than one episode. Need to clarify clearly that they are to respond 

according to a specific time frame. Also, consider refining as Did your poop look wider (today or 

XX?) 

Subject 6: Is wide best term here? Maybe bigger than normal? 

Subject 7: I like #9 better 

Subject 12: I do not like the term “wide” as a descriptor 

9. Was the diameter of 

your poop wider 

than usual for you? 

2 4 1 5 

Comment: 

Subject 1: Diameter may not be something a child could distinguish 

Subject 2: I would ask the question prior. Small kids may not know what diameter means 

Subject 4: I would also include length of poop 

Subject 5: This item is clear. The child may be unsure if they are to describe one episode or more 

than one episode. Need to clarify clearly that they are to respond according to a specific time 

frame 

Subject 8: Do you have pain when you poop? 
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Items on Instrument Not relevant Somewhat relevant Quite Relevant Very relevant 

10. Was it difficult for 

you to push the poop 

out? 

   12 

Comment: 

Subject 5: This item is clear. The child may be unsure if they are to describe one episode or more 

than one episode. Need to clarify clearly that they are to respond according to a specific time 

frame.  

11. Did you feel there 

was more poop to 

come out after you 

were done pooping? 

 1 1 10 

Comment: 

Subject 5: The child may be unsure if they are to describe one episode or more than one episode. 

Need to clarify clearly that they are to respond according to a specific time frame. 

12. Did you feel like you 

needed to go poop, 

but it would not 

come out? 

  3 9 

Comment: 

Subject 5: The child may be unsure if they are to describe one episode or more than one episode. 

Need to clarify clearly that they are to respond according to a specific time frame. 

13. Did your bottom 

hurt when you 

pooped? 

 1  11 

Comment: 

Subject 5: The child may be unsure if they are to describe one episode or more than one episode. 

Need to clarify clearly that they are to respond according to a specific time frame. You might also 

consider also adding a question to ask if the child’s bottom hurt right after pooping. 

 



265 

 

 

 

Items on Instrument Not relevant Somewhat relevant Quite Relevant Very relevant 

14. Did you pass more 

gas (fart) than usual 

for you? 

1 6 2 3 

Comment: 

Subject 1: May need to explore additional words for gas and fart 

Subject 4: This can be affected by several factors, including diet 

Subject 5: The child may be unsure if they are to describe one episode or more than one episode. 

Need to clarify clearly that they are to respond according to a specific time frame. 

Subject 6: Are kids aware of their gas patterns? 

Subject 12: Change to do you…. 

15. Did you pass less 

gas (fart) than usual 

for you? 

3 4 2 2 

Comment: 

Subject 5: This item is clear. The child may be unsure if they are to describe one episode or more 

than one episode. Need to clarify clearly that they are to respond according to a specific time 

frame 

16. Was there poop on 

your underwear? 

3  3 6 

Comment: 

Subject 2: Patient may not wipe after having stool. I am not sure about this question. I know what 

you are getting at when you asked. Maybe you should make sure they wipe well by asking. Some 

kids wait until the last minute 

Subject 5: The child may be unsure if you mean poop stains. Or, if you are asking them to reflect 

on episodes of uncontrolled accumulation of poop during the day or night. Also, the child may be 

unsure if they are to describe one episode or more than one episode. Need to clarify clearly that 

they are to respond according to a specific time frame.  

Subject 8: Do you have accidents in your pants sometimes? 

Subject 12: May consider adding a question that addresses loss of control of stooling beyond 
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staining clothes and leakage of stool with passing gas. May want to ask “Do you ever notice poop 

on your underwear? As it makes it sound like a time bound event. 

Items on Instrument Not relevant Somewhat relevant Quite Relevant Very relevant 

17. Did you leak runny 

poop? 

 2 3 7 

Comment:  

Subject 1: May need to explain leak 

Subject 5: The child may be unsure if they are to describe one episode or more than one episode 

of hard poop. Need to clarify clearly that they are to respond according to a specific timeframe. 

Also, the child may be unable to distinguish liquid vs. runny stool.  

