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Abstract
An exploration and analysis of hospitalized children’s experience of acute pain, when
diagnosed with a chronic illness. The first study is an integrated review of the available
literature related to the prevalence and experiences of children with a chronic diagnosis,
their experiences with acute pain and assessment measures while in hospital. The second
study utilized an established database and secondary analysis to examine the incidence
and frequency of chronic diagnosis, painful procedures, and pain assessments
experienced by Canadian children while in hospital. Findings included 35.7% of
hospitalized Canadian children had a chronic diagnosis. These children were found to
receive an increased number of painful procedures in a 24 hour period, yet they did not
receive an increase in assessment of their pain. Chronically ill Canadian children where
found to experience a painful procedure 86% of the time while in hospital, yet only 68%

of these received a pain assessment.
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Chapter 1: Introduction
Hospitalized Chronically 11l Children’s Experience of Acute Pain

This thesis is an outcome of my master’s program of research that focused on the
experience of acute pain in children with a chronic diagnosis. The purpose of my research
was to develop and utilize a generalized, yet specific approach to categorize chronic
illnesses in children. This approach allowed for clear, consistent identification of the
broader population so as to ensure comparison with past and future research wherever
possible. My purpose also included using the CIHR Team in Children’s Pain database to
assess and understand the current experiences of acute pain in Canadian children with a
chronic illness.

Chronically ill children are a rapidly growing population with highly complex
medical needs. The number of chronically ill children is growing primarily due to
advancements in technology and advancing life expectancies in children with genetic
malformations, syndromes, respiratory and gastrointestinal disorders and cancer.
Chronically ill children are at higher risk of experiencing acute pain related to the
considerable number of painful procedures carried out to aid in the diagnosis,
maintenance and treatment of their illnesses [1,2, 20]. They are frequently subjected to
numerous blood draws, 1V starts, lumbar punctures, nasogastric tubes, catheter insertions
dressing changes, along with multiple surgeries to improve their overall quality of life.
These medical procedures may cause anxiety, fear and behavioral distress for children
and their families, further intensifying their pain and potentially interfering with current
or future care and development [3-7,9,10,12,13]. Several studies have consistently found

that a significant proportion of hospitalized children receive inadequate pain management



despite the vast increase in knowledge and treatment options related to acute pain in
children [1,2,4]. Chronically ill children, when compared to acutely ill children, have
been shown to require increased coordination of care. This is primarily due to
involvement of numerous specialists, as well as an increased number of hospitalizations
related to initial diagnosis and frequent exacerbations throughout their illness trajectories.
As a direct result of these increased hospitalizations these children may be subjected to
increased interventions, tests, medications and procedures, which can dramatically
increase their exposure to acutely painful events [20,24, 38].

Numerous consensus guidelines have been created by organizations in response to
the mounting evidence related to undertreated pediatric pain in an attempt to push the
importance of children’s rights to pain relief [14-19]. More importantly, many of these
organizations state that “relief of pain should be a human right” and that failure to
provide adequate pain control amounts to substandard and unethical care, leaving many
to question the type and quality of care children in Canadian hospitals are currently
receiving [1,7,8,16]. Thus when considering how to improve pediatric pain management
in hospitalized children it is imperative that we look closely at acute pain in chronically
ill children that they are at a higher risk than acutely ill children to experience acute pain
during their hospitalizations, due to their increased care needs.

Therefore the purpose of this paper-based thesis was to critically review the
literature on acute pain in hospitalized chronically ill children, as well as analyze,
interpret and discuss the current practices in children’s hospitals across Canada specific

to acute pain in chronically ill children.



1. Background
1.1. Chronic Illness in Children

Chronic illness has become a major global health focus. The aim to prevent, delay
and treat varying illnesses so as to decrease the severity of their chronic nature is a
primary focus of the World Health Organization (WHQ). The WHO estimates up to 70%
of the world’s deaths, and as high as 75% of the cost of health care, to be directly related
to chronic illness (WHO). The number of chronically ill children varies widely depending
on the definitions of chronic illness used, as well as the inclusion or exclusion of certain
diagnoses within the definitions in research. There is ambiguous evidence on the
incidence of chronic illness among children with estimates ranging from 5-31% of all
children having a chronic illness [23, 24]. Much of the current research on chronic illness
is disease specific; for example many researchers complete thorough investigations on
illnesses they deem chronic, but do not allow enough transparency in their understanding
of the definition of “chronic illness’ or criteria used to allow for comparisons with other
diseases or illnesses [42,46-48]. Thus, for this study we utilized the medical conditions as
listed by the WHO International Classification of Diseases (ICD)
(http://apps.who.int/classifications/apps/icd/icd10online/), in combination with the
Ontario Child Health Study (OCHS) classification of chronic illness in children, when
discussing chronic illnesses (Appendix 3) [21,22]. As previously identified by many
researchers this type of categorical approach does have its limitations, all of the disorders
do not meet the criteria specified in the definitions of chronic illness or disease in

children [21-24]. Thus the list of chronic illnesses included in the appendix has been



modified from the original ICD list, to include only those disorders that meet diagnostic
criteria and fit within the definition of pediatric chronic illness utilized within this thesis.
1.2. Acute Pain Experiences and their Detrimental Effects

There has been research on the experience of acute pain in the pediatric
population in relation to both the short and long term effects, but the majority of this
research has been completed using disease specific cases or pediatric patients in general
[9-13,30,36]. Little research looks at the experience of acute pain in children with a
chronic illness as a broad population. The research completed has aided in dispelling
some of the myths related to pain in children, but more importantly it has encouraged the
need for further investigation into the formulation and testing of assessment measures
specific to the diverse characteristics of the pediatric population. More recently pediatric
pain research has focused on treatments of pain in children specifically addressing the
variety of painful procedures, experiences they endure, and the short and long term
effects through out the child’s life. One of these areas is acute pain experienced by the
hospitalized child and the effects these experiences can have on the future development
of the child psychologically and physically, the development of the family, as well as
their overall quality of life in relation to future hospitalizations and pain experiences [2-
13, 35, 39-48, 50].
1.3. Assessment of Acute Pain in Children

There has been a greater focus on pediatric pain within health research since the
late 1980’s leading to immense advances in the knowledge gained within this area.
Initially this research focused on the physiological experience of pain in children, which

led to increased refinement in assessments with a movement to include measurement



tools specific for assessment of varying age groups, developmental levels and pain
classifications (acute vs. chronic) [44,45,47,49]. There are three main approaches to pain
measurement tools currently being utilized, self report, observational or behavioral, and
physiological; each of which may play an integral role in adequate assessment of pain in
pediatric patients [34]. Appropriate treatments for pain in children have also been a focus
resulting in the identification of three main approaches to management of pediatric pain;
physical, psychological and pharmacological (often referred to as the three P’s [28,29,31-
33]. These advancements in treatment options have also affected how treatment is
provided, as well as when, how and what type of pain assessments are completed. Groups
have also been established to guide investigators, when conducting research related to
pediatric pain, to ensure reliable and valid outcomes that may be combined or compared
to advance knowledge and understanding in a more cohesive nature [34-36].

Most recently research has been aimed at addressing the lack of effective
management of a variety of acutely painful procedures and experiences described by
specific groups of children [30]. Many researchers believe the key to encouraging better
management is better assessment. This approach facilitates improved detection and
monitoring of pain and decreases the chance that pain will be discounted or minimized in
the clinical environment [1,26,27]. This emphasis has propelled researchers to look more
closely at the new relationships and ideas found within the main categories involved in
pediatric pain; that is, assessment, treatment and prevention, so as to ensure appropriate

management.



1.4. Pediatric Pain Measurement Tools

Pediatric acute pain experiences involve the interaction of physiologic,
psychological, behavioral, developmental, and situational factors. Pain is an inherently
subjective, multifactorial experience, and as a result should be assessed and treated
accordingly (www.ampainsoc.org/advocacy/pediatric2.htm). As previously mentioned,
there are three main approaches to pain measurement tools currently being utilized, self
report, observational or behavioral and physiological. Each of these has the potential to
play an integral role in adequate assessment of pain in pediatric patients [34]. There are a
variety of concerns when looking into the use or creation of standardized pain
measurement tools within pediatrics. For example pediatrics encompasses numerous ages
and differing developmental levels, there by making it very difficult to standardize any
pain tool across the board. As a result numerous measurement tools have been created
specific to age and/or developmental level, resulting in confusion and difficulty for
researchers when trying to make direct comparisons between the scales themselves.
Evidence demonstrates that validated measurement tools are being used as little as 58%
of the time when assessing acute pain in children, this suggesting that almost half of
pediatric acute pain measurement is not of a standardized nature [39]. Causing difficulty
in comparisons within current literature, as well as leaving many to question the true
prevalence of acute pain and the effectiveness of treatment options. Therefore many
health organizations (Royal College of Nursing and International Association for the
Study of Pain) are pushing for the creation and standardization of pain measurement tools
specific to pediatrics, in an attempt to clarify current practices in a clear and concise

manner. For example focusing on the validated pain measurement tools along with



specific guidelines discussing their use, allows for interpretation of these measurement
tools to be combined or compared in many different ways to increase our overall
understanding of pediatric acute pain [2].

The Royal College of Nursing has a pain scales algorithm along with clinical
practice guidelines, which discuss the majority of the pain measurement tools available as
part of the three main approaches stated above [53]. This guideline also aids in educating
health care professionals regarding specific usage of pain measurement tools, along with
the specified age and cognition level the tool is validated for. In standardizing pain
measurement the aim being that it will be easier to make comparisons within the
literature to understand the true prevalence of pain in children in addition to identifying
effective treatment options, there by advancing our ability to alleviate children’s pain
from an international and interdisciplinary perspective (http://childpain.org/).

Keeping in mind the current knowledge regarding the occurrence and detriment of
pain in children, as well as the increased risk children with chronic illnesses have of
experiencing pain, primarily acute pain while in hospital, it becomes clear that an area
that requires more insight and understanding is the acutely painful experience of

chronically ill children while in hospital.

