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Abstract 

The guideline development process can be challenging when diseases are rare. 

The development of the NHF-McMaster Guideline on Care Models for Hemophilia 

Management presented an opportunity to identify methodological challenges for 

guideline development in rare diseases. Several methodological challenges were 

identified in the evidence gathering and assessment stages. Eight challenges were 

presented in the development of a systematic review on care models for hemophilia 

management. The barriers to conducting the systematic review were mostly due to the 

paucity of high quality evidence in hemophilia care models. Due to the paucity of high-

quality evidence typical of a rare condition such as hemophilia, indirect evidence from 

other chronic conditions were sought through an overview of reviews. Seven challenges 

were identified in the development of an overview on integrated multidisciplinary care for 

the management of chronic conditions in adults. The barriers were mainly due to 

unestablished methodology for conducting overviews, and the challenge of applying this 

evidence in the context of hemophilia for the guideline. To overcome the methodological 

challenges with evidence gathering and assessment for rare disease guideline 

development, the decision-making process to derive solutions were transparently 

presented. Overall, the methodological challenges as well as apparent facilitators from a 

rare disease setting are shown to be related to the barriers and facilitators at the research, 

clinical, and guideline development phase. As a result, using an example from 

hemophilia, this thesis has demonstrated that it is possible to develop high quality 

guidelines for rare diseases.   
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Chapter 1. Introduction 

1.1 Clinical practice guidelines and rare diseases  

Clinical practice guidelines that are developed according to a rigorous 

methodological standard which combines scientific evidence, clinician expertise and 

knowledge, and patient values, have the potential to provide systematic aid to making 

complex medical decisions for the management of patient populations. Specific patient 

populations, notably those with rare diseases, often require making complex clinical 

decisions for the individual patient. However, to make these clinical decision involves 

having clinical experience and evidence to support clinical care decisions, both of which 

takes significantly more time to gain for rare conditions than for common diseases. Thus, 

clinical practice guidelines are potentially very helpful in supporting clinical decision 

making for rare diseases. Although there is no consensus on a definition for rare diseases, 

they are characterized by a low prevalence in the population, however, they can 

cumulatively affect millions of people of all ages globally [3]. There is thought to be over 

7,000 rare diseases, with over 25 million American and 30 million European Union 

citizens affected [4, 5]. The United States (US) Food and Drug Administration Orphan 

Drug Act considers a disease to be rare if it has a prevalence of fewer than 200,000 

affected individuals in the US (1 in 1,500 people), while the European Organ Drug 

Regulation defines rare diseases as those affecting less than 1 in 2,000 people [6, 7].  

Nevertheless, rare diseases are well-recognized to negatively impact patients, their 

families, and their communities as they are often chronic, progressive, disabling, and life-

threatening. Patients with rare diseases may therefore face significant morbidity and 
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mortality, and a decrease in quality of life. The social and economic burden of rare 

diseases on the individual and society are also considerable. In a recent systematic review 

of the direct and indirect costs for ten rare diseases, most of the rare diseases were 

associated with significant economic burden [8]. For example, the costs of Cystic Fibrosis 

in Europe can range from €16,307 to €394,518 per patient per year [9–13]. For these 

reasons, clinical practice guidelines are very useful in supporting clinical decisions, health 

policy and resource allocation for rare diseases.  

Although clinical practice guidelines are important for persons with rare diseases, 

the guideline development process can be challenging when diseases are rare, which is 

reflected in the paucity of guidelines for rare diseases. In a single public guideline 

database, the National Guideline Clearinghouse contains over 2,300 guideline summaries 

alone. However, the database is comprised mostly of guidelines for common diseases 

(e.g., heart failure and diabetes) and lacks representation of rare diseases (e.g., hemophilia 

and cystic fibrosis). As an example, there are currently 47 guidelines on heart failure, 

while there are only four guidelines on hemophilia A and B. The disparity between the 

number of guidelines for common and rare diseases can explained by a variety of sources. 

In 2012, a RARE-Bestpractices Guidelines open forum workshop was held, participants 

discussed perceived characteristics that set rare disorders apart from common diseases 

that can either serve as a facilitator or barrier to clinical care, research, and guideline 

development in rare diseases (Table 1) [14]. Each phase is interrelated – a barrier in the 

clinical phase may influence the research phase, and a facilitator in the research may 

influence the guideline development phase, and so forth. As an example of research 
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influencing guideline development, research in the field of rare diseases tends to be based 

on observational studies and therefore guideline developers typically rate the quality of 

evidence as very low to low rather than moderate or high. Additionally, the lack of 

randomized controlled trials in rare disease research may make it difficult to make strong 

guideline recommendations. 

In response to the apparent barriers to developing guidelines for rare diseases, the 

four-year (January 2013 – December 2016) RARE-Bestpractices project was developed. 

RARE-Bestpractices focuses on the best practice and knowledge sharing in the clinical 

management of rare diseases [15]. One of the main goals of the project is to create 

transparent and rigorous methodology for the development of guidelines on rare diseases 

[16]. Once the methodology has been standardized, it can be used by guideline developers 

to create high quality rare disease guidelines. In October 2013, RARE-Bestpractices held 

a workshop in Freiburg to form a discussion around potential methodologies and 

challenges in rare disease guideline development [14]. As a follow-up to the workshop in 

Freiburg, RARE-Bestpractices seeks to apply the suggested methodologies and identify 

rare disease guideline development challenges in a pilot project. 

 

1.2 Development of clinical practice guidelines for rare diseases: an example from 

hemophilia  

In May 2012, the National Hemophilia Foundation (NHF) partnered with 

McMaster University to develop a guideline on care models for hemophilia management 

in response to the NHF strategic summit, where an increased emphasis was placed on 
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evidence-based care for persons with hemophilia [17]. The decision to produce an 

evidence-based guideline on care models for the management of hemophilia presented an 

opportunity to identify methodologies and challenges for rare disease guideline 

development.  

 

1.2.1 Guideline development rationale 

1.2.1.1 What is hemophilia and why it is considered a complex disease 

Hemophilia is an X-linked congenital lifelong bleeding disorder due to mutations 

in clotting factor genes: factor VIII in hemophilia A; and factor IX in hemophilia B. 

Hemophilia A and B are rare diseases, with a prevalence of 1 in 10,000 and 1 in 50,000 

males, respectively [18, 19]. Care for persons with hemophilia is often complex and 

requires management beyond the prevention and treatment of bleeding. Consultation with 

knowledgeable experts, such as hematologists and specialized nurses, can be important to 

develop hemophilia-specific treatment and management plans, as well as other supportive 

measures. Health care providers focused on musculoskeletal health, such as physical 

therapists, may be required to manage bleeding into joints and chronic joint damage [20]. 

Psychosocial support may be required as persons with hemophilia can experience 

limitations on their activities, which can result in social stigma and vocational challenges, 

and decreased quality of life and life satisfaction [21, 22]. These individuals can be 

supported by social workers and psychologists. Other supplemental support can include 

infectious disease specialists to manage viral infections acquired from blood products 

used in the 1980s, gastroenterologists to manage liver disease associated with hepatitis, 
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dentists for dentition-related complications, and molecular geneticists for carrier detection 

and prenatal diagnosis. As a result, care for persons with hemophilia is often 

multidisciplinary and specialized.  

 

1.2.1.2 Care models in the management of hemophilia 

The integrated care model 

A model of care that is multidisciplinary and specialized can be defined as 

“integrated care” and is one of the four models currently operating in the US. The 

integrated care model is represented in the US by the federally funded Hemophilia 

Treatment Centers (HTCs). Care includes supervision of persons with hemophilia via a 

coordinated and centralized multidisciplinary team, which can be composed of a 

hematologist, specialized nurse, physical therapist and a social worker. Another aspect of 

the integrated care model is home-based treatment, which allows HTCs to help persons 

with hemophilia self-infuse factor concentrate to treat their bleeds at home. HTCs 

coordinate care, secure and administer funding, provide technical assistance, organize 

professional education and training, and engage in data collection and analysis.  

 

The specialist based care in a non-specialized setting model 

The specialist based care model centers on a hematologist, who may or may not 

have specialized training in hemophilia, providing care in a non-specialized center, such 

as a hospital or medical office.  
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The non-specialist based care in a non-specialized setting model 

Care delivered by a non-specialist in a non-specialist setting can include a family 

physician delivering care in their practice, or an emergency room physician delivering 

care in a hospital.  

 

The “no care” model 

In the last known care model, the “no care” model, there is a complete absence of 

care for persons with hemophilia who not have access to care due to profound resource 

constraints. Figure 1 shows the four observed care models in the US. 

Of the four care models that currently exist in the US, there has been strong advocacy for 

the integrated care model since its development in the late 1940s [23–26] and increased 

uptake in the 1960s and 1970s. Although the integrated care model is widely accepted 

today, there are few studies that assess the impact of integrated care in relation to the 

other existing care models.  

 

1.2.1 Guideline development process and initial stages 

The development of an evidence-based, rigorous, and transparent clinical practice 

guideline involves several steps. The complete guideline development process spans from 

planning and formulation to reporting and peer review, and eventual updating. Figure 2 

shows a simplified depiction of the guideline development process.  

This section briefly reviews the initial stages of our guideline development 

process, which provides a background and context for this thesis work. For a more 
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detailed description of the guideline development process, refer to the complete guideline 

and methods papers [27, 28]. In 2013, the initial steps of priority setting; and target 

audience and topic selection, were conducted. Priority setting involved the identification, 

balancing, and ranking of priorities by key stakeholders. The NHF organized a committee 

of stakeholders consisting of current and past chairs of NHF’s Medical and Scientific 

Advisory Council (MASAC), members of the World Health Federation (WHF), and 

members and consultants of NHF. From a list of priority topics derived from the 

committee, the topic of care models in the management of hemophilia was chosen to be 

addressed in the first clinical practice guideline. For this guideline, the foremost target 

audience was determined to be persons living with or affected by hemophilia. 

Additionally, the guideline was intended to be a resource for hospitals and health care 

systems, federal and state programs and policy makers, private and public insurers, and 

other healthcare professionals developing and choosing strategies to care for persons with 

hemophilia and other bleeding disorders.  

The next step of the guideline development process was question generation. This 

involved defining key questions the intended recommendations should address that would 

be relevant for decision-making. At this stage, key stakeholders of MASAC members, US 

HTC staff, NHF Chapter Presidents, and members of the NHF Nursing, Physical 

Therapy, and Social Work Groups developed a list of specific questions and outcomes to 

be addressed. The list of questions and outcomes were reviewed by a guideline panel. The 

panel consisted of US and non-US healthcare providers with expertise in hemophilia care 

(physicians, nurses, physical therapists, a genetic counsellor); individuals with experience 
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in health policy, healthcare financing, and research related to hemophilia; and persons 

with hemophilia or other rare diseases, and parents of persons with hemophilia. In June 

2014, the panel generated the final questions and selected the outcomes rated critical to be 

addressed in the guideline. It was determined that the first guideline question was to 

address the impact of different models of care, including the integrated care model 

typified by US HTCs, on patient-important outcomes. The second guideline question 

focused on determining the components of the integrated care model necessary to produce 

improved patient-important outcomes. The two research questions in the population, 

intervention, comparator, and outcomes (PICO) format are shown in Table 2 and 3.    

 

1.2.2 The guideline development team  

To facilitate the development of the NHF-McMaster Guideline on Care Models 

for Hemophilia Management, a core methods group from the Department of Clinical 

Epidemiology & Biostatistics, McMaster University, was formed. The group consisted of 

a guideline methodologist from the Grading of Recommendations, Assessment, 

Development and Evaluation (GRADE) approach (Dr. Nancy Santesso, NS), a 

hematologist and laboratory physician with content expertise (Dr. Menaka Pai, MP), an 

experienced qualitative researcher (Shannon J Lane, SJL), and myself (Cindy HT Yeung, 

CHTY), a Masters student in the Health Research Methodology program. Our team was 

led by clinicians and methodology experts, Dr. Alfonso Iorio (AI) and Dr. Holger J 

Schünemann (HJS). The core methods group met once a week for strategic planning, 

decision making, and updating one another on our progress. I played a key role in 
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planning, organizing, and leading these meetings. Overall guidance throughout the 

guideline development process was provided by AI and HJS.  

 

1.3 Thesis outline 

1.3.1 Thesis overview and rationale 

The contents of this thesis will focus on the subsequent stages of our guideline 

development, following the initial phases as discussed in section 1.2.1 of this chapter 

(Figure 2). The subsequent stages include summarizing evidence and considering 

additional information; and judging quality (also known as strength or certainty) of the 

body of evidence. It also includes, steps for determining the effects of the interventions; 

importance of outcomes and interventions, values, preferences, and utilities; and baseline 

risk, burden of disease, resource use, effects on equity, and other information. We used 

the GRADE approach as a rigorous and transparent evidence-based approach to develop 

this guideline.  

 

Systematic review of care models for hemophilia management 

In the standard guideline development process, a literature search is performed 

and evidence is synthesized, focusing on the effects of the intervention (or diagnostic 

test); patient values and preferences; and factors on the resource use, equity, acceptability, 

and feasibility of treatment (or diagnostic test) implementation. In April 2015, we 

completed this literature search for hemophilia and care models. Continuing with the 

guideline development process, we would then move to summarizing this evidence and 
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judging its quality in an evidence table. At the next stage of the guideline development 

process, an evidence profile and evidence to decision table were created and presented to 

the guideline panel [29–31]. The evidence profile is a type of evidence table that presents 

the best available body of evidence related to the health care question for all patient-

important outcomes for the panel to derive their recommendations. The evidence to 

decision table is used along with the evidence profile to facilitate decision making, record 

judgements, and document the process of going from evidence to the decision. The table 

includes evidence from the evidence profile of benefits and harms, and factors on 

resource use, equity, acceptability, and feasibility. 

Chapter 2 of this thesis focuses on the systematic review and assessment of the 

review’s evidence in an evidence profile. The chapter also includes a commentary of the 

many methodological challenges and the solutions we applied. The challenges reflect the 

difficulties of conducting a systematic review and assessing evidence in the field of rare 

diseases and healthcare services.   

 

Developing an overview of reviews regarding integrated multidisciplinary care for the 

management of chronic conditions in adults 

The guideline development process normally proceeds with the aforementioned 

methodology, however the evidence gathering stage is particularly difficult for rare 

diseases for reasons discussed in section 1.1 of this chapter. Indeed, after conducting the 

systematic review of hemophilia management and care models, we found few studies and 

they were of low to very low quality evidence. Rather than stopping at the paucity of 
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evidence retrieved from the hemophilia and care models literature search, the core 

methods group decided to use additional methods to gather evidence. Three strategies 

were chosen to address the lack of evidence from hemophilia and care models: a literature 

search in chronic conditions and care models; gathering expert-based evidence with 

systematic observations; and conducting qualitative interviews with key stakeholders. 

These additional methods gathered evidence that was then summarized and judged for 

quality, strength and uncertainty, and considered with the hemophilia and care models 

evidence. Figure 3 summarizes the steps that were completed for our guideline and where 

these additional methods were used. 

Chapter 3 focuses on the first strategy, the literature search in chronic diseases and 

care models. The process of finding indirect evidence from other chronic conditions led to 

the objective of conducting an overview of reviews. The overview of reviews examined 

the effects of integrated multidisciplinary care for the management of chronic conditions 

in adults. From the process of the overview we gathered evidence for the NHF-McMaster 

Guideline on Care Models for Hemophilia Management. The evidence from the overview 

was then assessed using GRADE methodology. As with chapter 2, this chapter also 

includes a commentary of the many methodological challenges and the solutions we 

applied. The challenges reflect the difficulties of conducting an overview of reviews and 

assessing evidence in chronic conditions and healthcare services.   

The final stages of evidence gathering for the guideline included other methods of 

additional evidence retrieval: expert-based evidence by systematic observations and 

qualitative interviews with key stakeholders (Figure 3). These studies were led by 
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methods group members, MP and SJL, respectively. For a detailed description of the 

methodology and results of these studies, please refer to the methodology paper [28] and 

qualitative study paper [32].  

 

1.3.2 Thesis objective 

The objective of this thesis is to identify methodological challenges and 

facilitators, and the decision-making process to derive solutions to these challenges in the 

development of a guideline in a rare disease. By discussing the process of developing the 

NHF-McMaster Guideline on Care Models for Hemophilia Management transparently, 

this thesis aims to provide a framework for future guidelines in rare diseases.  
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Chapter 2. Developing a systematic review of care models for hemophilia 

management 

2.1 Introduction 

The development of a systematic review on care models in the management of 

hemophilia presented many challenges. Some of these challenges were expected and 

inherent in the study of rare diseases and the assessment of health care programs, while 

others were not anticipated. The outline of this chapter follows the format of the typical 

steps to conduct a systematic review, from the stage of searching for studies to presenting 

the results. Methodological challenges within each step of the review development will be 

discussed, and the accompanying solutions that were applied to overcome these 

challenges.  

 

2.2 Objectives 

The objectives of discussing the development of this systematic review are: 

1. To transparently present the decision-making steps in the review process; 

2. To identify issues that may arise in conducting a systematic review due to a 

paucity of high quality evidence using an example from hemophilia; and 

3. To identify solutions to methodological challenges, offering guidance for future 

reviews in rare diseases and health care services.  

 

2.3 Methodology, challenges, and solutions 

2.3.1 Searching for studies 
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In order to begin a systematic review, the sources to search for relevant studies 

must first be identified. As the McMaster Core Methods Group, we decided that the 

MEDLINE, EMBASE, and CINAHL bibliographic databases were to be searched. The 

Cochrane Central Register of Controlled Trials (CENTRAL) was not included as we 

anticipated that no randomized studies in hemophilia and care models would be found. 

Grey literature to be searched included previous guidelines in hemophilia such as, the 

Canadian Comprehensive Care Standards for Hemophilia and Other Inherited Bleeding 

Disorders by the Canadian Hemophilia Standards Group [33]. For example, references 

from this guideline were thought to be useful since there were sections outlining guidance 

on the delivery of comprehensive care, albeit, based mostly on expert opinion and 

experiences. Snowballing from expert-identified reviews [34–37] and studies [38–40] on 

hemophilia care models were also seen as a valuable source of search terms and further 

references.  

 

2.3.1.1 Designing the search strategy 

In the first step to design the search strategy we defined search limits. In the case 

of a rare disease, it was anticipated that not many studies on the topic of care models in 

hemophilia would be retrieved. Therefore, to find more studies the search strategy was 

not limited by year, language, or study design. Next, the structure of the search strategy 

was designed.  The following general structure was used: terms to search for the health 

condition of interest; terms to search for the intervention(s) evaluated; and terms to search 

for the types of study design to be included [41]. Using this structure, it was determined 
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that terms for the health condition or population of interest would be related to 

hemophilia; and the interventions evaluated were the four care models of interest. 

Restrictions on study design were not used.  

The selection of key words from studies or reviews that involved hemophilia 

patients was performed to retrieve search terms for hemophilia. However, a 

methodological challenge arose when identifying search terms for care models in 

hemophilia. Since the integrated care model is widely accepted today, and there was 

strong advocacy and uptake for it in the 1970s, the remaining three care models have been 

rarely studied. With few studies in hemophilia based on the other care models to extract 

intervention terms from, another approach was taken. We decided to use papers from 

other chronic conditions with established and frequently studied models of care. For 

example, a Cochrane systematic review on integrated disease management interventions 

for patients with chronic obstructive pulmonary disease (COPD) was used to define 

synonyms and related search terms for integrated care and the other care models [42]. 

Studies of these reviews typically defined the other care models as “usual care” or “no 

intervention”, as their control groups. We found common key words that described the 

control groups, for instance, care in a “community hospital”, “ambulatory care”, and care 

from a “general practitioner only”. Another valuable source of terms to describe the other 

care models was through experts in the hemophilia field, including members from the 

panel and the Core Methods Group (AI, MP).  

Methodological challenge: The concept of non-integrated care, which included the care 

models: specialist in a non-specialized setting, non-specialist in a non-specialized setting, 
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and no care, were rarely studied in hemophilia. Therefore, it was difficult to build a 

search strategy to retrieve these studies.  

Solution: We used key words to describe the non-integrated care models from other 

sources. Other sources included reviews and studies from other chronic conditions with 

established and frequently studied care models. Additionally, we received input from 

experts in the hemophilia field to provide further descriptive terms for non-integrated 

care.  

After developing the search strategy with the population and care model terms, we 

tested the ability of the strategy to detect targeted studies. Although we were successful in 

retrieving these studies, the Core Methods Group raised a question of whether to include 

key integrated care terms used in hemophilia, “comprehensive care center” and 

“hemophilia treatment center”. The methodological challenge that arose was whether to 

increase sensitivity at the expense of precision. The consequence of increasing sensitivity 

(or comprehensiveness) of a search would be the reduction in precision, thereby 

retrieving more non-relevant articles [41].  Figure 4 depicts this increase in sensitivity and 

potential reduction in precision. The solid lines and dotted line between hemophilia and 

specific care model terms show the relevant records that would be retrieved by including 

hemophilia “and”, delivery of care “or” specific care model terms. As a result, we would 

retrieve relevant studies that are related to hemophilia and care delivery or our specific 

care models. The solid line between hemophilia and specific care model terms show the 

additional records that would be retrieved by including the care center terms, 

“comprehensive care center” and “hemophilia treatment center”. Since a large majority of 
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studies in hemophilia, regardless of whether they are studying care models, were set in a 

hemophilia care center (or comprehensive care center), many articles use these key words 

in their papers. Consequently, it was possible to retrieve an abundance of studies that 

were not focusing on care models, but had only conducted their study at a HTC. For 

example, after adding these new terms to the search, we retrieved a study describing the 

health-related quality of life of persons with hemophilia and the associations between 

self-reported joint pain, motion limitation, and clinically evaluated joint range of motion. 

