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Abstract 

Purpose 

Clinical care providers today are more aware and have a better understanding of 

how osteoporosis affects a child’s quality of life and their ability to function. Fractures 

result in pain and suffering for children with this chronic illness and there is often a 

further reduction in mobility, independence, hospitalization, time out of school, and 

considerable stress upon the family (Caulton, Ward, Alsop, Dunn, Adams, & Mughal, 

2004). No published data could be found on the health related quality of life (HRQoL) for 

children who have been diagnosed or are receiving treatment for osteoporosis. The 

purpose of this study was to report on the HRQoL of children with osteoporosis using 

two validated questionnaires.  

 

Methods 

An exploratory cohort study was conducted with a small convenience sample of 

31 children with secondary osteoporosis receiving medical care from the Children’s 

Hospital of Eastern Ontario (CHEO) participated. Data were collected using a generic 

questionnaire, the Dimension of Childhood Chronicity (DOCC) scale, and a disease 

specific questionnaire, the Pediatric Outcome Data Collection Instrument (PODCI), both 

of which measure HRQoL. 

 

Results 

The total score for the DOCC scale was a mean of 59 out of a total possible score 

of 92. This result was not statistically different when compared with mean of children 
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with disabilities. On the PODCI questionnaire, participants scored the lowest, with scores 

less than 68, in the areas of sports and physical functioning, pain and comfort, and 

happiness. Their overall Global Functioning score was 75. These results were statistically 

significant when compared to a healthy population.  Based on the HBSC study question, 

70% of study participants rated their health as good or excellent. 

 

Conclusions 

Despite low study numbers, it is evident that their disease has a substantial effect 

on the day to day life.  However, parents do not view their child as unhealthy as they are 

seeing improvements in their physical functioning and their children are happy and 

enjoying life. 
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CHAPTER 1 

General Introduction 

Osteoporosis, defined as atraumatic fractures associated with low bone mass and 

deterioration of skeletal micro-architecture (Ward & Glorieux, 2003), is the most 

common metabolic bone disorder in adults, and remains a major public health problem 

worldwide (Cooper, Johnell, Lips, Melton, & Kanis, 2002; Ray, Chan, Thamer, & 

Melton, 1997). While osteoporosis was previously considered a disease of post-

menopausal women, children are not exempt from developing this debilitating disease. 

The etiology of pediatric osteoporosis is often secondary to chronic illness (for example 

leukemia, rheumatoid arthritis, nephrotic syndrome and Duchenne’s muscular dystrophy) 

and is multi-factorial, with disease activity, muscle disuse, nutrition, pubertal delay and 

other hormonal disturbances, and the use of glucocorticoids and other bone modifying 

agents contributing to the pathogenesis of the disorder (Munns & Cowell, 2005; Ward, 

Rauch, White, & Glorieux, 2004; Chabot et al., 2002; Agertoft & Pedersen, 1998; Halton 

et al., 1996; Leonard et al., 2004; Lettgen, Jeken, & Reiners, 1994). Threats to bone 

health, like osteoporosis, that occur during the pediatric years are potentially damaging 

and detrimental, since growth and development of the skeletal system plays a critical role 

in determining bone strength in later years (Parfitt, 1997; Munns & Cowell, 2005). 

At present, no diagnostic criteria for osteoporosis exists for the pediatric 

population; the fracture thresholds and densitometer criteria for children in health and in 

various disease states have not been determined, as they have for the adult population 

(Brown & Josse, 2002). As such, children with osteoporosis are frequently undiagnosed 

until they present with multiple low-trauma fractures and/or debilitating back pain as a 
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result of vertebral compression fractures. In Canada, these children are often treated with 

experimental, anti-osteoporotic agents such as intravenous Pamidronate (part of the 

bisphosphonate family) (Barr et al., 2002; Noguera et al., 2003), despite an insufficient 

amount of published safety and efficacy data for the pediatric population.  

Given the growing awareness of this chronic disease in the pediatric population, it 

is the responsibility of the clinical care provider to have a better understanding of how 

this disease affects the child’s quality of life and their ability to function. Fractures result 

in pain and suffering for children with this chronic illness and there is often a further 

reduction in mobility and independence, hospitalization, time out of school, and 

considerable stress upon the family (Caulton, Ward, Alsop, Dunn, Adams, & Mughal, 

2004).  

To date, no published studies on the health related quality of life (HRQoL) for 

children who have been diagnosed with osteoporosis or on those children receiving 

treatment for this disease could be found in the literature.  The primary purpose of this 

preliminary study was to describe the HRQoL in pediatric patients with osteoporosis 

using two different validated HRQoL instruments.  
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CHAPTER 2 

Literature Review 

 A large body of literature has been published on osteoporosis in adulthood, 

primarily among post-menopausal women. However, a limited amount of research has 

been published on osteoporosis in the pediatric population. The literature review presents 

information on pediatric osteoporosis and the effect of a childhood chronic illness on 

health related quality of life.  

 

Search Strategy  

In order to gain a better understanding of pediatric osteoporosis and the impact of 

such a chronic illness, a systematic search of the literature was undertaken. The following 

key words were used: quality of life; health related quality of life; health status; chronic 

illness; osteoporosis; steroid-induced osteoporosis; glucocorticoid induced osteoporosis; 

chronic illness; disability; orthopaedic conditions; and practice guidelines. Searches were 

limited by age (birth to 18) and to peer-reviewed studies published in the last 25 years. 

Databases used were:  Medline, CIHAHL, Healthstar and Embase. The following 

concepts, Chronic Illness in Childhood, Pediatric Osteoporosis, and Health Related 

Quality of Life in Childhood Chronic Illness are presented.  

 

Chronic Illness in Childhood 

 Childhood illness has changed dramatically in Canada over the last century. 

Infectious and communicable diseases that claimed the lives of thousands of children in 

the early 20th century have been largely eliminated through improvements in infectious 
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disease control, sanitation, and medical care. However, trends in the prevalence of 

childhood chronic illness have not shown a comparable decline. Medical advances over 

the last few decades have resulted in many chronically ill children now surviving into 

adulthood. There has been a two fold or greater increase in survival rates for children 

with leukemia (Newacheck & Taylor, 1992). However, this survival is not without 

ongoing morbidity. Children often suffer from multiple physical sequelae from both the 

disease and the pharmacological regime. Growth retardation, delayed puberty and the 

development of other chronic diseases, including osteoporosis, are often consequences of 

diseases in childhood (Ward & Glorieux, 2003). 

 Despite concern over these trends, knowledge of the prevalence and distribution 

of childhood chronic illness is limited. Part of this problem may be that there are no 

accepted criteria for defining childhood chronic illness nor agreement on whether or not 

this definition should include both physical and mental illnesses (Newacheck & Stoddard, 

1994). Statistics Canada reports only on major individual chronic illnesses, such as 

cancer, and not on chronic illnesses as a whole. However, in 1987, Cadman and 

colleagues attempted to report on chronic disease as a whole. They undertook an 

epidemiological study that examined the Canadian provincial statistics for children 

between the ages of 4 and 16 years with chronic physical conditions and/or impairments. 

In Ontario, 18% of children in this age group had chronic physical conditions and/or 

impairments and 4% of children had limitations in their ability to function in such areas 

as physical activity, mobility and self care, as a result of their disease. These children 

were also found to be significantly more likely to suffer from social isolation, have 

psychiatric disorders, low competence in recreational activities, and school difficulties, 
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compared to children without these health problems. In addition, this study, along with 

others (Cadman et al., 1986; Newacheck & Halfon, 1998), has also found that children 

with health problems have increased health service utilization. In 1994-1995 a similar 

study was conducted by McDougall and colleagues (2004) that provided a Canadian wide 

profile for the health and disability of children between the ages of 6 to 11 years. Thirty 

percent of Canadian children had at least one chronic physical health condition and/or 

impairment, with activity limitations affecting 3.6% of this population.  The childhood 

disease of asthma was included which accounts for the higher rates. The children were 

significantly more likely than children without health problems to have experienced 

mental health conditions and learning disabilities, absenteeism from school, received 

special education assistance, utilized health services, required hospitalization, and used 

prescription medications.  

 Epidemiological studies assess the incidence of chronic disease and how chronic 

illness in childhood often results in multiple stressors; physical, mental and emotional. As 

a result, these stressors can often generate feelings of fear, anxiety and grief 

(O’Dougherty & Brown, 1990). Adolescents living with a chronic illness reported that 

their daily life was difficult as they were often confronted with multiple obstacles of their 

disease and treatment. These adolescents felt that they had to work harder physically, 

mentally and emotionally, to manage their illness and that the illness itself often resulted 

in limitations or restrictions, distress, suffering or pain, and worry. Regardless of the 

chronic illness, all of the adolescents assigned meanings to their illness that affected their 

well-being (Woodgate, 1998). Similar results have been previously reported (Kyngas & 

Barlow, 1995; Meldman, 1987; Yoos & McMullen, 1996). 
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Pediatric Osteoporosis 

Osteoporosis is the most common metabolic bone disorder in adults, and remains 

a major public health problem worldwide (Cooper, Johnell, Lips, Melton, & Kanis, 2002; 

Ray, Chan, Thamer, & Melton, 1997). It is defined as atraumatic fractures associated 

with low bone mass and deterioration of skeletal micro-architecture (Ward & Glorieux, 

2003). Fragility fractures, found in areas with large volumes of trabecular bone, have 

devastating health consequences through their association with increased mortality and 

morbidity (Dennison, Cole & Cooper, 2005; McDonagh, 2001). Such fractures are 

consequently a considerable burden to both the individual and the health care system 

(Dennison, Cole & Cooper, 2005; McDonagh, 2001). While osteoporosis was previously 

considered a disease of post-menopausal women, the increasing number of published 

literature suggests that there is an increasing awareness that children are not exempt from 

developing this debilitating disease.  