2. Definition of Terms

2.1. Pain
“An unpleasant and emotional experience associated with actual or potential tissue
damage, or described in terms of such damage.” Acute pain is pain that resolves quickly,

lasting only until the noxious stimulus is removed or the underlying damage or pathology



has healed, occasionally referring to pain lasting less than 6 months in duration at which
point it is said to be chronic in nature. (www.iasp-pain.org).

2.2. Chronic Illness
Is an illness that is permanent or lasts a long time. It may get slowly worse over time. It
may lead to death, or it may finally go away. It may cause permanent changes to the
body. Chronic illness will certainly affect the person’s quality of life
(www.chronicillness.org ).

The following criteria are required for the definition of chronic conditions. These
conditions: have a duration that has lasted, or is expected to last a minimum of 6 months,
have a pattern of recurrence or deterioration, have a poor prognosis, produce

consequences or sequelae that impact on the individual’s quality of life [51].

3. Research Layout

This thesis is paper-based and is broken down into two papers. The first paper
(chapter 2) encompasses a discussion of the current literature in review of the thesis
topics, directed towards a clinical audience. The second paper (chapter 3) is comprised of
study results ensuing from a secondary analysis of existing data from the CIHR Team in
Children's Pain research project 1 (Dr. Bonnie Stevens, Hospital for Sick Children,
University of Toronto, Principal Investigator; Dr. Shannon Scott, Site Investigator for
Stollery Children’s Hospital site), specifically utilizing data from the Canadian Pediatric

Pain Research (CPPR) database, directed towards a pediatric academic journal.



3.1. Paper 1
3.1.1. Purpose
The purpose of the first paper was to examine, summarize and compare the literature
focusing on chronically ill children’s experiences while in hospital with acute pain and its
associated measurement and assessment. This was completed by conducting an integrated
review of the literature that was published in English and available on-line over the last
20 years. An integrative review summarizes past research and draws overall conclusions
from the body of literature on a particular topic. A well-done integrative review meets the
same standards as primary research in regard to clarity, rigor, and replication [52]. We
utilized the resources available through the University of Alberta; specifically a research
librarian specialized in health sciences research. These resources assisted us in
developing comprehensive search strategies and key terms for this specific literature
review.

3.1.2. Significance (paper 1)

This portion of the study provided a clear and concise review of the literature
specifically related to acute pain in hospitalized children with chronic illness. This was
completed through highlighting key findings within the literature, as well as discussing
current agreement or discord in areas of focus.

3.1.3. Overall Research Question (paper 1)

What is known about acute pain in hospitalized chronically ill children, in the
literature?

3.2. Paper 2

3.2.1. Purpose



The purpose of this portion of the study was to analyze and interpret current
practices related to painful procedures (acute pain) inflicted upon chronically ill children
in acute care environments. Specifically this study attempted to understand current
practices, assessment measures and documentation tools used in relation to the pain
experienced in response to a variety of painful procedures within this select population.
3.2.2. Significance (paper 2)

This paper demonstrated the current incidence and frequency of painful
procedures in chronically ill children across eight tertiary pediatric hospitals in Canada,
as well as provides description and insight into the current assessment practices of acute
pain within this population. The findings from this work ultimately provide a snapshot of
acute pain experienced by chronically ill children across Canadian Hospitals. The results
of this study help provide a more detailed insight into appropriate areas for possible
change and improvement related to chronically ill children and their pain experiences
while in hospital.

3.2.3. Overall Research Question (paper 2)

What is the nature and frequency of painful procedures and pain assessments in
children with chronic illness as assessed in eight Children’s Hospitals across Canada?
3.2.4. Specific Research Questions

There are two facets to this research question
1) The nature and frequency of painful procedures, specifically “What is the
frequency and type of painful procedures experienced by chronically ill

children?”

10



And 2) The nature and incidence of pain assessments in children. “Out of the number
of chronically ill children receiving pain assessments, what is the frequency of use
between validated, and narrative, non-validated pain tool measures?”

Both of which will be uniquely specific to chronically ill children in acute care health

settings.

4. Methods

4.1. Design

This study utilized an exploratory descriptive design to examine the frequency
and nature of painful procedures and pain assessments in chronically ill children.

4.2. Sample and Canadian Pediatric Pain Research Database

In the development of the Canadian Pediatric Pain Research (CPPR) database,
medical charts of 3840 children were reviewed by research nurses from 32 inpatient units
within 8 Canadian pediatric hospitals. Data was extracted from the charts for the previous
24 hour period on the nature and frequency of painful procedures and pharmacological,
physical and psychological pain management interventions. Using this CPPR database
we explored the incidence and intensity of pain experienced by children with chronic
illnesses. We utilized mixed methods to describe and compare the pain experiences by
chronically ill children [52,55]. Previous research estimated a maximum of 31% of the
pediatric population to have a chronic illness. We found 35.7% of the Canadian pediatric
population to belong in this category resulting in a sample size of 1355 chronically ill

children.
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The WHO International Classification of Diseases (ICD), in combination with the
Ontario Child Health Study (OCHS) classification of chronic illness in children, was
narrowed utilizing the definitions specific to this thesis for chronic illness to create the
Childhood Chronic IlIness list (Appendix 1). The sample of chronically ill children
obtained through the CIHR Team in Children's Pain CPPR database utilizing the primary
and secondary diagnosis fields (fields 7and 8) (Appendix 2) was examined in order to
isolate the children with a diagnosis present on the Childhood Chronic IlIness list.

4.3. Data Analysis

For the second part of this study we conducted a secondary analysis using data
collected as part of the CIHR Team in Children’s Pain; the Canadian Pediatric Pain
Research (CPPR) network database. Secondary analysis comes with advantages and
disadvantages. A main advantage is that the data set is available therefore the data does
not need to be collected. However this can also be a limitation as the data is received in
an ‘as is’ state, thus no further information can be collected, or manner of collection
changed.

Statistical analysis was performed using SPSS (version 19) [59]. Descriptive
statistics included frequency distribution, measurements of central tendency and variance
were utilized to examine; type and frequency of chronic diagnosis, age of children in the
sample, frequency of painful procedures in children with chronic illness, and type of pain
assessment tools documented in chronically ill children. Parametric statistics were used to
compare the frequency of pain assessments and the frequency of use of validated and

non-validated pain scales in chronically ill children across the eight hospitals. In addition
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t-test, and chi-square calculations were performed to further examine the relationships
between the variables in the different groups.

The narrative documentation of pain assessments included in the data set
consisted primarily of RN narrative documentation, which was converted into numerical
responses for the purposes of analysis in this study. Adjusting these responses allowed us
to be able to compare and contrast all types of pain assessments available within the
database, both validated and non-validated.

4.4. Limitations

The study for paper 2 was based on secondary analysis of existing data. This data
was limited by the manner in which it was collected, specifically chart extraction. The
main limitations with chart extraction being, that only the previous 24 hours of each chart
was used, there was no direct discussion involved with the professionals documenting in
the chart, and if documentation was absent or incomplete in the chart no other sources of
documentation were accessed. Also this section of the study was limited by the
definitions specific to the CIHR Team in Children's Pain Project 1 Data Collection form,
data codebook and operational definitions.

There has been limited research on acute pain experienced by children with
chronic illness. Therefore, to facilitate valid comparisons across studies of the prevalence
of acute pain in hospitalized children with chronic illnesses, international consensus
about the conceptual definition of chronic health conditions in childhood [20-23] would
be preferable. As a result of this lack of conceptual clarity, the findings emerging out of
this thesis are limited in terms of comparability to other research due to variation in the

understanding of chronic illness definitions and criterion used. However this thesis does
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provide a generalized population basis in relation to current review of the literature, as
well as exploration and discussion regarding current practices across Canadian Children’s
Hospitals. This potentially allowing for increased ease of future comparisons through the

provision of an accepted generalized conceptual definition of chronic illness in children.

5. Ethical Considerations

Ethics approval was sought through the Human Ethics Research Board — Panel B,
at the University of Alberta prior to data analysis. In the initial data collection for the
CPPR database no patient consent was required as chart extraction/abstraction was the
sole means to acquire data. It is important to note that there was no new data collected for
this thesis, rather secondary analysis of previously collected data by the CIHR Team in
Children's Pain. A Data Transfer Agreement was put in place by the Hospital for Sick
Children and the University of Alberta to transfer the anonymized data that was used for
secondary analysis. Data sharing can make a valuable contribution to advancement of
knowledge, with adequate attention to ethical considerations this can enhance the
potential value public and private research agencies receive for their funding [56]. This
data was then stored and analyzed within the University of Alberta — Faculty of Nursing

Data Repository.

6. Nursing Significance
This program of work has clarified information on current acute pain practices in
hospitalized children with chronic illness. It has potential to aid in facilitating health

practitioner’s pain research use by informing clinical, administrative and policy decision
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making. This is supported by the presence of Canadian specific content, in addition to
allowing for eventual comparison to similar international data related to acute pain
experiences in hospitalized children. Most importantly this study helps to promote
improved quality of life in children with chronic illness experiencing acute pain by
clearly stating current practices in Canadian pediatric hospitals; inviting potential further
research and practice changes in the related areas.

The findings from this research identified current Canadian clinical practices
related to identification and assessment of chronically ill children’s acute pain while in a
pediatric hospital. This study contributes to the overall knowledge and understanding of
acute pain in chronically ill children, with the goal of potentially decreasing the overall

mismanagement of pain in children.
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Acute Pain in Hospitalized Chronically Il Children:

A Critical Review

1.Introduction

Chronically ill children are a rapidly growing population with highly complex
medical needs. The number of chronically ill children is growing primarily due to
advancements in technology and advancing life expectancies in children with genetic
malformations, syndromes, respiratory and gastrointestinal disorders and cancer.
Chronically ill children are at higher risk of experiencing acute pain related to the
considerable number of painful procedures carried out to aid in the diagnosis,
maintenance and treatment of their illnesses [1-5]. They are frequently subjected to
numerous blood draws, 1V starts, lumbar punctures, nasogastric tubes, catheter insertions,
dressing changes, along with multiple surgeries to improve their overall quality of life.