While this study was conducted in persons attending a HTC and compare the results with 

healthy individuals in the US, the focus was not on the effects of integrated care. 

Nonetheless, we included this study since it provided single arm quality of life estimates 

in hemophilia patients attending an integrated care model. Although the reason to include 

this particular study was clear, for other studies there was more ambiguity and an 

increased chance of including non-relevant articles. Additionally, the search could 

potentially become biased towards integrated care as a consequence of increasing its 

number of terms, while the three remaining models would be underrepresented. 

Despite these limitations, we decided to use these terms in our search. By 

maximizing potentially relevant studies on hemophilia and care models, we were able to 

retrieve studies that may have not been detected [43–45]. This was because 

“comprehensive care center” and “hemophilia treatment center” were two of the most 

commonly used words to describe integrated care in hemophilia. We do however, 

acknowledge that although we applied this solution, there were limitations to this 

approach as discussed. 
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Methodological challenge: Since the concept of integrated care is established and 

frequently used, should common integrated care terms that may introduce bias be 

included? 

Solution: The care terms, “comprehensive care center” and “hemophilia treatment center” 

were used. The increase in sensitivity at the expense of precision (potentially increasing 

the number of non-relevant studies and ambiguity in inclusion criteria, and risking an 

overrepresentation of integrated care), was judged to be acceptable since it retrieved key 

articles relevant to the systematic review.  

The final search strategy included terms describing hemophilia (factor VIII; factor 

IX; hemophilia A; hemophilia; hemophilia carrier; etc.) and, delivery of care (patient care 

planning; patient care management; health services administration; etc.) or specific care 

models (integrated care; patient care team; comprehensive health care; comprehensive 

care center; treatment center; home care services; community hospitals; ambulatory care; 

community health center; etc.). The complete search strategy in each database is 

presented in Appendix A.  

 

2.3.2 Selection of studies and collecting data 

2.3.2.1 Results from the search and records for screening 

Our search strategy retrieved 6,788 records after duplicates were removed. These 

records were available for title and abstract screening. Prior to screening, we wanted to 

ensure that as much evidence regarding hemophilia and care models would be retrieved 

as possible. The paucity of studies in the literature was a methodological challenge when 
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searching for studies on a rare disease (hemophilia) and an intervention that is not 

commonly studied (care models). First, to collect as much evidence as possible, we 

included articles of all languages and contacted translators when non-English articles 

were available. Furthermore, since we included English-written articles on the effects of 

integrated care when the model uptake was increasing in the 1960s and 1970s, we did not 

want to exclude studies from other countries such as Russia, Spain, and France, as their 

data would be equally as useful. Second, since many of these articles were published in 

the 1970s and 1980s, they were difficult to retrieve online. To ensure they could be 

appropriately screened for inclusion, physical copies were retrieved from libraries. Third, 

the search retrieved abstracts from recent conferences that we contacted the authors for 

full-text if they were available. Lastly, a valuable source to ensure we did not miss any 

articles was by contacting the panel members, as they were experts who were up-to-date 

in the hemophilia care literature. This process retrieved three additional studies [46–48].  

Methodological challenge: It was anticipated that we would retrieve limited studies on 

care models in hemophilia.  

Solution: Our strategies included, not excluding articles based on language by translating 

their text; retrieving physical copies of older articles; contacting study authors for 

available full-text of abstracts; and asking panel members who were experts in the 

hemophilia field to identify any articles that may have been missed.  

Prior to and during the screening process, we found many articles reporting results 

on the same study. This was mostly due to older studies from the 1960s and 1970s that 

tended to write correspondences to one another regarding the start of a new therapy or 
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mode of delivering care. Authors also tended to frequently publish these results to update 

one another. Identifying multiple reports from the same study could be a methodological 

challenge for all systematic reviews. We used some of the strategies as outlined by the 

Cochrane Handbook for useful criteria to compare reports: author names; location and 

setting; specific details of the intervention (e.g., dose, frequency); numbers of participants 

and baseline data; and date and duration of the study [41]. For our review, the most useful 

identifying component was the location and setting, where almost all of the screened 

studies included the HTC (or any other integrated care center) name and location. For 

example, a study reporting three years’ experience in haemophilia home treatment was 

similar to a correspondence paper of the same author and year of publication [49, 50]. 

Since both reports were also from the same location and setting, the University of Pisa, 

Santa Chiara Hospital in Pisa, Italy, we were more confident that the correspondence 

paper was supplement to the three-year study.  

Methodological challenge: Authors tended to publish the results of their study in multiple 

reports, particularly studies published in the 1960s and 1970s. It would not be appropriate 

to present and analyze duplicate data from the same study, however there was difficulty 

in determining the original and supplementary reports.  

Solution: We used strategies as suggested by the Cochrane Handbook, with the study 

location and setting being the most valuable identifying factor.  
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2.3.2.2 Developing the screening criteria 

Two investigators (SM and BY) independently screened the title, abstract and full 

text of relevant articles for inclusion. A third investigator (TN or CHTY) resolved all 

disagreements.  

The initial screening inclusion criteria that was used is as follows: 

1. Does the study report on individuals with hemophilia or individuals who are 

carriers of hemophilia? Yes or no 

2. Is the main focus of this study to report on specific health care models? The care 

models include: 

a. Integrated care model (e.g., integrated treatment center, comprehensive 

care center, team approach, comprehensive care management, 

comprehensive case management) 

b. Care in a non-specialized center, delivered by a specialist (e.g., community 

hospital) 

c. Care in a non-specialized center delivered by a non-specialist (e.g., family 

physician, general practitioner) 

d. No care (e.g., no supportive care) 

Yes or no 

3. Does the study provide information on any of the following outcomes? 

a. Mortality 

b. Missed days of school or work 

c. Emergency visits 
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d. Length of in-patient stay 

e. Quality of life 

f. Joint damage or joint disease 

g. Educational attainment 

h. Patient adherence 

i. Patient knowledge 

j. Caregiver burden 

k. Costs 

l. Patient values and preferences or other factors (equitable access, 

acceptability, and feasibility) 

Yes or no 

All three inclusion criteria had to be met to for the study to qualify for inclusion. 

The above screening criteria was developed from the guideline questions in Table 1 and 

2. To summarize, the articles had to report on individuals with hemophilia or carriers of 

hemophilia, while the main focus had to be on a care model of interest, and had to 

provide information on at least one of our outcomes of interest (patient-important 

outcomes and those that were necessary for the evidence to decision table in making 

recommendations).  

 

2.3.2.3 Categorizing studies that focus on care models 

The methodological challenge that arose when using the initial screening criteria, 

was the difficulty in deciding whether the main focus of the study was to report on one of 
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our specific health care models. As a solution, we used a handful of screened articles to 

develop a clear care model classification system (Figure 5). First, our system identified 

whether the focus of the study was classified as either comparative or non-comparative. 

Second, the comparative studies must have compared outcomes in people who: 

1. Received one model of care versus people who received another model of care; or 

2. Had “usual care” and subsequently received a model of care (also described as a 

“pre- and post-intervention” or “before-after” study); or 

3. Received integrated care with one set of health care providers versus another set 

of health care providers (for guideline question 2, see Table 3); or 

4. Received one model of care attending at one frequency versus another frequency. 

Third, the non-comparative studies must have described a model of care without any 

comparisons, and report on people who received a model of care that may have an add-on 

care delivery option (e.g., home care, telehealth) and report an outcome of interest. Table 

4 presents examples of retrieved studies that could be organized into each category. There 

were no identified studies in hemophilia that could be described as the third category of 

comparative studies: receiving integrated care with one set of heath care providers versus 

another set of health care providers. This classification system helped to reduce ambiguity 

in whether to include or exclude studies. As a result, the final inclusion criteria specified 

that articles were included if they reported on individuals with hemophilia or carriers of 

hemophilia; the main focus was on a care model of interest (as classified by the 

hemophilia care model study categories); and provided information on at least one of our 

outcomes of interest. 
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Methodological challenge: The inclusion criteria that the main focus of the article was a 

specific health care model, was not well-defined and therefore created ambiguity in 

whether to include or exclude articles.  

Solution: We developed a classification system to categorize the different main focuses of 

the articles. If the article did not belong in any of the categories, it was excluded.  

 

2.3.2.4 Data extraction and using results from studies with different objectives 

The next step of the systematic review was data extraction. For this step, 

standardized electronic data extraction forms were developed and pilot tested. Two 

investigators (SM and BY) independently performed the data extraction, and a third 

investigator (TN or CHTY) adjudicated all discrepancies. 

Methodological challenges arose during the development of the extraction form. 

Systematic reviews that include only one study design, such as randomized controlled 

trials, could simply extract data from the treatment and control arms, and calculate a 

relative and absolute effect. However, it was difficult to decide which data is relevant to 

review due to the different ways of studying hemophilia and care models.  These studies 

tended to have variability in their focus and thus they had different methodological 

designs and methods of reporting. For example, one study compared participants with 

different frequency of visits to a HTC for the outcome, missed days of school or work 

[45]. Other studies focused on comparing participants before and after the implementation 

of integrated care and home care [51–53]. By continuing to use our classification system, 
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we were able to organize the study types and decide which extracted data would belong to 

each study arm.  

For studies that compared outcomes in people who received one care model 

versus people who received another care model, we used data from the two study arms. 

For example, a study of 2,950 patients with hemophilia from six states of the US reported 

outcomes in patients receiving care from HTCs compared to those primarily receiving 

care from non-HTCs (e.g., private physicians, hematologists, nonhospital-based clinics) 

[54]. Outcome data from those receiving care from HTCs and those from non-HTCs were 

both extracted. For studies that compared outcomes in those who had “usual care” and 

subsequently received a care model, data were used from the before and after intervention 

arms. As an example, a study of hemophilia patients from 11 federally funded 

Comprehensive Hemophilia Centers had reported outcomes in 4,742 patients in their fifth 

year following the initiation of the program, and 2,112 patients in the year preceding the 

program [52]. For studies that compared outcomes in patients receiving one model of care 

at different frequencies, data was used from frequent and infrequent model of care users. 

A study of 6,420 hemophilia patients from 130 HTCs in the US provided an example of 

this type of study [45]. Outcome data from patients who were frequent users (one or more 

HTC visits per year) and data from infrequent users (less than one visit per year, 

excluding the first visit) were both used.   

Two types of studies described a care model that provided comparisons between 

the presence and absence of an add-on care delivery option, rather than comparing care 

models. Add-on care delivery options could be described as not necessary components of 
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a care model, but acting in addition to an existing care model to improve the delivery of 

care. Common add-on care delivery options include home care (such as factor concentrate 

infusions at the home of hemophilia patients) and telehealth services offered by HTCs. 

For example, a study of 45 pediatric patients from a single medical center studied patients 

before and after the introduction of a 12-month home infusion program [55]. Outcome 

data was used from only the “after” intervention (home infusion program) arm to describe 

the integrated care model. These data were used since add-on care delivery options were 

seen as standard of care for most integrated care models. The second type of study under 

the non-comparative descriptive care model category, were studies that provided single-

arm study data only. For example, a study of 166 patients with congenital bleeding 

disorders (hemophilia, von Willebrand disease) at a single medical center were followed 

for one year [56]. The outcome data from all patients in the integrated care model during 

the one year of follow-up was used.  

Methodological challenge: It was difficult to extract and decide how the data were to be 

used from studies with different objectives to study care models in hemophilia.  

Solution: We used our previously developed classification system and extracted data from 

the included studies according to their category.  

Despite developing a strategy to extract the data from the studies, it was overall 

difficult to retrieve data on our subgroups and outcomes of interest. After adjudicating a 

few studies with discrepancies between screeners, it was noticed that outcomes of interest 

that were reported in the articles were usually missed. These studies tended to report 

outcomes that were not of their interest, descriptively in the results section or in the 
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discussion. For example, a study by Isarangkura et al. in 1987 [57] studied 10 pediatric 

patients with hemophilia in Thailand. Their main outcomes included number of organ 

sites of bleeding, total episodes of bleeding, and usage of blood products per year. 

However, if the article was not read thoroughly, a sentence in the results section regarding 

the death of one patient would have been missed. To ensure we did not exclude studies 

reporting our outcomes of interest, we trained our screeners to be more inclusive for title 

and abstract, and to look for the reporting of outcomes narratively in the text when 

looking at full-text.  

Methodological challenge: While some studies reported their main outcomes of interest 

clearly, our outcomes of interest were commonly presented narratively in the text and not 

in the result section. Since there is a paucity of studies on hemophilia care models, it was 

essential that we minimized the risk of missing relevant studies.  

Solution: We trained our screeners to be more inclusive at the title and abstract stage, and 

be more thorough at the full-text screen to look for narratively reported outcomes.  

After data extraction, we presented the results as risk ratios (RR) or mean 

differences (MD) with corresponding 95% confidence intervals (95% CI), or presented 

narratively. We pooled the results when the estimates were clinically homogenous and the 

outcome measure were appropriate to be combined (e.g., standard deviations were 

provided and sufficiently similar quality of life measures were used). For studies that 

described a single model of care and had available data, either the risk of an event (or 

proportion) was calculated, or the mean (or median) and standard deviation of the 

outcome point estimate were calculated.  
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2.3.3 Assessing quality of evidence in included studies 

For the comparative studies, data were synthesized by pooling estimates where 

appropriate. For the non-comparative studies, we did not pool the means (or medians) or 

proportions. The next step of the systematic review process was to assess the quality of 

evidence.  

We used the GRADE approach, two investigators (MP and AI) evaluated the 

quality of the evidence for each outcome, and a third investigator resolved any 

discrepancies (NS or CHTY) [58]. The quality of the evidence was assessed as high, 

moderate, low, or very low. The effect estimates or narrative summaries, and quality of 

evidence were summarized in a GRADE evidence profile [59]. 

Since all of the included studies were observational in methodology, evidence 

started at low quality and could be downgraded based on the GRADE domains: risk of 

bias, inconsistency and imprecision of the effect, indirectness, and publication bias [60–

64]. The studies could also be upgraded based on other criteria as discussed in the 

sections below. 

 

Risk of bias 

According to GRADE, systematic reviews of tools to assess the methodological 

quality of non-randomized studies (observational studies) have identified more than 200 

checklists and instruments [65–68]. To assess the risk of bias in the studies included in 

the systematic review, it was necessary to use a tool that could appraise different 
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observational study designs, including cross-sectional, before-after, and cohort studies. 

The tool should also account for potential important biases in the study of hemophilia and 

care models. These could include, bias of selection of participants into the study, 

departures from intended interventions, failure to adequately control confounding (e.g. 

failure to match for prognostic factors and/or lack of adjustment in statistical analysis), 

differential missing data, and incomplete follow-up [60, 69].  

We decided to use the ACROBAT-NRSI (A Cochrane Risk of Bias Assessment 

Tool: for Non-Randomized Studies of Interventions) [69], which has recently been 

updated as The Risk Of Bias In Non-randomized Studies – of Interventions (ROBINS-I) 

assessment tool [70]. The ACROBAT-NRSI tool appeared to meet the requirements 

necessary for assessing our included studies in hemophilia and care models. The tool 

provided detailed guidance for assessing risk of bias, including: bias due to confounding, 

bias in selection of participants into the study, bias in measurement of interventions, bias 

due to departures from intended interventions, bias due to missing data, bias in 

measurement of outcomes, and bias in selection of the reported result.  

Methodological challenge: With over 200 checklists and instruments to assess risk of bias 

in observational studies, an appropriate assessment tool had to be chosen for use.  

Solution: We chose to use the ACROBAT-NRSI with the tool being appropriate for 

assessing different observational study designs (including cross-sectional studies without 

controls) and addressing potential risk of bias factors important in the study of care 

models in hemophilia.  



M.Sc. Thesis – C.H.T. Yeung; McMaster University – Health Research Methodology 

   	 30	

Overall, the common biases that the studies had were due to confounding, bias in 

the selection of participants into the study, and bias due to missing data. Bias due to 

confounding was common in cross-sectional and before-after studies. For example, 

Lazerson [53] conducted a before-after study with 20 hemophilia patients who were 

compared prior to and after the development of a comprehensive care center. The 

investigators measured missed days from school or work by the number of days lost from 

school or work, however, no adjustments in the analyses were performed. Potentially 

important factors that the authors could have adjusted for were that some patients had 

hepatitis and some were not on prophylaxis treatment. Another before-after study by 

Smith et al. [51] provided an example of bias in the selection of participants in the study. 

The study included 23 participants before and 43 participants after the development of a 

Comprehensive Hemophilia Center. There was moderate risk of bias from potential 

confounding due to the selection of participants into the study.  Bias could have been 

introduced if selection into the study was related to the intervention (integrated care) and 

the outcome (number of visits to the emergency room and walk-in clinic). It is possible 

that the 40 patients who chose not to join the program could have had important 

prognostic factors (insurance status, less severe form of the disease, socioeconomic status, 

lack of access to the care center, etc.) that were systematically different from the study 

participants, and thus bias the study estimate for number of emergency room and walk-in 

clinic visits. The authors did not provide reasons for their non-participation. The study by 

Lazerson et al. [53] provided an example of bias due to missing data. The results of the 

study showed that 30% of data from patients before the initiation of integrated care was 
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missing. The result of this selective missing data were that the mean days of absence per 

school year prior to integrated care could have been underestimated, thereby biasing the 

effect towards the null. 

Table 6 shows a summary of the risk of bias assessment by the ACROBAT-NRSI 

tool for the eight comparative non-randomized studies.    

 

Inconsistency 

According to the GRADE approach, there were several criteria for evaluating the 

consistency across studies: similarity of point estimates, the extent of overlap of CIs, and 

statistical criteria [62]. For randomized studies, statistical criteria includes tests of 

heterogeneity, such as the I2, which quantifies the proportion of variation in point 

estimates due to among-study differences  [62]. A priori hypotheses on expected sources 

of heterogeneity should be explored in subgroup analyses. For our systematic review, we 

would expect heterogeneity in persons with hemophilia due to severity, comorbidities 

(such as HIV/AIDs and hepatitis C), and inhibitor status. We would also expect 

heterogeneity in the intervention, such as how the care model was delivered. There could 

also be heterogeneity within care models. For example, there could be different 

compositions of integrated care due to the number and type of health care providers in the 

multidisciplinary team, whether add-on care delivery options are present, whether there is 

organized professional education and training, and other components.  

Since we could only assess inconsistency in outcomes with pooled results, only 

three were assessed: missed days of school or work, emergency room visits, and joint 
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damage or disease (and other measures of functional status). As these were non-

randomized studies, we did not use the I2 statistic. Instead, we based our assessments 

from the similarity of point estimates and the extent of overlap of CIs. We rated the 

evidence from these outcomes as not serious for inconsistency. Additionally, even if there 

were indications of inconsistency, we would not be able to study the previously outlined 

potential sources of heterogeneity in the population and intervention due to the lack of 

subgroup information from these studies.    

 

Indirectness 

Evidence could be indirect in one of four ways: differences in population 

(applicability), differences in interventions (applicability), differences in outcome 

measures (surrogate outcomes), and indirect comparisons. We did not have any reasons to 

downgrade the evidence for differences in population since all of the studies included 

persons with hemophilia. However, there were differences in the study interventions, or 

applicability of the study interventions to our intervention of interest. The first difference 

was due to some studies being conducted in the 1960s or 1970s. As a result, three studies 

had integrated care models delivered in the 1960s and 1970s, and we considered this 

evidence to be indirect since the treatment modality for hemophilia patients have changed 

since this time [51–53]. The second difference was due to our definition of the 

intervention for some studies. For two studies, we used the definition of frequency to 

describe integrated and non-integrated care [45, 71]. We acknowledged that, using 

frequent users (attending a HTC with one or more visits per year) and infrequent users 
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(attending less than one visit per year, excluding the first visit), were indirect measures of 

integrated and non-integrated care. Another type of indirectness that was assessed was 

differences in outcome measures, or the use of surrogate outcomes. Since we found few 

studies assessing emergency room visits, we included a prospective cohort study 

measuring the number of people with at least one hospitalization over four years. 

Although the hospitalizations had to be due to haemorrhagic bleeding complications and 

patients were likely admitted to the emergency setting, the uncertainty that 

hospitalizations were equivalent to emergency room visits led us to consider some 

indirectness. No studies were assessed with the last type of indirectness. Indirect 

comparisons from the lack of head-to-head comparisons (i.e., integrated care versus non-

integrated care) were not relevant for the systematic review.   

 

Imprecision 

GRADE suggested that the examination of 95% CIs provides the optimal primary 

approach to decisions regarding imprecision. We considered the sample size, the number 

of events, and the width of the 95% CIs. Overall, we found imprecision on outcomes with 

studies that did not calculate or present information on standard deviations [52], and 

studies with few events [43].  