Subject 8: Hard for kid to understand 

Subject 12: May consider adding a question that addresses leaking stool with passing gas 

18. Did your tummy feel 

too full? 

1 1 4 6 

Comment: 

Subject 5: The child may be unsure if they are to describe one episode or more than one episode 

of tummy fullness. Need to clarify clearly that they are to respond according to a specific time 

frame. Also the child may confuse fullness with other uncomfortable symptoms.  

 

 

19. Did your tummy 

hurt? 

  3 8 

Comment: 

Subject 5: The child may be unsure of the time frame to evaluate if they had experienced tummy 

hurt. Also the child may be unclear in how to distinguish between tummy fullness, hurt, 

cramping, etc. Sometimes the younger children will report, “My tummy or belly hurts or aches” 

Also adolescents sometimes report, “I have really bad stomach cramps”.  

 

 

 



267 

 

 

Items on Instrument Not relevant Somewhat relevant Quite Relevant Very relevant 

20. Did you have 

bleeding with a 

poop? 

  2 10 

Comment: 

Subject 5: The child may be unsure of the timeframe to evaluate if they had experienced bleeding 

poop with a poop. Also, they may be unaware that certain food may cause red colored poop, 

especially after eating certain red-colored foods (e.g. beets, red velvet cake, red jello, etc). Red 

velvet cupcakes are a popular flavor.  Also, the child may be unclear if they should refer to red 

colored stools, clots on the poop, or bleeding from their bottom after straining.  

 

 

Questions Yes No Comment 

 

Demographic information  

Is there any relevant demographical 

information that is missing? 

4 7 Subject 1: Siblings or who they live 

with (single parent, both, etc.) 

Subject 2: Parent education level 

Subject 5:  

Subject 7: What is your first 

language? Might be useful to know 

if English is not first language. 

Would you delete any demographical 

items? 

1 10 Subject 4: Is Latino/Hispanic 

relevant? 
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Pediatric Constipation Assessment Scale (P-CAS) 

Are there any items that are missing 

and should be added?  If yes, please 

comment. 

5 7 Subject  3:  

Did your tummy feel better after 

you pooped?  

Number of stools day/week 

Do you go more than 3 days 

without a poop? 

Subject 4: History of daily 

routine —how much time is set 

aside/spent for pooping. Family 

history – most people nowadays 

don’t know what a normal 

stooling pattern is; family 

attitude and history towards 

bowel movements will influence 

the success/failure of 

intervention 

Subject 5: See comments after 

each item  

Subject 10: Did the child ever 

clogged the toilet and how often 

Subject 12: Question about 

changing stool pattern 
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Are there any items that were included 

that should be deleted? If yes, please 

comment. 

6 6 #9 & 16 (subject 2) 

Subject #3: Could delete 

“lumpy” question not sure how 

relevant. 

Subject 5: Some of the items 

could be repositioned.  Also, 

some of the items need to be 

refined to be clearer.  I provided 

comments related these 

suggestions.  

Subject 9: Each item I listed as 

not relevant 

Subject 11: Multiple question 

regarding appearance of stool 

Subject 12: Question #8 

Is each of the items clear? If no, please 

indicate the items that are unclear and 

give suggestions for making the item 

clearer. 

4 6 # 17 “Leak” (subject 1) 

Subject #3: Not sure about 

relevance of gas as it could be 

related to malabsorption not just 

incomplete evacuation. I like 

your definition of constipation 

but for publication ROME III 

criteria is gold standard 

Subject 5: I provided comments 

for the respective questions that I 

thought were unclear.  

Subject 7: see comments 

Subject 12: I think a number of 

the questions would be better 

phrased in the present tense so 

they are viewed by the 

participant as an ongoing 

problem rather than a past one. 
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Reference timeframe 

Is the reference time frame of 7 days 

appropriate for children?   

9 3 Subject 2: I think the younger 

kids may not think back 7 days 

Subject 5: But need to refine the 

wording of some items to ensure 

responses that are clear and 

accurate.  