These medical procedures may cause anxiety, fear and behavioral distress for children
and their families, further intensifying their pain and potentially interfering with current
or future care and development [6-11]. Several studies have consistently found that a
significant proportion of hospitalized children receive inadequate pain management
despite the vast increase in knowledge and treatment options related to acute pain in
children [1,4,12,13,39]. When compared to acutely ill children, chronically ill children
have been shown to require more coordination of care. Primarily due to the involvement
of numerous specialists, an increased number of hospitalizations related to initial

diagnosis and frequent exacerbations throughout their illness trajectories. As a direct
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result of these increased hospitalizations these children may be subjected to increased
interventions, tests, medications and procedures, which can dramatically increase their
exposure to acutely painful events [3,14-15, 40]. Many researchers believe the key to
encouraging better pain management is better assessment. This premise then facilitates
improved detection and monitoring of pain, decreases the chance that pain will be
discounted or minimized in the clinical environment [4,16]. This work has prompted
researchers to look more closely at new relationships and ideas found within key
categories involved in pediatric pain; assessment, treatment and prevention, so as to
ensure appropriate management.

Over the past few years there has been a push to standardize pain measurement
resulting in numerous attempts to validate pain tools. The aim of standardization of pain
tools is to improve the ability to make comparisons within the literature, to allow for
better understanding of the true prevalence of pain in children, in addition to identifying
effective treatment options, there by advancing our ability to alleviate children’s pain
from an international and interdisciplinary perspective [17, 41]. If the research focus
remains on individual diagnosis, studied during restricted or narrowed time periods, with
numerous elimination variables, overall comparisons between studies are difficult if not
impossible to make. This ultimately hinders advanced understanding of acute pain in
children due to the lack of understanding of pain generally at a population level.
Examining acute pain in children using similar standards, language, and tools would
allow ease comparisons between studies, and potentially advance understanding of acute
pain in children with chronic illness as a distinct population within the pediatric

population.
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Numerous consensus guidelines have been created by organizations in response to the
mounting evidence of undertreated pediatric pain in an attempt to advance the importance
of children’s rights to pain relief [18-23]. More importantly, many of these organizations
state that “relief of pain should be a human right”, and failure to provide adequate pain
management amounts to substandard and unethical care, leaving many to question the
quality of this aspect of care, particularly for hospitalized children [4,10,12,18,24,25].
This issue is even more important when considering how to improve pediatric pain
management in children with cognitive impairment, because they are potentially at a
higher risk than acutely ill children to experience acute pain during their hospitalizations,
related to their increased care needs. This is clearly an area that requires more insight and

research.

2. Methods

The purpose of this paper is to examine, summarize and critically assess the literature
focusing on the experiences of hospitalized chronically ill children with acute pain, and
its associated measurement and assessment. Authors JM and SS conducted a critical
review of the literature published in English and available on-line from the previous 20
years. Given the limited literature on this topic, a systematic review could not be
completed. We augmented the systematic review approach to be able to systematically
get a snapshot of the literature on this topic. Specifically we used a rigourous, systematic
approach to aquire the literature, including all available studies (research, case studies,

dissertation and thesis, etc).
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2.1. Procedures

The search strategy for this literature review was guided by the purpose to
identify current existing evidence related to acute pain experienced by chronically ill
children, while in the hospital setting. An electronic search of the following six
bibliographical databases was performed: CINAHL, MEDLINE, PubMed, Scopus,
Nursing & Allied Health Source, and Health Source: Nursing /Academic Edition.
Literature published in English between the dates of January 1990 and September 2010
was assessed for inclusion. Search terms were key words: pediatric or paediatric or child
or children; acute pain; chronic illness or chronic disease or chronic condition. A research
librarian was utilized during the preliminary inclusion criteria to ensure proper search
techniques were used between databases, thereby ensuring similar searches were carried

out.

2.2. Inclusion Criteria

No exclusions were made regarding research design of the articles included. The
search strategy identified 525 manuscripts for screening. A primary screening was
completed through assessment of the manuscript title and abstract (if available), resulting
in 57 articles for secondary screening. These articles underwent a final inclusion review,
which consisted of a thorough analysis of the article for content specifically related to
chronically ill children, with a focus on children in hospital settings, as well as discussion
of acute pain as a prominent topic. Due to a lack of consensus on a commonly agreed
upon definition of chronic illness, a generalized definition along with a list of criteria

were utilized in the screening process to identify chronic illnesses, conditions and/or
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diseases in children. The generalized definition was; ‘Chronic illness is an illness that is
permanent or lasts a long time. It may get slowly worse over time. It may lead to death,
or it may finally go away. It may cause permanent changes to the body. Chronic illness
will certainly affect the person’s quality of life” (www.chronicillness.org.au). The
following criteria are required for the definition of chronic conditions. These conditions
may; have a duration that has lasted, or is expected to last at least 6 months, have a
pattern of recurrence or deterioration, have a poor prognosis, produce consequences or
sequelae that impact on the individual’s quality of life [26].

The articles did not need to be original research to be included, because these are
of a limited number. We were looking for current evidence of all levels, and discussion
on the specified topic (Table 1). A total of nine studies were available for inclusion
(Table 2).

The retrieved articles were then sorted by design and fell into three broad
categories; experimental, quality improvement, and opinion (Table 3). Experimental
articles were conceptualized for the project as having an underlying goal to test theory
through the manipulation of an independent variable. Quality improvement
(management) articles were identified as an evaluation of services (care) provided and
discussion of the results or findings in relation to acceptable standards [27]. Opinion
articles were conceptualized as a publication expressing the opinions of the writer, which
may or may not be substantiated with facts. The findings are grouped and presented by

study type.
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3. Results

Of the nine manuscripts, 4 were experimental, 2 were quality improvement; and 3
were opinion articles. The four categorized as experimental were (16, 28-30]. The two
categorized as quality improvement articles were [31,32]. The three remaining articles
were categorized as opinion based on their overall content [33-35]. The articles arose
from a variety of countries, Canada (n=3), the United States (n=3), the United Kingdom
(n=1), Italy (n=1), and the Netherlands (n=1), but the majority of articles discussed here
were North American. Unfortunately we were unable to methodically interpret the
literature statistically given its diversity. The literature consisted of various differing
formats, experimental, quality improvement and opinion. Resulting in varied discussions
pertaining to original data, statistical analysis, independent results, as well as secondary
analysis, and current practices and beliefs.

We assessed the articles from their definitions of pain or acute pain. Other areas
of focus explored within the articles are highlighted within Table 3. In addition, we
explored in further depth the myths and beliefs about pain in chronically ill children, and
the findings and conclusions of each article. Articles varied in how they identified
chronically ill children, as well as how they perceived the education, knowledge and
understanding, and actions of health care professionals related to practices related to
acute pain in hospitalized chronically ill children. In the articles there was a vast array of
concerns surrounding opioid use and its related risks. As well, some discussed
subsequent responses to pain and fear of chronically ill children, their families and the
health care professionals who care for them while in hospital. These are further

highlighted in Table 4, and explained in more depth.
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3.1. Definitions of Pain or Acute Pain

Meredith (1999) was the only author included in this literature review to specify a
definition for both pain and acute pain. Her definition of pain was the International
Association for the Study of Pain (IASP) definition from 1979: “ Pain is an unpleasant
sensory and emotional experience associated with actual or potential tissue damage or
described in terms of such damage” [20,36]. Meredith’s definition of acute pain was
stated to be “pain which occurs as an automatic response to noxious stimulus”. None of
the authors of the opinion articles included clear definitions for pain or acute pain. The
two articles by Kennedy, 2008 and Mercadante, 2004, allude to acute pain and procedural

pain as being synonymous but do not explicitly state this [34,35].

3.2. Experimental

The experimental studies were published between 1999 and 2003, two originated
in Canada (Breau, 2002 and Meredith, 1999); one in the United States (Jacobs, 2002) and
the final from the Netherlands (Terstegen, 2003). Breau looked specifically at validation
of the non-communicating children’s pain checklist to ensure the clinical utility of the
tool by assessing child’s pain by an unfamiliar adult. Breau completed her study using
children ages 3-19 years (N=24) with profound cognitive impairment (PCI) experiencing
acute surgical (post-operative) pain. She found the suggested properties of the pain scale
good in identifying postoperative pain in children with severe intellectual disabilities
when utilized by non-familiar providers. Terstegen, similar to Breau, looked at acute
post-operative (surgical) pain in hospitalized children ages 3-19 years (N=52), but

specifically defined children with profound cognitive impairment “as having a cognitive
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development estimate to be below a chronological age of 2 years, or 1Q equivalent to O-
207 [30]. In this study, exclusion criteria were: 1) recent change in living environment
less than one month prior to the study, 2) abnormal renal, adrenal or liver function, 3)
patient younger than 2 years of age. This resulted in a study sample including a variety of
chronic conditions ranging from chromosomal, metabolic or congenital abnormalities to
cerebral palsy, anemia, asthma and gastro esophageal reflux. Terstegen’s aim was to
identify possible indicators of post surgical pain in children with PCI, which were
observable in a clinical setting, and identifiable by persons not familiar with the patient.
Terstegen’s study identified a core set of indicators for assessing post surgical pain in
children with profound cognitive impairment. There were similarities in the defined study
populations in the Terstegen and Breau studies. Their aim to identify tools for pain
assessment and measurement, for use by persons not directly familiar with the patient,
was also similar, and both studies reported (or suggested) that their findings were
potentially useful in a clinical environment.