The etiology of pediatric osteoporosis is often secondary to chronic illness (for 

example leukemia, rheumatoid arthritis, nephritic syndrome and Duchenne’s muscular 

dystrophy). It is multi-factorial, with disease activity, muscle disuse, nutrition, pubertal 

delay and other hormonal disturbances, glucocorticoids and other bone modifying agents 

contributing to the pathogenesis of the disorder (Munns & Cowell, 2005; Ward, Rauch, 

White, & Glorieux, 2004; Chabot et al., 2002; Agertoft & Pedersen, 1998; Halton et al., 

1996; Leonard et al., 2004; Lettgen, Jeken, & Reiners, 1994). The majority of published 

literature in this area has focused on the relationship between osteoporosis and 

glucocorticoid use. A population-based study conducted by van Staa and colleagues 

(2003) reported an increased risk of fracture among children who require more than four 
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courses of glucocorticoids (GC). Although this study, along with others, demonstrated a 

correlation among GC use, bone deficits, and the risk of fracture, some of the detrimental 

effects on bone attributed to GC use may be due to the underlying disease (Leonard et al., 

2004). For example, clinically, children with nephrotic syndrome are showing symptoms 

of osteoporosis, as evidence by atraumatic fracture, prior to any steroid use.  It is difficult 

to evaluate these influences individually in isolation as multiple factors tend to be 

contributing to the development of this disease (Cassidy et al., 1995; Trapani et al., 

1998).  

Threats to bone health that occur during the pediatric years are detrimental and 

potentially permanent, since growth and development of the skeletal system plays a 

critical role in determining bone strength in later years (Parfitt, 1997; Munns & Cowell, 

2005). Puberty is a vital period in bone accumulation as pubertal bone growth is 

accompanied by a 40-50% increase in bone mass (Sabatier et al., 1996; Gelfand & 

DiMeglio, 2005). By the end of puberty, 85-90% of adult peak bone mass is achieved 

(Sabatier et al., 1996; Gelfand & DiMeglio, 2005). The greatest increase in bone mineral 

content (BMC) during life occurs in the adolescent years, between the ages of 11 and 14 

in girls and 13 and 17 for boys, and ceases in the mid twenties (Cassidy, 1997). Young 

adults who have a lower peak bone mass are likely to be at higher risk of developing 

osteoporosis in later life (McDonagh, 2001). 

Up to one third (34%) of children with a chronic illness, referred for a bone health 

evaluation, on presentation had grade 2 to 3 spinal changes on radiograph, suggestive of 

osteopenia or osteoporosis, although there was no systemic GC use (Makitie et al., 2005). 

However, the diagnosis of osteopenia and osteoporosis is based on bone mineral density 
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(BMD) measurements. At present, no diagnostic criteria for osteoporosis exists for the 

pediatric population; the fracture thresholds and densitometer criteria for children in 

health and in various disease states has not yet been determined, unlike the situation for 

postmenopausal women where disease specific criteria exists (Brown & Josse, 2002). 

Children with osteoporosis are frequently undiagnosed until the extent of the disease is 

significant and they present with multiple low-trauma fractures and/or debilitating back 

pain as a result of vertebral compression fractures.  

Interpreting BMD measurements, obtained by dual-energy x-ray absorptiometry 

(DEXA), in the growing skeleton is difficult and poses some interesting challenges 

(Seeman, 1998; Seeman, 2001). DEXA provides a two-dimensional reading of a three-

dimensional bone, measuring bone mass (g/cm2) rather than true density. In adults, BMD 

measurements can be used to predict fracture risk, whereas in children this is more 

complex. Reduced bone mass in a child may be the result of short, narrow, or light bones 

(Leonard et al., 1999; Schonau, 1998). In addition, a number of other factors are taken 

into consideration, including age, sex, height, skeletal maturity and pubertal status 

(Leonard et al., 1999; Schonau, 1998; Brown & Zacharin, 2005) when evaluating BMD 

measurements. The size consideration is the most important when assessing children 

thought to have osteoporosis. For example, for children who are small for their age based 

on height, BMD measurements will report their bones as being much weaker than they 

truly are. Alternatively, for children who are tall for their age BMD evaluates their bones 

to be stronger. Therefore, osteoporosis and osteopenia must be defined by adjusting the 

patient’s DEXA measurements for body size (Molgaard et al., 1997; McDonagh, 2001). 
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This only adds to the difficulty in diagnosing such a complex disease. For a further 

description of the interpretation of BMDs and bone biopsies see Appendix G. 

Treatment guidelines do not exist for pediatric patients with osteoporosis. In 

Canada, children are often being treated with experimental, anti-osteoporotic agents such 

as intravenous Pamidronate (part of the bisphosphonate family) (Barr et al., 2002; 

Noguera et al., 2003). This occurs despite the insufficient amount of published safety and 

efficacy data for the use of bisphoshonates in the pediatric population. 

Numerous case reports exist in the literature around drug efficacy and short-term 

safety; however, there has been only one randomized controlled trial of bisphosphonate 

use in children (Henderson et al., 2002). The majority of these studies have been 

published in the last decade and yet it is known that when used in adults, bisphosphonates 

continue to be released from the bone for up to 10 years after administration. As a result, 

the long-term safety of these medications in children is not yet known. More rigorous 

clinical trials are critical in the establishment of safety, efficacy and the development of 

clinical treatment guidelines. 

Given the growing awareness of this chronic disease in the pediatric population, it 

is the responsibility of the clinical care provider to have a better understanding of how 

this disease affects a child’s ability to function and their quality of life. The most 

common consequence of the disease is frequent fractures that results in a great deal of 

pain and suffering. As a result of these fractures, they often have a further reduction in 

mobility and independence, hospitalization, time out of school, and considerable stress 

upon the family (Caulton et al., 2004) all of which are aspects of quality of life (Lips & 

van Schoor, 2005).  
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Quality of life (QoL) data obtained in adult patients with osteoporotic fractures 

showed that a decrease in QoL was more severe in patients after hip or multiple vertebral 

fractures than in patients with a single vertebral fractures or distal radius fracture 

(Oleksik et al., 2000; Cockerill et al., 2004; Dolan et al., 1999; Tibermark et al., 2002). 

The longer the duration of time after a fracture, the more quality of life improves; but 

QoL was not completely restored, indicating that prevention of osteoporotic fractures and 

early diagnosis was important to maintaining QoL. Utility studies in adults have shown 

that the burden of osteoporosis can be compared to that of other chronic diseases 

(National Osteoporosis Foundation, 1998; Lips & van Schoor, 2005). It has yet to be 

determined if the QoL data obtained from adults with osteoporosis is similar to that of 

children with this disease. This analysis was beyond the scope of this study, given that 

the HRQoL in children with osteoporosis is not yet known. 

 

Health Related Quality of Life in Childhood Chronic Illness 

 A child or adolescent with a chronic illness has to cope with psychological, social 

and physical consequences. The assessment of these consequences and their effect on the 

child’s health related quality of life is of utmost importance as the epidemiology of 

childhood disease is changing from acute to chronic. Health related quality of life 

(HRQoL) in childhood has been defined as ‘a multidimensional functional effect of an 

illness or a medical condition and its consequent therapy upon the child or adolescent as 

perceived by the child, adolescent and family’ (Ronen et al., 2001, pg 12). As such, 

HRQoL must be sensitive to the changes that occur throughout childhood development. 

More broadly defined by the World Health Organization (WHO), HRQoL is ‘the 
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individual’s perception of their position in life in the context of the culture and value 

systems in which they live, and in relation to their goals, expectations, standards, and 

concerns’ (WHOQOL Assessment Group, 1998, pg 17).  

Measuring health and its effect on quality of life with validated tools provides an 

objective assessment of subjective feelings. In epidemiologic surveys, HRQoL tools are 

often used to assess and obtain data on the burden of the disease (Lips & van Schoor, 

2005). Much of the impetus for a more formal measurement of HRQoL in children has 

come from the work done in pediatric oncology. The first attempt to measure HRQoL in 

children is credited to Lansky and colleagues (1985; 1987; Eiser & Morse, 2001), a tool 

that still remains in use today. As a result of these earlier studies and questionnaire, a 

large volume of literature concerning HRQoL in children is available today.  

These questionnaires can be classified into either a generic or a disease specific 

questionnaire. Both types of questionnaires usually consist of several domains including 

pain, physical function, mobility, general health, emotions and fear. Generic 

questionnaires pose general questions on the child’s health status and can therefore be 

used for a variety of different diseases and conditions. They enable comparison between 

different diseases. However, they may contain questions not related to the disease under 

study, as they are not specific for any one disease or age group. Disease specific 

questionnaires are designed for patients with specific diseases such as depression, 

rheumatoid arthritis, or cancer. They are meant for use in one type of disease or group of 

related diseases. As these questionnaires contain more specific questions, they may be 

less of a burden for patients as they may relate more to their individual problems. A 

disadvantage is that different diseases cannot then be compared using these differing 
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scales (Fitzpatrick et al., 1992; Fletcher et al., 1992). For these reasons, many studies 

incorporate the use of both generic and disease specific questionnaires (Lips & van 

Schoor, 2005).  