Subject 7: See previous 

comment (?3 days) 

Subject 9: Perhaps 48-72 hours. 

1 week seems like a long time 

and it know that for some kids, 

there are multiple different types 

of poop per week.  

If not, what would you recommend 

and why? 

  Subject 2: I would ask them 

every other or third day 

Reading level 

Are the items written at an age 

appropriate level? If no please indicate 

which items need to be revised and 

any suggestions for revisions.  

8 3 Subject 1: #9 I think “diameter” 

may be hard for a child to 

calculate/distinguish 

Subject 5: I provided comments 

for the respective questions that I 

thought may be difficult to 

understand. Each of the 

identified questions may be 

difficult for children and 

adolescents to know how to 

respond correctly.  

Subject 7: average age? Hard to 

say. 

Subject 12; Question #9 I would 

suggest using bigger or larger 

rather than wider in diameter. 
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Demographical Information: Please put an X next to your answer for each of the 

questions.  

Age at last birthday: ___________ 

Gender:   Male _____ Female ______ 

Role:  Physician ____    Advance Practice Nurse ______ Staff Nurse ______ 

Specialty: ___________________ 

Years of experience in your specialty: _________ 

Please briefly describe your clinical experience in assessment and management of 

constipation in pediatric patients:  

 

 

 

Presentations related to constipation: Yes _______ If yes #__________ None_______ 

Publications related to constipation:  Yes _______ If yes #__________  None _______   
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Professional Expert Panel Demographics 

Subject

# 

Age Gender Role Specialty Years in 

Specialty 

# of 

Presentations 

# of 

Publications 

  M F M

D 

APN RN GI  Onc Other    

1 51  X  X    X 

NICU/peds 

20 3 1 

2 53  X   X  X  28 4  

3 39  X  X  X 

 

 PhD 

Clinical 

Assistant 

Investigato

r 

12 

NP 

(1999-

present) 

35 4 

 

4 40 X  X    X Heme/onc/ 

immunolog

y 

7 1 0 

5 56  X  X 

 

  X Professor 

& research 

in children 

with 

cancer & 

during 

PC/EOL 

25 0 1 related to 

children 

receiving 

hospice care 

6 60  X  X   X  14 0 0 

7 47  X   X  X  24 0 0 

8 40  X  X  X   8 0 0 

9 36 X  X    X Peds 

palliative 

care & onc 

6 4 0 

10 41  X X   X   7 1 0 

11 64 X  X   X  Long 

standing 

practice 

34 1/yr 0 

12 49  X  X   X  22 3 2 
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Phase 1: Content Validation 

 

Summary of Child Informant Data 

 

Pediatric Constipation Assessment Scale 

 

Questions Good question Good question that 

needs correction 

Bad question 

1. Did you poop less than 

usual for you? 

7 4 1 

Comment:  

 

Subject 8: delete “for you” grammatically incorrect 

 

Subject 9: He does not understand the question 

 

Subject 12: Child reported has less poops when constipated.  

 

2. Did you poop more than 

usual for you? 

3 4 5 

Comment:  

 

Subject 8: “do you mean more at one time?” 

 

Subject 9: He does not understand the question 

 

Subject 11: It doesn’t make sense because when you’re constipated you don’t go 

 

3. Was your poop hard?   9 2 1 

Comment: 

 

Subject 2: hard as is opposite of soft? Or not coming out easy 

 

4. Was your poop lumpy? 7 5  

Comment: 

 

Subject 1: Most is lumpy 

 

Subject 6: Was your poop regular 

 

Subject 12: pictures would be helpful. Mom drew a straight line and then a jagged line. 

Child pointed to jagged line as the lumpy poop.  
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Questions Good question Good question that 

needs correction 

Bad question 

5. Was your poop separate 

hard balls? 

5 4 3 

Comment: 

 

Subject 11:  You should take out hard because already asked that. 

 

Subject 12: Described poops as small nuggets. 

 

6. Was your poop separate 

hard balls stuck 

together? 