 

Publication bias and factors for upgrading 

Non-randomized studies (observational studies) began as low quality of evidence 

and could be rated down for the five reasons as previously discussed. However, there  
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were also three reasons to potentially rate up the quality [58]. GRADE suggested to 

consider upgrading the quality of evidence when methodologically rigorous observational 

studies show that a large magnitude of effect exists, a dose-response gradient is present, 

and all plausible confounders or other biases increase our confidence in the estimated 

effect [72]. In our assessment of the evidence, we did not find any reason for rating up the 

quality of evidence.  

 

2.4 Results 

We searched MEDLINE (1946 to April 22, 2015), EMBASE (1974 to April 22, 

2015), and Cumulative Index to Nursing & Allied Health Literature (CINAHL) (1981 to 

April 22, 2015) databases. The results of the literature search identified 6,789 non-

duplicate records. After title and abstract screening 197 articles were assessed for 

eligibility with full-text review, and subsequently, 172 articles were excluded. Seven 

additional articles eligible for inclusion were retrieved during the process. As a result, 27 

unique non-randomised studies (which were reported in 32 published articles) were 

included. A PRISMA diagram of the selection flow is provided in Figure 6. Eight studies 

were comparative and 19 studies were single arm non-comparative studies. 

The summary of the included comparative study characteristics are presented in 

Table 5 and the characteristics of the non-comparative studies are found in Appendix B. 

The comparative study characteristics table describes the patients, intervention, controls, 

and outcomes of each comparative study. We retrieved evidence mainly on the integrated 

care model. Therefore, all the comparisons were between integrated care and non-
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integrated care. The non-integrated care arm described any care model that was not 

categorized as integrated care. These could be the remaining three care models grouped 

together, or compared separately with integrated care. Table 5 shows which data were 

used as the intervention and control groups. We did not find any studies that compared 

the remaining three care models with one another.  

Following the assessment of the quality of evidence from the comparative studies, 

we had to decide on what evidence to present for the systematic review and guideline to 

base the recommendations on. We decided to present both the comparative and non-

comparative evidence to the panel in order to be transparent about the evidence for 

hemophilia care models. However, we focused on the comparative studies that were 

assessed as the best available evidence for decision-making. The results from the 

comparative studies were presented by outcome in an evidence profile (Table 7) and are 

described in the following sections. The non-comparative evidence was briefly described 

as well (Table 8).  

 

Mortality 

One comparative non-randomized study by Soucie et al. [54] with 2,950 

participants, reported results on adjusted mortality over a three-year period. The risk of 

death was reduced in PWH receiving care at an HTC compared to not receiving care at an 

HTC (RR 0.60; 95% CI: 0.50 to 0.80), with an absolute overall death rate of 40.4 

deaths/1,000 person-years, reflective of the burden of HIV mortality [54]. Six unique 

non-comparative studies (which were reported in seven published articles) reported 
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mortality as an event rate [55, 57, 73–77]. The number of deaths in the study population 

over 1 to 8 years, ranged from 6 to 100 deaths per 1,000 persons (Table 8). Overall, the 

quality of evidence for a reduction in mortality with integrated care was low based on 

data from the non-randomised comparative study (Table 7). 

 

Missed days of school or work 

Three studies measured days lost from work or school. Two before-after studies 

measured the mean number of days missed prior to and after implementation of an HTC 

(Table 7). Lazerson [53] with 20 patients before and after the implementation of 

integrated care, found a reduction in days [MD -50.20 (95% CI: -61.68 to -38.72) days 

per year]. Smith and Levine [52] with 2,112 participants before and 4,742 after the 

adoption of integrated care, found a reduction of 10.2 days per year. The third study [45] 

compared participants with >11 days lost from work who had frequent HTC use to 

infrequent or first time use. We re-analyzed the data from 6,420 participants and found a 

risk ratio of 1.01 (95% CI: 0.75 to 1.36) (Table 7). Seven unique non-comparative studies 

(which were reported in twelve published articles) reported a range of results with some 

reporting low rates in absenteeism but others reporting greater than 15 missed days per 

year [47, 48, 53, 75, 77–84] (Table 8). Overall, there was very low quality evidence for a 

reduction in missed days of work or school per year of approximately 10 days. This was 

primarily due to lack of adjustment for confounding factors in the comparative studies 

from Smith and Levine [52] and our re-analysis of Monahan et al. [45], and to the 

potential for little to no difference in days missed (Table 7). 
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Emergency room visits 

Two comparative non-randomised studies measured the number of emergency 

room visits or hospitalizations. Soucie et al. [86] with 2,546 participants, described the 

number of people with at least one hospitalization over four years. They reported that 

persons with hemophilia who had received care at an HTC any time during the study 

period were hospitalized less than those who did not receive care at an HTC (RR 0.60; 

95% CI: 0.50 to 0.70) (Table 7). In agreement with Soucie et al. [86], a small study by 

Smith, Keyes and Forman [51] of 43 participants before and 23 participants after the 

implementation of integrated care, reported a mean difference of 23.3 emergency room 

and walk-in clinic visits favouring integrated care (Table 7). Three non-comparative 

studies reported the mean number of emergency room visits [49, 50, 87] and ranged from 

0.9 to 500 per 1,000 persons per year (Table 8). Overall, the quality of evidence from the 

non-randomized comparative studies was low (Table 7). 

 

Length of in-patient stay 

One comparative non-randomized study by Smith and Levine [52] of 2,112 

participants before and 4,742 participation after the adoption of integrated care, reported 

number of days spent in hospital. The mean difference in length of stay after 

implementation of integration care was -7.6 days spent in the hospital per year (95% CI 

not reported) (Table 7). Thirteen non-comparative studies reported the mean number of 

days spent in the hospital per patient per year [55, 74–76, 78, 82, 83, 87–92]. The mean 
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number of visits ranged from 0.4 to 14.5 per person per year (Table 8). Overall, the 

quality of evidence was very low from the non-randomized comparative study which had 

a high risk of bias due to non-adjustment for potential confounding and potential bias 

from patients lost to follow-up and non-participation. These factors were considered with 

indirectness (study was from the 1980’s and current treatment modalities have changed) 

and the few hospitalizations that occurred (Table 7). 

 

Joint damage or disease (and other measures of functional status) 

Two comparative non-randomized studies reported on the progression of joint 

damage or decreased activity (another measure of functional status) per year. Soucie et al. 

[71] with 4,343 participants, found that for persons with hemophilia with severe disease, 

frequent HTC users (one or more visits per year) had less range-of-motion (ROM) 

limitation than infrequent users (less than one visit per year). In contrast, for persons with 

hemophilia with moderate and mild disease, frequent HTC use was associated with higher 

ROM limitation, even when the association was tested in a model adjusted for age and 

BMI. The authors appropriately suggest that for mild and moderate patients, frequent 

bleeds may drive both frequency of HTC visits and limitation in ROM, creating a 

spurious (confounded) association (Table 7). From Monahan et al. [45], we re-analyzed 

the data from 6,420 participants to compare participants with decreased activity (actions 

related to work, school, recreation, and self-care) who had frequent HTC use to infrequent 

or first time use and calculated RR 1.20 (95% CI: 0.98 to 1.46). Two unique non-

comparative studies (which were reported in three published articles) reported [57, 79, 
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80] a range from 234 to 333 joints damaged or diseased per 1,000 persons (Table 8). Four 

non-comparative studies (which were reported in six published articles) reported [55, 78, 

81, 84, 85, 93] that the proportion of patients with joint damage or disease ranged from 44 

to 429 per 1,000 persons (Table 8). Overall, there was very low quality evidence for a 

reduction in joint damage or disease from the two comparative studies due to lack of 

adjustment for confounding factors in combination with indirectness (using decreased 

activity per year to define joint damage or disease) (Table 7). 

 

Patient knowledge 

The comparative non-randomized study by Arnold et al. [43] of 104 participants 

found that HTC attendance within the past 12 months was significantly associated 

(p<0.05) with increased knowledge seeking (e.g., recognizing and treating a bleed, 

knowledge of the genetics of hemophilia, physical activity selections) in an unadjusted 

analysis (Table 7). The overall quality of evidence was very low due to potential bias 

from unadjusted confounding factors, indirectness from defining integrated care as 

attendance at an HTC in the last 12 months, and few participants (Table 7). 

 

Other outcomes: quality of life, educational attainment, patient adherence 

We did not find comparative studies reporting on quality of life, educational 

attainment, and patient adherence. However, two non-comparative studies reported that 

83 to 494 per 1,000 persons adhered to their treatment regimens [56, 81] (Table 8). 
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2.5 Conclusion 

We found low to very low quality evidence that integrated care reduces mortality, 

emergency room and walk-in clinic visits, hospitalizations (and length of stay), missed 

days of school and work, and increases knowledge seeking. The evidence for the effects 

of integrated care on functional status, measured by joint damage or joint disease was less 

clear, and the analysis is likely confounded by disease severity. This means that the true 

effects of integrated care may be substantially different from what we found (i.e., over-

estimated or under-estimated). We also did not find evidence to compare the effects of 

integrated care to other models for quality of life, educational attainment, and patient 

adherence. 

Through the systematic review process, we identified several methodological 

challenges. Some of these challenges were inherent in the study of rare diseases and 

health care programs, while others were due to the paucity of evidence in hemophilia care 

models. These challenges allowed us to develop solutions that can be used as an example 

for the evidence gathering, synthesis, and appraisal stage of the guideline development 

process for other rare diseases.  

Despite our comprehensive search in electronic databases supplemented with 

snowballing and broad expert consultation, and other methods to capture as many 

relevant studies as possible (by expanding the search strategy to include care center terms, 

not restricting to date and language, etc.) we found few comparative studies yielding a 

limited body of evidence. As a solution to the lack of high quality studies in hemophilia, 

we decided to seek higher quality evidence (i.e., randomized controlled trials) from 
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chronic conditions with established care models. The next chapter describes the process 

of the evidence gathering, synthesis, and appraisal in other chronic conditions. However, 

similar to our systematic review in care models for hemophilia management, our process 

in other chronic conditions was not without methodological challenges and solutions. 

These will also be discussed in the next chapter. 

 

  



M.Sc. Thesis – C.H.T. Yeung; McMaster University – Health Research Methodology 

   	 42	

Chapter 3. Developing an overview of reviews regarding integrated 

multidisciplinary care for the management of chronic conditions in adults 

3.1 Introduction 

Following the systematic review on care models in the management of 

hemophilia, we concluded that there was a paucity of high quality of evidence. Rather 

than restricting our evidence to low to very low quality from the hemophilia literature, we 

decided to also use higher quality indirect evidence from other chronic conditions with 

established care models. The plan a priori was to use evidence from other chronic 

conditions together with the evidence from the systematic review in hemophilia to guide 

the panel in formulating recommendations.  

Although the process of gathering evidence from other chronic diseases and care 

models was initiated by the development of the guideline, we decided to broaden the 

scope to report and assess the quality of evidence from all the relevant reviews. As a 

result, we conducted an overview of reviews on integrated multidisciplinary care for the 

management of chronic conditions in adults.  

Similar to the systematic review on hemophilia care models, the development of 

the overview of reviews also had methodological challenges. However the challenges 

differed from the hemophilia review because they were not due to the difficulty of 

studying hemophilia as a rare disease, its health care services, or the paucity of high 

quality of evidence. Instead, the methodological challenges in this chapter outline the 

difficulty of conducting an overview of reviews – a relatively novel approach to studying 

evidence at the review-level – and the unique process of using this evidence for studying 
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hemophilia. The decision-making process and the solutions we applied will also be 

discussed in this chapter. 

 

3.2 Objectives 

The objectives of discussing the development of this overview of reviews were:  

1. To transparently present the decision-making steps in the overview process; 

2. To identify issues that could arise in conducting an overview of reviews and using 

this evidence for rare diseases, including an example from hemophilia; and 

3. To identify solutions to methodological challenges, offering guidance for future 

overviews of reviews and the use of this evidence for other rare diseases. 

 

3.3 Methodology, challenges, and solutions 

3.3.1 Scope of the overview of reviews 

Overviews of reviews are intended primarily to summarize multiple intervention 

reviews. They have a similar structure to intervention reviews, but focus on reviews 

rather than primary studies. In the section of the Cochrane Handbook, titled “Special 

topics”, the chapter describing the methodology for overviews of reviews outlines several 

reasons for conducting an overview. The examples include, to summarize evidence from 

more than one systematic review of different interventions for the same condition or 

problem; to summarize evidence from more than one systematic review of the same 

intervention for the same condition or problem where different outcomes are addressed in 

different systematic reviews; and to summarize evidence about adverse effects of an 
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intervention from more than one systematic review of use of the intervention for one or 

more conditions [41]. The most relevant reason that applied to our overview process was 

to summarize evidence from more than one systematic review of the same intervention 

for different conditions, problems, or populations.  

 

3.3.1.1 Objectives of the overview of reviews 

The first methodological challenge was deciding the objectives of the overview. 

The initial objective was to focus on how we used evidence from other chronic conditions 

for the NHF-McMaster Guideline on Care Models for Hemophilia Management. After 

much deliberation, we decided to expand the scope of the overview after recognizing that 

our overview involve a two-part process. First, we would use a literature search to 

identify and retrieve all relevant reviews from chronic diseases with established care 

models. We would then assess the evidence from all of the included reviews. Second, we 

would assess the indirectness of the evidence from these reviews to hemophilia for the 

guideline. Since we had to gather all relevant reviews and assess their quality of evidence 

in the first part of the overview process, we decided it was appropriate to present these 

results regardless of whether they were direct to hemophilia. Methodologists and other 

users studying integrated care models in chronic conditions could be interested in this 

evidence. Together with an example of how others could use this evidence for rare 

diseases or other sufficiently direct populations, we formulated two objectives for the 

overview: 
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1. To present the results of our appraisal of the evidence on integrated care for 

chronic conditions 

2. To present the use of this evidence in the development of a guideline on a rare 

disease such as hemophilia 

Methodological challenge: The main focus of our overview process was to report on the 

methods and results of the evidence that contributed to the NHF-McMaster Guideline on 

Care Models for Hemophilia Management. However, since the overview process covers 

results and quality of evidence assessments beyond the scope of the guideline, there was 

potential to broaden the scope of the overview.  

Solution: We decided to broaden the scope of the overview of reviews to report on all the 

relevant reviews in chronic conditions and care models, in addition to the evidence we 

used for the guideline in hemophilia. 

 

3.3.1.2 Overall search strategy plan 

Before designing a search strategy to retrieve evidence on chronic conditions and 

care models, it was necessary to clarify the general approach we were to take. We first ran 

the systematic review on hemophilia and care models search strategy with chronic 

conditions (and synonyms such as chronic disease and illness) replacing the hemophilia 

terms. The specific chronic conditions were chosen by the guideline panel to have 

established care models. These included chronic obstructive pulmonary disease (COPD), 

cystic fibrosis, diabetes mellitus, HIV/AIDS, and heart failure. We also added search 

terms for randomized controlled trials, quasi-randomized trials, and clinical trials with the 
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objective to retrieve higher quality of evidence as compared to the observational studies 

from the hemophilia systematic review. After running the search, we found close to 

40,000 articles in a single database (MEDLINE). It became evident that it would not be 

possible to use this search strategy, as it would not be feasible to screen through the large 

number of articles. However, the search results were useful since they revealed that there 

were an abundance of potentially relevant high quality studies in chronic conditions and 

care models. By the process of snowballing the referenced studies of these studies, we 

found that many were included in systematic reviews. Through these systematic reviews 

we found a meta-review on integrated care programmes for adults with chronic conditions 

by Martínez-González et al. [91].  

The methodological challenge arose when deciding whether the use the search 

strategy and included reviews by the meta-review. The first consideration was that if we 

used the meta-review, we could use their included reviews and simply update the search 

strategy from March 2012 to present. However, we considered that if we used their 

included reviews that were decided by their screening criteria and we would always be 

restricted by their screening decisions. This point is outlined in more detail from 

reviewing the implications on the population, interventions, and outcomes of interest.  

 

Types of populations 

The meta-review by Martínez-González et al. [91] included adults with non-

communicable chronic conditions and excluded reviews on addiction and mental 

disorders. This implied that we could not examine the pediatric population, conditions 
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that were communicable (e.g., HIV/AIDS and hepatitis diseases), and addiction and 

mental disorders (e.g., depression). Although the included population would be restricted, 

we also considered that the pediatric population typically receive different care strategies 

from adults (e.g., disorders starting at birth such as cerebral palsy versus adults with heart 

failure), and that those with addiction and mental disorders have a delivery of care 

sufficiently different from other chronic conditions (e.g., focus on the psychological and 

social aspects of the condition). There is however, an important limitation for the 

guideline in hemophilia by restricting our population according to the meta-review. We 

acknowledged that persons with hemophilia could be of any age, with a majority in the 

pediatric population, and that the psychological and social factors could play a large role 

in their lives due to stigma and its effect on a person’s daily life.  

It was also important to consider that the search strategy by the meta-review did 

not use specific chronic condition terms. We found from our initial search strategy that  

only including chronic condition terms could miss studies that did not use specific 

chronic conditions to describe their participants (e.g., terms for COPD and heart failure). 

We contemplated the importance of increasing the sensitivity of this search. If we were 

concerned with including as many results as possible, we would not to use the meta-

review and instead use our original search strategy with additional limits (e.g., restrict by 

date and choose only two or three chronic conditions to search). However, we noticed that 

individual systematic reviews typically included specific chronic condition terms. As long 

as the systematic reviews were described by chronic condition terms. If chronic condition 
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terms were used to describe the systematic reviews, it would be possible to find these 

primary studies from the reviews.  

 

Types of interventions 

The meta-review was interested in the effects of integrated care programmes 

which were defined as the integration of healthcare from the provision of 

multidisciplinary interventions at different stages of the care process in two or more 

different institutional areas [94]. Reviews that reported on transition of services and end-

of-life care were also included. Since the publication of this meta-review, other 

definitions and conceptualizations of integrated care had developed. The idea of 

integrated care is complex and increasingly being recognized. Strandberg-Larsen and 

Krasnik [94] identified the different types of methods used to measure integrated 

healthcare delivery and emphasized structural, cultural, and process aspects. They found a 

total of 24 methods available for measuring integrated care, but noted that there still is no 

consensus on how to measure the concept. Valentijn et al. [95] described integrated care 

in terms of primary care playing a central role within health systems. They defined 

integrated care with three dimensions, the macro (system) level, the meso (organisational) 

level, and the micro (clinical) level. The macro-level focuses on the combination of 

structure, processes, and techniques to fit the needs of populations across the continuum 

of care. It focuses on horizontal (peer-based and cross-sectorial collaboration, such as 

connecting primary care providers together) and vertical integration (integration of care 

across sectors or specializations, such as primary care connected to secondary and tertiary 



M.Sc. Thesis – C.H.T. Yeung; McMaster University – Health Research Methodology 

   	 49	

care) on a system level to improve the overall health of the population. The meso-level is 

based on inter-organizational and professional integration. Inter-organizational integration 

relies on the common governance mechanisms to deliver comprehensive services to a 

defined population. For example, a partnership of an acute care hospital, a children’s 

rehabilitation hospital, and a home/community health organization focused on children 

with complex conditions [96]. Professional integration relies on the partnerships between 

professionals both within and between organizations, similar to the horizontal and vertical 

integration discussed previously, but on a smaller scale. An example of professional 

integration is a primary health care provider referral to a tertiary care provider. The 

micro-level is developed from the shared responsibility between the professional and 

patient to find a common ground on clinical management. The physician and patient 

interact to coordinate individual patient care, emphasizing personal needs and values. 

Integrated systems at all three levels are thought to use the integrative guiding principles 

of primary care, a person-focused and population-based care. 

Using the three dimensions of integrated care, we categorized the meta-review as 

focusing mainly on the inter-organizational and professional integration aspects of the 

meso-level. Therefore, it would not be possible to study integration at the macro- or 

micro-level as the reviews have been screened to include meso-level reviews. For the 

purpose of our overview, the restriction to meso-level studies would be compatible with 

our objectives since integrated care for hemophilia patients is usually multidisciplinary 

(i.e., from inter-organizational and professional integration). The other levels of 

integration could also influence the care of persons with hemophilia, but would be beyond 
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the scope of using this evidence for the guideline. Additionally, an overview of reviews 

based on the meso-level could still hold value beyond its use for the guideline in 

hemophilia as integrated care for chronic conditions typically involve integration at the 

meso-level.  

 

Types of outcome measures 

The outcomes of interest for the meta-review were patient-centred outcomes, 

process quality, and use of healthcare resources and costs. Patient-centered outcomes 

were defined as outcomes from medical care that patients care about, such as survival, 

function, symptoms, and health-related quality of life. The results of the meta-review 

were later grouped into six categories: clinical (e.g., morbidity, symptoms, disease 

control, and mortality), patient-reported (e.g., patient satisfaction, quality of life, health 

literacy, and patient preferences), functional (e.g., functional status, exercise capacity, and 

level of disability), process (e.g., adherence to treatment guidelines, treatment 

compliance, physician behaviour, and contact with services), use of healthcare resources 

(e.g., hospital admissions and re-admissions, visits to general practitioners or emergency 

departments), and costs (e.g., direct and indirect costs to patients, payers, or society). In 

regards to the guideline in hemophilia, the patient-important outcomes of interest could 

be categorized under the included outcomes of the meta-review.  

 

After considering the advantages and limitations of using the search strategy of the meta-

review and the included reviews, we assessed that the meta-review was performed with a 
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robust approach and reported on populations, interventions, and outcomes of our interest. 

We chose to update their literature search, assess the newly retrieved reviews, and the 

reviews previously retrieved from the meta-review.   