In summary, it is evident that the burden of a chronic illness on a child, and 

presumably their family, is substantial. Given the growing awareness of pediatric 

osteoporosis it is critical to gain a better understanding of the impact of the disease as 

there are no published data around health related quality of life, treatment remain 

experimental, and we have no understating of the long term results or impact of living 

with such a disease. The purpose of this study was to describe the HRQoL in pediatric 

patients with osteoporosis. Both a generic questionnaire and a disease specific 

questionnaire were used for this purpose. In addition to these questionnaires, a question 

from the Health Behaviour in School-aged Children (HBSC) (WHO, 2004) study was 

used to provide insight into how these families and children perceive their health status. 
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CHAPTER 3 

Methods 

Study Purpose 

Studies on the health related quality of life (HRQoL) for children who have been 

diagnosed with osteoporosis or on those children receiving treatment for this disease 

could not be found in the literature. This study was designed to describe the HRQoL in 

children diagnosed with osteoporosis.  

 

The purpose of this study was: 

1. To describe the health-related quality of life of children with osteoporosis based 

on the HBSC study question related to health, the DOCC scale, and the PODCI. 

These instruments are detailed under the section titled Data Measures and 

Instruments.  

     

Study Design, Sample and Location 

 This was an exploratory cohort study that utilized a convenience cohort sample of 

all of the children with secondary osteoporosis receiving medical care from the 

Children’s Hospital of Eastern Ontario (CHEO). At the time of the study, 31 children 

were receiving treatment. Data were collected using demographic data sheet which 

included the HBSC study question related to health status, a generic questionnaire, the 

Dimension of Childhood Chronicity (DOCC) scale, and a disease specific questionnaire, 

the Pediatric Outcome Data Collection Instrument (PODCI), all of which are outlined in 

detail below. Families of children receiving treatment for their osteoporosis were 
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approached for inclusion in the study. Eligible children were identified through the 

Pediatric Bone Health Program at CHEO during the time they were in hospital receiving 

treatment. Dr. Leanne Ward, a pediatric endocrinologist at CHEO, is responsible for the 

direct care of children with osteoporosis in the Ottawa and surrounding region, and was 

responsible for the identification of potentially eligible patients. These children were then 

referred to the research assistant assigned to the project. Since this is a unique population 

that exists only at CHEO and captures the total population in this area, an enrolment rate 

of 75% was anticipated. 

The medical treatment protocol that was followed at CHEO, during the time this 

study was conducted, required a minimum of 2 years of treatment. Since the medication 

given was administered intravenously, children were required to come into the hospital 

for 1 or 3 consecutive days, depending on the medication, every 4 to 6 months. Although 

treatment was not a part of the inclusion/exclusion criteria, for ease of data collection and 

enrolment, while children were hospitalized, families were approached for inclusion. 

Families of children between the ages of 2 and 18 years with a diagnosis of secondary 

osteoporosis were approached for inclusion in the study.  Since neither tool has been 

developed or validated in the French language, inclusion was limited to parents/guardians 

who were English speaking. 

 

Data Collection 

Eligible families were given a letter of information (Appendix B) and consent 

form (Appendix B), which outlined the purpose and rationale of the study. Once they 

signed the consent form, they were then given a demographic data and Health Behaviour 
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in School Children (HBSC) study question sheet (Appendix C), a copy of the DOCC 

scale (Appendix D) and the PODCI (Appendix E). These two tools are designed to be 

completed by a parent/guardian. Parents were instructed to complete them in the order 

they were presented in the folder as the questionnaires were randomly arranged within 

the folder. Randomization was done using a statistical table of random digits. The order 

of questionnaire can be seen in Appendix F 

 

Data Measures & Instruments 

 Demographic & Disease Specific Data 

 A demographic and clinical data sheet for each patient was collected at the time 

the detailed questionnaires were completed by the participating families (Appendix C). 

The information collected included the patient’s gender, date of birth, date of 

osteoporosis diagnosis, underlying disease, number of extremity fractures, presence of 

vertebral compression fractures, number of bisphosphonate cycles completed, and current 

medications.  

  

Health Behaviour in School Children (HBSC) Study  

The Health Behaviour in School-aged Children (HBSC) study provides insight 

into the health and behaviour of young people. The HBSC study, most recently 

conducted nationally in 2001/2002 (WHO, 2004) has attempted to fill a gap in research 

for individuals between the ages of 11–15 years.  The study has been carried out over a 

wide geographical area and covers wide-ranging health topics. They include the physical, 

emotional and psychological aspects of health, and the influences of the family, schools 
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and peers, and of socioeconomic and developmental factors. Adolescents were asked the 

following question listed below. 

How would you say your health is…? 

Excellent    □ 

Good          □ 

Fair             □ 

Poor            □ 

 

Participants in this study were asked the same question in relation to their child 

and this question was included on the demographic data sheet (Appendix C).  The 

purpose of asking this question was to gain a better understanding of how youth parents 

of younger children with osteoporosis perceived their child’s health and how this 

compared with their overall HRQoL. The results of this study were to be compared to the 

perceived health of children who completed the original WHO study (WHO, 2004). 

 

Dimensions of Childhood Chronicity (DOCC) Scale 

The generic questionnaire chosen was the Dimensions of Childhood Chronicity 

(DOCC) scale, developed by Ray and colleagues (2005). In contrast to most generic 

questionnaires, which explore the child’s multidimensional functional ability, this 

instrument has been developed to examine the generic consequences that chronic 

conditions have for a child’s participation in their day-to-day activities (Ray et al, 2005). 

The questionnaire moves away from the child’s medical diagnosis as the mediating 
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variable (Ray et al., 2005). To date, this has been the only instrument developed for this 

purpose (Ray et al., 2005).  

The Dimensions of Childhood Chronicity (DOCC) scale (Appendix D) has 24 

items, 23 of which represent three theoretical subscales; fitting in which measures the 

disparity between the child’s abilities and typical social, service and developmental 

expectations; symptom manageability examines the consequences of clinical symptoms 

and their unpredictability on participation; and mobility challenges measures barriers 

such as physical access and motor capacity (Ray et al., 2005). The one additional item is 

“My child enjoys life”. The DOCC scale was designed to be completed by parents of 

children with chronic health problems and takes approximately 5 to 10 minutes to 

complete. Each item in the scale is answered on a 4-point Likert scale from “strongly 

agree” to “strongly disagree”. The items were constructed to consist of 15 positively and 

7 negatively worded stems, thus positive items require reverse coding prior to analysis 

(Appendix I). A high score is considered favourable, or positive, for a child when 

interpreting the DOCC scale score.  

The reported internal consistency estimate for the total scale was 0.862 and at the 

subscale level, fitting in was 0.883, symptom manageability was 0.829, and mobility 

challenges was 0.827 (Ray et al., 2005).  External validity of the DOCC scores was 

compared to the Impact on Family Scale (IFS) (Stein & Reisseman, 1980), the Visual 

Analog Scale (VAS) (Lee & Kfeckheant, 1989) and the children’s diagnostic groupings. 

The IFS and VAS were used to test for evidence of construct validity. The DOCC scores 

compared with the IFS was shown to have a correlation of 0.720 for the total score, 0.563 

for fitting in, 0.659 for symptom manageability, and 0.455 for mobility challenges (Ray et 
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al., 2005). Correlations between the VAS and the DOCC total score or subscale scores 

ranged from -0.654 to -0.327 and were significant at p < 0.01 (Ray et al., 2005). The test-

retest reliability of the DOCC total scale was measured at one month and is 0.879 (Ray et 

al., 2005).  

 

Pediatric Outcome Data Collection Instrument 

The disease specific questionnaire chosen was the Pediatric Outcome Data 

Collection Instrument (PODCI) which is a tool that has been developed by the Pediatric 

Orthopaedic Society of North America in conjunction with the American Academy of 

Orthopaedic Surgery, the Orthopaedic Section of the American Academy of Pediatrics, 

and the Shriners Hospitals for Children (www.aaos.org).  It has been designed to assess 

the overall health and function of children with orthopedic problems. Although it has not 

been tested in children with osteoporosis, it has been shown to be a valid and reliable 

measure of functional health status in a group of children with acute or chronic 

musculoskeletal disorders, including osteogenesis imperfecta, and has been shown to 

perform better than other validated measures at discriminating physical functioning 

(Pencharz et al., 2001; Vitale et al., 2005).  

The Pediatric Outcome Data Collection Instrument (PODCI) (Appendix E), 

accessible from the American Academy of Orthopaedic Surgeons web site 

(www.aaos.org), is available in three forms: one for parents of younger children (2 to 10 

years), one for parents of adolescents (ages 11– 18), and a self-report form for 

adolescents (ages 11–18) (Daltroy et al., 1998). The parent-forms of the questionnaire 

were used in this study and take approximately 15 minutes to complete.  
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The 48 items on the instrument consist of six sub-scales and a global functioning 

score. The upper extremity and physical function scale measures the ability to perform 

activities of daily living and upper extremity function in school; the transfer and basic 

mobility scale is designed to measure routine motion and mobility; the sport/physical 

functioning scale is designed to measure higher functional abilities in more active 

activities and sports; the pain/comfort scale is designed to evaluate pain that has occurred 

during the previous week; the happiness scale is designed to rate self-satisfaction and the 

ability to fit in and be like other children; and the global functioning scale is a general 

combined scale calculated from the first four scales listed (Appendix J). Each scale, when 

computed, generates a score from 0 to 100; a higher score indicates increased function or 

happiness.  