4 5 3 

Comment:  

 

Subject 1: More like question 5 

 

Subject 8: “I know what you are getting at but think it could be better” 

 

Subject 11: It doesn’t make sense because how can it be separate and stuck together at 

the same time?  

 

Subject 12: Child reported has nuggets stuck together.  

 

7. Was your poop smaller 

in size than usual for 

you? 

6 5 1 

Comment 

Subject 2: Was your poop smaller in size than normal 

Subject 6: Was your poop bigger than your normal size? 

Subject 8: Entire trip or individual stool 

8. Was your poop wide? 7 4 1 

Comment: 

Subject 5: Did not answer but put a comment in #7. 
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Questions Good question Good question that 

needs correction 

Bad question 

9. Was the diameter of your 

poop wider than usual 

for you? 

2 4 6 

Comment: 

Subject 1: Kids don’t know diameter and like question #8 

Subject 2: Was the width from side to side 

Subject 8: May be confusing for younger kids 

 

Subject 11: You already asked that and some kids might not know what diameter is? 

 

10. Was it difficult for you 

to push the poop out? 

10 2  

Comment: 

 

Subject 8: delete the words “push the”  

 

11. Did you feel there was 

more poop to come out 

after you were done 

pooping? 

12   

Comment: 

Subject 2: Did you feel like you needed to poop more you were done going 

Subject 12: Child and mother reported “I am done” then child indicates “need to poop 

again”, tries again. This may go on for several times.  

 

12. Did you feel like you 

needed to go poop, but 

it would not come out? 

10 2  

Comment: 

Subject 2: Did you feel it was hard to poop? 

Subject 12: Child reported having this experience.  

13. Did your bottom hurt 

when you pooped? 

10 1 1 

Comment: 
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Questions Good question Good question that 

needs correction 

Bad question 

14. Did you pass more gas 

(fart) than usual for you? 

9 2 1 

Comment: 

Subject 12: Child reported having tooting (passing gas) less often when constipated. 

15. Did you pass less gas 

(fart) than usual for you? 

8 2 2 

Comment: 

Subject 8: can combine with #14 (did not make a selection) 

16. Was there poop on 

your underwear? 

5 1 5 

Comment: 

 

Subject 1: Weird question 

Subject 6: Marked two answers. Good and bad answer. Need to clarify.  

Subject 11: It doesn’t make sense. 

Subject 12: Mom suggested “Do you have wet gas”. Mom reports this occurs when child 

is severely constipated.  

 

17. Did you leak runny 

poop? 

5 5 2 

Comment: 

Subject 2: Did you have trouble holding runny poop 

Subject 8: Confusing sometimes 

Subject 11: you should change it to “When you poop is it runny. 

18. Did your tummy feel 

too full? 

6 3 3 

Comment: 

Subject 1: weird 

Subject 12: Child vacillated between understanding meaning of question and stated being 

hungry.   
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19. Did your tummy hurt? 9 2 1 

Comment: 

Subject 2: When you need to poop 

Subject 12: Child reported her belly hurts when she is constipated.  Also experiences gas 

in belly. 

 

20. Did you have bleeding 

with a poop? 

8 3 1 

Comment: 

 

Subject 2: Did you have bleeding “when you poop” 

 

Subject 11: Change to “When you pooped was it bloody? 
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Questions about the P-CAS Yes No Comment 

Are there any questions missing 

you think should be added?  If yes, 

tell me in the comment box. 

4 8 Subject 5: Did you take any meds 

to help you poop? 

Subject 8: “states feel something is 

missing” but cannot specify.  

Subject 9: How many times I poop 

Subject 12: “Do you feel better 

after you poop?” 

Are there any questions you think 

should be subtracted? If yes, please 

tell me in the comment box. 

6 6 Subject 2: 18, 16 

Subject 4: Some of them 

people/kids are embarrassed to 

answer 

Subject 5: some questions might 

be hard for kids to understand or 

are unnecessary like #’x 1,2, 8, 9, 

14, 15  

Subject 6: Did you leak runny 

poop 

Subject 9: Did you poop less than 

usual for you 

Subject 11: #2, 6, 9, 16,18 

Is each of the questions clear to 

you? If no, please tell me which 

ones are unclear. If you can, please 

give suggestions for making the 

wording clearer. 