Methodological challenge: We determined that a search strategy consisting of chronic 

conditions, specific chronic diseases, care model, and specific study design terms would 

lead to an unmanageable number of articles to screen. We found a meta-review by 

Martínez-González et al. [91] that could be applied for the overview, however, there were 

many advantages and limitations to this option.  

Solution: After weighing the advantages and limitations of using the meta-review, we 

decided use the meta-review as it was performed with a robust approach and reported on 

populations, interventions, and outcomes of our interest.  

 

3.3.1.3 Definition and scope of integrated care 

The meta-review by Martínez-González et al. [91] used the term “integrated care” 

to describe their intervention of focus. We acknowledged that the concept of integrated 

care could be broad. The integration of health care could occur across systems, 

organizations, and on a clinical-level without explicitly specifying which health care 

providers were involved. For example, integrated care for persons with hemophilia could 

be present on the meso-level through inter-organizational integration. In hemophilia, 

organizations at the federal level work with manufacturers to reduce factor prices for 

selected organizations (these would be the HTCs that fall under the 340B program [97]). 

However, the concept of integrated care in the hemophilia field would be care delivered 
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by a comprehensive care center or HTC, with a main focus on the multidisciplinary 

nature of the health care team. To clarify our focus of integrated care, we defined the 

concept as “integrated multidisciplinary care”.  

Similar to the systematic review on care models in the management of 

hemophilia, it was difficult to study the non-integrated care models. Firstly, non-

integrated care could be defined differently across chronic conditions. For example, a 

randomized controlled trial retrieved by one of the reviews studied the effect of a two-

year interdisciplinary community-based COPD management programme (integrated 

multidisciplinary care) on 199 patients with COPD [98]. Usual care (non-integrated 

multidisciplinary care) involved care from their chest physician providing 

pharmacotherapy according to accepted guidelines and short smoking cessation advice. If 

nutritionally depleted, the respiratory physician advised the patient to eat more. This 

comparator group would be best classified as “specialized care from a non-specialized 

care setting”. However, since the usual care group could be defined differently across 

conditions and were always compared to the integrated multidisciplinary care group, we 

referred to this arm as non-integrated multidisciplinary care. Therefore, the overview 

aimed to study the effects of integrated multidisciplinary care on the management of 

chronic conditions in adults.   

 

3.3.2 Searching for reviews 
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3.3.2.1 Clarifying the unit of analysis 

One methodological challenge we encountered was defining our unit of analysis 

throughout the overview development process. By definition, an overview is based on 

reviews as the unit of interest. To clarify the process, we considered the unit of analysis 

from the literature search to quality of evidence assessment stage. The unit of analysis for 

the literature search and selection stage were reviews. This entailed using the meta-review 

search strategy, which would use search terms to identify systematic reviews. These 

reviews would then be screened by the inclusion criteria for relevant systematic reviews. 

Risk of bias assessments of the review would also take place on the review level. Until 

this stage, reviews would be the studied unit. However, since the body of evidence 

reporting on outcomes from each review would be comprised of primary studies, the 

focus would shift to primary studies as the unit of analysis when performing quality of 

evidence assessments.  

Methodological challenge: Although by definition an overview of reviews focuses on the 

review level, it was necessary to clarify the unit of analysis throughout the overview 

process, from the literature search to the evidence quality assessments. 

Solution: We clarified that the literature search, selection stage by inclusion criteria, and 

risk of bias assessments would focus on reviews as the unit of analysis. The stage of 

quality of assessments would be performed at the outcome level with primary studies as 

the unit of analysis.  
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3.3.2.2 Updating the meta-review 

After clarifying the unit of analysis to be reviews for the search process, the next 

stage was to update the meta-review. The meta-review searched in MEDLINE (1946 – 

March 2012), EMBASE (1980 – March 2012), CINAHL (1981 – March 2012), and the 

Cochrane Library of Systematic Reviews (issue 1, 2012). In order to update these results, 

we searched from 1 January 2012 to 7 January 2016 in all the aforementioned databases. 

Additional articles were identified through reference lists, key journals, and reviews.  

 

3.3.2.3 Structure of the search strategy 

The search strategy by the meta-review consisted of MeSH headings, keywords, 

and text words related to integrated care and chronic conditions. The searches were not 

restricted by age, language, or country. For the full search strategy, see the meta-review 

by Martínez-González et al. [91]. 

 

3.3.3 Selection of reviews and collecting data 

3.3.3.1 Developing the screening criteria 

Two investigators (DZ and AW) independently screened the title, abstract, and 

full text of relevant articles for inclusion. A third investigator (CHTY) adjudicated all 

discrepancies.  

At the stage of review selection, we were challenged with whether to use the 

inclusion criteria by the meta-review or develop additional criteria. After reviewing the 

27 included reviews by Martínez-González et al. [91], we concluded that the applied 
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criteria was too broad for the objectives of the overview. From the meta-review we used 

the inclusion criteria that reviews had to be systematic and report on adults with any non-

communicable chronic conditions excluding addiction and mental disorders. We 

developed the following four additional criteria.  

First, the review had to report on at least one specific chronic condition. Some of 

the reviews included by the meta-review did not focus on specific chronic condition 

populations. For example, a review by Higginson et al. [99] reported on end of life care, 

without specifying the specific chronic conditions of the included population. 

Furthermore, a review by Boult et al. [100] reported on chronic disease models of 

comprehensive care for chronically ill older persons, but did not report specific 

conditions. Since we intended to present the evidence by outcome of interest and chronic 

condition, these reviews would not be included as the chronic conditions were not clear.  

Second, the review had to include at least one randomized controlled trial 

reporting on a multidisciplinary team approach with two or more health care providers. 

To retrieve the highest quality of studies, we specified at least one study had to be a 

randomized controlled trial. The composition of the intervention health care providers 

was used as an additional inclusion criterion to ensure at least one study had a team of 

health care providers delivering care.  

Third, the review had to report on at least one of our outcomes of interest in a 

quantitative (meta-analysis) or narrative summary. Some of the reviews included by the 

meta-review did not synthesize the results of our outcomes of interest from the included 

studies. For example, the review by Ouwens et al. reported on interventions or 
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programmes that aimed at improving care for adult patients with cancer. Patient-

centeredness, an outcome not of interest to the overview, was presented as the proportion 

of studies with a significant difference between intervention and control group. The 

results were not synthesized quantitatively or narratively and in turn, the process of 

assessing the quality of evidence would be difficult (i.e., to assess the imprecision and 

inconsistency from a meta-analysis presented as a forest plot). 

Lastly, the review had to report on a formal assessment of risk of bias (or 

methodological quality) of the included studies. This was because it is important that the 

reviews were performed with rigour and high methodological quality. Question 3.4 of the 

ROBIS tool, a tool to assess risk of bias in systematic reviews [101], was used. We 

proposed that if the answer to the question was “yes” or “probably yes”, we could be 

more certain that the review was of low risk of bias and of high quality.  

In summary, our inclusion criteria consisted of the adopted inclusion criteria from the 

meta-review by Martínez-González et al. [91]:  

1. The review was a systematic review that reported on adult patients with any non-

communicable chronic condition. Non-communicable chronic conditions, also 

known as chronic diseases, were defined as those not being passed from person to 

person, of long duration and generally slow progression; and 

2. The review did not just report on addiction and mental disorders. 

Additional inclusion criteria that we developed were that reviews had to: 

3. Report on at least one specific chronic disease condition (e.g., diabetes or asthma 

would be acceptable, frailty or multimorbidity would not);  
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4. Include at least one randomized controlled trial reporting on a multidisciplinary 

team approach, defined as composed by two or more health care providers (e.g., 

nurse and physical therapist);  

5. Report in a quantitative (meta-analysis) or narrative summary on at least one of 

the following patient-important outcomes: mortality, missed days of school or 

work, emergency room visits, length of in-patient stay, quality of life, a measure 

of functional status appropriate for the disease (e.g., comparable to joint damage 

or disease for hemophilia), educational attainment, patient adherence, or patient 

knowledge; and 

6. Report a formal assessment of risk of bias (or methodological quality) of the 

included studies. 

Methodological challenge: The inclusion criteria applied by the meta-review was too 

broad for the purpose of the overview.  

Solution: We introduced four additional inclusion criteria to retrieve relevant and likely 

low risk of bias reviews. 

 

3.3.3.2 Data extraction 

Following the screening stage, we performed data extraction to retrieve relevant 

data from the included reviews. Two investigators (DZ and AW) independently 

performed data extraction, and a third investigator (CHTY) independently adjudicated all 

discrepancies.  



M.Sc. Thesis – C.H.T. Yeung; McMaster University – Health Research Methodology 

   	 58	

The diverse presentation of primary study characteristics and results in the 

reviews presented a methodological challenge during the data extraction process. For 

example, some reviews reported the composition of the integrated multidisciplinary care 

team while others did not.  As another example, some studies reported the event rate and 

number of participants, but not the risk estimates. The initial extraction form was 

modelled to collect information directly from the reviews with no intention to retrieve 

data from the primary studies. Data to be collected from the reviews included the study 

designs, study setting (e.g., country; and primary, secondary, tertiary, or community-

based care setting), participant characteristics (age, ethnicity, and sex), components of the 

intervention and comparison groups (e.g., health care providers, and specific interventions 

such as education, physical training and rehabilitation, home care), and details on the all 

the reported outcomes and analyses. However, it was realized that it was not necessary to 

abstract all the details from each review. Instead, the overview was only concerned about 

data from our outcomes of interest (those identified from the NHF-McMaster Guideline 

on Care Models for Hemophilia Management) and general information about the review.  

Therefore, to overcome this challenge a standardized extraction form was 

developed to systematically abstract the required data. The form consisted of two main 

parts. The first part required details from the review, including the authors, title, year of 

publication, and the population and intervention as reported by the review authors. The 

second part required information on the outcomes of interest from the review and the 

primary studies that reported on these outcomes. First, the outcomes of interest and the 

pooled estimates (relative risks (RR), odds ratios (OR), hazard ratios (HR), mean 
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differences (MD) and standardized mean differences (SMD)) and associated measures of 

dispersion, or narrative summaries were recorded. Then, for each outcome the primary 

studies that contributed to the evidence for the outcome was recorded. Details of the 

primary studies were noted, including participant characteristics (mean age and number of 

participants), study designs and length of follow-up, descriptions of the interventions 

(including which health care providers were involved in the delivery of care) and 

controls, and the risk of bias assessments of the studies. If the required information was 

not presented in the review, the extractor retrieved the data from the primary studies.  

Methodological challenge: Due to the diverse presentation of data from the included 

reviews, the data extraction process would be difficult to retrieve relevant information for 

the overview. 

Solution: We developed an extraction form that could collect relevant data that could be 

reported in different ways by the reviews. The form was divided into two main parts: the 

first to gather details on the review and the second for information on the outcomes of 

interest and the primary studies that reported on these outcomes. 

 

3.3.4 Assessment of risk of bias of the included reviews 

One of the factors judging whether a systematic review has low risk of bias is 

whether they formally assessed the risk of bias on their included studies. We had already 

assessed this factor at the screening stage of the overview, where we only included 

reviews that adequately applied a risk of bias tool. We were faced with a methodological 

challenge on whether to perform further risk of bias assessments on the reviews in other 
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domains. According to the ROBIS tool, there are four domains to consider and a 

concluding section to judge the overall risk of bias in the review. The four domains are as 

follows: to assess study eligibility criteria (domain 1), identification and selection of 

studies (domain 2), data collection and study appraisal (domain 3), and synthesis and 

findings (domain 4). The overall risk of bias includes a judgement of whether conclusions 

of the review were supported by the evidence which also considers the authors’ 

interpretation of findings. We decided that risk of bias judgements in all domains were 

necessary to assess whether the evidence we were presenting were from low risk of bias 

reviews. We would have more confidence in the results reported by a low risk of bias 

review with rigorous methodology. For example, if their eligibility criteria was 

unambiguous, the search included an appropriate range of databases/electronic sources 

for published and unpublished reports, and additional methods to database searching was 

used to identify relevant reports, we would have more certainty in their published results. 

At first, we planned to assess all four domains and the overall risk of bias. 

However, it was realized that the assessment of synthesis and findings of evidence 

(domain 4) was not necessary. All of the question prompts from domain 4 were already 

addressed by our overview. Question 4.1, “Did the synthesis include all studies that it 

should?” and question 4.3, “Was the synthesis appropriate given the nature and similarity 

in the research questions, study designs, and outcome across included studies?”, would 

already be addressed in the overview. This was performed by returning to the primary 

studies and double-checked or performed a re-analysis if there was uncertainty about the 

syntheses presented by the review. Question 4.4, “Was between-study variation 
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(heterogeneity) minimal or addressed in the synthesis?” was also addressed by GRADE in 

the assessment of inconsistency. Question 4.6, “Were biases in primary studies minimal 

or addressed in the synthesis” was judged by the GRADE assessment of risk of bias. 

Additionally, overall risk of bias in the review was also declared unnecessary for 

assessment. All interpretations of findings and reporting of results were performed using 

GRADE. Therefore, it was not necessary to assess the review’s interpretation of findings, 

the relevance of identified studies to their research question, and whether they avoided 

emphasizing results on the basis of statistical significance.  

Overall, only domains 1, 2, and 3 were assessed using the ROBIS tool. We did not 

assess synthesis and findings of evidence (domain 4), or overall risk of bias 

(interpretation of findings) since these domains were considered when the overall quality 

of the evidence was assessed using GRADE.  

It should also be noted that although we assessed domains 1, 2, and 3 using their 

ROBIS tool question prompts, not all questions were necessary to be answered. For 

example, question 3.2, “Were sufficient study characteristics available for both review 

authors and readers to be able to interpret the results?” and question 3.3, “Were all 

relevant study results collected for use in the synthesis?”, were not important to be 

answered for our overview since we collected this information from the original studies if 

they were not adequately provided by the review.  

For the risk of bias of the included reviews assessment, two investigators (CHTY, 

DZ) independently assessed the risk of bias of the reviews using the ROBIS tool [2], and 

a third investigator (NS) adjudicated all discrepancies.  
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Methodological challenge: In an overview of reviews, a quality assessment or risk of bias 

assessment of reviews is usually reported. However, we contemplated the necessity of 

completing such an assessment and whether to use all risk of bias factors to make the 

assessment.  

Solution: We decided to perform a risk of bias assessment on the reviews since they 

provided some degree of certainty of how much we trust the reported results of the 

reviews. However, we did not assess all risk of bias factors using the ROBIS tool. Only 

domains 1, 2, and 3 were assessed using the ROBIS tool. Domain 4 and the overall risk of 

bias were assessed with GRADE when considering the quality of evidence.  

 

3.3.5 Assessment of quality of evidence of each outcome 

The next step of the overview process was to assess the quality of evidence of 

each outcome. The GRADE approach was applied with two investigators (CHTY and 

DZ), and a third investigator resolved any discrepancies (NS). The quality of evidence 

was assessed as high, moderate, low, or very low. The effect estimates or narrative 

summaries, and quality of evidence were summarized in the GRADE summary of 

findings table by outcome and by chronic condition. The evidence for each outcome was 

assessed using the GRADE domains: risk of bias, inconsistency and imprecision of the 

effect, indirectness and publication bias. 

 

Risk of bias 
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Randomized controlled trials were the most common type of study that were 

reported in the included reviews. Few of the studies were non-randomized controlled 

trials or controlled before-after studies. We used the risk of bias assessments as performed 

and reported by the included reviews. Risk of bias assessments by the reviews was 

commonly performed using the Cochrane risk of bias tool and presented the judgements 

on sequence generation (selection bias), allocation sequence concealment (selection bias), 

blinding of participants and personnel (performance bias), blinding of outcome 

assessment (detection bias), incomplete outcome data (attrition bias), selective outcome 

reporting (reporting bias), and other potential sources of bias. If authors only reported the 

overall risk of bias, we retrieved the primary studies to determine which domain(s) had 

serious concerns. For our risk of bias assessment in this overview, we were mainly 

concerned with risk of bias due to random sequence generation, allocation concealment, 

blinding of outcome assessment, incomplete outcome data, and selective reporting. We 

did not focus on risk of bias due to blinding of participants and personnel since it is very 

difficult to blind the patients and health care providers to whether they were or were not 

receiving or delivering the integrated multidisciplinary care intervention. Some reviews 

also noted the unnecessary assessment of this domain and used the Health Technology 

Assessment-Disease Management (HTA-DM) tool [102]. The HTA-DM was specifically 

designed to only address concerns relevant to the administration of disease management 

programs. Another risk of bias tools used by the reviews was the Jadad score [103]. 

However, as recommended by the ROBIS tool, we only included reviews that used the 
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Jadad score and assessed allocation concealment. This was important since allocation 

concealment was not included in the Jadad score.  

We considered rating down the quality of evidence when there was substantial 

risk of bias in the studies contributing the greatest for each outcome and noted which 

domains were of concern in the summary of findings table.  

 

Inconsistency 

Inconsistency was judged using the forest plots as presented by the reviews with 

quantitative syntheses (meta-analyses). Judgements were made based on the similarity of 

point estimates, the extent of overlap of CIs, and statistical criteria [62]. We used the 

statistical test of I2 as reported by the reviews to judge the proportion of the variation in 

point estimates due to among-study differences. A priori explanations for substantial 

heterogeneity as defined by a large variation in effect, non-overlapping CIs, and large I2 

values. Subgroup analyses by the study authors were considered to explain potential 

heterogeneity. For instance, one review reported considerable heterogeneity (I2 = 93%) 

for an asthma quality of life score and performed a subgroup analysis of studies with 

greater integrated disease management (i.e., three disease management interventions, as 

compared to less than three interventions) [104]. The review found that with more disease 

management interventions, there was an even smaller effect. Therefore, we rated down 

the quality of evidence for inconsistency. Therefore, we rated down the quality of 

evidence for inconsistency. In another example, a review in heart failure found that risk of 

mortality was reduced in those receiving clinical service interventions (integrated 
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multidisciplinary care) compared to usual care [105]. They performed a subgroup analysis 

to only include studies with proper allocation concealment and the I2 decreased greatly. 

We decided to use the studies that performed proper allocation concealment and did not 

downgrade for inconsistency.  

 

Indirectness 

GRADE identifies four ways that evidence could be indirect, which are: 

differences in the population (applicability), differences in the interventions 

(applicability), differences in outcome measures (surrogate outcomes), and indirect 

comparisons [63]. However, a methodological challenge appeared for assessing 

indirectness for our overview. It can be difficult to make judgements for systematic 

reviews. Systematic reviews will typically clearly specify the population and 

interventions of interest in their eligibility criteria to ensure that only direct relevant 

studies will be eligible. For our overview, although we were strict on our populations of 

interest (adults with chronic conditions) and outcomes (only those of interest to 

hemophilia and most chronic conditions), we accepted reviews that included at least one 

study with a multidisciplinary care team (two or more health care providers). We used 

this criterion in order to capture as many relevant studies as possible for the overview and 

guideline. Therefore, we considered rating down the evidence for indirectness if some of 

the studies included in the review did not include an active multidisciplinary team (e.g., 

only nurse-led care). Studies with composite outcomes were also considered for 

downgrading due to indirectness.  For example, a review on heart failure reported a 
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composite of emergency department visits and hospital admissions, rather than 

emergency department visits only, a potentially indirect measure of our patient-important 

outcome for emergency department visits [106].  

Methodological challenge: Typically, indirectness assessments are limited in reviews. 

However, we found that there could be potential sources of indirectness related to our 

overview question.  

Solution: We assessed indirectness based on the intervention, whether the intervention 

involved an active multidisciplinary team, and the reported outcome. Using a consistent 

approach to assess indirectness based on these criteria revealed any sources of 

indirectness that could downgrade the quality of evidence.  

 

Imprecision 

Imprecision was considered by an examination of the 95% CIs and whether there 

were a sufficient number of events and sample size. Additionally, the CIs were used to 

judge whether clinical action would differ if the upper versus the lower boundary of the 

CI represented the truth [61]. For example, for one review on persons with COPD, 

functional status was measured by the mean change in the 6-Minute Walking Test 

(6MWT) with integrated disease management [42]. The studies reported a mean 

difference of 43.86 meters and a 95% CI of 21.84 to 65.89 meters. The minimal clinically 

important difference of the 6MWT was 35 meters. Since the 95% CI included clinically 

important and not important effects of integrated multidisciplinary management, we 

considered rating down the quality of evidence.  
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Publication bias 

Publication bias was considered in reviews with small studies. Studies with 

greater number of participants are less likely to remain unpublished or ignored because 

they give more precise estimates of treatment effect [64]. We also considered rating down 

the quality of evidence if the review reported an asymmetrical funnel plot or other 

measures of publication bias such as considering whether all relevant search databases 

were used, the number participants from the included studies, and whether there could be 

publication bias by study sponsors. 