The score for each category has also been normalized, as outlined in the 

instrument, to allow for comparison with age-matched normals. The average normalized 

score for each functional assessment is 50 ± 10. Any participant with a normalized score 

more than one standard deviation less than the average (< 40) is considered to have a 

significant impairment in that function. 

The initial analyses of the three different forms of the PODCI, conducted by 

Daltroy et al. (1998), indicated good reliability, validity and sensitivity to change. 

Internal reliability ranged from 0.82 to 0.95 for the two parent report scales. The scales 

were correlated with physician assessments and a widely used general function scale 

(Child Health Questionnaire [CHQ]) (Landgraf, Abetz, & Ware, 1996). The PODCI was 

also shown to be sensitive to change over a 9 month period in which patients with a 

moderate to severe diagnosis at baseline demonstrated an improvement. The PODCI 
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global scale was also revealed to be more than 2.9 times more efficient than the CHQ at 

detecting change in this group.  

 

Data Coding, Entry and Cleaning 

 Data collected from the PODCI were entered into an Excel database provided by 

the tool’s developers (www.aaos.org). All demographic data and data collected from the 

DOCC scale were entered into a database using the Statistical Package for the Social 

Sciences [SPSS] program, version 15.0, 2007. Participants were assigned a code number 

which has been used to identify them and was entered into the database, instead of the 

child’s name. Each data variable collected was assigned a variable name that was used 

for data entry purposes. All data values entered were verified for accuracy during the 

cleaning process and was conducted prior to the completion of final statistics. 

 

Statistical Analysis 

Descriptive statistics were used to describe characteristics of the participants in 

the study and their answer to the health and well-being question from the Health 

Behaviour in School Children (HBSC) survey. The results of this question were to be 

compared to the results of the original study using a one sample t test. For the PODCI, 

the four functional assessment scores (upper extremity functioning, transfers and basic 

mobility, sports and physical function, comfort/pain) were calculated. A score for 

happiness and a global function score (average of the four functional assessment scores) 

was also calculated. The mean domain score for the study participants in each category 
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was compared with the normative data, previously collected and standardized by the 

instrument developers, using a one sample t test. 

Scores calculated for the DOCC scale and each of the three subcategories were 

calculated for each child. The mean scores for the study participants were compared with 

mean scores of various other disease groups using a one sample t test. These data were 

made available by the tool’s developer, which was previously collected at the time the 

tool was validated. 

 

Ethical Issues 

 This study was approved by the Queen’s University Health Research Ethics 

Board and by the CHEO Research Ethics Board (Appendix A). Since I had previously 

been intimately involved with the care of many of these children, as the Bone Health 

Program Coordinator, eligible families and their child were approached by an assigned 

research assistant in an attempt to minimize any perceived coercion or influence on the 

families by myself. I was available to answer any questions, or discuss the study in more 

detail if the parents had further questions or required additional clarification. 

Parents/Guardians were encouraged to complete the questionnaires in 

collaboration with their child. For children over the age of 16, who are considered 

emancipated minors, they were given the option to complete the questionnaires 

independently should they so choose. All information collected from the study 

participants were kept anonymous, private and confidential. All information obtained 

from this study has been kept in either locked cabinets or password-protected computer 

files in an office in the School of Nursing Queen’s University.  
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CHAPTER 4 

Results 

Recruitment 

Recruitment occurred from April to October 2007. During this time, thirty-one 

children were eligible based on their diagnosis of Secondary Osteoporosis. Out of the 

thirty-one patients, two were over 18 years of age and three spoke French only. These 

patients did not meet the inclusion criteria and were not approached for participation in 

the study. Therefore, twenty-six patients were eligible and approached. Two patients 

declined participation due to time constraints (8% refusal rate). Twenty four patients 

signed the Informed Consent Form, one of which did not return the questionnaires. As a 

result, the data present below was based on the information received from 23/26 patients 

(88%). 

 

Table 1: Recruitment Numbers 

Pool Excluded Eligible Enrolled Completed 

31 5 26 24 23 
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Participant Characteristics 

 The profile of the study population consisted of a majority of male children (70%) 

with a mean age of 13.7 years, range 5.0-18.0 years. The mean years of a Secondary 

Osteoporosis diagnosis was just over 2 years (mean 2.3 years, range 0.1-12.9 years). 

Underlying conditions included Neurologic in nature (example, Duchene’s muscular 

dystrophy), Oncology, Rheumatic, Endocrine, Gastrointestinal and Nephrotic disorders 

(Figure 1).  

Many of the study participants had significant bone morbidity as was evident by 

over 60% having vertebral compression fractures, at least 1 extremity fracture and a mean 

vBMD (size corrected) Z-score of -0.5. Of those children who had bone biopsies, their 

results also showed extensively thin bones with a mean cortical width of 62%, a mean 

trabecular thickness of 79% and a mean trabecular number of 91%. The mean cortical 

width was comparable to results published by Ward (2004) in which children with steroid 

induced osteoporosis had a mean cortical width of 62 % and those with neuromuscular 

disease induced osteoporosis was 59%. Trabecular thickness and number was not 

reported in this study.  A description and interpretation of BMD and bone biopsy results 

is available in Appendix G. Characteristics of the study participants are listed below in 

Table 2.   
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Figure 1: Underlying Condition

31%

22%17%

13%

13% 4%

          Neurologic           Rheumatic           Oncology
          Endocrine           Gastrointestinal (IBD)           Nephrotic

 

 
 
Table 2: Characteristics of the Study Population 
 

Characteristic 
 

N Minimum Maximum Mean SD 

Age 
 

23 5.0 18.0 13.7 4.0 

Years with Osteoporosis 
 

23 0.1 12.9 2.3 2.7 

Number of extremity fractures 
 

23 0 6 0.9 1.7 

Number of treatments 
 

23 0 9 2.6 2.6 

vBMD z-score, size corrected 
 

21 -4.8 4.0 -0.5 1.8 

Bone biopsy results - % cortical width 
 

11 19.0 104.0 61.9 22.8 

 
 
Characteristic 
 

N % 

Gender – Male 
 

16 70 

Presence of vertebral compression fractures – Yes 
 

14 61 

Current Glucocorticoid use – oral and inhaled 
 

13 56 

Current use of other known bone modifying medications (e.g. 
methotrexate) 
 

8 35 
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Dimensions of Childhood Chronicity Scale Results 

 The results of the DOCC Scale for the study participants are listed below in Table 

3 based on each individual question, subscale and total score. For the subscales and total 

scores, a high score is considered favourable, or positive, for a child when interpreting 

these results. When looking at the results of the individual questions, over 60% of parents 

felt their child’s condition was severe, unpredictable, and caused them to be susceptible 

to colds/flu and influenced by extraneous factors in the environment. However, 68% felt 

their child’s physical health has improved over time. Sixty-three percent of parents stated 

that their child lives with physical discomfort and 78% tire easily. In spite of their severe 

disease, physical discomfort and unknown future, 87% of parents still felt that their child 

enjoyed life.  

The total score for the DOCC scale for all participants was a mean of 59.0 (range 

44.0-81.0; 64%) out of a total possible score of 92.0. The subscales were as follows; 

Fitting In mean score was 25.0 out of a possible 36.0 (range 17.0-36.0, 69%); Symptom 

Manageability mean score was 26.1 out of a possible 44.0 (range 16.0-37.0, 59%); 

Mobility Challenges mean score was 7.9 out of a possible 12 (range 3.0-12.0, 66%)..  