Jacobs studied intermittent acute pain in children with sickle cell disease,
specifically vaso-occlusive pain related to its changes in intensity, location and quality.
Inclusion criteria were 1) pain directly related to a vaso-occlusive episode, 2) no prior
history of neurological impairment 3) no visual or hearing deficits, 4) no motor function
deficits and/or developmental delay. Jacobs’ study population was 27 English-speaking
children, ages 5-19. Like Jacobs, Meredith studied hospitalized children with sickle cell
disease, but unlike Jacobs she did not look at current responses to pain related to vaso-
occlusive episodes. She evaluated children who have experienced recurrent episodic pain

(sickle cell related vaso-occlusive episodes in the past), and compared them to children
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who have not experienced recurrent pain. Meredith examined her study population to
determine the relationship between the number of hospitalizations and the number of
experiences with needles (inflicted finger sticks), to the overall effect on the impact of
pain intensity and medical fears. Children in Meredith’s study were included if they were
1) not currently experiencing an acutely painful episode (opposite to Jacobs study), 2)
were able to use the identified pain scales, 3) did not have any other chronic illnesses, and
4) had experienced a minimum of one painful vaso-occlusive episode within the last year,
or a minimum of 10 in their lifetime. This resulted in a study population of 66 children
(33 with sickle cell disease, and 33 matched children without sickle cell disease; matched
by age, sex, and ethnic origin). Children were either English or French speaking,
between the ages of 7-12 years. Therefore, even though Jacobs and Meredith both studied
the specific population of similarly aged hospitalized children with sickle cell disease,
they looked at two very different time periods related to the pain experience within this

population, aimed at two very different areas of examination.

3.3. Quality Improvement

Both authors in this category evaluated care actually provided in relation to
acceptable standards, though their approach is methodologically different. For example,
Rivard explored the attitudes, knowledge and practices of hospital- based nurses with
regard to acute pain in hospitalized children. Charlesworth predominantly looked at
health care professionals’ acknowledgment of pain in relation to seizures. As generalized
as Rivard is in regards to children with chronic disabilities, Charlesworth is specific in his

discussion on paroxysmal focal pain with seizures. Despite these vast differences in focus
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and style, both authors call attention to pain being initially recognized in order to be
properly assessed and managed as a priority, regardless of the underlying disorder.
Charlesworth wrote about a specific case of a 17-year- old female experiencing acute
epileptic pain lasting 10-30 seconds and occurring 1-2 times per day since the age of
three years. He further discussed the idea of painful seizures or pain with the tonic
muscular contractions during seizures, as well as discussion of previous research related
to painful seizures, concluding that the identification of pain as an epileptic manifestation
will allow for the appropriate selection of treatments. Rivard’s article on acute
postoperative pain control in children with chronic disabilities is categorized as a quality
improvement article due to its combination of opinion of current care practices and
discussion of previous research completed in the USA. The previously conducted
research was done in the early 1990’s by the author, in direct relation to the Gillette
Children’s Specialty Healthcare team’s management of multiple lower extremity
procedures (MLEPS). This article included lists of discussion topics specific to pain
management for the nurse in order to optimize pain control, as well as key areas on which
to focus during patient and family education prior to discharge home. This author
concluded that pain management programs should include his identified criteria in order

to be effective.

3.4. Opinion
Two opinion articles (e.g. Kennedy, 2008; Mercadante, 2004) which fit the
requirements for inclusion into this review, focused on acute pain related to procedural

pain specific to children with cancer [34,35]. These two articles were similar in their
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focus for discussion of the reasons for the under treatment of pain in children.
Mercadante explored the causal factors, while Kennedy focused on the need for increased
pain management. Both discussed long-term consequences of undertreated and untreated
pain in children. These include exaggerated memories, negative memories, avoidance of
health care, denial of pain, increased analgesic requirements, and increased anxiety and
fear in the children, their families and the care provider. Kennedy described the effect of
unmanaged pain on health care providers as increased patient physical restraint or injury,
decreased morale, increased stress and increased time necessary to provide adequate care
and treatment due to increased fear and anxiety of the patient and/or family. Mercadante
expanded upon both families and health care providers inexperience and unfounded fears
leading to reluctance to use appropriate potent analgesics. Through the combination of
these two articles it becomes clearer the full impact unmanaged pain in children can have
on everyone involved. One article (Friedrichsdorf, 2007) was much broader in its
discussion of chronic illness in children, providing a distinct four-group classification
system for children with life-limiting conditions, including examples for each. These
classifications have aided in the increased generalizability of the discussions within this
article to a greater population, in contrast to the three other opinion articles.

Of all of the articles included within this integrative review, the most recently
published article (Charlesworth, 2009) is also the most specific in its defined population.
In contrast, earlier articles evaluated the more generalized populations (Breau, 2002;
Friedrichsdorf, 2007; Rivard, 2001; and Terstegen, 2003). This caused us to question if

we are generating new knowledge of children in pain, or only advancing our
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understanding of children with acute pain in very specialized circumstances, which might

not be applicable to other children within the chronic illness population.

3.5. Myths, Beliefs and Findings

When analyzing the articles as a whole, their findings reflect ongoing existence of
poorly managed pain in chronically ill children. To note which articles discussed myths,
the authors’ beliefs or the study findings, please refer to Table 4.

3.5.1. Differences in chronically ill children.

All of the articles commented on the differences in children with chronic illness
and the impact this had on their basic needs. For example, Breau felt there was a lack of
available and validated pain assessment tools for this population, whereas Terstegen
believed communication difficulties in a similar population of chronically ill children was
the main reason for poor acute pain management. Rivard stated that pain management in
children with chronic illness is different from pain management in children with acute
injury or illness, related to their increased care needs, physical conditions and emotional
states. Meredith extensively discussed many myths surrounding children with chronic
ilness, specifically sickle cell disease. She, too, speculated that lack of knowledge and
understanding of acute pain in chronically ill children by health care professionals is the
main reason for ongoing inadequately managed pain. She also discussed the presence of
mistrust, both on the part of the health care provider who views the patient as drug
dependent, difficult or manipulative. In addition to the parents, who may mistrust health
care professional’s to manage their child’s pain. This bidirectional doubt increases the

difficulty that the patient experiences accessing medications, or receiving appropriate
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assessments and treatments. Meredith concluded that increased hospitalizations in this
population results in decreased sensitivity to acute pain and an overall decrease in
medical fears (scores resulting in p < .01).

3.5.2. Lack of education, understanding or action of health care professionals.

In the experimental article by Jacob, there is a concentration of beliefs from
previous research that points to a failure on the part of the clinician or health care
professional as the main reason for poor pain management in chronically ill children.
Jacobs comments on the state of this knowledge and bias resulting in failure linked to
clinicians’ lack of ongoing pain assessments and evaluations specific to the effectiveness
of the analgesic regimen. She also comments on the health care professionals (clinicians)
inappropriate use of patient controlled analgesia (PCA) devices as well as their
inappropriate titration of opioid analgesics. Rivard also presents the belief that poor
nursing education in assessment and treatment measurements specific to childhood acute
pain is responsible for ongoing inadequacies in pain management in hospitals. In
Mercandante’s opinion, the inexperience and poor understanding of health care providers
and families regarding current knowledge, innovative techniques, basic pharmacokinetics
and potent analgesics is a primary reason for this problem.

3.5.3. High risk of opioid use.

Despite numerous studies supporting the safety of opioid use for children with
moderate to severe pain, many of the authors commented on the persistence of negative
beliefs surrounding opioid use. For example Rivard, Friedrichsdorf and Mercadante all
commented on the belief, held both by families and health care professionals, that is an

increased risk of respiratory depression and potential to hasten death as a primary reason
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for poor pain control in chronically ill children. Friedrichsdorf and Mercadante go further
to comment on the propagation of unfounded or inappropriate concerns related to opioid
addiction as a limitation to their appropriate use.

3.5.4. Response to subsequent pain and fears.

In the opinion article by Kennedy, there is extensive discussion of his beliefs and
previous research findings that unmanaged pain leads to a variety of long-term
consequences, specifically altered pain sensation. He discusses how the memory of pain
can subsequently increase future reactions to pain if poorly or inadequately managed,
specifically through exaggerated memories heightening stress levels and anxiety, as well
as increased need for analgesics. Within Kennedy’s discussion of these beliefs, he cites
previous research that supports this conclusion. The experimental article by Meredith, in
contrast to Kennedy’s, commented on the potential for unmanaged pain to alter future
pain experiences, but discussed findings contradicting Kennedy’s. Meredith’s research
found that increased hospitalizations in children with sickle cell disease resulted in less
sensitivity to acute pain and an overall decrease in medical fears or anxiety. In comparing
these articles, it is pertinent to note that Meredith based her comments on 1999 research
which had a sample size of N = 66. This study was located within “grey literature’ and
was unable to be located within a peer reviewed published journal. Kennedy’s article,
though opinion based, discussed numerous recently published research findings from

1987 to 2008.
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4. Discussion

4.1. Implications for Future Research and Practice

The findings of our review suggest that much of the current research on pain in
chronic illness is disease specific, or extensively limited in study inclusion criteria. This
limits the generalizability of the findings, as “chronic illness’ in children is as an all-
encompassing term. This specificity and changing criteria contributes to why there is a
large discrepancy in the overall estimates of chronic illness in children ranging from 5-
31% [37,38]. The research completed as well as the literature written on pediatric acute
pain has aided in dispelling some of the myths related to pain in children, but more
importantly, it has identified areas of further need for research and investigation. This
includes the formulation and testing of assessment measures validated tools specific to
the diverse characteristics of this pediatric population. These need to be specific enough
for use by children with a variety of age and developmental levels, but general enough to
be used for differing pain categories (acute vs. procedural). As previously stated, many
researchers believe the key to encouraging better management is better assessment. This
premise then facilitates improved detection and monitoring of pain, and decreases the
chance that pain will be discounted or minimized in the clinical environment. By
reviewing current literature on acute pain in hospitalized chronically ill children,
researchers and clinicians are encouraged to examine further possible better ways of
identifying, assessing and managing pediatric pain. The ultimate goal is to create new or
improved methods of decreasing the short and long-term detrimental effects of pain on an

ever-growing population, chronically ill children.
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As previously stated, there are many barriers to using or creating standardized
pain measurement tools within pediatrics. Differing patient ages, developmental levels,
and linguistic ability to describe their perceptions of acute or chronic pain confound such
tools. This results in confusion not only for researchers but clinicians as well; leaving
unanswered the question as to the true prevalence of acute pain, and the effectiveness of
current treatment options and practices. Despite these difficulties, many international pain
associations state that the drive to create appropriate standardized pain measurement tools
is the best way to attempt to clarify current practices in a clear and concise manner,
which would also allow for further comparison between studies (e.g. American Academy
of Pediatrics. Committee on Psychosocial Aspects of Child and Family Health, Task
Force on Pain in Infants, Children and adolescents and International Association for the
Study of Pain (IASP).