 

3.3.6 Assessment of quality of evidence for the guideline 

As discussed, our second objective of this overview was to use some of the 

evidence to inform decisions of the guideline panel to issue recommendations for the 

NHF-McMaster Guideline on Care Models for Hemophilia Management. However, there 

was a methodological challenge in considering how the evidence from the overview were 

to be used for the guideline. We determined that the evidence assessment for risk of bias, 

inconsistency, imprecision, and publication bias, would not change between the overview 

and guideline. However, an additional step was required for the guideline to judge the 

indirectness of evidence to the hemophilia care setting. We overcame this challenge by 

using an indirectness appraisal form that included descriptions of the studies contributing 

to each outcome. This included a description of the chronic condition population, 

intervention, and outcomes from the relevant studies from each review. The panel 
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members, blinded to the results and evidence assessments in the remaining domains, 

completed the form before the guideline recommendations meeting to judge whether the 

evidence from each review were sufficiently direct to hemophilia [28]. For example, the 

reviews including study population of heart failure patients was judged as not sufficiently 

direct to hemophilia since the mean age of heart failure patients was much older than the 

general hemophilia population.  

 

3.4 Results 

The literature search identified 1,191 non-duplicate records. After title and 

abstract screening of the search result set, 269 articles were assessed for full-text review, 

including 30 identified through other sources. Of these 30 articles, 27 were from the 

meta-review by Martínez-González et al. [91]. Altogether, 262 articles were excluded, 

and seven [42, 104–109] included. A PRISMA diagram of the selection flow is provided 

in Figure 7.  

Of the seven included systematic reviews, two reported on COPD [42, 108]; two 

reported on asthma [107, 109]; one reported on both asthma and COPD [104]; and two 

reported on heart failure [105, 106]. Characteristics of the included reviews are described 

in Table 9. 

We presented the results for each outcome by chronic condition. Overall, the 

quality of evidence ranged from high to low. We reported the results in a summary of 

findings table (Table 10).  
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Mortality 

Kruis et al. [42] described five RCTs with 1,235 patients of any age with COPD. 

After a mean of 12 months, the OR for mortality with the pooled comparison of 

integrated disease management versus non-integrated care was 0.85; 95% CI: 0.49 to 

1.46. The quality of evidence was moderate due to some inconsistency of results across 

studies and CIs including the potential for either increased or reduced mortality (Table 

10). Peytremann-Bridevaux et al. [108] reported similar results from nine RCTs and one 

non-RCT with 1,102 adult patients with COPD (OR 0.84; 95% CI: 0.54-1.40). The 

quality of evidence was also moderate due to wide CIs (Table 10). Overall, the evidence 

from both reviews in COPD showed a probable reduction in mortality.  

Health Quality Ontario [106] conducted a review of eight RCTs including 2,787 

adults with heart failure. The meta-analysis showed a reduction in mortality with 

specialized multidisciplinary community-based care compared to usual care after a mean 

of 12 months follow-up (RR 0.71; 95% CI: 0.56 to 0.91). The authors reported similar 

results after subgroup analyses when the intervention was delivered through a direct team 

model (clinic). This evidence was rated as moderate due to some studies with unclear 

allocation concealment, and some interventions not involving an active multidisciplinary 

team (Table 10). Results were very similar to another review in heart failure by Takeda et 

al. [105], which included eight RCTs with 1,784 adults with heart failure. The review 

found that the risk of mortality was reduced in those receiving clinical service 

interventions as compared to usual care after a range of 6 to 12 months follow-up (OR 

0.60; 95% CI: 0.43 to 0.84). The moderate heterogeneity that was observed (I2 = 37%) 
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was partly explained by the risk of bias from lack of or unclear allocation concealment. 

The quality of evidence was high (Table 10). Overall, the quality of evidence was high in 

heart failure showing a reduction in mortality. 

 

Missed days of school or work 

Baishnab and Karner [107] provided two studies for this outcome. One RCT 

including 191 adults with asthma found for organized asthma clinics against standard of 

care a MD for the number of days lost from work over six months of -0.57 days; 95% CI: 

-1.57 to 0.48. The quality of this evidence was low due to imprecision with few events 

and the CIs including more, fewer, or no days lost. Peytremann-Bridevaux et al. [109] 

found two RCTs in 477 adults with asthma. The two studies reported comparable missed 

days between the intervention and usual care within 12 months of follow-up. The quality 

of the evidence was also low as some of the studies had unclear concealment, no blinding, 

and inadequate randomization, and the effect was imprecise (Table 10). Overall, the 

evidence in asthma showed that integrated care may reduce the number of missed days of 

school or work. 

 

Emergency room visits 

Two reviews reported number of emergency room visits in people with COPD. 

Kruis et al. [42] included four RCTs with 1,161 patients of any age with follow-up from 3 

to 12 months. Integrated disease management compared to usual care for the number of 

patients with at least one emergency department visits showed an OR of 0.64; 95% CI: 
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0.33 to 1.25. The quality of evidence was moderate due to inconsistency across studies (I2 

= 71%) and some studies with incomplete outcome reporting or selective reporting (Table 

10). Lemmens et al. [104] found four RCTs with 462 adult patients followed for 2 to 9 

months. The analysis showed that multiple interventions of integrated disease 

management compared to standard of care had a reduction in the number of emergency 

department visits per patient with a MD of -0.08 visits; 95% CI: -0.18 to 0.03. The quality 

of evidence was low due to downgrading for some studies with unclear concealment, no 

blinding, and inadequate randomization; and for indirectness, since the studies assessing 

this specific outcome did not include an active multidisciplinary team as intervention 

(Table 10). Overall, the evidence in COPD showed that integrated care probably has little 

to no effect on emergency room visits. 

Two reviews reported emergency room visits in people with asthma. Baishnab and 

Karner [107] pooled two RCTs with 344 adults attending an asthma clinic or not for 6 to 

9 months. They found that an OR of 1.03 (95% CI: 0.21 to 5.15) for the number of people 

with one or more event prompting emergency department visits compared to standard of 

care. The quality of evidence was low due to unclear allocation concealment and no 

blinding; some inconsistency across studies (I2 = 63%); and imprecision with the effect 

including more, fewer or similar number of visits (Table 10). Peytremann-Bridevaux et 

al. [109] included five RCTs, one non-RCT, and one controlled before-after study, with 

mean of 6 months follow-up. The data were summarized narratively in the review: one 

RCT found a reduction in emergency department or unscheduled visits; and four RCTs 

and one non-RCT did not find an effect. One controlled before-after study found no 
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important reduction between groups. The quality of evidence was moderate due to some 

studies with incomplete outcome reporting, and unclear or ineffective allocation 

concealment; and the number of visits in the intervention and control groups differed 

greatly between studies (Table 10). Overall, the evidence in asthma showed that there 

may be little to no difference in emergency room visits for those with integrated care. 

One review reported visits in people with heart failure. Health Quality Ontario 

[106] included one RCT with 151 adults followed for 12 months. The study found that 

specialized multidisciplinary community-based reduced the number of readmissions or 

visits per person compared to care by a primary care physician (HR 0.67; 95% CI: 0.47 to 

0.96). The quality of evidence was low from unclear allocation concealment; few events; 

and indirectness due to the intervention not involving an active multidisciplinary team 

and the outcome being a composite of emergency department visits and hospital 

admissions (Table 10). Overall, the evidence in heart failure showed that integrated care 

reduces emergency room visits.  

 

Length of in-patient stay 

Kruis et al. [42] found six RCTs of 741 patients of any age with COPD reporting 

the difference in mean hospitalization days per patient per group (integrated disease 

management versus control). Patients treated with integrated disease management were 

on average discharged from hospital nearly four days earlier compared to control patients 

(MD -3.78 days; 95% CI: -5.9 to -1.67). The quality of evidence was high (Table 10). 
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Overall, the evidence in COPD showed that integrated care reduced length of in-patient 

stay.  

Health Quality Ontario [106] reported on seven RCTs with adults with heart 

failure. Meta-analysis could not be conducted and results were reported narratively. 

Overall, persons receiving specialized multidisciplinary community-based care had 

shorter hospital stays, although one study showed longer hospital stays. The quality of 

evidence was low due to no or unclear allocation concealment, some studies not involving 

an active multidisciplinary team in the intervention, and wide variation in the mean 

number of days reported by studies (Table 10). Overall, the evidence in heart failure 

showed length of stay may be reduced. 

 

Quality of life 

All seven reviews reported quality of life. Two reviews included people with 

COPD and/or asthma and quality of life was measured with the St. George’s Respiratory 

Questionnaire (SGRQ, 0 to 100; with 100 indicating worse quality of life). Kruis et al. 

[42] included 13 RCTs (1,425 patients of all ages) followed for 3 to 12 months. The 

change in quality of life was greater with integrated care (MD -3.71 points; 95% CI: -5.83 

to -1.59), which did not reach, but nor did it exclude, the minimally important difference 

of 4 points [110]. The quality of evidence was high (Table 10). Lemmens et al. [104] 

found five RCTs of adults with COPD and one RCT of adults with asthma, with a total of 

770 patients followed for 3 to 12 months. There was little to no difference in quality of 

life (MD -2.52 points; 95% CI: -5 to -0.05), however, a minimally important difference of 
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4 points was not excluded. The quality of evidence was high (Table 10). Overall, the 

evidence from both reviews in COPD and/or asthma showed that quality of life was 

improved, although it may not be a clinically important improvement. 

Two reviews included people with asthma. Baishnab and Karner [107] included 

two RCTs followed for 4 to 9 months. The results could not be pooled because one study 

used the SGRQ, while the other used the Asthma Quality of Life Questionnaire (AQLQ, 0 

to 7; with 0 indicating worse quality of life) and EuroQol 4-Dimensions Questionnaire 

(EQ4D). Quality of life favoured those attending asthma clinics in one study; but the 

other study reported no change. The quality of evidence was moderate due to unclear 

allocation and no blinding, and few participants and wide CIs (Table 10). Lemmens et al. 

[104] included three RCTs and one CBA study with a total of 841 adults. Multiple disease 

management interventions improved quality of life as measured by the AQLQ (MD 0.35; 

95% CI: 0.21 to 0.50). The quality of evidence was assessed as moderate due to 

inconsistency across studies (I2 = 93%), and a subgroup analysis of studies with greater 

integrated disease management showing smaller effects (MD 0.15: 95% CI: -0.03 to 0.33) 

(Table 10). Peytremann-Bridevaux et al. [109] found eight RCTs (1,627 adults) with 

follow-up from 2 to 12 months and reported a SMD of 0.22; 95% CI: 0.08 to 0.37. On the 

AQLQ scale, the results represented a mean difference of 0.31 (0.11 to 0.53), which did 

not reach, but did not exclude, a minimal clinically important difference (0.5). The quality 

of evidence was moderate due to some studies with incomplete outcome data, unclear 

blinding, selective reporting and inadequate randomization  (Table 10). The evidence in 

asthma showed that quality of life is probably improved.  
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Two reviews included adults with heart failure. Health Quality Ontario et al. [106] 

included five RCTs using the Minnesota Living with Heart Failure Questionnaire 

(MLHFQ) but results were not pooled and were summarised narratively. The studies 

showed that specialized multidisciplinary community-based care may improve quality of 

life, and may be seen in the physical domain, but not the emotional domain. The quality 

of evidence was assessed as low due to inconsistency between total mean scores and 

domain scores; and wide CIs for domain scores (Table 10). Takeda et al. [105] included 

nine RCTs and reported results narratively. Five of the studies reported very little 

difference in health related quality of life scores between the clinical service intervention 

and control groups. The quality of evidence was low due to some studies with incomplete 

outcome data, unclear blinding, selective reporting, and inadequate randomization; and 

some imprecision from the small proportion of patients completing the questionnaires at 

all time points (Table 10). In summary, the evidence in heart failure showed that 

integrated care may improve or have little to no difference in quality of life. 

 

Functional status 

Kruis et al. [42] included 14 RCTs with 871 patients of any age with COPD 

followed for 3 to 12 months. There was an improvement in functional exercise capacity 

as measured by the mean change in the 6MWT with integrated disease management (MD 

43.86 meters; 95% CI: 21.83 to 65.89). The quality was moderate due to inconsistency 

across studies (I2 = 83%) (Table 10). Removing low quality studies from the analysis 

reduced the difference in distance walked to 15.15 meters (6.37 to 23.93), which does not 
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reach minimal clinically important difference of 35 meters. Peytremann-Bridevaux et al. 

[108] included five RCTs with 359 adults with COPD followed a mean of 12 months. The 

difference with multidisciplinary disease management was 32.2 meters (95% CI: 4.1 to 

60.3). The quality was moderate due to some studies with no or unclear allocation 

concealment and few people (Table 10). Overall, the evidence in COPD showed that 

functional status is probably improved. 

 

Other outcomes: educational attainment, patient adherence, patient knowledge  

We did not find reviews reporting educational attainment, patient adherence, and 

patient knowledge (Table 10). 

 

Use of evidence in the NHF-McMaster Guideline on Care Models for Hemophilia 

Management 

Some of the evidence included in the overview was used to inform decisions of 

the guideline panel issuing recommendations for the NHF-McMaster Guideline on Care 

Models for Hemophilia Management. The additional evidence appraisal step was a 

judgement on indirectness of evidence to the haemophilia care setting. An indirectness 

form was completed by the panel members before the panel meeting to judge whether the 

evidence from each review were sufficiently direct to hemophilia based on the 

population, intervention, and outcome. The evidence was in general sufficiently direct 

from reviews of people with asthma or COPD, but not heart failure (e.g., older population 

than persons with hemophilia, and different natural course of the disease); and some 
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evidence was not sufficiently direct due to the intervention (e.g., an integrated care team 

consisting only of a nurse and physician) or outcome (e.g., a measure of pain, which is 

important to hemophilia patients, was not included in the SGRQ quality of life 

questionnaire). Table 11 reported the GRADE evidence profiles used for the NHF-

McMaster Guideline on Care Models for Hemophilia Management. Overall, when used 

for hemophilia, the evidence was of moderate quality for all the outcomes, with the 

exception of missed days of school or work, for which it was of very low quality (Table 

11). 

 

3.5 Conclusion 

Overall, we analyzed seven systematic reviews in three chronic disease areas. We 

found high to low quality evidence for different patient important outcomes. We found 

that there was a reduction in mortality, and likely a reduction in emergency room visits 

and improvement in function with integrated care. There was little to no difference in 

quality of life, but shorter hospital stays, and there may be little to no difference in missed 

days of school or work. No reviews reported on educational attainment, patient 

adherence, nor patient knowledge. There was no high quality evidence for a negative 

direction of the effect (i.e., causing harm) for any of the outcomes or interventions related 

to the considered chronic conditions. 

The strengths of this overview of reviews include the identification and inclusion 

of systematic reviews that were at low risk of bias and the use of GRADE to assess the 

level of evidence for each outcome from each review. As a result, readers can focus on 
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the best available evidence on important outcomes of integrated care. However, there are 

potential limitations of this review. First, we sought systematic reviews on integrated 

multidisciplinary care for adult patients with non-communicable chronic conditions, 

excluding populations with addiction and mental disorders. We were unable to include 

reviews on other chronic conditions with well-established integrated multidisciplinary 

care models such as stroke, due to adoption of a strict inclusion and exclusion criteria. 

The most common reasons for the exclusion were that they did not formally assess risk of 

bias (or methodological quality) of their primary studies or they did not report on one of 

our identified patient-important outcomes. Other populations with well-established 

integrated multidisciplinary care could be of interest to other stakeholders but are beyond 

the scope of our overview. These included populations with depression, HIV/AIDS, liver 

diseases, and other chronic conditions. Since this overview was limited to report on the 

evidence from the included reviews, we were unable to examine population subgroups 

that may have been of interest. This includes chronic condition populations of differing 

severity.  

Second, we focused on integrated multidisciplinary care as the intervention of 

interest. We chose to focus on the meso-level dimension of integration proposed by 

Valentijn et al. [95], as previously discussed. The systematic reviews we included 

consisted of diverse interventions of integrated multidisciplinary care. It is likely that the 

composition of each intervention, such as the multidisciplinary health care team, presence 

of home care, initiation of a self-management and education program, are important to the 
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effects of integrated multidisciplinary care. However, our review does not address these 

individual components of the intervention.  

Third, the outcomes of interest for this overview of reviews were chosen based on 

the NHF-McMaster Guideline on Care Models for Hemophilia Management development 

process. These outcomes were selected through a rigorous process of asking experts and 

patients in the field of hemophilia, and the same outcome categories are likely to be 

important to patients with other chronic conditions. Of course, functional outcomes need 

to be disease-specific. For example, the review by Peytremann-Bridevaux et al. [109] 

reported several asthma-specific outcomes, such as the asthma severity score and the 

number of asthma exacerbations. The review by Kruis et al. [42] also examined the lung 

function of COPD patients using the forced expiratory volume in 1 second (FEV1) and 

forced vital capacity (FVC) scores. Indeed, these outcomes can be seen as patient-

important by their respective populations, and should be appraised by interested groups.  

As with the systematic review in care models for hemophilia management, we 

overcame various methodological challenges with the development of this overview of 

reviews. Many of these challenges were due to adopting review and GRADE 

methodology to the relatively novel concept an overview. Additional challenges were 

presented as a result of the unique process of using this evidence for hemophilia. Overall, 

we have provided an example of how indirect evidence could be used to inform the 

recommendations of a guideline in rare diseases.  
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Chapter 4. Methodological challenges and facilitators in the development of a 

guideline in rare diseases and a discussion of additional strategies 

4.1 Introduction 

The objective of this thesis was to identify the methodological challenges and 

facilitators, and decision-making process in determining solutions for the guideline 

development of care models for hemophilia management. Chapters 2 and 3 discuss the 

methodological challenges and solutions that were applied in the evidence gathering and 

assessment stages of guideline development. The aim of this thesis chapter is to 

summarize these challenges and solutions in the context of the facilitators and barriers to 

clinical care, research, and guideline development in rare diseases as introduced in 

chapter 1 (Table 1).  

 

4.2 Summary of the methodological challenges and facilitators 

In chapter 1, overall facilitators and barriers to clinical care, research, and 

guideline development in rare diseases were identified (Table 1). Many of these barriers 

were presented in the evidence gathering and assessment stages of the guideline in care 

models for hemophilia management. We applied solutions and presented our approach to 

demonstrate how barriers in the development of a guideline in rare diseases could be 

overcome. On a broader scale, the methodological challenges we faced could be 

categorized into the common barriers in clinical care, research, and guideline 

development for rare diseases.  

 



M.Sc. Thesis – C.H.T. Yeung; McMaster University – Health Research Methodology 

   	 81	

4.2.1 Barriers in clinical care, research, and guideline development 

Many of the challenges that were faced in the hemophilia systematic review were 

due to the paucity of evidence on care models. One of the main reasons for the lack of 

evidence was that policymakers, funders, and researchers in both the clinical care and 

research phase typically do not set a priority on studying care models in hemophilia 

(Table 1). Integrated care has been established and widely accepted since the 1970s and 

few question its efficacy. However, it is possible that one care model over another may be 

more beneficial, especially for certain subgroups, and there may be potential harm 

associated with other care models. There may also be additional resource, cost, and equity 

concerns that may be associated with the care models. Another reason why care models in 

hemophilia are seldom studied is that rare diseases tend to be lower priority in research 

and initiatives in the public health sector as compared to more common conditions. 

Orphan drugs, or products, are examples of consequences of neglected rare disease 

studies. Orphan products were termed by the notion that rare diseases in small patient 

populations are “orphaned” by the pharmaceutical industry due to the large cost of drug 

development and low return on investment [111]. Pharmaceutical companies view a 

better return on investment with products for more common conditions, as they are more 

likely to reach the marketplace and are at greater demand as compared to those for rare 

diseases [112]. As a result, few products are developed and available for persons with rare 

diseases. There is a lack of research investment in hemophilia as a rare disease and care 

models in hemophilia are viewed as a low priority for policymakers, funders and 

researchers. Therefore, the three methodological challenges in the systematic review on 
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care models in hemophilia management arose. First, designing a search strategy with 

comprehensive non-integrated care model key terms was difficult, since care models in 

hemophilia were not well-defined in the literature as they were not a priority to study. 

Second, the methodological challenge of retrieving as many studies on care models in 

hemophilia was due to the notion that there are limited studies focusing on this research 

question. Third, authors tended to publish the results of their studies in care models in 

hemophilia in multiple reports during the 1970s and 1980s, but are seldom conducted and 

published today as they are not viewed as a priority.  

 Another barrier that affected both the clinical care and research phase was the 

perceived lack of clinical equipoise when conducting studies in rare diseases (Table 1). 

Since integrated care is widely accepted, it would be seen as unethical to propose a high 

quality randomized controlled trial with the other care models. As a result, there are many 

studies in integrated care, but not many in non-integrated care. This led to further 

methodological challenges for the systematic review on care models in hemophilia 

management. First, there was difficulty in retrieving non-integrated care studies. Second, 

we had used terms to describe integrated care for the search strategy that could have 

introduced bias, but were necessary to capture the widely reported care model.

 Common in the study of rare diseases is the inherent heterogeneity in studies 

(Table 1). Heterogeneity could be due to the few studies in rare diseases, therefore the 

likelihood of the few studies reporting their outcomes differently increases. It would be 

more difficult to pool the results with different outcome measures. For more common 

conditions, even if there are various outcome measures, there could be enough studies 
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that assess each outcome measure and an overall estimate could be provided for each. 

Without standardized approaches to measure some patient important outcomes, we were 

presented with the methodological challenge to extract, summarize, and decisions on how 

to use the data from studies with different objectives to study care models in hemophilia. 

Additionally, since the outcomes of interest for the systematic review may have been 

embedded elsewhere in the text, for instance in the discussion, screeners must be trained 

thoroughly to look for these outcomes.  