 
 
Table 3: DOCC Scores by Individual Question 
 

Percentage 
Individual Question Strongly 

Agree 
Agree Disagree Strongly 

Disagree 
1. My child is susceptible to every cold or 

flu that is out there 36 27 32 5 

2. My child's condition is unpredictable day 
to day 23 41 36 0 

3. Things in the environment cause health 
problems for my child 17 52 17 13 

4. My child's condition is severe 17 44 30 9 
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5. Overall, I find my child's condition easy 
to manage - *R 9 41 46 4 

6. My child can only go places that are 
handicapped-accessible 17 13 30 39 

7. My child fits into learning programs 
meant for children his/her age - *R 18 41 14 27 

8. My child's body doesn't move the way 
he/she wants 17 26 30 26 

9. Overall, my child's physical health is 
improving over time - *R 14 54 14 18 

10. My child has negative social behaviors 
because of his/her condition 0 32 27 41 

11. When people see my child, they know 
he/she has a health condition 26 26 39 9 

12. I have no idea what the future holds for 
my child because of his/her condition 23 50 18 9 

13. My child lives with physical discomfort 9 54 27 9 
14. My child gets tired easily 30 48 22 0 
15. My child will have the same 

opportunities in life as any child - *R 23 36 23 18 

16. Recently, my child seems to be moving 
from one health crisis to another 13 22 44 22 

17. Overall, my child's physical health seems 
to be getting worse 4 22 48 26 

18. As my child gets older, it is easier to see 
his/her development falling behind 13 35 39 13 

19. You need to know my child well to 
understand him/her because my child is 
non-verbal 

9 17 26 48 

20. Getting services is a problem because my 
child "falls through the cracks" 14 29 33 24 

21. My child seems to have typical 
intelligence for his/her age - *R 28 41 18 14 

22. My child fits in with children his/her age 
- *R 27 50 9 14 

23. People find it easy to interact with my 
child when he/she is out in public - *R 32 46 14 9 

24. My child enjoys life 43 44 13 0 
*R denotes reverse coded questions. 
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Table 4: Mean DOCC Scores - Subscales and Total 
 
DOCC score (max score) 
 N Minimum Maximum Mean SD 

Subscales      
          Fitting In (max 36) 
 

20 17.0 36.0 25.0 5.4 

          Symptoms Manageability (max 44) 
 

22 16.0 37.0 26.1 5.6 

          Mobility Challenges (max 12) 
 

23 3.0 12.0 7.9 2.5 

Total Score (max 92) 
 

20 44.0 81.0 59.4 10.6 

 
 
 
Figure 2: Mean DOCC Scores – Subscales and Total 
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DOCC Scale Results Compared with Other Disease Groups 

The mean DOCC Scale score for the study participants were to be compared to 

the mean of other chronic diseases. However, the only data made available from the 

tool’s developer was for children with disabilities such as spina bifida and cerebral palsy. 

Although not ideal, the data provided will be used for comparison.  Table 5 below shows 

the responses for both the study participants and the comparison group provided by the 

tool’s developers. The table is presented by individual question and is based on response 

percentage. The responses per question were similar between the groups except for the 

question “my child enjoys life”. For study participants, more than 85% of reported they 

agreed or strongly agreed compared to only 6% in the comparison group. 

 

Table 5: DOCC Scores – Study Participants vs. Comparison Group 

 
Individual Question 
(response are in percentages) 
 

Strongly 
Agree 

 
Agree 

 
Disagree Strongly 

Disagree

32 27 36 5 1. My child is susceptible to every cold 
or flu that is out there 24 32 31 14 

23 41 36 0 2. My child's condition is unpredictable 
day to day 18 25 37 19 

17 52 17 13 3. Things in the environment cause 
health problems for my child 14 29 37 19 

17 44 30 9 4. My child's condition is severe 21 31 29 19 
9 41 46 4 5. Overall, I find my child's condition 

easy to manage - *R 8 44 44 4 
17 13 30 39 6. My child can only go places that are 

handicapped-accessible 18 14 36 31 
18 41 14 27 7. My child fits into learning programs 

meant for children his/her age - *R 29 27 28 16 
17 26 30 26 8. My child's body doesn't move the way 

he/she wants 36 33 18 13 
14 54 14 18 9. Overall, my child's physical health is 

improving over time - *R 15 32 47 6 
10. My child has negative social 0 32 27 41 
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behaviors because of his/her condition 13 30 31 26 
26 26 39 9 11. When people see my child, they know 

he/she has a health condition 30 34 25 11 
23 50 18 9 12. I have no idea what the future holds 

for my child because of his/her 
condition 43 38 16 3 

9 54 27 9 13. My child lives with physical 
discomfort 11 34 42 14 

30 48 22 0 14. My child gets tired easily 26 38 27 9 
23 36 23 18 15. My child will have the same 

opportunities in life as any child - *R 38 38 19 4 

13 22 44 22 16. Recently, my child seems to be 
moving from one health crisis to 
another 5 16 48 31 

4 22 48 26 17. Overall, my child's physical health 
seems to be getting worse 5 14 52 29 

13 35 39 13 18. As my child gets older, it is easier to 
see his/her development falling 
behind 27 42 22 9 

9 17 26 48 19. You need to know my child well to 
understand him/her because my child 
is non-verbal 21 16 20 43 

14 29 33 24 20. Getting services is a problem because 
my child "falls through the cracks" 20 21 40 20 

28 41 18 14 21. My child seems to have typical 
intelligence for his/her age - *R 21 28 29 22 

27 50 9 14 22. My child fits in with children his/her 
age - *R 16 32 40 12 

32 46 14 9 23. People find it easy to interact with my 
child when he/she is out in public - *R 8 23 48 21 

43 44 13 0 24. My child enjoys life 3 3 44 50 
*R denotes reverse coded questions. 
Black Font – Study participants 
Red Font –Disability Group (Ray, 2005) 
 

The mean DOCC scale scores for the two groups in presented in the Table 6 and 

Figure 3 below. Despite the difference in the number of participants in each group and 

the type of disease, the mean scores for the total scale and each of the subscales were 

very similar. Using a one sample t test, the mean score for the subscales and the total 
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scale score were shown not to be statistically significant, except for the Fitting In 

subscale for which the means were statistically different. These results are listed below in 

Table 7. 

 

Table 6: Mean DOCC Scores: Study Participants vs. Comparison Group 

DOCC score N Minimum Maximum Mean SD 
Subscales      
          Fitting In (max 36) 20 17.0 36.0 25.0 5.4 
 198 10.0 36.0 22.2 5.7 
          Symptoms Manageability 
(max 44) 22 16.0 37.0 26.1 5.6 

 196 12.0 42.0 27.6 5.7 
          Mobility Challenges (max 12) 23 3.0 12.0 7.9 2.5 
 205 3.0 12.0 7.1 2.6 
Total Score (max 92) 20 44.0 81.0 59.4 10.6 
 189 26.0 90.0 56.9 10.9 

Black Font – Study participants 
Red Font –Disability Group (Ray, 2005) 
 
 
Figure 3: Mean DOCC Scores: Study Participants vs. Comparison Group 
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Table 7: One Sample Test – DOCC Score Means: Study Participant vs. Comparison 

Group 

95% Confidence 
Interval of the 

Difference 
 

DOCC Scale t Sig. 
(2-tailed) 

Mean 
Difference 

Lower Upper 

Fitting In 2.336 0.031 2.80000 0.2911 5.3089 

Symptoms Manageability -1.269 0.218 -1.50909 -3.9830 0.9649 

Mobility Challenges 1.492 0.150 0.76957 -0.3001 1.8392 

Total Score 1.037 0.313 2.45000 -2.4943 7.3943 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                32 
 

Pediatric Outcome Data Collection Instrument Results 

 The results of the PODCI questionnaire are listed below in Table 8 & 9, and 

Figure 4. As discussed previously, the maximum possible score is 100; the higher the 

participants score, the higher their level of functioning or happiness. Participants scored 

the lowest, with scores less than 68, in the areas of sports and physical functioning (mean 

63.2, range 11-100), pain and comfort (mean 65.4, range 7-100), and happiness (mean 

67.7, range 25-100). The upper extremity and transfer/basic mobility subscale scores 

were both over 84 (mean 84.2, range 29-100; mean 84.2, range 16-100). Their overall 

Global Functioning score was a mean of 75.2 (range 25-100).   
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Figure 3: Mean PODCI Scores

 
 
 

Figure 4: Mean PODCI Scores 
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Table 8: Mean PODCI Scores 
 

PODCI score                        (max 100) 
 

N Minimum Maximum Mean SD 

Subscales      
Upper Extremity Scale: 
Standardized Mean 
 

22 29 100 84.2 20.5 

Transfer & Basic Mobility Scale: 
Standardized Mean 
 

21 16 100 84.2 25.1 

Sports & Physical Functioning 
Scale: Standardized Mean 
 

20 11 100 63.2 30.3 

Pain/Comfort Scale: Standardized 
Mean 
 

23 7 100 65.4 28.1 

Happiness Scale: Standardized 
Mean 
 

22 25 100 67.7 20.9 

Global Functioning Scale: Mean of 
Standardized Means 

20 25 100 75.2 19.9 
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PODCI Results Compared with a Healthy Population 

 The mean PODCI score for the study participants were compared to the mean 

score of healthy children, based on the data provided by the tool’s developer 

(www.aaos.org). Using a one sample t test, the mean score for each subscale and the total 

Global Functioning scale were statistically significant at P > 0.01. These results are listed 

below in Table 9.  