The findings from this literature review identify current international clinical
practices and thoughts related to the identification and assessment of hospitalized
chronically ill children experiencing acute pain. This contributes to the overall knowledge
and understanding of acute pain in chronically ill children, with the potential of
decreasing the overall mismanagement of pain in children, by identifying necessary next-

steps for further studies.

5. Conclusion
Chronically ill children are at increased risk of hospitalization, and these
hospitalizations place an amplified potential for children to be subjected to painful

interventions, tests, and procedures. With the number of chronically ill children rapidly
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growing, and their potential to be at increased risk for experiencing acute pain while in
hospital, it is important to have a clear understanding of the current situation, and to
improve it. There are many myths and barriers facing practitioners and families when
identifying, assessing or managing pain in this complex group of children. In an attempt
to synthesize the existing literature, it becomes apparent that differing inclusion/
exclusion criteria and differing diseases or illnesses of focus, make it challenging to

generalize findings.

5.1. Nursing Practice Implications

Chronically ill children are a vastly diverse and expanding population frequently
seen in hospital. They recurrently experience numerous acutely painful interventions for
which they often receive minimal to no pain assessment or management. A primary step
in applying this evidence is awareness that hospitalized children are often inadequately
treated for pain. The next step is acknowledging that children with chronic illness may be
at greater risk to experience pain while in hospital. This knowledge may increase
vigilance for nurses working with these hospitalized patients to be very conscious of the
need for ongoing pain assessment and timely prevention or treatment.

There are many reasons cited for inadequate pain management in hospitalized
children reviewed within this article. Acknowledgement and understanding of the
potential negative effect on the chronically ill child’s hospital experience is the first step
to put this evidence into practice. By acknowledging this populations’ elevated risk for
unmanaged pain, nurses are increasing their potential to act and improve in the detection

and management of pain.
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The second suggestion implied by this evidence is for nurses to increase their
knowledge and understanding of pain, and to understand the role that their biases may
play in diminishing overall pain management. This includes learning the keys of
assessment and management techniques proven to be effective for children. This
education could be delivered through informational emails, in-services, informal/formal
discussions, adjustments to documentation tools and practices, conferences, and journal
groups. Increased knowledge in the area would aid in building confidence around making
appropriate clinical decisions related to pain assessment and management, as well as aid
to build trust and decrease fears and misconceptions, both for the nurse, the patient and

their families.
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Table 2.1. Article Exclusion Criteria

The main reasons articles were not included in the final data set were:

No indicators of a hospitalized environment

No indicators of pediatric specific content

No specification between acute and chronic pain

No identification of acute or chronic illness

Published prior to January 1990, or after September 2010.
Not published in English
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Table 2.2. Search and Retrieval Process for Articles

Results of the Initial Five Database Searches

CINAHL
96

Health Source
46

Medline
231

ProQuest
3

Scopus
149

Total Articles from Initial Database Screening

525

!

Primary Screening - Initial assessment by review of
article title and abstract for key words

Number of articles requested for retrieval

CINAHL
5

Health Source
6

Medline

ProQuest
2

T,

Total =57

Removal of Duplicate Articles = 13

New Total = 44

Secondary Screening - Articles were reviewed for

secondary screening criteria

/\

Included Articles
9

Excluded Articles
35
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1. Introduction

It has been previously identified that children in hospital undergo multiple painful
procedures and receive less relief from their pain than they should [1,2], but little is
understood why this is continually so despite a plethora of research and knowledge gain
in the area. The development of numerous international pain guidelines and pain
assessment tools, along with the identification and validation of safe pain management
strategies has not resulted in significant improvement of the assessment and management
of children’s acute pain [3-9]. Children with a chronic illness have been previously
identified as a population at increased risk of receiving painful procedures while in
hospital, but the majority of research involves very specific chronic diagnosis, which can
be difficult to relate to the general chronically ill population that exists [10- 14]. This
study seeks to identify children with a chronic illness in a generalized yet specific clearly
defined nature to encourage the comparison with both previous and future research
completed utilizing this population. In clearly defining a generalized and specifically
identified chronically ill population we hope to gain insight into how these children differ
from the acutely ill population of hospitalized Canadian children. This study seeks to gain
knowledge of children’s acute pain experiences and assessments while in Canadian
hospitals, to aid in the understanding of what the experience, management and

assessment of acute pain in hospitalized children with a chronic illness is truly like.
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2. Methods

2.1. Design

This study utilized an exploratory descriptive design to examine the frequency
and nature of painful procedures and pain assessments in chronically ill children, while in
hospital. This was accomplished through the use of secondary analysis of the CIHR Team
in Children’s Pain — Canadian Pediatric Pain Research (CPPR) Database.

2.2. Sample and Canadian Pediatric Pain Research Database

In the development of the Canadian Pediatric Pain Research (CPPR) database,
medical charts of 3840 children were reviewed from 32 inpatient units within 8 Canadian
pediatric hospitals. Data was recorded for the previous 24 hour period on the nature and
frequency of painful procedures, assessment tools, and management interventions. This
data collection occurred between October 2007 and April 2008. The CPPR dataset was
the basis for my thesis work; it is the foundation of the CIHR Team in Children’s Pain six
year program of funded research. The CIHR Team in Children’s Pain developed a data
codebook and operational definitions, which were utilized and occasionally augmented
during our secondary analysis of the data. By utilizing the CPPR database we explored
the experience and assessment of pain experienced by children while in hospital,
specifically with chronic illnesses. This was used to provide a snapshot of current
practices related to pain in pediatric hospitals across Canada.

The World Health Organization (WHO) International Classification of Diseases
(ICD) (http://apps.who.int/classifications/apps/icd/icd10online/), in combination with the
Ontario Child Health Study (OCHS) classification of chronic illness in children, were

utilized as the foundation for the Childhood Chronic Iliness list (Appendix 1). These two
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categorical classification systems were combined and adjusted through the guided use of
the definitions and criteria for chronic illness, specific to this thesis. Chronic illness was
identified as an “illness that is permanent or lasts a long time. It may get slowly worse
over time. It may lead to death, or it may finally go away. It may cause permanent
changes to the body. Chronic illness will certainly affect the person’s quality of life’
(www.chronicillness.org ). The following criteria were required for the definition of
chronic conditions. These conditions may have a duration that has lasted, or is expected
to last at least 6 months, have a pattern of recurrence or deterioration, have a poor
prognosis, produce consequences or sequelae that impact on the individual’s quality of
life [15 — 21]. This type of categorical approach does have some limitations as not all of
the disorders listed meet the diagnostic criteria or fit within the definition. The benefit of
this approach is ultimately the generalizability as well as the overall specificity of a
clearly defined list.

The sample of chronically ill children included in this study were obtained
through examining and cleaning the primary and secondary diagnosis fields (fields 7and
8 of the CIHR Team in Children's Pain CPPR database), in order to isolate the children
with a diagnosis present in the childhood chronic illness list. This list along with the
definition and criteria specific to this thesis guided the combination of these two fields
into one; specifying either an acute or chronic diagnosis for each child.

Ethics approval was received from the Human Ethics Research Board — Panel B,
at the University of Alberta prior to data analysis. A Data Transfer Agreement was put in

place by the Hospital for Sick Children (Toronto, ON) and the University of Alberta to
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transfer the anonymized data for secondary analysis. This data was stored and analyzed in
the University of Alberta Faculty of Nursing Data Repository.

2.3. Data Analysis

Secondary analysis comes with advantages and disadvantages. A main advantage
is that the data set is available therefore the data does not need to be collected. However
this can also be a limitation as the data is received in an “as is’ state, thus no further
information can be collected, or clarified [22].

There was little missing data in the CPPR. For the variables that we utilized, there
were four instances of missing data for demographics, and 37 did not meet the inclusion
criteria of age less than 18 years. We excluded these 41 cases, which resulted in a final
sample of 3799 children.

Statistical analysis was performed using SPSS (version 19) initially for
demographic characteristics, painful procedures and pain assessments obtained for
completeness and consistency [23]. Extensive recontextualization and cleaning of the
data into a more generalizable and usable theory was completed, so as to enable
comparison with other literature to occur [24]. We calculated means, medians, and
standard deviations (SD) for continuous data, and frequency counts and proportions for
categorical data. We also used Chi square tests for categorical data, such as whether or
not a particular type of assessment had been completed and if these variables were
statistically different from each other to establish meaning. We specified a significance

value of p=0.05 for all statistical tests.
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2.4. Results

2.4.1.Participants

As previously noted the total sample of participants in this study was 3799; 53.1%
were male in gender, and 46.9% were female. When looking specifically at the
chronically ill population (N=1355), 52.5% were males and 47.5% were female. All
participants were between the ages of 0 -18, with a noted predominance in children 4
years and younger (Total population — 51.8%, M= 6.43, SD= 6.081; Chronic illness
population — 51.4%, M= 6.4, SD=6.011) (Table 3.1). This could be potentially in part due
to the time of year in which data collection occurred, October to April. During this time
evidence has shown infants and toddlers to be at elevated risk of hospitalization for
influenza related complications regardless of prior health [25-27].