 The paucity of published data on hemophilia and care models, which was also low 

quality evidence, affected the guideline development phase (Table 1). With the evidence 

limited to non-randomized controlled trials, we decided to use evidence from other 

chronic conditions. The lack of evidence for critically important outcomes in hemophilia, 

quality of life, educational attainment, and patient adherence were thought to be reported 

for other chronic conditions. This led to the development of an overview of reviews in 

integrated multidisciplinary care for the management of chronic conditions. The overview 

of reviews also had many methodological challenges including: deciding the scope of the 

overview, whether to use the search strategy and results of a previously conducted meta-

review, clarifying the unit of analysis, defining strict inclusion criteria to identify relevant 

and manageable reviews for synthesis, developing a unique standardized extraction form 

for overviews of reviews, decisions on how to conduct an assessment of risk of bias of the 

included reviews, and how to assess indirectness for our overview question.  

 

4.2.4 Overall facilitators 
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Although there were many barriers in the evidence gathering and assessment 

stages for the guideline, the process seemingly benefitted from hemophilia being a rare 

condition. One typical barrier in the research stage for rare diseases is the difficulty of 

study enrolment where patients are not registered in database in a reliable, harmonized 

way (Table 1). However, the recording of patient characteristics and data is well-

established in HTCs, which is unique to hemophilia and some other rare diseases. For this 

reason, national studies such as the study by Soucie et al. [54] used data from registries 

recorded by 130 HTCs in the US. Although those attending non-integrated care were not 

as well recorded, the study authors were still able to retrieve data from physicians’ 

offices, laboratories, pharmacies, hospitals, emergency rooms, and outpatient clinics, 

recruiting approximately 974 patients, 33% of the total recruited hemophilia population. 

In some cases of rare diseases and as was with hemophilia, patients are highly engaged 

with their treatment and ongoing research [113]. Hemophilia patients in integrated care 

especially, could be more willing to participate in registries.  

 Another facilitator throughout the guideline development process was having 

dedicated hemophilia experts from the Core Methods Group and guideline panel as a 

source of valuable information. Although a barrier in clinical care and research is the lack 

of clinical expertise in rare diseases, we were able to acquire experts in the field that 

provided insight into non-integrated care, studies that we may have missed, and 

indirectness assessments with other chronic conditions to the hemophilia setting.  
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4.3 Conclusion to thesis 

This thesis has identified the methodological challenges in the development of a 

guideline in a rare disease, such as hemophilia. Solutions that were applied were 

presented in order to provide strategies for further guideline development in rare diseases 

and to transparently show our decision-making process. Through this process, it was 

demonstrated that it is possible to successfully gather and synthesize evidence for a rare 

disease with a paucity of high quality studies.  

 It was briefly discussed that additional strategies were applied to the evidence 

gathering and assessment stages of this guideline. These included using sufficiently direct 

evidence from other chronic conditions, systematic observation forms and expert-based 

evidence, and qualitative interviews to inform the guideline. Further innovative strategies 

to gather and synthesize evidence for guidelines in rare diseases can be developed, such 

as a greater use of registry data, and specifically developing patient values and 

preferences searches with panel assessments. As more strategies are developed, it is 

anticipated that more methodological challenges to incorporate this data will arise and 

add to the complexity of guideline development in rare diseases. However, the end result 

will be that high quality guidelines can be developed for rare diseases. 
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*The “no care” model represents complete absence of dedicated care, which does not appear to be operating in the Western World, but 
exists in other areas of the world where persons with hemophilia do not have access to care due to profound resource constraints 

 
Figure 1. Observed care model organization in the United States.  
  

Care models in the US for hemophilia management 

Integrated care Non-integrated care 

Federally funded 
hemophilia treatment 

centers (HTCs) 
 

Comprehensive care 
centers (CCC) 

Specialist in a non-
specialized setting 

Non-specialist in a 
non-specialized setting No care* 

Hemophilia specialists or 
hematologists from hospital- and 

nonhospital-based clinics 

General practitioner, or non-specialized 
or emergency room physician from 

hospital- and non hospital-based clinics, 
emergency rooms 



M.Sc. Thesis – C.H.T. Yeung; McMaster University – Health Research Methodology 

   	 98	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Steps in the guideline development process. Adapted from Schünemann et al. 
[114].   
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Figure 3. Overview of the methodology to retrieve, evaluate, and synthesize evidence for 
the NHF-McMaster Guideline on Care Models for Hemophilia Management. The dashed 
line represent the usual course of guideline development.  
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Figure 4. The influence of adding comprehensive care center and hemophilia treatment 
center terms to the search strategy 
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Figure 5. Classification system of hemophilia models of care to reduce screening 
inclusion criteria ambiguity.   
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Figure 6. PRISMA flow diagram for systematic review on care models in the 
management of hemophilia 
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Figure 7. PRISMA flow diagram for overview of reviews on integrated multidisciplinary 
care for the management of chronic conditions in adults 
 
 

  
Records identified through  

database searching  
Medline (n = 786); Embase (n = 435); 
CINAHL (n = 115); Cochrane (n = 84) 

Total (n = 1420) 

Additional records identified 
through other sources: 

reference lists, key journals, 
and reviews (including the 

meta-review) 
(n = 30) 

Records after duplicates removed 
(n = 1191) 

Records screened 
(n = 1191) 

Full-text articles assessed for eligibility 
(n = 269) 

Id
en

tif
ic

at
io

n 

Full-text articles excluded  
(n = 262): 

• No full-text available 
• Did not specify 

interventions with 
integrated 
multidisciplinary care  

• Did not specify chronic 
condition(s) 

• No risk estimate or 
narrative summary for 
outcomes of interest 

• No risk of bias 
assessment for each 
study 

Records excluded 
(n = 952) 

Reviews included in overview 
of reviews 

(n = 7) 

Sc
re

en
in

g 
El

ig
ib

ili
ty

 
In

cl
ud

ed
 



M.Sc. Thesis – C.H.T. Yeung; McMaster University – Health Research Methodology 

   	104	

 
Table 1. Facilitators of and barriers to clinical care, research, and guideline development 
in rare diseases. This table was developed by Pai et al. [115].  
 

Phase Facilitators Barriers 
Clinical Care • Though individual rare diseases 

have low prevalence, total number 
of patients with rare diseases is 
large 

• In some jurisdictions, public funds 
available to ensure access to 
therapy 

• Existence of European reference 
networks, centres of expertise, and 
patient associations 

• Not an actual priority for policymakers, 
funders 

• Lack of clinical expertise 
• Limited therapeutic options 

o Low availability and/or 
accessibility 

o Patient eligibility for treatment, 
dosing forms and administration 
guidelines vary worldwide 

o Patients and health care 
providers may be willing to 
accept treatments with greater 
risk and unclear benefits 

Research • Though individual rare diseases 
have a low prevalence, total 
number of patients with rare 
diseases is large 

• In some jurisdictions, public funds 
available for research 

• Existence of European reference 
networks, centres of expertise, and 
patient associations 

• General lack of public awareness 
• Not an actual priority for funders, 

researchers  
• Perceived lack of clinical equipoise 

o Patients and health care providers 
may be willing to accept 
treatments with greater risk and 
unclear benefits 

o Patients and health care providers 
may be unwilling to accept 
placebo or comparator treatment 

o Impossible to calculate relative 
treatment effects if studies are 
single-arm (i.e., do not have a 
comparator) 

• Cannot control study results for 
baseline effects, as these are often 
unknown 

• Heterogeneity in studies 
• Aggregating data extremely 

challenging 
• Study enrolment difficult 

o Many rare diseases do not have 
clear diagnostic criteria 

o Patients not registered in 
databases in reliable, harmonised 
way 

o Dearth of epidemiologists and 
trialists capable of executing 
creative, methodologically sound 
studies for rare diseases 

Guideline 
development 

• In some jurisdictions, public funds 
available for methodologic 

• Paucity of published data on rare 
diseases (and much of it is low quality) 
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research in guideline creation (e.g. 
RARE-Bestpractices) 

• Increasing uptake of GRADE 
system to summarize evidence, 
grade its quality, and transparently 
interpret it to make clinical 
recommendations 

• European Union directive on 
application of patients’ rights in 
cross border healthcare supports 
European reference networks, 
which must have capacity to 
produce good practice guidelines 

• Often no published evidence at all for 
critically important outcomes, or for 
patient values and preferences 
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Table 2. NHF-McMaster Guideline on Care Models for Hemophilia Management 
question 1.  
 

Population Intervention Comparator Outcome 
In individuals… What is the impact of…  Versus…  On…  
with severe hemophilia; 
with non-severe 
hemophilia; 
who are carriers of 
hemophilia 
 
Subgroups:  
comorbidities 
(inhibitors, infection); 
access to care; age 
(pediatric, older 
population) 

integrated care 
 

non-integrated care, 
including:  
specialist in a non-
specialized care setting; 
non-specialist in non-
specialized care setting; 
no care 

mortality or survival; 
missed days from work 
or school; 
number of emergency 
room visits; 
length of in-patient 
stay; 
joint damage or 
disease; 
quality of life; 
educational attainment; 
patient knowledge; 
patient adherence 
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Table 3. NHF-McMaster Guideline on Care Models for Hemophilia Management 
question 2.  
 
Population Intervention Comparator Outcome 
In individuals… What is the impact 

of…  
Versus…  On…  

with severe 
hemophilia; 
with non-severe 
hemophilia; 
who are carriers of 
hemophilia 
 
Subgroups: 
comorbidities 
(inhibitors, infection); 
access to care; age 
(pediatric, older 
population) 

hematologist or 
physician with 
specialisation in 
hemophilia; 
nurse with 
specialisation in 
hemophilia; 
physical therapist; 
social worker; 
round-the-clock 
access to a 
specialised 
coagulation 
laboratory 

not having each 
member on the 
hemophilia care team 

mortality or survival; 
missed days from 
work or school; 
number of 
emergency room 
visits; 
length of in-patient 
stay; 
joint damage or 
disease; 
quality of life; 
educational 
attainment; 
patient knowledge; 
patient adherence 
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Table 4. Examples of retrieved studies organized by the developed hemophilia care models classification system and data use 
for the systematic review.  
 

Focus of the study is to… Study examples Description of study Examples of data used for the 
systematic review 

compare outcomes in people who… 
received one model of care versus 
people who received another 
model of care 

Soucie et al. 2000 [54] Study of 2,950 patients with 
hemophilia from six states of the 
US. Reported outcomes (mortality) 
in patients receiving care from 
HTCs compared to those primarily 
receiving care from non-HTCs 
(private physicians, hematologists, 
nonhospital-based clinics, etc.) 

Data from patients receiving care 
from HTCs and data from patients 
receiving care from non-HTCs 
were used. 

had “usual care” and subsequently 
received a model of care (also 
described as a “pre- and post-
intervention” or “before and after” 
study) 

Smith and Levine 1984 [52] Study of hemophilia patients from 
11 federally funded 
Comprehensive Hemophilia 
Centers. Reported outcomes 
(missed days of school or work and 
length of in-patient stay) in 4,742 
patients in their fifth year 
following the initiation of the 
program, and 2,112 patients in the 
year preceding the program. 

Data from patients in their fifth 
year following the initiation of the 
program and data from patients in 
the year preceding the program 
were used. 

received integrated care with one 
set of health care providers versus 
another set of health care providers 

We did not find any studies that could be classified in this category. 

received one model of care 
attending at one frequency versus 
another frequency 

Monahan et al. 2011 [45] Study of 6,420 hemophilia patients 
from 130 HTCs in the US. 
Reported outcomes (missed days 
of school or work, joint damage or 
disease (or other measures of 
functional status)) in patients who 
were frequent users and infrequent 
users. 

Data from patients who were 
frequent users (one or more visits 
per year) and data from infrequent 
users (less than one visit per year, 
excluding the first visit) were used.  

describe a model of care without any comparisons… 
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and report on people who received 
a model of care that may have an 
add-on care delivery option (e.g., 
home care, telehealth) and report 
an outcome of interest 

Levine and Britten 1973 [55, 77] Study of 45 pediatric patients with 
hemophilia from a single medical 
center. Studied patients before and 
after a 12-month home infusion 
program. Outcomes (mortality, 
missed days of school or work, and 
length of in-patient stay) were 
examined while an integrated care 
model was in place.  

Data from patients after the home-
infusion were used. Where an add-
on care delivery option (home 
care) was present, this data were 
used as it represented the most 
current state of integrated care.   

Weiss et al. 1991 [56] Study of 166 patients with 
congenital bleeding disorders 
(hemophilia, von Willebrand 
disease) at a single medical center 
followed for one year. Outcomes 
(patient adherence) were examined 
while an integrated care model was 
in place. 

Data from patients retrieved during 
the one year of follow-up were 
used. Some patients received home 
care treatment. 

HTC: Hemophilia Treatment Center 
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Table 5. Description of included non-randomized comparative studies 
 

Study Design n Country, sites Population Intervention Control Outcome(s) 
of interest 

Arnold et al. 
2014 [43] 

Cross-sectional 
 
Surveyed 
individuals 
identify their 
existing 
knowledge levels 
and gaps 

104 Canada, three 
HTCs (from 
Eastern, Central 
and Western parts 
of Canada) 

All patients were 
≥18 years old 
 
49% mild 
13% moderate 
29% severe 
(similar to 
Canadian 
distribution) 

HTC attendance 
within the past 12 
months 

No HTC 
attendance within 
the past 12 months 

Patient 
knowledge: 
Knowledge 
seeking over 
the past 12 
months 

Lazerson 
1972 [53] 

Before-after 
 
Patients compared 
prior to and after 
development of a 
comprehensive 
care center 
 

20 
before 
20 
after 

United States, NR 
(presumably, the 
Children’s 
Hospital at 
Stanford) 

10 patients were 5-
9 years old; 10 
patients were 10-
17 years old 
 
All severe 
 
No inhibitors 

The year 1970-
1971 is the period 
during which all 
children were well 
established in the 
comprehensive 
care program 

The year 1968 to 
1969 was prior to 
the establishment 
of a 
comprehensive 
care program 

Missed days 
of school or 
work: Number 
of days lost 
from school or 
work 

Monahan et 
al. 2011 [45] 

Cross-sectional 
 
Universal Data 
Collection (UDC) 
data  

6420 United States, 
~130 HTCs 

All patients were 
≤18 years old 
 
50.2% severe 
24.3% moderate 
25.4% mild 
 
14% reported 
having inhibitors  
 
 

Patients who were 
frequent users 
(one or more visits 
per year)  

Patients who were 
infrequent users 
(less than one visit 
per year, 
excluding the 1st 
visit) or only had a 
1st visit to the 
HTC 

Missed days 
of school or 
work: >11 
days lost from 
school or 
work per year 
 
Joint damage 
or disease 
(and other 
measures of 
functional 
status): 
Decreased 
activity (work, 
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school, 
recreational, 
and self care) 
per year 

Smith et al. 
1982 [51] 

Before-after 
 
Patients compared 
prior to and after 
development of a 
Comprehensive 
Hemophilia Center 

23 
before 
43 
after 

Hemophilia Center 
of Rhode Island, 
Rhode Island 
Hospital, Rhode 
Island, US 

49% ≤16 years old 
51% >16 years old 
 
70% severe 30% 
moderately severe 
 

Three years 
following the 
initiation of the 
Comprehensive 
Hemophilia Centre 
program 

The year 
preceding the 
Comprehensive 
Hemophilia Centre 
program 

Emergency 
visits: 
Number of 
visits to 
emergency 
room and 
walk-in clinic 

Smith and 
Levine 1984  
[52] 

Before-after 
 
Patients compared 
prior to and after 
development of a 
Comprehensive  
Hemophilia Center 

2,112 
before 
4,742 
after 

United States, 11 
federally funded 
Comprehensive 
Hemophilia 
Centers 

67% severe 33% 
mild or moderate 
 

The fifth year 
following the 
initiation of the 
Comprehensive 
Hemophilia Centre 
program 

The year 
preceding the 
Comprehensive 
Hemophilia Centre 
program 

Missed days 
of school or 
work: Number 
of days lost 
from school or 
work 
 
Length of in-
patient stay: 
Number of 
days spent as 
in-patient 

Soucie et al. 
2000 [54] 

Prospective cohort 
 
Hemophilia 
Surveillance 
System (HSS) data 
 

2950 United States, 
HTCs in Colorado, 
Georgia, 
Louisiana, 
Massachusetts, 
New York, and 
Oklahoma 

46% 0-19 years old 
49% 20-59 years 
old 
5% 60-70+ years 
old 
 
42% severe 
24% moderate 
31% mild 
 
5% reported 
having inhibitors 
 

Patients receiving 
care in HTCs 

Patients received 
care primarily 
from private 
physicians or 
hematologists, 
hospital- and 
nonhospital-based 
clinics, only from 
hospitals or 
emergency rooms, 
or care from a 
variety of other 
sources 

Mortality or 
survival: 
Mortality 
adjusted 
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2% reporting 
having liver 
disease 
 
25% reported 
having a positive 
HIV serostatus; 7% 
AIDS 

Soucie et al. 
2001 [86] 

Prospective cohort 
 
Hemophilia 
Surveillance 
System (HSS) data 
 

2546 United States, 
HTCs in Colorado, 
Georgia, 
Louisiana, 
Massachusetts, 
New York, and 
Oklahoma 

0-24 years old 41% 
25-44 years old 
45.4% 
≥45 years old 
13.7% 
 
47% severe 
23% moderate 
28% mild 
 
5.3% reported 
having inhibitors 

Patients receiving 
care in HTCs 

Patients received 
care primarily 
from private 
physicians or 
hematologists, 
hospital- and 
nonhospital-based 
clinics, only from 
hospitals or 
emergency rooms, 
or care from a 
variety of other 
sources 

Emergency 
room visits: 
Number of 
people with at 
least one 
hospitalization 
over four 
years adjusted 

Soucie et al. 
2004 [71] 

Cross-sectional 
 
Universal Data 
Collection (UDC) 
data 

4343 United States, 
~130 HTCs 

All patients were 
≤19 years old 
 
21% mild 
24% moderate 
55% severe 
 
10.8% reported 
having inhibitors 

Patients who were 
frequent users 
(one or more visits 
per year)  

Infrequent users 
(less than one visit 
per year) 

Joint damage 
or disease 
(and other 
measures of 
functional 
status): 
Overall joint 
ROM 

HTC: Hemophilia Treatment Center; ROM: range-of-motion  
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Table 6. Risk of bias summary by non-randomized comparative study assessed by the ACROBAT-NRSI tool 
  

Study Bias due to 
confounding 

Bias in 
selection of 
participants 
into the study 

Bias in 
measurement 
of 
interventions 

Bias due to 
departures 
intended 
interventions 

Bias due to 
missing data 

Bias in 
measurement 
of outcomes 

Bias in 
selection of 
reported 
results 

Arnold et al. 2014 
[43] 

Moderate risk Low risk Low risk Low risk Low risk Low risk Low risk 

Lazerson 1972 
[53] 

Serious risk Low risk Low risk Low risk Serious risk Low risk Low risk 

Monahan et al. 
2011 [45] 

Moderate risk Moderate risk Low risk Low risk Low risk Low risk Low risk 

Smith et al. 1982 
[51] 

Serious risk Moderate risk Low risk Low risk Unclear risk Unclear risk Low risk 

Smith and Levine 
1984 [52] 

Serious risk Low risk Low risk Low risk Unclear risk Unclear risk Low risk 

Soucie et al. 2000 
[54] 

Low risk Low risk Low risk Low risk Low risk Low risk Low risk 

Soucie et al. 2001 
[86] 

Low risk Low risk Low risk Low risk Low risk Low risk Low risk 

Soucie et al. 2004 
[71] 

Moderate risk Low risk Low risk Low risk Low risk Low risk Low risk 
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Table 7. GRADE evidence profile for summary of findings from non-randomized comparative studies 
 

Quality assessment № of patients Effect 

Quality № of studies 
(participants) 

Study 
design 

Risk 
of bias Inconsistency Indirectness Imprecision Other 

considerations 

Integrated 
care 

model 

Non-
integrated 

care 
model 

Relative 
(95% 
CI) 

Absolute 
(95% CI) 

Mortality 

1  
(2,950) 

non-
randomised 
comparative 
study 

not 
serious 
1 

not serious  not serious  not serious  none  149/1979 
(7.5%)  

86/971 
(8.9%)  

RR 0.6 
(0.5 to 

0.8)  

35 fewer 
per 1000 
(from 18 
fewer to 

44 fewer)  

⨁⨁�� 
LOW  

Missed days of school or work 

3  
(3,032 
without and 
10,282 with 
integrated 
care) 

non-
randomised 
comparative 
study 

serious 
2 

not serious  not serious 2 serious 2 none  4742  2112  -  MD 10.2 
lower 
(not 

reported)  

⨁��� 
VERY 
LOW  

Emergency room visits 

2  
(662 without 
and 1,950 
with 
integrated 
care) 

non-
randomised 
comparative 
study 

not 
serious 
1 

not serious  not serious 3 not serious  none  557/1907 
(29.2%)  

225/639 
(35.2%)  

RR 0.6 
(0.5 to 

0.7)  

141 fewer 
per 1000 
(from 106 
fewer to 

176 fewer)  

⨁⨁�� 
LOW  

Length of in-patient stay 
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Quality assessment № of patients Effect 

Quality № of studies 
(participants) 

Study 
design 

Risk 
of bias Inconsistency Indirectness Imprecision Other 

considerations 

Integrated 
care 

model 

Non-
integrated 

care 
model 

Relative 
(95% 
CI) 

Absolute 
(95% CI) 

1  
(4,742 
without and 
with 
integrated 
care) 

non-
randomized 
comparative 
study 

serious 
2 

not serious  not serious 2 serious 2 none  4742  2112  -  MD 7.6 
fewer 
(not 

reported)  

⨁��� 
VERY 
LOW  

Quality of life – not measured 

Joint damage or disease (and other measures of functional status) 

2  
(10,763) 

non-
randomized 
comparative 
study 

not 
serious 
4 

not serious  serious 4 not serious  none  Severe disease: frequent HTC users had less 
ROM limitation than infrequent users 
(unadjusted analysis). Moderate disease: 
infrequent HTC users has less ROM limitation 
than frequent users (adjusted analysis). Mild 
disease: infrequent HTC users has less ROM 
limitation than frequent users (adjusted 
analysis).  