 

Table 9: One Sample Test – PODCI Means: Study Participant vs Normal 

Population 

95% Confidence 
Interval of the 

Difference 
 

PODCI Scale t Sig. 
(2-tailed) 

Mean 
Difference 

Lower Upper 

Upper Extremity Scale 
 

-3.037 0.006 -13.273 -22.36 -4.18 

Transfer & Basic Mobility 
 

-2.921 0.008 -15.980 -27.39 -4.57 

Sports and Physical Functioning 
  

-4.455 0.000 -30.220 -44.42 -16.02 

Pain/Comfort 
 

-4.607 0.000 -27.015 -39.18 -14.86 

Happiness Scale 
 

-3.548 0.002 -15.818 -25.09 -6.55 

Global Functioning 
 

-4.355 0.000 -19.400 -28.72 -10.08 
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HBSC Survey Question Results 

The perceived health of participants within this study, based on the Health 

Behaviour in School Children (HBSC) survey, is presented in Figure 5.  Seventy percent 

of the study participants rated their health as good or excellent. Based on the initial 

design of this study, the results of this question were to be compared with those of the 

perceived health of Canadian children between the ages of 11 and 15, as published in the 

2001/2002 HBSC survey. However, due to the small number of study participants, this 

has not been possible.  
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Figure 4: HBSC Study Question Results

 

 

 

 

 

Figure 5: HBSC Study Question Results 



                36 
 

CHAPTER 5 

Discussion 

Dimensions of Childhood Chronicity Scale Results 

 The results of the DOCC Scale for the study participants are intriguing. The 

results highlight the significance of their disease and its impact. In spite of this, these 

families demonstrated a great deal of optimism. For example over 60% of parents felt 

their child’s condition was severe, unpredictable, and caused them to be susceptible to 

colds/flu and influenced by extraneous factors in the environment. However, 68% 

reported that they felt their child’s physical health has improved over time and 87% of 

parents still felt that their child enjoyed life. This may be a result of receiving treatment 

for their osteoporosis as many children experience improvements in symptoms, such as 

pain, after only one treatment. As the data shows, the study participants scored the lowest 

in the Symptom Manageability and Mobility Challenges subscales areas of physical 

functioning. These low results were also shown on the PODCI. 

 

DOCC Scale Results Compared with Other Disease Groups 

The mean DOCC Scale score for the study participants were to be compared to 

the mean for children with chronic diseases. Had these results been available, the results 

would aid in the understanding of how children with osteoporosis compare to children 

with other chronic illness. However, having compared the study participants with the data 

provided by the tool’s developer for children with a disability proved to be interesting 

and raised some interesting questions. Based on the published data from the development 

of the DOCC, two different groups were used; children with chronic diseases and 
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children with disabilities (Ray, 2005). The results of this published data demonstrated 

higher DOCC score means for all scales for the chronic illness group compared to the 

disability group. What was interesting from the comparison done in this study was that 

there was no statistically significant difference between the means of the study 

participants and the mean for children with disabilities. Given that the participants in this 

study suffer from not only osteoporosis but other chronic diseases as well, it raises the 

question of how multiple co-morbid conditions affect HRQoL. Having the Chronic 

Illness group data available from the tool’s developer may have shed some light on this 

question. 

 

Pediatric Outcome Data Collection Instrument Results 

The results of the PODCI allowed us to look at the physical limitations of 

osteoporosis in a more specific way. The physical limitations of these children have a 

significant impact on their day to day life. They are unable to enjoy simple childhood 

hobbies and activities such as riding their bicycle, running or walking with friends for 

any length of time, or even participating in sports and recreational activities. These 

children get tired easily and so the simplest of tasks can be overwhelming.  

Although many of the parents reported that their child had typical intelligence and 

seem to fit in well with other children their age, they also felt that their child was not 

happy with their looks or body. As such, their child was also frequently unhappy with the 

clothing or shoes they could wear. When parents were asked to think about the future, 

many felt that their child would have the same opportunities in life and would not be held 
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back by their illness. Similar to the results of the DOCC scale, parents rated their children 

the lowest in areas of pain and physical discomfort, and physical functioning. 

When looking at the means for each of the subscales and the total score, it was 

evident that the HRQoL of these children was impacted by their disease. However, given 

the wide standard deviation (SD) for the scores of this question it appears as though some 

considerable variability exists among the study participants. This could in part be due to 

small study numbers but may also be impacted by the participants underlying condition. 

The physical limitations for a child with Duchene’s muscular dystrophy are quite 

different than a child with Crohn’s or colitis. 

 

PODCI Results Compared with a Healthy Population 

 Being able to compare the results of this study with a healthy control was vital in 

gaining a better understanding of the significance osteoporosis had on the overall 

functioning of these children. The overall results of this comparison were not surprising, 

with a significance of P < 0.01 for all subscales and the total score, given the extent of 

their physical limitations and the severity of their disease. The subscales with the largest 

difference were Sports & Physical Functioning and Pain & Comfort with a significance 

of P ≤ 0.001. Given that osteoporosis is a brittle bone disease that not only causes pain 

from fractures, but also affects basic mobility, a greater difference in these subscales was 

expected. 
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HBSC Survey Question Results 

The perceived health of participants within this study, based on the Health 

Behaviour in School Children (HBSC) survey, has been presented.  What was interesting 

about the results of this question was that these parents report their child as healthy (70% 

rating their child’s health as excellent or good) despite the severity of their disease and 

the obvious impact this has on the pain and physical functioning as was evident based on 

the results of both questionnaires.  Unfortunately, due to small study numbers, a 

comparison was unable to be made. However, given that the mean age of study 

participants was 13.7 a comparison to the age 13 group in the HBSC study has been 

made. In this study, given that 70% of participants were male, the overall HBSC results 

were weighted as such resulting in 84% rating their health as excellent or good. When 

looking at Canadian children only, the results were much higher with 88% rating their 

health as excellent or good. Although this analysis was for simple comparison only, it 

appears as though the health of the children in this study was not rated as high as the 

average 13 year old child in the HBSC study. 

 

Summary 

Despite low study numbers, the preliminary results of this study were very 

interesting. In this sample of children with secondary osteoporosis, the burden of their 

disease was significant and was clearly compounded by the fact that they also have other 

debilitating diseases, such as leukemia and inflammatory bowel disease. Regardless of 

the questionnaire, their pain and discomfort was evident and their ability to manage these 

symptoms is difficult. These children are clearly suffering from this disease. However, 
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many of the parents felt that their child’s physical health was improving over time and 

when asked to rate their child’s health, the majority of them rated it as good or excellent, 

suggesting that the severity of their disease has little impact on how they perceive their 

health. 

What was absolutely amazing about these children and their families was that 

although the children suffer with pain and discomfort, the impact of their disease on their 

day to day life is considerable, and their future is unknown, they appear to remain 

hopeful. They do not see their child as unhealthy, they are seeing improvements in their 

physical functioning, and the children are happy; they are enjoying life. These children 

and families are truly inspiring. 

In conclusion, although the enrolment numbers in this study were small and no 

published literature exists for comparison, it was evident that some very interesting 

results have emerged, in a population that has yet to be studied. These results have led to 

a better understanding of this group of children and have encouraged us to look further 

through future research. 
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CHAPTER 6 

Implications and Future Directions 

Limitations  

Limitations of this study included small sample size, limitation to English 

speaking only, time, and choice of correlation methods used.  

 The largest limitation of this study was the small sample size. The study was 

limited by a small convenient sample of only 31 patients, 23 of which were included in 

this study. Since CHEO has a formal Bone Health Program, this group of patients was 

easily accessible, however, may not have been representative of the larger population. At 

the time of study conception there were also a large number of patients (40) receiving 

treatment. However, many patients had completed treatment by the time enrollment 

began.  

Patients were limited to only those receiving treatment and not those who have 

completed treatment. It was thought that improvements in patient health as a result of 

having completed treatment may have skewed the results and given a true picture of the 

impact the disease has on their HRQoL. However, having patients at various stages 

throughout the 2 year treatment program may have also affected the results as 

improvements in symptoms, primarily in pain, can be seen after as few as one treatment.  

Given that CHEO is a bilingual hospital, limiting patients to English speaking 

ones affected the sample size. Time constraints also contributed to the small sample size 

as patients were approached while in hospital receiving treatment, which occurred only 

once every 4 to 6 months. Limiting recruitment to this time was thought initially to aid in 

feasibility of enrollment but may have also impacted accessibility. 
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Implications for clinical practice 

When looking at the individual results of the two questionnaires, it was evident 

that the PODCI looks more at the specific disease from a disability perspective; it looks 

more at physical limitations. However the DOCC scale looks more at the disease as a 

chronic condition and how it impacts their life and day to day functioning. In this group 

of children, it appears as though the DOCC would be more beneficial to clinical practice 

as it would aid health care providers in gaining a better understanding of the individual 

impact of the disease and to target those families and children that may need the added 

support of other health care professionals such as homecare, social work, and 

physiotherapy. The DOCC emphasizes the need to incorporate a multidisciplinary 

approach to caring for these children in which their issues are multifaceted. However, the 

use of the PODCI may be beneficial for gaining a better understanding of the negative 

effects osteoporosis has on disease specific issues such as mobility and independence. It 

may also aid in demonstrating improvements in these areas over time. 

From a practical perspective for use in a clinical setting, the DOCC is much more 

feasible.  For patients and families, the DOCC takes approximately 5 minutes to complete 

and is comprised of only 24 questions, all of which are on one page. The PODCI, in 

comparison, takes approximately three times longer to complete and consists of 86 

question spread over five pages. For the health care provider, reviewing responses on one 

page, comparing the responses to various question, and the responses to each question 

being independent (i.e. not dependent on the response of other questions) is much more 

practical and realistic in a busy setting. As such, the DOCC may have a high utility value 

in the clinical setting. 
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Future direction and research 

Given that the participants in this study suffered from not only osteoporosis but 

other chronic diseases as well, based on the results of this study the question was raised 

of how multiple co-morbid conditions affect HRQoL. Having the chronic illness group 

data available from the tool’s developer for comparison would facilitate in answering this 

question. As well, repeating this study to include a group of children with similar 

underlying conditions who do not suffer from osteoporosis would be critical in answer 

this question.   