2.4.2. Chronic Diagnosis

When looking at the total population, 35.7% (1355) were found to have a
diagnosis consistent with the general chronic illness list compiled for the purpose of this
study. Over half of these 1355 children having a chronic diagnosis falling under the
headings of 8- Diseases of the circulatory system (28.3%), 5- Diseases of the nervous
system (18.0%), and 15- Congenital malformations, deformations and chromosomal
abnormalities (11.1%) (Table 3.2). These three diagnostic categories accounted for more
than half the chronically ill participants (57.4%). For example, congenital heart defects
requiring repair, cardiomyopathy or heart transplant were included under diseases of the
circulatory system. Epilepsy, severe cognitive delay, and hydrocephalus were a few of
the most commonly listed diagnosis which fell under the heading of diseases of the

nervous system. Trisomy 21, Crouzon’s and DiGeorge syndromes were a few of the
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diagnosis that fell under the heading of congenital malformations, deformations and
chromosomal abnormalities.

The total population studied consisted of children from eight Canadian children’s
hospitals, specifically 32 units from which charts were extracted, of these 10 were critical
care units, 14 were medical units and 8 were surgical units. The medical units alone
accounted for the majority of the chronically ill population, 48.3 % (N=655) (Table 3.3).

2.4.3. Painful Procedures

When examining the data we concentrated on the experience of a painful
procedure by hospitalized children with a chronic illness and examined whether the pain
from these experiences was assessed, and if so by either a validated pain assessment tool
or a non-validated pain assessment tool (i.e. RN narrative account). We found children
admitted over a 24 hour period into a Canadian hospital received a minimum of one
painful procedure 84.7% of the time (3217/3799). Of these children, those that fit into the
chronic diagnosis category received a minimum of one painful procedure in 24 hours
86.2% of the time (1168/1355).

2.4.4. Pain Assessment Tools

We found that hospitalized Canadian children received assessment of their pain
68% of the time in a 24 hour period, regardless of diagnosis. The original data collection
forms for the CIHR Team in Children’s Pain consisted of 12 specific validated pain
assessment tools, where as the CPPR database contained 24 validated pain assessment
tools and 5 narrative non-validated pain assessment tools. The data showed 15 different
validated pain tools were used to assess acute pain in our sample of chronically ill

children, in comparison to the 18 different validated pain assessment tools used for
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acutely ill children in the 24 hours examined. When looking at the population of children
with a chronic diagnosis the Numerical Rating Scale (0-10) was used most often (17.9%),
FLACC was used 11.1% of the time and the checkbox was used 7.6% of the time. It was
found that children with a diagnosis of chronic illness received a maximum of two
validated pain assessment tools in the 24 hour period, with 87.9% only receiving one
(Table 3.4).

The database consisted of numerous narrative or non-validated pain assessment
tools were divided into groups depending on narrator. The narrators were stated to be an
RN, MD, patient report, from the flow sheet or other nursing staff. These non-validated
pain assessments consisted of the written description of the health care professionals
account of the child’s pain, sometimes a description of physical or behavioral actions or
direct quotes from the patient of their pain experience. Due to time constrains and the
difficulty condensing and analyzing this type of data we limited our analysis to the RN
narrative assessments. The RN narrative assessments consisted of written documentation
(nursing notes) such as “No complaints of pain; pt crying, irritable and difficult to
console; pt appears comfortable”. These accounted for the highest number of non-
validated assessments in chronically diagnosed children, 17.1% (N=232). The remaining
groups of non-validated narrative assessments accounted for less than 3.5 % of the total
assessments completed in the preceding 24 hours (Table 3.5).

We used t-test to assess if children with a chronic diagnosis differed in their
receipt of pain assessments, overall and either through validated or non-validated pain
assessment tools. Upon running the analysis, we found there to be a statistical difference

in the number of non-validated RN narrative pain assessment tools (nursing notes) used
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on chronically diagnosed children in comparison to children with an acute diagnosis
(Chronic diagnosis N=1355, SD=1.225; Acute diagnosis N=2444, SD= 1.437; t=2.371,
df=3797, Sig (2-tailed)= 0.018. These same groups were found not to differ significantly
in their receipt of an overall pain assessment tool or their receipt of validated pain

assessment tools.

3. Discussion

There has been limited research on acute pain experienced by children with
chronic illness. Therefore, to facilitate valid comparisons across studies of the prevalence
of acute pain in hospitalized children with chronic illnesses, international consensus
about the conceptual definition of chronic health conditions in childhood [18-21] would
be preferable. As a result of this lack of conceptual clarity, the findings emerging out of
this study are potentially limited in terms of comparability to other research due to
variation in the understanding of chronic illness definitions and criterion used [22, 29,
30]. For example the article by Bonnie Stevens and associates, which was recently
published in the CMAJ and examined the same data set, stated a total of 29.8% of
hospitalized Canadian children were found to have a chronic illness. These numbers were
confirmed with the original dataset prior to cleaning. The difference in findings
highlights the importance of clarity and cleaning when performing secondary analysis
especially when multiple researchers are involved in the data collection process,

regardless of training.
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3.1. Study Implications

Current evidence on the incidence of chronic illness among children ranges from
5-31% depending on specificity of diagnostic inclusion/exclusion criteria of the
population [18-21]. The findings from this study suggest that when utilizing a generalized
yet clearly defined diagnostic criterion to examine chronic illness in children,
approximately 35.7% of Canadian children hospitalized in a pediatric hospital will have a
chronic illness. It is important to document how these criteria are established and utilized
so that all research can be more easily compared on a variety of levels.

Through the statistical analysis of the largest Canadian hospitalized children’s
database known to date (CPPR), we found that children with a chronic diagnosis received
a painful procedure 86.2% of the time, within a 24 hour period. These same children
received an assessment of their pain 68% of the time in that same 24 hour period. When
we looked at the overall number of pain assessment tools utilized in a 24 hour period
there was a slight difference between the diagnosis groups. Chronically ill children
received a maximum of two different validated pain assessments in a 24 hour period,
were as acutely ill children received a maximum of three. We found a slight increase in
the experience of a painful procedure for chronically ill children of 2.4% in contrast to
acutely diagnosed children. Therefore one could suggest a slight decrease in assessment
of chronically ill children’s pain in Canada when compared to the acutely ill population
in hospital.

When looking at the specific assessment tools used, they were not found to differ
significantly between the groups (acute or chronic), as the top three validated assessment

tools remained the same only shifting in the second and third choices, but still remaining
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consistent in accounting for 37% of the validated assessments (Total population — 36.9%;
chronic diagnosis — 36.6%). For this study we found there to be a statistically significant
difference in the number of RN narrative non-validated assessments performed on
children with a chronic diagnosis in comparison to children with an acute diagnosis.
When we processed this data through the use of cross tabs we found there to be a
statistically significant difference between the use of validated pain assessment tools and
the RN Narrative non-validated pain assessment tool (X2 = 394.606, df = 2, Sig = 0.000;
Chronic diagnosis x2 = 131.463, df = 2, Sig = 0.000). Suggesting that there was a
difference in the number of non-validated RN Narrative assessments completed for acute
and chronically ill children. But when accounting for the other non-validated assessment
tools utilized (MD, patient report, other nursing staff and flow sheet documentation), the

differences were no longer statistically significant between these groups.

4. Limitations

This data is limited by the manner in which it was collected, specifically chart
extraction. The main limitations with chart extraction being, that only the previous 24
hours of each chart was used, there was no direct discussion involved with the
professionals documenting in the chart, and if documentation was absent or incomplete in
the chart no other sources of documentation were accessed. Also this study was limited
by the definitions specific to the CIHR Team in Children's Pain Project 1 Data Collection
form, data codebook and operational definitions. As well as the definitions, and

diagnostic criteria used to analyze the diagnosis.
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5. Conclusions

When looking at Canadian pediatric hospitals, we found 35.7% of children
admitted to have a chronic illness. Over half of these children were diagnosed with either
a disease of the circulatory system, nervous system or congenital malformation,
deformation and chromosomal abnormality (57.4% of all chronic illness diagnosis).

We found that hospitalized chronically ill Canadian children were likely to
experience a painful procedure 85% of the time, yet only receive an assessment of their
pain 68% of the time. Children with a chronic diagnosis received a painful procedure
2.4% over that of the acutely ill child, but no change in frequency or type of assessment
was found.

It is important to note when talking of chronically ill children being at increased
risk of pain we must keep in mind the data examined in this study looked at a 24 hour
period of one hospitalization. Through research we know that chronically ill children are
more likely to have increased length of stays while in hospital as well as frequent
hospitalizations through out the course of their disease [10,14,19]. Therefore one might
be inclined to conclude from this snap shot of data that Canadian children with a chronic
diagnosis are at a significantly increased risk of experiencing pain that is likely to not be
appropriately assessed.