7 5 Subject 2: 3, 7, 9, 11, 12, 19, 20 

Subject 5: number 9. I do not think 

doctors should ask this question 

because some kids might not 

understand it. 

Subject 8: some questions can be 

worded better 

Subject 9: 1, 2, 6, 7 

Subject 12: #18 

Can you remember how often you 

have a symptom in 7 days? If not, 

how many days would you suggest 

is easier to remember? 

3 9 Subject 2: 3 days 

Subject 6: 5 days 

Subject 8: Answering for a broader 

spectrum of people 3 or 4 days 

would be better. May be more 

accurate. I can remember 7 days 

but not as accurately. 

Subject 9: No I can’t remember. 

Ask about 5 days how many times 

do I poop.   

Subject 11: 3 days 

Subject 12: Between 3 and 5 days.  
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The last questions will tell me a little more about you. Please circle your answer. 

 
Age Sex Race Hispanic Education 

 N Girl Boy Asian Black Caucasian Indian Hawaiian Other Yes No Grade N 

8  

 

3 2 1  1 1   1*  3 2 2 

9  

 

           3 1 

10  

  

2 1 1  1 1     2 4 1 

11   2  1  1   2     2 5 3 

12                6  

13  

 

2  2     2     2 7  

14  

  

1  1  1      1 8 3 

15  

  

1  1   1     1 9 1 

16 

 

           10 1 

17 

 

1  1  1      1 11  

 

 
     12  

 

*Father is black and mother is Caucasian.  

Subject 7: Answered questions based on his experience with constipation. He 

experienced more passage difficulties with his constipation. 

Subject 9: Mother insisted on reading the questions to the child. After she elicited a 

response from her child when she suspected he did not really understand the question she 

asked him what it meant. The responses were based on how he responded after the 

inquiry to validate that he really understood the question.   

Subject 12: Needed assistance staying focused. Mom assisted at times. Child was able to 

describe characteristics of her poop. Reported when constipated poop in nugget shaped 

and small. Has difficulty pooping and less gas (toots less). After taking mirlax poop has 

one large poop and then reports feeling better. 
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APPENDIX J 

 

Phase 2 Pre-testing of the P-CAS: Summary of Cognitive Interviews 
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Analysis of Cognitive Interviews 

 

Question Yes No Comment 

1. The respondent had difficulty 

understanding what the question 

means 

   

2. The respondent understood the 

meaning of particular words or 

concepts 

   

3. The respondent had difficulty 

recalling, formulating, or reporting an 

answer 

   

 

 

 

Adapted from Presser & Blair (1984) 
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Phase 2: Pre-testing Data 

 

Summary of Researcher Notes from Cognitive Interview 

Location 

Pediatric Hematology Oncology clinic  

Time to Complete PCS 

Time to complete PCS Number of children 

5 minutes 4 

6 minutes 2 

7 minutes 4 

8 minutes 1 

10 minutes 1 

 

Which questions did the patient find difficult to answer? 

 None:  n=9 

 Timeframe was difficult. If poop once a week the timeframe of 3 days is too short 

 Did you poop less than usual 

Which questions did the patient find confusing or ambiguous?  

 None: n=9 

 Poop fat (#12) and tummy hurt (#19) 

 Question # 7: Did you poop less than usual 

 Question #1: Wasn’t sure what more than one time a day meant for stool 

frequency, but indicated had same understanding as explained.  
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Which questions were the most relevant for this subject? 

 All were relevant: n=11 

 What look like and what color 

Which questions were the least relevant for this subject? 

 None: n=12 

What questions if any did the subject recommend for addition? 

 None: n=9 

 Does it hurt when you have to go? Is like butt is burning. 

 What you do when constipated? 

Did your tummy ever bubble when you need to poop….like gas? 
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