It is also clear that this study would need to be repeated with larger numbers to 

verify the HRQoL in this population. Currently, a pan-Canadian study, called the STOPP 

study, is looking at the incidence of pediatric osteoporosis in patients newly diagnosed 

with leukemia, nephritic syndrome or rheumatic conditions (Ward, 2003). The study 

began enrollment in 2005 with a 2 year enrollment period and a 4 year follow-up period 

with the goal of at least 520 patients being enrolled. The purpose of the study was to 

determine the incidence of osteoporosis development in this population. Repeating this 

study in those patients enrolled in the STOPP study that develop osteoporosis would not 

only ensure a larger more representative sample size but would aid in a better 

understanding of their HRQoL at the time of diagnosis, prior to treatment. It would also 

be beneficial and allow for separating out patients in groups based on their underlying 

condition to see if this affects their HRQoL. 

 It would be important to expand this study using a longitudinal design to follow 

the population to see the change from initial diagnosis, to the completion of treatment at 

two years, and then two years post treatment, to gain a better understanding of how their 
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HRQoL changes over time. The principal investigator of the STOPP study is currently 

developing a subsequent study looking at treatment in this group. Gaining access to this 

group of patient would also offer a great deal of information on how treatment may affect 

their HRQoL. 

Should the DOCC Scale or PODCI questionnaire be used as an outcome 

assessment tool for children with osteoporosis, the data gained from this study may aid in 

defining diagnosis-specific norms, given that disease specific normative values need to be 

developed. Repeated use of these questionnaires, along with disease specific norms, will 

also aid in interpreting the results to gain a better understanding of variation around the 

normative values and what is clinically meaningful. For example, it would be valuable in 

the clinical setting to know if a 10 point score difference from the disease specific norms 

is significant. 

One of the limitations of this study, as mentioned about, is that these tools have 

been developed using English only. Therefore, future research involving the validation of 

both the DOCC scale and PODCI translated into French language would be extremely 

useful in a Canadian population.  
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Appendix B: Letter of Information and Consent Form 
 
 
                Health Related Quality of Life in Pediatric Osteoporosis: 
                           Utility of the DOCC Scale versus the PODCI  
 
                                             Information and Consent Form 
 
 
Research Team: 
1. Colleen White, RN, BNSc, PHCNP (c), Graduate Student, School of Nursing, 

Queen’s University 
2. Dr. Jennifer Medves, RN, Associate Professor, School of Nursing, Queen’s 

University (Supervisor) 
3. Dr. Leanne Ward, MD, FRCPC 

Pediatric Endocrinologist, Bone and Mineral Medicine, Children’s Hospital of 
Eastern Ontario; Assistant Professor of Pediatrics, CIHR Investigator, University of 
Ottawa 

4. Dr. Elizabeth VanDenKerkhof, RN, Assistant Professor, School of Nursing and 
Anaesthesiology, Queen’s University 

5. Dr. Marianne Lamb, RN, Professor and Graduate Coordinator, School of Nursing, 
Queen’s University 

 
 
Dear Parent/Guardian: 
 

We are writing to request your participation in research study aimed at obtaining a 
better understating of the impact Osteoporosis has on your child’s physical functioning, 
well being, and quality of life. The ultimate goal of this research study will be to compare 
the use of two different questionnaires in obtaining this information. This research study 
has been approved by the Queen’s University General Research Ethics Board, and the 
CHEO Research Ethics Board. 
 

Participation in this study is voluntary. If you and your child wish to participate in 
this project, you will be asked to complete two paper-and-pencil questionnaires, a 
question in regards to how your child perceives their health and a demographic data 
sheet. The questionnaires are titled the Dimension of Childhood Chronicity (DOCC) 
Scale and the Pediatric Outcome Data Collection Instrument (PODCI). These 
questionnaires contain items around such things as physical mobility with day-to-day 
activities, ability to participate in sports, pain associated with their osteoporosis, and their 
interaction with friends and children of their own age.  It should take approximately 5-10 
minutes to complete the DOCC scale and 15-20 minutes to complete the PODCI 
questionnaire. Questions on the demographic data sheet that you are unable to answer 
may require the Research Assistant assigned to the study to obtain this information from 
your child’s hospital chart. 
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You and your child may refuse to participate, refuse to answer any questions or 
withdraw from the study at any time with no effect on your future care. There are no 
known risks, discomforts or inconveniences associated with participation in the research 
study.  You are not obliged to answer any questions that you find objectionable or which 
make you feel uncomfortable. Any benefits derived from participating in the study may 
not be seen in the short-term and may not provide direct benefit to you and your child.  
However, since a study of this nature has not otherwise been conducted, the information 
collected during this study and the knowledge derived from it may provide information 
about the quality of life of children with Osteoporosis to your physicians and allied health 
care providers.  Please note that no money is being offered for your involvement in this 
study. 
 

The confidentiality of all data collected for the purposes of this study is of utmost 
concern.  Your child’s name will not appear on any of the research forms.  All 
information obtained from this research will be kept in either locked cabinets or 
password-protected computer files in an office in the School of Nursing at Queen’s 
University.  If the results are published, you and your child will not be identified in any 
way.  Your personal information will be kept strictly confidential except as required by 
law. 
 

The Research Ethics Board (REB) is a group of people from scientific and non-
scientific backgrounds that review research studies.  Their goal is to ensure the protection 
of the rights and welfare of people involved in research.  For questions regarding your 
rights as a research participant please contact the Chair of the CHEO Research Ethics 
Board, Dr. Carole Gentile, at (613) 738-7600 ext 3272, or the Chair of the Queen’s 
University Health Research Ethics Board, Dr. Albert Clark, at (613) 533-6081. Please 
keep in mind that these individuals cannot provide any health-related information about 
the study. 

 
If you have questions about the study and wish to speak to a person not involved 

with the research project please contact Dr. Cynthia Baker, Director, Queen’s School of 
Nursing at 613-533-2669. For any other questions please contact Dr. Jennifer Medves, 
Queen’s School of Nursing at 613-533-6000 ext. 74740.  

 
Yours sincerely, 
 
 
 
 
Colleen White 
 
 
Consent Form 
 

I have read the information sheet and understand that I have been asked to 
participate in a research study. I have had an opportunity to ask any questions and discuss 
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the research study with the researchers. I understand that there will be no financial 
compensation for participating in the research study. 
 
 I understand that there are no risks and no direct benefits to me or my child by 
being part of this research project. I understand that I may withdraw from the study at any 
time. I may choose not to answer any questions that I do not want to answer. 
 
 I understand that the information from the research project will be kept 
confidential and that there will be no way to identify me or my child from reports or 
articles that are published. I understand that I will be given a copy of the consent form to 
keep. 
 
Hospital ID number: ___________________________ 
 
 
Participants Home Address: _____________________________________ 
           
          _____________________________________ 
           
          _____________________________________ 
           
          _____________________________________ 
 
Signatures: 
 
 
_________________________    ___________________ 
Participant        Date 
 
 
 
_________________________    ___________________ 
Witness        Date 
 
 
 
_________________________    ___________________ 
Principal Investigator       Date 
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Appendix C: Demographic Data Sheet & HBSC Study Question 
 
 
                  Health Related Quality of Life in Pediatric Osteoporosis: 
                            Utility of the DOCC Scale versus the PODCI  
 
                                                   Demographic Data Sheet 
 
 
Gender:    Male / Female 
 
Date of birth:  _____/______/______ 
     dd mmm   yyyy 
 
Date of osteoporosis diagnosis:   _____/______/______ 
                                   dd     mmm     yyyy 
 
Underlying disease:  _______________________________ 
 
Number of extremity fractures:  ____________ 
 
Presence of vertebral compression fractures:   Yes / No 
 
Number of bisphosphonate cycles completed prior to today’s treatment:  ___________ 
 
Most recent vBMD z-score, size corrected:      
 
Bone Biopsy results:            
 
Current medications:            
 

            
 
            
 

            
 
 
 
The Health Behaviour in School-aged Children (HBSC) study question 

How would you say your health is…? 

Excellent    □ 
Good          □ 
Fair             □ 
Poor            □ 
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Appendix D: Dimensions of Childhood Chronicity (DOCC) Scale 
 

Dimensions of Childhood Chronicity 
 
 
Children’s chronic health problems create many issues for families. The public and health 
professionals do not always understand these issues. The purpose of this checklist is to describe 
how your child’s condition affects his/her daily life.  
 
 
Instructions:  
• Many different labels are used for children’s health problems. In this checklist the word 

“condition” means one or more: chronic illness, disability, special need, handicap, or 
syndrome.  

• Below are descriptions of things that can affect everyday life.  
• Please mark how strongly you agree or disagree with each description.  
• Children’s conditions change over time. Think about how things are now.  
• This list refers to children of all ages and many different conditions. Some items will not apply 

to your child and family. For those items, mark ‘disagree” or “strongly disagree.”  
• There are no right or wrong answers.  
 
 
 
 
 
 
© 2005 Ray, L., Medves, J., Ritchie, J.A., Hayes, V.E., McKay, K., Rentjes, F. & Rodgers, T. 
 