The question that needs to be addressed next is if it is acceptable that Canadian
hospitalized children predominantly receive one assessment of their pain 68% of the

time, when 85% are likely to receive a painful procedure during the same 24 hour period.
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Table 3.1 Descriptive Statistics of Sample

Descriptive Total Population Chronically ill Children
Age N= 3799 N=1355
Minimum (in years) 0 0
Maximum (in years) 18 18
Mean 6.43 6.40
Standard Deviation 6.081 6.011
Gender
Male N=2018; 53.1 % N=711; 52.5%
Female N=1781; 46.9% N=644; 47.5%

Table 3.2 Diagnostic Categories for Chronic Illnesses

Category Frequency | Percent
1-Neoplasms 98 7.2
2- Diseases of the Blood and Blood forming organisms and 43 3.2
certain disorders involving the immune mechanism
3-Endocrine, nutritional and metabolic diseases 62 4.6
4- Mental and behavioral diseases 31 2.3
5- Disease of the nervous system 244 18.0
6- Disease of the eye and adnexa 0 0
7- Diseases of the ear and mastoid process 0 0
8- Diseases of the circulatory system 383 28.3
9- Diseases of the respiratory system 115 8.5
10- Diseases of the digestive system 68 5.0
11- Diseases of the skin and subcutaneous tissue 0 0
12- Diseases of the musculoskeletal system and connective 57 4.2
tissue
13- Diseases of the genitourinary system 53 3.9
14- Certain conditions originating in the perinatal period 12 0.9
15- Congenital malformations, deformations and 150 11.1
chromosomal abnormalities
16- Symptoms, signs and abnormal clinical and laboratory 39 2.9
findings, not elsewhere classified
Totals 1355 100
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Table 3.3 Hospital Unit Breakdown

Hospital Unit Chronic Illness Total Number
Classification Diagnosis (Percent)
Critical Care 467 (34.5%) 1181 (31.1%)
Medical 655 (48.3%) 1675 (44.1%)
Surgical 233 (17.2%) 943 (24.8)
Total 1355 3799

Table 3.4 Validated Pain Assessment Tools Used in a 24 Hour Period

Validated Pain Assessment Tool First Assessment Tool Second Assessment
Used* Tool Used*
# Name Freguency % Frequency %
1 Numeric Rating Scale (0-10) 243 17.9
2 | Faces Pain Scale Revised (FPS-R) 3 0.2
3 Visual Analogue Scale (VAS) 2 0.1
4 4-Point Verbal Scale 4 0.3 3 0.2
5 Children’s Hospital of Eastern 2 0.1
Ontario Pain Scale
6 Faces, Legs, Activity, Cry, 145 10.7 5 0.4
Consolability (FLACC)
7 *AT Behavioral 23 1.7
8 *AT Comfort Scale 8 0.6
9 *AT Modified Comfort Scale 16 1.2
10 *AT Glascow Coma Scale 2 0.1
11 *AT Indicateurs Non Verbaux 1 0.1
12 | *AT Neonatal Infant Pain Scale
(NIPS)
13 *AT Nurse’s Pain Tool 31 2.3 22 1.6
14 *AT Oucher Scale
15 *AT Poker Chip Tool
16 | *AT Scale for Use in Newborns 12 0.9
(SUN)
17 Tool NS 18 1.3
18 Checkbox 56 4.1 47 3.5
18 | Total Number of Pain assessments 565 41.7 78 5.8

*AT — Assessment Tool — not included in original data collection forms

*Validated Pain Assessment Tools Used for Children with a
Chronic Illness Diagnosis only
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Table 3.5 Pain Assessment Tools

Chronic Illness Population

Experience of a Painful Procedure in the Frequency Percent
Previous 24 Hours
Yes 1168 86.2
No 187 13.8
Assessment Tool Type Frequency Percent
Use of a Validated Assessment tool — Total in 643 475
24 hours
First Validated Pain Assessment Tool Used in 565 41.7
24 hours
Second Different Validated Pain Assessment 78 5.8
Tool Used in 24 hours
Third Different Validated Pain Assessment 0 0
Tool Used in 24 hours
Non Validated - Narrative RN Assessment 232 17.1
Tool Used in 24 hours
*Total Assessments Analyzed in 24 hours 875 64.6
Non Validated Assessment Tool — Others not 47 3.5
analyzed in 24 hours
**Total Overall Assessments Used in 24 922 68

hours

*Total Assessments Used in 24 hours — Validated plus RN Narrative Non Validated

** Total Overall Assessments Used including all non-validated tools not specifically
examined in this article
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Chapter 4: Summary of Results, Contributions, Implications and Limitations

1. Summary

In the previous chapters, | presented two papers that comprise the substantive
position of my paper-based thesis. The aim of the thesis was to first summarize the
literature regarding acute pain in hospitalized chronically ill children. Then summarize
and explore the current practices in relation to acute pain in hospitalized chronically ill
children across eight children’s hospitals in Canada, through the analysis of data from the
CIHR Team in Children's Pain using the Canadian Pediatric Pain Research (CPPR)
network database. In addition to summarizing the findings further discussing the research
practice implications, as well as the limitations of the combined studies.

1.1. Paper 1: Acute Pain in Hospitalized Chronically 11l Children: A Critical
Review

This paper reported the findings of an integrative review of the literature
pertaining to acute pain in chronically ill children, while in hospital. The initial search
obtained 525 studies. The searches were further narrowed using limiting terms, than the
abstracts of the remaining articles were evaluated for relevance to the present study using
pre-determined inclusion criteria. Of these, 9 articles fit my criteria. The final 9 articles
included in the review were sorted into three categories, experimental (n=4), quality
improvement (n=2) and opinion (n=3).

1.2. Paper 1: Contribution

This is the first literature review that | am aware of that explores specifically acute
pain in hospitalized chronically ill children, in as broad a sense of the definitions as

possible. It explores the author’s use or lack of use of definitions for pain and acute pain.
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Only one article (Meredith) clearly defines both of these key terms. These articles all
included hospitalized chronically ill children but differed greatly in their narrowed
populations of study. Two of the experimental articles (Breau, and Terstegen) looked at
children with profound cognitive impairment and their experiences of acute post-
operative pain. Were as the articles by Meredith and Jacobs in this category, looked at
children with sickle cell disease, but differed drastically in their examination of the acute
pain experience. The opinion articles by Kennedy and Mercadante explored children with
cancer’s response to acute procedural pain. The article by Freidrichsdorf was the broadest
in its population of children with life limiting conditions, specifying a distinct four-group
classification system for ease of comparison and understanding (Table 2.3).

The articles were compared regarding their discussions of pain myths, beliefs and
findings. Specifically the differences between chronically ill and acutely ill children in
relation to: 1) acute pain; 2) their increased needs and risks; 3) their response to
subsequent pain and fears; 4) risks and beliefs regarding opioid use; and 5) the
generalized consensus that health care professionals lacked overall education and
understanding of acute pain and chronically ill children (Table 2.4).

1.3. Paper 2: Canadian Hospitalized Children’s Experience of Acute Pain

This study provided a snapshot of current health care practices involving acute
pain in chronically ill children in Canadian children’s hospitals. Through the use of a
broad yet clearly defined definition of chronic illness in children this study seeks to
encourage comparisons with past and future research. This study adds to the knowledge

and understanding of children’s acute pain experiences and assessments while in
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Canadian hospitals, specifically identifying how this experience may differ between acute
and chronically ill populations.

1.4. Paper 2: Contribution

Through secondary analysis of the CIHR Team in Children’s Pain — Canadian
Pediatric Pain Research (CPPR) database along with an exploratory descriptive design
we examined the frequency and nature of painful procedures and pain assessments in
hospitalized Canadian children.

A sample of 3799 children from 32 inpatient units within 8 Canadian pediatric
hospitals were examined using SPSS (version 19). There was found to be a noted
predominance of children ages 0 — 4 years, potentially related to the time of year in which
the data was collected (October — April). We found children with a chronic illness to
account for 35.7% of the study population. These children received a minimum of one
painful procedure 86.2% of the time in a 24 hour period. We found that Canadian
children were likely to receive an assessment of their pain 68% of the time regardless of
their diagnosis. With 87.9% of these children only receiving a minimum of one
assessment in the preceding 24 hour period and a maximum of two.

When we looked at the use of validated versus non-validated pain assessment
tools the RN Narrative assessment was the only one to statistically differ from the rest.
This assessment tool was used approximately 1/5™ of the time (17.1% for children with a

chronic illness).
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2. Summary of Contributions
The contributions that this thesis makes to research literature are as follows:

1. First literature review to look broadly at acute pain in the hospitalized
chronically ill child.

2. A snapshot of current practices and experiences in relation to acute
pain in hospitalized chronically ill children across Canada. Key
findings included:

a. 35.7% of Canadian children in Pediatric hospitals were found
to have a diagnosis consistent with the general chronic illness
list compiled for the purpose of this study.

b. Chronically ill children receive painful procedures 84.7% of
the time in a 24 hour hospitalized period, yet they only
received an assessment of this pain 68% of the time.

c. Children with a chronic illness were found to receive a painful
procedure 2.4% over that of acutely ill children with no change
in frequency of type of assessments performed.

d. Hospitalized chronically ill children were found to receive a
maximum of two different validated pain assessments in a 24
hour period.

e. Non-Validated pain assessment tools specifically RN narrative
assessments account for a significant portion of pain

assessments children received while in hospital (17.1%).
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3. Implications

3.1. Research Implications

My findings bring to light that current pediatric pain research is primarily disease
specific, often with extensively limited study inclusion criteria, and lacking in key term
definitions to allow for clear understanding and comparison. Many researchers comment
on the key to improved practice beginning with improved assessment, which would likely
impact and lead to better management due to the increased recognition and
acknowledgement of the presence of pain. As a result there is a plethora of research on
creating and validating numerous population specific pain assessment tools. The result is
that there is little change in the current practices of pain assessment. More has to be done
to find out why this research on new and population specific resources are not being used
effectively to diminish the effects of acute pain on hospitalized children.

3.2. Practice Implications

3.2.1. Chapter 2

The literature review helps to identify current international beliefs and practices
related to the identification, assessment and management of hospitalized chronically ill
children’s experience of acute pain. It helps to increase awareness that hospitalized
children are often inadequately treated for pain and understanding of how children with a
chronic illness may be at greater risk to experience pain while in hospital. This
knowledge may be what is necessary for health care professionals to recognize the
importance and need for initial and ongoing pain assessment and timely prevention and
treatment regimens. This knowledge should contribute to greater understanding, there by

decreasing the current mismanagement of acute pain by highlighting key areas were
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change and/or research are needed. The main goal is to increase the ability to create new
or improved methods of practice to decrease the detrimental effects of acute pain on

children with a chronic illness, while in hospital.

4. Limitations

4.1. Paper 1

The findings of our review suggested that much of the current research on pain in
chronic illness is disease specific, or extensively limited in study inclusion criteria, as
seen within the articles discussed. This limits the generalizability of the findings,
isolating the research and diminishing the idea of “chronic illness’ in children is as an all-
encompassing term. This specificity and changing criteria helps to explain why there is
such a large discrepancy in the overall estimates of chronic illness in children (5-31%)
[1,2].