⨁��� 
VERY 
LOW  

Educational attainment – not measured 

Patient knowledge 

1  
(104) 

non-
randomized 
comparative 
study 

not 
serious 
5 

not serious  serious 5 serious 5 none  Significantly fewer people who did not attend 
HTC in past 12 months sought information  

⨁��� 
VERY 
LOW  

Patient adherence – not measured 

CI: confidence interval; RR: risk ratio; MD: mean difference; HTC: Hemophilia Treatment Center; ROM: range-of-motion 
1. Potential for bias related to definition of integrated care as an HTC user with at least one visit to the center but not downgraded. 
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2. Overall, the results were not adjusted for confounding factors, and the 95% confidence intervals were not calculated. There is also some indirectness as the integrated care model in 
1970s/1980s has changed. 

3. Not downgraded, although the number of hospitalizations was used as a surrogate for number of emergency room visits 
4. Overall, downgraded once for unadjusted analysis depending on severity of disease and differences in definition of integrated care and non-integrated care by frequency of HTC 

use  
5. Overall, the results were not adjusted for confounding, integrated care was defined as attendance at an HTC in last 12 months, and there were few events.  
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Table 8. Outcome data from non-randomized non-comparative studies 
 
Mortality outcome data from non-comparative studies  

Study 
Number of 

events (deaths) 
Sample 

size 
Event rate 
(mortality) 

Standard 
error 

Levine and Britten 1973 [55, 77] 1 45 0.02 0.02 
Strawczynski et al. 1973 [71] 1 40 0.03 0.03 
Isarangkura et al. 1987 [57] 1 10 0.10 0.10 
Kennelly et al. 1995 [75] 7 60 0.12 0.04 
Chuansumrit et al. 1999 [74] 6 96 0.06 0.03 
Mahlangu et al. 2009 [73] 9 1451 0.01 0.002 
Range of mortality event rate by the number of deaths: 6 to 100 deaths per 1000 persons 

 
Missed days of school or work outcome data from non-comparative studies 

Study Sample size Mean (days/person/year)a 

Rabiner et al. 1972 [79, 80] 13 25.85 

Levine and Britten 1973 [53, 72] 41 6.80 
Strawczynski et al. 1973 [76] 36 15.00 
Hilgartner 1977 [81] 17 0.70 
Panicucci et al. 1977 [49, 50] 64 15.20 
Ekert et al. 1981 [79, 80] 24 10.00b 
Szucs et al. 1998 [82, 83] 566 54.76 
Range of mean number of days missed: 0.7 to 55 days per patient per year 

astandard deviation could not be calculated and/or was not reported in the study; breported as a median and not included in the mean 
number of days per patient per year range 
 
Number of emergency room visits outcome data from non-comparative studies  

Study Sample size Mean (visits/person/year)a 

Panicucci et al. 1977 [49, 50] 64 0.09 
Tencer et al. 2007 [87] 34 0.50 
Range of mean number of emergency room visits: 9 to 500 per 1000 persons per year 

astandard deviation could not be calculated and/or was not reported in the study 
 
Length of in-patient stay outcome data from non-comparative studies* 

Study Sample size Mean (days/person/year)a 

Levine and Britten 1973 [55, 77] 45 0.95 
Strawczynski et al. 1973 [53, 72] 36 6.69 
McKenzie et al. 1974 [92] 5 0.80b 
Carter et al. 1976 [89] 114 5.05 
Kennelly et al. 1995 [75] 60 14.50 
Szucs et al. 1998 [82, 83] 566 1.00 
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Chuansumrit et al. 1999 [74] 96 7.90 
Martínez-Murillo et al. 2004 [116] 74 1.90 
Heemstra et al. 2005 [90] 17 2.01 
Tencer et al. 2007 [87] 34 0.40 
Range of mean number of days of patient stay: 0.4 to 14.5 days per person per year 

astandard deviation could not be calculated and/or was not reported in the study; bstandard deviation was available, 1.1 days per patient 
per year 
 
Joint damage or disease (or other measures of functional status) outcome data from non-comparative 
studies  

Study 
Number of 
events or 
personsa 

Total 
number of 

persons 

Event rateb or 
proportion of 

persons with joint 
damage or disease 

Standard 
error 

Joint damage or disease (per joint) 
Ekert et al. 1981 [79, 80] 45 192 0.23 0.03 
Isarangkura et al. 1987 [57] 3 9 0.33 0.16 
Range of joint damage or disease event rate by the number of events: 234 to 333 per 1000 persons  

Joint damage or disease (per person) 

Rabiner et al. 1972 [84, 85] 1 16 0.06 0.06 
Levine and Britten 1973 [55, 77] 2 45 0.04 0.03 
Hilgartner et al. 1977 [81] 8 68 0.12 0.04 
Ingram et al. 1979 [93] 12 28 0.43 0.09 
Range of proportion of persons with joint damage or disease: 44 to 429 persons per 1000 persons  

ajoints damaged or diseased; bjoints damaged or diseased per person 
 
Patient adherence outcome data from non-comparative studies  

Study 
Number of 

adhering persons 
Total number 

of persons 
Proportion of 

adhering persons 
Standard 

error 
Hilgartner et al. 1977 [81] 6 72 0.08 0.03 
Weiss et al. 1991 [56] 82 166 0.49 0.04 
Range of proportion of adhering persons: 83 to 494 per 1000 persons 
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Table 9. Characteristics of the included reviews and studies of the overview of reviews 
 

Review, date 
assessed up to date 

Population and 
intervention of the review  

Population of the included 
studies of the review 

Intervention of the 
included studies of the 
review 

Outcomes of the included 
studies of the review 
(follow-up) 

Baishnab and Karner 
2012 
 
01/12/2011 

Patients with asthma of any 
age. 
 
Primary care based practices 
offering a proactive system 
of care by organised asthma 
clinics, and practices that 
undertook shared care with 
hospital services. 

Children (from one out of 
the three studies) and adults 
(mean age 27 to 48 years) 
with asthma. 

Studies published from 1999 
to 2004. Care provided in an 
asthma clinic commonly 
included assessment, 
education, counselling, and 
management, which were 
delivered primarily by nurses 
and general practitioners. 

Missed days of school or 
work (6 months) 
 
Emergency room visits 
(range: 6-9 months) 
 
Quality of life (SGRQ, 
AQLQ, EQ4D) (range: 4-9 
months) 

Health Quality 
Ontario 2009 
 
03/10/2008 (search 
date) 

Patients with heart failure. 
 
Disease management 
programs with 
multidisciplinary approaches 
with a team consisting of a 
nurse and physician, one of 
which is a specialist in heart 
failure management. 
Program begins after 
discharge from the hospital. 

Adults with heart failure, 
mean age 65 to 78 years. 

Studies published from 2002 
to 2007. Care commonly 
included services to manage 
disease through formalized 
links between primary and 
specialized care (e.g. direct 
or telephone) with patient 
education, diet and activity 
counselling, self-
management primarily by a 
heart failure physician or 
cardiologist, nurse, dietitian, 
and involvement of the 
general practitioner. Other 
care providers could include 
a psychologist and 
physiotherapist. 

Mortality (12 months) 
 
Emergency room visits (12 
months) 
 
Length of in-patient stay 
(mean: 12 months) 
 
Quality of life (MLHFQ) 
(mean: 12 months) 

Kruis et al. 2013 
 
12/04/2012 

Patients with COPD.  
 

Adults with COPD, mean 
age 62 to 77 years. 

Studies published from 1994 
to 2011. Care programs that 
commonly include patient 

Mortality (mean: 12 months) 
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Integrated disease 
management including an 
active involvement of at least 
two healthcare providers; 
and organizational, 
professional, patient-directed 
and financial interventions.  

education, self-management, 
monitoring, physical 
training, and nutrition advice 
by care teams that could 
include a nurse, 
physiotherapist, dietician, 
psychologist, occupational 
therapist, social worker, and 
pulmonologist. 

 
Emergency room visits 
(mean: 12 months) 
 
Length of in-patient stay 
(mean: 12 months)  
 
Quality of life (SGRQ) 
(range: 3-24 months) 
 
Functional status (6MWD) 
(range: 3-12 months) 

Lemmens et al. 2009 
 
05/2008 

Patients ≥16 years with 
asthma or COPD. 
 
Integrated disease 
management including 
patient-related, professional-
directed, and organisational 
interventions. 

Adults with COPD (or 
asthma), mean age 48 to 80 
years. 

Studies published from 2002 
to 2006. Care commonly 
included patient and provider 
education, and continuity of 
care (hospital to home with 
case management or follow-
up at home), primarily by 
nurse and/or general 
practitioner. 

Emergency room visits 
(range: 2-9 months) 
 
Quality of life (SGRQ) (1 of 
6 studies from asthma) 
(range: 3-12 months) 

Adults with asthma, mean 
age 35 to 45 years. 

Studies published from 1998 
to 2008. Care commonly 
included pharmacy 
programmes with patient 
education, monitoring, and 
expansion or revision of 
professional roles 
(pharmacist plays more of 
active role). 

Quality of life (AQLQ) 
(range: 3-12 months) 

Peytremann-
Bridevaux et al. 2008 
 

Adults with COPD.  
 

Adults with COPD, mean 
age 62 to 74 years. 

Studies published from 1995 
to 2006. Care commonly 
included patient education, 

Mortality (range: 12-24 
months) 
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12/2006 Disease management 
including two or more 
different components (e.g., 
physical exercise, self-
management, structured 
follow-up), two or more 
health care professionals 
actively involved in patient 
care, patient education, and 
at least one component of the 
intervention lasted a 
minimum of 12 months. 

self-management, exercise, 
structured follow-up, 
involving two or more health 
care professionals (e.g., 
general practitioner, 
pulmonary care physician, 
physiotherapist). 

Functional status (6MWD) 
(range: 12-24 months) 

Peytremann-
Bridevaux et al. 2015 
 
06/2014 

Adults ≥16 years with 
asthma. 
 
Disease management with 
at least one organizational 
component targeting patients 
and at least one targeting 
healthcare professionals or 
the healthcare system; 
patient education or self-
management support 
component; active 
involvement of two or more 
healthcare professionals in 
patient care; and minimum 
duration of three months for 
at least one component. 

Adults with asthma, mean 
age 36 to 49 years. 

Studies published from 2000 
to 2010. Care programmes 
that commonly included 
structured follow-up, 
teamwork between heath 
care providers (general 
practitioner, nurse, 
pharmacist, care manager), 
patient and provider 
education, self-management 
support. 

Missed days of school or 
work (12 months) 
 
Emergency room visits 
(range: mean 6 months) 
 
Quality of life (AQLQ) 
(range: 6-12 months) 

Takeda et al. 2012 
 
01/2009 

Patients ≥18 years with 
heart failure. 
 
Clinical service 
interventions (inpatient, 

People with heart failure, 
mean age 72 to 78 years. 

Studies published from 1999 
to 2008. Care commonly 
included interventions of 
home care usually with 
telephone follow-up, an 

Mortality (range: 6 to 12 
months) 
 
Quality of life (not reported 
by review) 



M.Sc. Thesis – C.H.T. Yeung; McMaster University – Health Research Methodology 

   	 122	

outpatient or community-
based interventions or 
packages of care). These 
interventions included: case 
management, clinical 
interventions, and 
multidisciplinary 
interventions. 

information program with 
education, a treatment plan 
with diet and exercise 
management, and increased 
communication between 
heart failure nurses, 
cardiologist, primary care 
physicians, and other health 
care providers. 

SGRQ: St. George’s Respiratory Questionnaire; AQLQ: Asthma Quality of Life Questionnaire; EQ4D: EuroQol four dimensions questionnaire; MLHFQ: Minnesota Living with Heart 
Failure Questionnaire; COPD: chronic obstructive pulmonary disease; IDM: integrated disease management; 6MWT: Six Minute Walking Test 
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Table 10. GRADE summary of findings table of all reviews by outcome and by chronic condition 
 
Chronic condition, 
Review 

Anticipated absolute effects (95% CI)  Relative 
effect 
(95% CI)  

№ of participants  
(studies)  

Quality of the 
evidence 
(GRADE)  

Risk with non-integrated 
multidisciplinary care 

Risk with integrated 
multidisciplinary care    

Mortality 

COPD, Kruis et al. 2013 
follow up: mean 12 months  185 per 1000  162 per 1000 

(100 to 249)  

OR 0.85 
(0.49 to 1.46)  

1235 
(5 RCTs)  

⨁⨁⨁� 
MODERATE 
1,2,3 

COPD, Peytremann-Bridevaux et al. 
2008 
follow up: mean 12 months  

89 per 1000  77 per 1000 
(50 to 118)  

OR 0.85 
(0.54 to 1.36)  

1102 
(9 RCTs, 1 nRCT)  

⨁⨁⨁� 
MODERATE 
3,4 

Heart failure, Health Quality Ontario 
2009 
follow up: mean 12 months 

194 per 1000  138 per 1000 
(109 to 177)  

RR 0.71 
(0.56 to 0.91)  

2787 
(8 RCTs)  

⨁⨁⨁� 
MODERATE 
2,4,5 

Heart failure, Takeda et al. 2012 
follow up: range 6 to 12 months  195 per 1000  127 per 1000 

(95 to 169)  

OR 0.60 
(0.43 to 0.84)  

1784 
(8 RCTs)  

⨁⨁⨁⨁ 
HIGH 2 

Missed days of school or work 

Asthma, Baishnab and Karner 2012 
assessed with: days lost per person 
follow up: 6 months  

The mean missed days of 
school or work was 5.37 days  

The mean missed days of 
school or work was 0.57 
days fewer (1.57 fewer to 
0.48 more)  

-  191 
(1 RCT)  

⨁⨁�� 
LOW 3,7 

Asthma, Peytremann-Bridevaux et al. 
2015 
assessed with: days lost per person 
follow up: mean 12 months  

Two studies reported comparable missed days between the 
intervention and control.   

477 
(2 RCTs)  

⨁⨁�� 
LOW 3,8 

Emergency room visits 
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COPD, Kruis et al. 2013 
assessed with: patients with at least one 
visit 
follow up: range 3 to 12 months  

281 per 1000 200 per 1000 
(114 to 328) 

OR 0.64 
(0.33 to 1.25)  

1161 
(4 RCTs)  

⨁⨁⨁� 
MODERATE 
1,9 

COPD, Lemmens et al. 2009 
assessed with: visits per person 
follow up: range 2 to 9 months  

The mean emergency room 
visits was 0.1 to 1.59 visits  

The mean emergency room 
visits was 0.08 visits fewer 
(0.03 fewer to 0.18 fewer)  

-  462 
(4 RCTs)  

⨁⨁�� 
LOW 5,7 

Asthma, Baishnab and Karner 2012 
assessed with: patients with at least one 
visit  
follow up: range 6 to 9 months  

17 per 1000  18 per 1000 
(4 to 82)  

OR 1.03 
(0.21 to 5.15)  

344 
(2 RCTs)  

⨁⨁�� 
LOW 2,3,10 

Asthma, Peytremann-Bridevaux et al. 
2015 
assessed with: visits per person 
follow up: mean 6 months  

One RCT found a reduction in emergency department visits. 
Four RCTs and one nRCT did not find an effect. One CBA 
study found no important reduction between groups.  

(5 RCTs; 1 nRCT; 1 
CBA)  

⨁⨁⨁� 
MODERATE 
11,12 

Heart failure, Health Quality Ontario 
2009 
assessed with: visits or hospital 
readmissions per person 
follow up: 12 months  

840 per 1000  707 per 1000 
(577 to 828)  

HR 0.67 
(0.47 to 0.96)  

151 
(1 RCT)  

⨁⨁�� 
LOW 3,5,13 

Length of in-patient stay 

COPD, Kruis et al. 2013 
assessed with: days per patient 
follow up: mean 12 months  

The mean length of stay was 
1.6 to 18.2 days  

The mean length of stay was 
3.78 days fewer (1.67 fewer 
to 5.9 fewer)  

-  741 
(6 RCTs)  

⨁⨁⨁⨁ 
HIGH  

Heart failure, Health Quality Ontario 
2009 
assessed with: days in hospital or total 
hospital days per patient 
follow up: mean 12 months  

Overall, appears that persons receiving integrated care had 
shorter hospital stay, however, only three studies were 
statistically significant for duration of stay and other study 
showed longer hospital stays.  

 

(7 RCTs)  ⨁⨁�� 
LOW 4,5,14 

Quality of life 
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COPD, Kruis et al. 2013 
assessed with: change in SGRQ total score 
Scale from: 0 to 100 (worse) 
follow up: range 3 to 12 months  

The mean change in SGRQ 
total score was 6.24 to –3.4 
points  

The mean change in SQRQ 
total score was 3.71 points 
lower (5.83 lower to 1.59 
lower)  

-  1425 
(13 RCTs)  

⨁⨁⨁⨁ 
HIGH 2 

COPD (5 of 6 studies) and asthma (1 of 6 
studies), Lemmens et al. 2009 
assessed with: SGRQ total score 
Scale from: 0 to 100 (worse) 
follow up: range 3 to 12 months  

The mean SGRQ total score 
was 58.5 to 27.3 points  

The mean SGRQ total score 
was 2.52 points lower (5 to 
0.05 lower)  

-  770 
(6 RCTs)  

⨁⨁⨁⨁ 
HIGH 15 

Asthma, Baishnab and Karner 2012 
assessed with: SGRQ, AQLQ, EQ4D total 
scores 
follow up: range 4 to 9 months  

One study reported a non-significant reduction. The other 
study reported 0 change between groups.   

(2 RCTs)  ⨁⨁⨁� 
MODERATE 
3,10 

Asthma, Lemmens et al. 2009 
assessed with: AQLQ total score 
Scale from: 1 (worse) to 7 
follow up: range 3 to 12 months  

The mean AQLQ total score 
was 4.4 to 5.8 points  

The mean AQLQ total score 
was 0.35 points higher (0.21 
higher to 0.5 higher)  

-  841 
(3 RCTs, 1 CBA)  

⨁⨁⨁� 
MODERATE 
9,11 

Asthma, Peytremann-Bridevaux et al. 
2015 
assessed with: AQLQ and Mini AQLQ 
Scale from: 1 (worse) to 7 
follow up: range 3 to 12 months  

-  SMD 0.22 SD higher  
(0.08 higher to 0.37 higher) 

-  1627 
(8 RCTs)  

⨁⨁⨁� 
MODERATE 8 

Heart failure, Health Quality Ontario 
2009 
assessed with: MLHFQ 
follow up: mean 12 months 

Intervention may improve quality of life. Quality of life 
improvement may be seen in physical domain, but not 
emotional domain.   

(5 RCTs)  ⨁⨁�� 
LOW 16,17 

Heart failure, Takeda et al. 2012 
assessed with: not reported by review 
follow up: not reported by review  

Heterogeneity in outcome measures and methods of reporting 
findings. Five of the studies reported very little difference in 
health-related quality of life scores between groups.  