 
 
 
 
 

Contact: 
Dr. Lynne Ray 

University of Alberta 
7-36 UEC, 8303 – 112

th 
Street, 

Edmonton, AB, Canada T6G 2G3 
Lynne.Ray@ualberta.ca 
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Appendix E: Pediatric Outcome Data Collection Instrument (PODCI)
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Appendix F: Order of Questionnaires in Patient Packages 
 
 
Patient Package/ID number DOCC First PODCI First 
1 x  
2 x  
3 x  
4 x  
5  x 
6  x 
7  x 
8  x 
9 x  
10  x 
11 x  
12 x  
13 x  
14 x  
15 x  
16 x  
17 x  
18 x  
19  x 
20 x  
21  x 
22  x 
23  x 
24 x  
25  x 
26  x 
27  x 
28 x  
29 x  
30 x  
TOTAL 18 12 
 
Daniel, W. (1995). Biostatistics: A foundation for analysis in the health sciences (6th ed.), pg. 652. Wiley, 

Toronto: Ontario  
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Appendix G: Interpretation of BMD and Bone Biopsy Results 
 
Bone Density Results 

Interpreting BMD measurements, obtained by dual-energy x-ray absorptiometry 

(DEXA), in the growing skeleton is difficult and poses some interesting challenges 

(Seeman, E., 1998; Seeman, E., 2001). DEXA provides a two-dimensional reading of a 

three-dimensional bone and as such, they measure bone mass (g/cm2) rather than true 

density. In adults, BMD measurements can be used to predict fracture risk, whereas in 

children this is more complex. Reduced bone mass in a child may be the result of short, 

narrow, or light bones (Leonard et al., 1999; Schonau, 1998). In addition, a number of 

other factors need to be taken into consideration, including age, sex, height, skeletal 

maturity and pubertal status (Leonard et al., 1999; Schonau, 1998; Brown & Zacharin, 

2005) when evaluating these measurements. The size consideration is the most important 

when assessing children thought to have osteoporosis.  Thus far in children, the best use 

of BMD is to tract the progression of the disease by comparing serial BMD results. 

Currently, the only reliable way of know the severity and extent of bone lose is through 

the result of bone biopsies. 

 

Bone Biopsy Results 

Bone biopsy results are from sample of bone collected from the iliac crest. At 

CHEO, these samples are obtained by Dr. Leanne Ward and sent to the Genetics Unit at 

Shriners Hospital for Children in Montréal, Québec, where Dr. Frank Rauch and his team 

analyze the sample. The samples are compared to normative data published for age 

matched controls (Glorieux, et al., 2000). Bone biopsy results for a child with steroid 
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induced osteoporosis and an age matched control are as shown. A detailed description of 

how bone biopsy samples are obtain, processed and analyzed can be found in Glorieux, et 

al. (2000). The main points of interest for this study, to gain an understanding of disease 

severity, was the cortical width, amount of trabecular bone, and size of trabecular bone. 

This has been illustrated below. 

 

Healthy Control 
 

 
 
 
Severe Steroid Induced Osteoporosis 
 

 

Cortical Width 

Trabecular Bone 

Trabecular Bone 

Cortical Width 
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Appendix H: Distribution Graphs 
 
DOCC Questions – Histograms with Normal Distribution Curve 
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DOCC 2 - My child's condition is unpredictable day to day
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DOCC 3 - Things in the environment cause health problems for my child
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DOCC 4 - My child's condition is severe
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DOCC 5 - Overall, I find my child's condition easy to manage
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DOCC 6 - My child can only go places that are handicapped-accessible
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DOCC 7 - My child fits into learning programs meant for children his/her age
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DOCC 8 - My child's body doesn't move the way he/she wants
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DOCC 9 - Overall, my child's physical health is improving over time
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DOCC 10 - My child has negative social behaviors because of his/her condition
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DOCC 11 - When people see my child, they know he/she has a health condition
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DOCC 12 - I have no idea what the future holds for my child because of his/her condition
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DOCC 13 - My child lives with physical discomfort
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DOCC 14 - My child gets tired easily
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DOCC 15 - My child will have the same opportunities in life as any child
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DOCC 16 - Recently, my child seems to be moving from one health crisis to another
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DOCC 16 – Recently, my child seems to be moving from one health 
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DOCC 17 - Overall, my child's physical health seems to be getting worse
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DOCC 18 - As my child gets older, it is easier to see his/her development falling behind
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DOCC 18 – As my child gets older, it is easier to see his/her  
          development falling behind 
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DOCC 19 - You need to know my child well to understand him/her because my child is non-verbal
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DOCC 20 - Getting services is a problem because my child "falls through the cracks"
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DOCC 21 - My child seems to have typical intelligence for his/her age
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DOCC 22 - My child fits in with children his/her age
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DOCC 23 - People find it easy to interact with my child when he/she is out in public
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DOCC 24 - My child enjoys life
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DOCC Subscales & Total Score – Histograms with Normal Distribution Curve 
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PODCI Subscale Scores – Histograms and Normal Distribution Curve 
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PODCI - Upper Extremity Subscale
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PODCI - Transfer & Basic Mobility Subscale
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PODCI - Sports & Physical Functioning Subscale
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PODCI - Pain & Comfort Subscale
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PODCI - Happiness Subscale
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The Health Behaviour in School-aged Children (HBSC) study question 
 

HBSC Study Question - How would you say your health is?
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Appendix I: Dimensions of Childhood Chronicity (DOCC) Scale Subcategories and  
 

Reverse Coded Items 
 

Subscale Question 
# Abbreviated Item Fitting 

In 
Symptom 
Manageability 

Mobility 
Challenges

7 Fits in learning programs – R X   
10 Has negative social behaviours X   
15 Will have same opportunities in life 

– R* 
X   

18 Development is falling behind X   
19 Nonverbal and hard to understand X   
20 Falls through cracks in system X   
21 Has typical IQ for age – R* X   
22 Fits in with children the same age – 

R* 
X   

23 People interact easily with child – 
R* 

X   

1 Susceptible to colds  X  
2 Condition is unpredictable  X  
3 Environment problems  X  
4 Condition is severe  X  
5 Condition is easy to manage – R*  X  
9 Physical health is improving – R*  X  
12 No idea what future holds  X  
13 Lives with discomfort  X  
14 Gets tired easily  X  
16 Moves from crisis to crisis  X  
17 Physical health is getting worse  X  
6 Only handicapped accessible   X 
8 Body doesn’t move as child wishes   X 
11 Condition is visible   X 
 
* R denotes reverse coded items 
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Appendix J: PODCI – Division of Subscales Based on Questions 
 

Subscale 

# Question 
Upper 
Extremity & 
Physical 
Functioning 

Transfer 
& Basic 
Mobility 

Sports & 
Physical 
Functioning 

Pain & 
Comfort Happiness 

Global 
Functioning 

Q1 Lift heavy books? x     x 
Q2 Pour a half gallon of milk? x     x 
Q3 Open a jar that has been opened before? x     x 
Q4 Use a fork and spoon? x     x 
Q5 Comb his/her hair? x     x 
Q6 Button buttons? x     x 
Q7 Put on his/her coat?  x    x 
Q8 Write with a pencil? x     x 
Q10 How he/she looks?     x  
Q11 His/her body?     x  
Q12 What clothes or shoes he/she can wear?     x  
Q13 His/her ability to do the same things his/her friends 

do?     x  
Q14 His/her health in general?     x  
Q17 Did pain or discomfort interfere with your child’s 

activities?    x  x 
Q18 Run short distances?   x   x 
Q19 Bicycle or tricycle?   x   x 
Q20 Climb three flights of stairs?   x   x 
Q21 Climb one flight of stairs?  x    x 
Q22 Walk more than a mile?   x   x 
Q23 Walk three blocks?   x   x 
Q24 Walk one block?  x    x 
Q25 Get on and off a bus?  x    x 
Q26 How often does your child need help from another 

person for walking and climbing?   x   x 

Q27 How often does your child use assistive devices (such 
as braces, crutches, or wheelchair) for walking and   x   x 
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climbing? 
Q28 Stand while washing his/her hands and face at a sink?  x    x 
Q29 Sit in a regular chair without holding on?  x    x 
Q30 Get on and off a toilet or chair?  x    x 
Q31 Get in and out of bed?  x    x 
Q32 Turn door knobs? x     x 
Q33 Bend over from a standing position and pick up 

something off the floor?  x    x 

Q34 How often does your child need help from another 
person for sitting and standing?  x    x 

Q35 
How often does your child use assistive devices (such 
as braces,  crutches,  or wheelchair) for sitting and 
standing? 

 x    x 

Q36 

Can your child participate in recreational outdoor 
activities with other children the same age? 
Note: conditional on Q42 Too young? 
Note: conditional on Q43 Activity not in season? 

  x   x 

Q44 

Can your child participate in pickup games or sports 
with other children the same age? Note: conditional 
on Q50 Too young? 
Note: conditional on Q51 Activity not in season? 

  x   x 

Q52 

Can your child participate in competitive level sports 
with other children the same age? 
Note: conditional on Q58 Too young? 
Note: conditional on Q59 Activity not in season? 

  x   x 

Q60 
How often in the last week did your child get together 
and do things with friends? Note: conditional on Q65 
Friends not around? 

  x   x 

Q66 

How often in the last week did your child participate in 
gym/recess? 
Note: conditional on Q72 School not in session? Note: 
conditional on Q73 Does not attend school? 

  x   x 

Q75 How much pain has your child had during the last 
week?    x  x 

Q76 
During the last week, how much did pain interfere with 
your child’s normal activities (including at home, 
outside of the home, and at school)? 

   x  x 

 