In the literature review we explored a variety of concerns and barriers in using or
creating standardized pain measurement tools within pediatrics. A few of the barriers
which confound the use of these pain measurement tools were differing patient ages,
developmental levels, and linguistic abilities used to describe children’s perceptions of
acute or chronic pain. These barriers result in confusion not only for researchers but
clinicians as well, leaving many to question the true prevalence of acute pain and the
effectiveness of current treatment options and practices. Majority of available literature
does not clearly state why certain pain assessment tools were used for their specific
populations, or discuss how the pain tools used may be applicable or compare to other

tools used for differing populations. Despite these difficulties, many international
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associations believe that the drive to create appropriate standardized pain measurement
tools is the best way to attempt to clarify current practices in a clear and concise manner,
and to allow for further comparison between studies.

The findings from this literature review identify current international clinical
practices and thoughts related to the identification and assessment of hospitalized
chronically ill children experiencing acute pain. This contributes to the overall knowledge
and understanding of acute pain in chronically ill children, with the potential of
decreasing the overall mismanagement of pain in children, by identifying necessary next-
steps for further studies.

4.2 Paper 2

This study was a secondary analysis. The data is limited by the manner in which it
was originally collected, specifically chart extraction. The main limitations with chart
extraction were, 1) only the previous 24 hours of each chart was used, 2) there was no
direct discussion involved with the professionals documenting in the chart, 3) if
documentation was absent or incomplete in the chart no other sources of documentation
were accessed and 4) there were multiple data extractions by a number of different
collectors.

There has been limited research on acute pain experienced by children with
chronic illness. Therefore, to facilitate valid comparisons across studies of the prevalence
of acute pain in hospitalized children with chronic illnesses, consensus of the conceptual
definition of chronic health conditions in childhood would be preferable if not necessary

in some considerations [3-6]. As a result of this lack of conceptual clarity, the findings
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emerging out of this thesis are potentially limited in terms of comparability to other

research due to variation in the understanding of chronic illness definitions used.

5. Knowledge Translation

All products generated through this thesis will be disseminated at the completion
of the entire thesis in accordance with the CIHR Team in Children's Pain guidelines and
approval processes. The research analysis will be disseminated through end of grant
knowledge translation activities. This study produced two manuscripts that will be
submitted for publication in peer-reviewed journals. The content will be customized to
target child health service professionals and researchers, primarily in fields related to
chronic illness and pain. Traditional mechanisms for disseminating the results from both
papers will be utilized, in areas such as publications in peer reviewed, executive summary
fact sheets disseminated at local venues and to key stakeholders, presentation of study
findings at a local conference. This will allow for discussion and the potential to build
upon the research findings in future projects. It also allows for opportunity for the
researcher to be challenged on the results and to defend the quality of the research

completed.

6. Conclusions

The research completed and literature written on pediatric acute pain has aided in
dispelling some of the myths related to pain in children, and identified areas for further
research and investigation, but this has not been translated into significant practice

changes, as seen by the analysis on chronically ill Canadian children. This includes the
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formulation and testing of assessment measures specific to the diverse characteristics of
this pediatric population, specific enough for a variety of age and developmental levels,
but general enough to be used for differing pain categories (acute vs. chronic). Many
researchers believe the key to encouraging better management is better assessment. This
premise then facilitates improved detection and monitoring of pain, and decreases the
chance that pain will be discounted or minimized in the clinical environment. As shown
in this study acute pain assessment occurs around 68% of the time, improving or creating
additional assessment tools may not be the only answer to the problem. By reviewing
current literature on acute pain in hospitalized chronically ill children, researchers and
clinicians are encouraged to examine further possible better ways of identifying,
assessing and managing pediatric pain. The ultimate goal being to create new or
improved methods of decreasing the short and long term detrimental effects of acute pain
on an ever-growing population, of chronically ill children. Assessing how these
assessment tools are utilized in the practice areas may be helpful in exploring the use or
effectiveness of pain assessment care guidelines, as well as the knowledge and
understanding of health care providers, children and their families of the different pain
assessment tools available.

By acknowledging that children with a chronic illness have an elevated risk for
poor recognition and undermanaged pain, health care professionals are increasing their

potential to act and improve in the overall detection and management of this pain.
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Appendix A
Childhood Chronic IlIness List

This list was created through the combination of the previously identified definitions of
chronic illness specified within this study, the WHO International Statistical
Classification of Diseases and Related Health Problems (10" Revision) and the Ontario
Child Health Study (OCHS) classification of chronic illness in children.

Neoplasms

Malignant neoplasms

Malignant neoplasms, stated or presumed to be primary, of
specified sites, except of lymphoid, haematopoietic and related
tissue

Lip, oral cavity and pharynx

Digestive Organs

Respiratory and intrathoracic organs

Bone and articular cartilage

Skin

Mesothelial and soft tissue

Breast

Female genital organs

Male genital organs

Urinary tract

Eye, Brain and other parts of the central nervous system
Thyroid and other endocrine glands

Malignant neoplasms of ill-defined, secondary and unspecified
sites

Malignant neoplasms, stated or presumed to be primary, of
lymphoid, haematopoietic and related tissue

Malignant neoplasms of independent (primary) multiple sites
In situ neoplasms

Benign neoplasms

Neoplasms of uncertain or unknown behavior

Diseases of the blood and blood forming organs and certain disorders
involving the immune system

Haemolytic anaemias

Aplastic and other anaemias

Coagulation defects, purpura and other haemorrhagic conditions
Other diseases of the blood and blood forming organs

Certain disorders involving the immune mechanism
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Endocrine, nutritional and metabolic disorders

Disorders of the thyroid gland

Diabetes mellitus

Other disorders of glucose regulation and pancreatic internal
secretion

Disorders of other endocrine glands

Metabolic disorders

Other nutritional deficiencies

Obesity and other hyperalimentation

Mental and behavioral disorders

Organic, including symptomatic, mental disorders

Mental and behavioral disorders due to psychoactive substance use
Schizophrenia, schizotypal and delusional disorders

Mood (affective) disorders

Neurotic, stress-related and somatoform disorders

Behavioral syndromes associated with physiological disturbances
and physical factors

Mental retardation

Disorders of psychological development

Behavioral and emotional disorders with onset usually occurring in
childhood and adolescence

Unspecified mental disorder

Diseases of the nervous system

Inflammatory diseases of the central nervous system

Systemic atrophies primarily affecting the central nervous system
Extrapyramidal and movement disorders

Other degenerative diseases of the nervous system
Demyelinating diseases of the central nervous system
Episodic and paroxysmal disorders

Nerve, nerve root and plexus disorders

Polyneuropathies and other disorders of the peripheral nervous
system

Diseases of myoneural junction and muscle

Cerebral palsy and other paralytic syndromes

Other disorders of the nervous system
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VI.

VII.

VIII.

Diseases of the eye and adnexa

Diseases of the ear and mastoid process

Diseases of the circulatory system

- Chronic rheumatic heart disease

- Hypertensive diseases

- Ischaemic heart diseases

- Pulmonary heart disease and diseases of pulmonary circulation

- Other forms of heart disease

- Cerebrovascular diseases

- Diseases of arteries, arterioles and capillaries

- Diseases of veins, lymphatic vessels and lymph nodes, not
elsewhere classified

- Other and unspecified disorders of the circulatory system

Diseases of the respiratory system

- Diseases of the upper respiratory tract

- Chronic lower respiratory diseases

- Lung diseases due to external agents

- Other respiratory diseases principally affecting the interstitium
- Suppurative and necrotic conditions of lower respiratory tract
- Other disease pleura

- Other diseases of the respiratory system

Diseases of the digestive system

- Diseases of oral cavity, salivary glands and jaw

- Diseases of the oesophagus, stomach and duodenum
- Noninfective enteritis and colitis

- Other diseases of the intestines

- Diseases of the peritoneum

- Diseases of the live

- Disorders of gallbladder, biliary tract and pancreas

- Other diseases of the digestive system
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XI. Diseases of the skin and subcutaneous tissue
- Bullous disorders
- Papulosquamous disorders
- Radiation-related disorders of the skin and subcutaneous tissue
- Disorders of skin appendages

XIl.  Diseases of the musculoskeletal system and connective tissue
- Inflammatory polyarthropathies
- Arthrosis
- Other joint disorders
- Sympathetic connective tissue disorders
- Deforming dorsopathies
- Spomdylopathies
- Disorders of synovium and tendon
- Disorders of bone density and structure
- Chondropathies
- Other disorders of the musculoskeletal system and connective
tissue

XI1I. Diseases of the genitourinary system
- Glomerular diseases
- Renal tubulo-intestinal diseases
- Renal failure
- Urolithiasis
- Other disorders of kidney and ureter
- Other diseases of urinary system
- Diseases of male genital organs
- Inflammatory and non-inflammatory disorders of female pelvic
organs and genital tract
- Other disorders of the genitourinary tract

XIV. Certain conditions originating in the perinatal period

- Fetus and newborn affected by maternal factors and by
complications of pregnancy, labour and delivery

- Disorders related to length of gestation and fetal growth

- Birth trauma

- Respiratory and cardiovascular disorders specific to the perinatal
period

- Haemorrhagic and haematological disorders of fetus and newborn
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XV.

XVI.

XVILI.

- Transitory endocrine and metabolic disorders specific to fetus and
newborn?

- Digestive system disorders of fetus and newborn

- Conditions involving the integument and temperature regulation of
fetus and newborn

- Other disorders originating in the perinatal period

Congenital malformations, deformations and chromosomal

abnormalities

- Congenital malformations of the nervous system

- Congenital malformations of the eye, ear, face and neck

- Congenital malformations of the cardiovascular system

- Congenital malformations of the respiratory system

- Cleft lip and cleft palate

- Other congenital malformations of the digestive system

- Congenital malformations of the genital organs

- Congenital malformations of the urinary system

- Congenital malformations and deformations of the musculoskeletal
system

- Other congenital malformations

- Chromosomal abnormalities not elsewhere classified

Symptoms, signs and abnormal clinical and laboratory findings, not
elsewhere classified

External causes of morbidity and mortality
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Appendix B
CIHR Team in Children's Pain: Canadian Pediatric Pain Research Database:

Data Collection Forms
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