 
(9 RCTs)  ⨁⨁�� 

LOW 8,18 

Functional status 

COPD, Kruis et al. 2013 
assessed with: change in the 6MWT  
follow up: range 3 to 12 months 

The mean change in distance 
was -38.03 to 46 meters  

The mean distance was 
43.86 meters more (21.83 
more to 65.89 more)  

-  871 
(14 RCTs)  

⨁⨁⨁� 
MODERATE 
19 
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COPD, Peytremann-Bridevaux et al. 
2008 
assessed with: 6MWT  
follow up: mean 12 months  

The mean distance was 290.3 
to 430.8 meters  

The mean distance was 32.2 
meters more (4.1 more to 
60.3 more)  

-  359 
(5 RCTs)  

⨁⨁⨁� 
MODERATE 
3,4 

Educational attainment – not measured 

Patient adherence – not measured 

Patient knowledge – not measured 
CI: confidence interval; OR: odds ratio; RR: risk ratio; HR: hazard ratio; COPD: chronic obstructive pulmonary disease; RCT: randomized controlled trial; nRCT: non-randomized 
controlled trial; CBA: controlled before-after study; SGRQ: St. George’s Respiratory Questionnaire; AQLQ: Asthma Quality of Life Questionnaire; EQ4D: EuroQol four dimensions 
questionnaire; MLHFQ: Minnesota Living with Heart Failure Questionnaire; 6MWT: Six Minute Walking Test 

1. Not downgraded, but some studies with incomplete outcome reporting or selective reporting. 
2. Some inconsistency across studies (low to moderate, i.e., I2 <40%, or 30-60%). 
3. Few events and/or effect includes appreciable harm, no effect, and benefit. 
4. Not downgraded, but some studies with no or unclear allocation concealment. 
5. Some studies did not involve an active multidisciplinary team in the intervention. 
6. Additional study with 72 adults with asthma reported fewer people missing days of work when attending clinics. 
7. Unclear concealment, no blinding, unbalanced baseline characteristics due to inadequate randomization. 
8. Incomplete outcome data and unclear blinding, selective reporting, and inadequate randomization. 
9. Inconsistency across studies (substantial to considerable, i.e., I2 = 50-90%). 
10. Unclear allocation concealment and no blinding. 
11. Not downgraded, but some studies with incomplete outcome reporting and unclear or ineffective allocation concealment. 
12. Mean number of emergency room visits within intervention and within control groups differed greatly between studies. 
13. Outcome as composite of emergency department visits and hospital readmissions, considered with risk of bias (unclear allocation concealment). 
14. Wide variation in mean number of days reported by studies and unreported standard deviations. 
15. Effect not clinically meaningful (2.5 points on a scale of 0-100), results showed more improvement with more types of interventions provided. 
16. Inconsistency between total mean scores and domain scores. 
17. Wide confidence intervals for domain scores. 
18. Small proportions of patients completing questionnaires at all time points. 
19. Inconsistency across studies (I2 = 83%), explained by quality of studies. Considered with risk of bias from no or unclear allocation concealment. Number of meters improved was 

not clinically relevant, only 15.5 meters (6.37 to 23.93), when restricted to high quality studies.
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Table 11. GRADE evidence profile for care models in hemophilia (data from other chronic conditions) 
 

Quality assessment № of patients Effect 

Quality Condition, 
Review 

Study 
design (№ 
of studies) 

Risk 
of bias Inconsistency Indirectness Imprecision Other 

considerations 

Integrated 
multi-

disciplinary 
care 

Non-
integrated 

multi-
disciplinary 

care 

Relative 
(95% 
CI) 

Absolute 
(95% CI) 

Mortality (follow up: range 3 to 24 months) 

COPD 
Kruis et al. 
2013 

randomized 
trials (5) 

not 
serious 
1 

not serious 2 not serious 3 serious 4 none  101/614 
(16.4%)  

115/621 
(18.5%)  

OR 0.85 
(0.49 to 

1.46)  

23 fewer 
per 1000 
(from 64 

more to 85 
fewer)  

⨁⨁⨁� 
MODERATE  

Missed days of school or work (follow up: 6 months; measured: days lost per person) 

Asthma 
Baishnab 
and Karner 
2012 

randomized 
trials (1) 

serious 
5 

not serious  serious 3 serious 4 none  97  94  -  MD 0.57 
fewer 
(1.57 

fewer to 
0.48 more) 

6 

⨁��� 
VERY LOW  

Emergency room visits* (follow up: range 2 to 9 months; measured: number of visits per person) 

COPD 
Lemmens 
et al. 2009  

randomized 
trials (4) 

serious 
5 

not serious  not serious 3 not serious  none  248  214  -  MD 0.08 
fewer 
(0.18 

fewer to 
0.03 

fewer)  

⨁⨁⨁� 
MODERATE  

Length of in-patient stay* (follow up: range 3 to 12 months; measured: days per person) 
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Quality assessment № of patients Effect 

Quality Condition, 
Review 

Study 
design (№ 
of studies) 

Risk 
of bias Inconsistency Indirectness Imprecision Other 

considerations 

Integrated 
multi-

disciplinary 
care 

Non-
integrated 

multi-
disciplinary 

care 

Relative 
(95% 
CI) 

Absolute 
(95% CI) 

COPD 
Kruis et al. 
2013 

randomized 
trials (6) 

not 
serious 
7 

not serious  serious 3 not serious  none  382  359  -  MD 3.78 
fewer 

(5.9 fewer 
to 1.67 
fewer)  

⨁⨁⨁� 
MODERATE 

Quality of life* (follow up: range 3 to 12 months; assessed with: SGRQ total score (range 0 to 100 (worse))) 

Asthma (1 
of 6 
studies), 
COPD (5 
of 6 
studies) 
Lemmens 
et al. 2009 

randomized 
trials (6) 

not 
serious 
7 

not serious  serious 3 not serious  none  718  707  -  MD 2.52 
lower 8 
(0 to 5 
lower)  

⨁⨁⨁� 
MODERATE 

Functional status measured as exercise capacity* (follow up: range 3 to 12 months; assessed with: 6 minute walking test (difference is distance in meters)) 

COPD 
Kruis et al. 
2013 

randomized 
trials (14) 

serious 
9 

not serious  not serious 3 not serious  none  466  405  -  MD 43.86 
more 
(21.83 

more to 
65.89 
more)  

⨁⨁⨁� 
MODERATE  

Educational attainment - not measured 

Patient adherence - not measured 

Patient knowledge - not measured 
CI: confidence interval; OR: odds ratio; MD: mean difference; COPD: chronic obstructive pulmonary disease; SGRQ: St. George's Respiratory Questionnaire; *Evidence contributed to the 
NHF-McMaster Guideline on Care Models for Hemophilia Management 

1. Some studies with incomplete outcome reporting or selective reporting. 
2. Some inconsistency across studies (I2 = 55%). 
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3. Studies in people with asthma or COPD were considered to be sufficiently direct. However, some studies downgraded for indirectness based on intervention or outcome. 
4. Few events or participants in the studies, or confidence intervals either include appreciable harm, no effect, and benefit. 
5. Risk of bias due to unclear concealment, no blinding, and unbalanced baseline characteristics due to inadequate randomization. Some studies risk of bias due to selective reporting. 
6. Additional study with 72 adults with asthma showed fewer people missed days of work when attending the clinics. 
7. Not downgraded. Analysis of studies with low risk of bias showed similar results. 
8. May have little relevance of 2.5 points change on scale of 0-100. 
9. Considered with inconsistency across studies (I2 = 83%), which was explained by the risk of bias - the number of meters improved was 15.5 metres (6.37 to 23.93) when restricted 

to high quality studies. 
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Appendix A. Care models for hemophilia management search strategies in MEDLINE, 
EMBASE and CINAHL 
 
Care models for hemophilia management – MEDLINE 
1. exp factor VIII/ or (factor adj VIII).mp.  
2. exp factor IX/ or (factor adj IX).mp.  
3. hemophilia A/ or hemophilia B/ or (h?emophilia or Christmas disease).mp.  
4. (h?emophilia adj2 carrier).mp.  
5. 1 or 2 or 3 or 4  
6. exp delivery of health care/ or exp patient care planning/ or exp patient care 
management/ or exp health services administration/ or exp health services accessibility/  
7. (delivery of health care or patient care plan* or patient care management or health 
services administration or health services administration).mp.  
8. exp delivery of health care, integrated/ or exp patient care team/ or exp comprehensive 
health care/  
9. (integrated delivery of health care or patient care team or comprehensive health care or 
comprehensive care cent*).mp. or treatment cent*.tw.  
10. ((standard* or contin* or effectiv* or evidence-based or multidisciplin* or integrated 
or interdisciplin* or collaborat* or model* or ambulatory) adj (care* or network or 
delivery)).mp.  
11. exp home care services/ or home infusion therapy/ or home nursing/  
12. hospitals, community/ or ambulatory care/ or community health center/  
13. 6 or 7 or 8 or 9 or 10 or 11 or 12  
14. 5 and 13  
 
Care models for hemophilia management – EMBASE 
1. exp blood clotting factor 8/ or (factor adj VIII).mp.  
2. exp blood clotting factor 9/ or (factor adj IX).mp. 
3. exp hemophilia/ or exp hemophilia a/ or exp hemophilia b/ or (h?emophilia or 
christmas disease).mp. 
4. 1 or 2 or 3  
5. exp health care delivery/ or integrated health care system/ or patient care planning/ or 
patient care/ 
6. (health care delivery or integrated health care system or patient care planning or patient 
care or comprehensive care cent*).mp.  
7. ((standard* or contin* or effectiv* or evidence-based or multidisciplin* or 
interdisciplin* or integrated or collaborat* or model* or ambulatory) adj (care or network 
or delivery)).mp.  
8. exp home care/ or (home infusion therapy or home nursing).mp.  
9. community hospital/ or community health cent*.mp. 
10. treatment cent*.tw. 
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11. 4 or 5 or 6 or 7 or 8 or 9 or 10 
12. 4 and 11  
 
Care models for hemophilia management – CINAHL 

# Query 

S10 S1 AND S9 

S9 S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 

S8 TX treatment cent* 

S7 

(MH "Hospitals") OR (MH "Allied Health Personnel+") OR (MH "Expert 
Clinicians") OR (MH "Physicians, Family") OR (MH "Home Nursing") OR (MH 
"Ambulatory Care Nursing") OR (MM "Community Health Nursing") OR (MH 
"Home Nursing, Professional") 

S6 (MH "Home Health Care+") OR MH "Ambulatory Care Facilities+") 

S5 (MH "Multidisciplinary Care Team+") 

S4 
(MH "Health Care Delivery+") OR "health care delivery" OR (MH "Health Care 
Delivery, Integrated") OR (MH "Health Services Needs and Demand") OR (MH 
"Health Services Accessibility") 

S3 TX network 

S2 MW care OR TX care 

S1 MH Hemophilia OR TX h?emophilia OR AB h?emophilia OR TI h?emophilia 
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Appendix B. Description of single arm non-comparative non-randomized studies 
 

Study Description 

Abdullaev et al. 1983 [88] 

A study of 20 patients (60% were pediatric) with hemophilia at a 
custodial specialized school, followed for 2-5 years. Outcomes 
were examined while an integrated care model was in place. 
Integrated care personnel included a hematologist, nurse, physical 
therapist, orthopaedic surgeon and a dentist. Integrated care was 
provided at the school where they studied. 

Carter et al. 1976 [89] 

A study of 114 patients (older than 12 years old) from the Scotland 
Hemophilia Centre, followed for 3 years. Patients had hemophilia. 
Outcomes were examined while the integrated care model was in 
place. Integrated care personnel included a nurse, a senior house 
officer, a lab technician and a porter. Integrated care included clinic 
visits and home care. 

Chuansumrit et al. 1999 [74] 

A study of 96 pediatric patients (mean age 9 years old) with 
congenital bleeding disorders (63 severe and moderate hemophilia 
A and B, 18 mild hemophilia A, 12 vWD, 3 congenital factor VII 
deficiency) in Thailand, followed for 20 years. Some patients had 
inhibitors (17%), HIV (4%) and/or HepC (71%). Outcomes were 
examined before and after implementing an integrated care model. 
Integrated care personnel included physicians and health personnel 
in village health stations, as well as patient assistants in village 
health stations or district hospitals who delivered primary care and 
participated in home treatment. Integrated care included home care, 
education programs, standardized reporting of bleeding episodes 
and treatment plans, and visits to the integrated care center every 3 
to 6 months. 

Drake et al. 2010 [44] 

A study of 7,842 male patients (≥18 years old) with hemophilia A 
and B from the Universal Data Collection project which includes 
approximately 130 HTCs in the US., followed between 1998 and 
2008. Outcomes were examined while an integrated care model 
was in place. Integrated care included clinic visits and home care. 

Ekert et al. 1981 [79, 80] 

A study of 7 pediatric patients (5.5-21 years old) with hemophilia A 
and B at the Royal Children's Hospital in Melbourne, followed for 
0.5 to 8 years (median 5 years). Two patients had HepB. Outcomes 
were examined while the integrated care model was in place. 
Integrated care personnel included a physician, nurse and social 
worker. Integrated care included clinic visits and home care. 
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Heemstra et al. 2005 [90] 

A study of 17 pediatric patients with severe hemophilia A at the 
Hospital for Sick Children in Toronto, Canada. Patients were 
followed from time of diagnosis up to 17-19 years old. Some 
patients had HIV (47%), HepB (24%) and/or HepC (71%). 
Outcomes were examined while an integrated care model was in 
place. Integrated care personnel included a hematologist, nurse, 
physical therapist, social worker, and external consultants 
(rheumatologist, orthopaedic surgeon, infectious disease specialist, 
neurologist, hepatologist, dermatologist, gastroenterologist). 
Integrated care included clinic visits. 

Hilgartner 1977 [81] 

A study of 68 patients with hemophilia at New York Hospital-
Cornell Medical Center, followed for 3-5 years. Some patients had 
hepatitis. Outcomes were examined while an integrated care model 
was in place. Integrated care personnel included hematologist, 
nurse, physical therapist, social worker, psychiatrist, and other 
physicians. Integrated care included clinic visits and home care. 

Ingram et al. 1979 [93] 

A study of 28 patients (25% under 19 years old) with severe 
hemophilia at the Oxford Haemophilia Centre / St. Thomas' 
Hospital in the UK, followed for 1 year. Some patients had 
inhibitors (17%), HIV (4%) and/or HepC (71%). Outcomes were 
examined 3 months before and 9 months after the addition of home 
care to an integrated care model. Integrated care personnel were not 
described. Integrated care included clinic visits and home care. 

Isarangkura et al. 1987 [57] 

A study of 10 pediatric patients with hemophilia at the Ramathibodi 
Hospital, Bangkok, Thailand, followed for 7 months to 7 years 
(mean 3 years). Some patients had HepB. Outcomes were examined 
while an integrated care model was in place. Integrated care 
personnel included local health professionals to assist with infusion, 
hematologist, nurse/nurse-coordinator, orthopedist, physiatrist, and 
dentist. Integrated care included clinic visits (1-2 times a year) and 
home care. 

Kennelly et al. 1995 [75] 

A study of 60 patients (30% <25 years old, 5% ≥45 years old) with 
hemophilia at the Haemophilia Centre and Haemostasis Unit at the 
Royal Free Hospital in London, UK, followed for 2 years. Some 
patients had HIV (58%) and/or HepC (12%). Outcomes were 
examined while an integrated care model was in place. Integrated 
care personnel were not described. Integrated care included clinic 
visits. 

Levine and Britten 1973 [55, 77] 

A study of 61 pediatric patients with hemophilia at the Blood 
Coagulation Laboratory of the Hematology Service at the Tufts-
New England Medical Center Hospital in Boston. Outcomes were 
examined while an integrated care model was in place. Integrated 
care personnel included hematologist, nurse, physical therapist, 
social worker, orthopaedic surgeon, oral surgeon, and psychologist. 
Integrated care included home care and clinic visits. 
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Mahlangu et al. 2009 [73] 

A study of all patients (59% hemophilia A, 21% vWD, 12% 
hemophilia B/other) at all 17 HTCs in South Africa, followed for 
up to 4 years. Some patients had inhibitors (9%). Outcomes were 
examined while an integrated care model was in place. Integrated 
care personnel included a hematologist, nurse, physical therapist, 
social worker, dentist, and geneticist. Integrated care included clinic 
visits and home care. 

Martínez-Murillo et al. 2004 [116] 

A study of 182 patients (age 0-34 years old) at eight HTCs in 
Mexico, followed for 1 year. Some patients had inhibitors, HIV, 
HepB and HepC. Outcomes were examined while an integrated 
care model was in place. Integrated care personnel included a 
hematologist and nurse. Integrated care included clinic visits and 
home care. 

McKenzie et al. 1974 [92] 

A study of 22 patients (>4 years old) with hemophilia A at 
Vanderbilt University Hospital in Nashville, followed for years. 
Some patients had inhibitors (5%), HIV (4%) and/or HepC (71%). 
Outcomes were examined before and after addition of home care to 
an integrated care model. Integrated care personnel were not 
described. Integrated care included clinic visits (either at Vanderbilt 
or through a local physician who works with Vanderbilt closely) 
and home care. 

Niu et al. 2014 [47] 

A study of 135 patients (of whom 61% were aged 15-64, and 39% 
were aged 5-14) with hemophilia B (41% severe) enrolled in the 
HUGS Vb cohort study between June 2009 and April 2013. All 
patients obtained comprehensive hemophilia care from 10 federally 
supported HTCs serving 11 geographically diverse US. states. 
Outcomes were examined while an integrated care model was in 
place. Integrated care services were those standard to federally 
supported US. HTCs. 

Panicucci et al. 1977 [49, 50] 

A study of 75 patients with hemophilia at the Centre for the Study 
and Treatment of Haemophilia and Haemorrhagic Disorders, Pisa, 
Italy, followed for 2 years. Some patients had inhibitors (17%), 
HIV (4%) and/or HepC (71%). Outcomes were examined 1 year 
before and 1 year after the addition of home care to an integrated 
care model. Integrated care personnel included a hematologist, 
nurse, physical therapist, orthopaedic surgeon, dentist, genetic 
counsellor, psychiatrist, and psychologist. Integrated care included 
clinic visits, telephone contact, 24-hour outpatient care and home 
care. 
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Poon et al. 2012 [46] 

A study of 329 patients (164 adults, 165 children) with hemophilia 
A enrolled in the HUGS Va cohort study between July 2005 and 
July 2007. All patients obtained comprehensive hemophilia care 
from 6 federally supported HTCs serving geographically diverse 
US states. Outcomes were examined while an integrated care model 
was in place. Integrated care services were those standard to 
federally supported US HTCs. 

Rabiner et al. 1972 [84, 85] 

A study of 36 patients (8 months-38 years old) with hemophilia A 
and B at the Michael Reese Hospital and Medical Center in 
Chicago, followed for 1 year prior to addition of home care to 
integrated care and 1 year after addition of home care to integrated 
care. Outcomes were examined before and after adding home care. 
Integrated care personnel included hematologists, medical residents 
and hematology fellows, orthopedic surgeon, psychiatrist, physical 
therapist and nurse. Integrated care included clinic visits, telephone 
contact and home care. 

Smith et al. 1982 [51] 

A study of 43 patients (adult and pediatric) with congenital 
bleeding disorders (hemophilia, and some patients with fXI and fX 
deficiency) at the Hemophilia Center of Rhode Island/Rhode Island 
Hospital, followed for 4 years. Some patients had inhibitors (17%), 
HIV (4%) and/or HepC (71%). Outcomes were examined for 1 year 
before and 3 years after implementing an integrated care model. 
Integrated care personnel included hematologist, nurse, full-time 
nurse coordinator, part-time secretary, physical therapist, social 
worker, and dentist. Integrated care included clinic visits (at least 
yearly) and home care. 

Smith and Levine 1984 [52] 

A study of 4,742 patients with hemophilia A and B at 11 HTCs in 
the US.  Some patients had inhibitors (17%), HIV (4%) and/or 
HepC (71%). Outcomes were examined for 1 year before and 5 
years after implementing an integrated care model. Integrated care 
personnel included a hematologist, nurse, physical therapist, social 
worker, internist, pediatrician, orthopaedic surgeon, dentist, a 
specialized coagulation lab, and a blood bank. Formal linkages with 
mental health, genetic counseling, rehabilitative services were also 
in place. Integrated care included clinic visits (at least yearly), 
home care, a training course in self-therapy (home care), an 
education program, and an outreach program. 
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Strawczynski et al. 1973 [76] 

A comparative study of 40 pediatric patients (2-15 years old) with 
hemophilia A and B at the Montreal Children's Hospital in 
Montreal, Canada, followed for 2 years. Some patients had 
inhibitors (2.5%). Outcomes were examined before and after the 
addition of home care to an integrated care model. Integrated care 
personnel included a hematologist, nurse, physical therapist, social 
worker, pediatrician, orthopedic surgeon, and dental surgeon. 
Integrated care included all aspects of chronic care, including 
coordination of consulting services, physiotherapy, immunizations, 
treatment of infections, and social counselling. 

Szucs et al. 1998 [82, 83] 

A study of 840 patients (35.1 ±14.6 years old) with hemophilia at 
16 hemophiliac treatment centers in 10 European countries, 
enrolled over 6 months. Some patients had HIV (31%), HepB 
(74%), and/or HepC (46%). Outcomes were examined while an 
integrated care model was in place. Integrated care personnel were 
not specified. Integrated care included clinic visits. 

Tencer et al. 2007 [87] 

A study of 61 patients (0-60 years old) with bleeding disorders 
(hemophilia, vWD) at the Indiana Hemophilia and Thrombosis 
Center, followed for 1 year prior to initiation of integrated care and 
1 year after initiation of integrated care. Some patients had HIV 
(3%) and/or inhibitors (2.5%). Outcomes were examined before 
and after implementing an integrated care model. Integrated care 
personnel included a hematologist, nurse, physical therapist, social 
worker, a disease management program (DMP) coordinator and 
specialists in dental hygiene, genetics, nutrition, career counselling, 
pharmacy, risk reduction, and research. Integrated care included 
clinic visits and home care. 

Weiss et al. 1991 [56] 

A study of 166 patients (of whom 25% were pediatric) with various 
congenital bleeding disorders (82.5% hemophilia, 16.9% vWD, 
0.6% other) at the Mount Sinai Comprehensive Care Center, 
followed for 1 year. Outcomes were examined while an integrated 
care model was in place. Integrated care services included 
pediatrics, adult medicine, hematology, nursing, physical 
therapy/rehabilitation, orthopedics, dentistry, genetic counseling, 
nursing, vocational and educational counseling, as well as 
psychiatric and social work counseling. Integrated care included 
clinic visits (1-2 times a year), ongoing contact between visits, and 
home care in some cases. 

HepB: hepatitis B; HepC: hepatitis C; HTC: Hemophilia Treatment Center; vWD: von Willebrand disease; US: United States; UK: 
United Kingdom 

 

 


