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Rationale and Policy Issues 

Cancer is the leading cause of death in Canada and is responsible for 30% 

of all deaths, with approximately 196,900 new cases diagnosed each year.
1
 

More than 50% of all patients with cancer receive radiotherapy as part of 

their initial treatment, either alone or in combination with surgery, 

chemotherapy or both.
2
 

Proton beam therapy (PBT) is an advanced radiation treatment that 

represents an alternative to photon therapy for the treatment of cancer. Its 

theoretical advantage lies in its ability to minimize the radiation dose to 

critical structures close to tumours.
3
 Choosing the least toxic radiation 

modality is important, especially in children, who are more sensitive than 

adults to radiation and are at an elevated risk of long-term side effects, 

including incurable secondary cancer.
4
 

To date, the population of pediatric and adult cancer patients receiving 

publicly funded out-of-country treatment for PBT is low, with approximately 

30 patients referred in 2016. This is likely due to the fact that many of the 

provinces that fund PBT refer only the highest priority patients.
5
 It is 

anticipated that, as new evidence becomes available and if the technology is 

installed in Canada, the publicly funded uses of PBT will expand to a 

broader range of cancer indications. 

The development of PBT began in the 1950s at accelerator laboratories and 

has expanded in the last 20 years to hospital-based facilities built specifically 

to perform the therapy. Since PBT’s approval by the US FDA in 1988, the 

global adoption of PBT has been rapid. There are now 74 facilities 

worldwide providing PBT,
6
 an additional 41 facilities under construction,

7
 

and 19 more in the planning stages of development.
8
 

PBT is an expensive technology. Construction costs range from US$25 

million to US$200 million, depending on the size and capacity of the facility.
9
 

As well, the average cost of treatment, including daily anesthesia, 

concurrent chemotherapy, and hospitalization, is C$200,000.
5,10

 Health 

Canada approved the first PBT system in February 2015. While PBT it is not 

yet available in Canada, five provinces fund the treatment out of country for 

particular patients (e.g., those with certain types of cancer).
5
 Individuals who 

are denied government funding for the therapy may pay out of pocket. 

Given that 15 countries have already adopted PBT
6
 and that the volume of 

out-of-country referrals continue to increase in Canada,
10

 it is anticipated 

that decision-makers may have to consider the cost implications of referring 

patients abroad for PBT versus installing Canadian-based facilities. 

Therefore, it will be important to determine the optimal use of PBT across 

different cancer populations, primary disease sites, and cancer stages. 

PBT may improve survival in patients who have tumours that are surrounded 

by critical tissues
11

 or in cases where secondary incurable cancers could be 

prevented.
12

 More than 100 clinical trials are now being conducted
13

 and 

preliminary results published. However, it appears that there are limited or 
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no data confirming the superiority of PBT over photon therapy. Therefore, a 

pragmatic approach is warranted for critically reviewing the evidence for 

PBT use across different cancer types and populations.
14

 

Policy Question 

Should patients continue to be sent out of country for PBT treatment, or 

should PBT be installed and implemented in Canada? 

Objectives 

The objective of this health technology assessment (HTA) is to inform the 

policy question through an assessment of the clinical effectiveness and 

safety, budget impact, patient perspectives and experiences, ethical issues, 

and implementation issues of PBT for the treatment of cancer in children 

and adults. An analytical framework of the HTA can be found in Appendix 1. 

Research Questions 

The proposed HTA will address the following research questions: 

Clinical Review 

1. What are the clinical benefits of PBT compared with other types of 

radiotherapy for the treatment of cancer in children and adults? 

2. What are the clinical harms of PBT compared with other types of 

radiotherapy for the treatment of cancer in children and adults? 

Economic Analysis 

3. What is the budget impact of installing a Canadian-based PBT facility 

as an alternative to out-of-country referrals for PBT for the treatment of 

cancer in children and adults? 

Patient Experiences and Perspectives 

4. What are the experiences and perspectives of adults and children 

diagnosed with cancer and their family members and caregivers 

related to travelling to receive cancer treatment? 

Ethical Issues 

5. What ethical issues are known in cancer treatment, and how might the 

availability of PBT influence these issues? 

6. What new ethical issues are raised by the use of PBT in cancer 

treatment? In particular, what issues are raised by the need to travel 

out of country for treatment? 

7. If PBT therapy is installed and implemented more widely in Canada, 

how should it be provided to best address the identified issues? 
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Implementation Issues 

8. What are the main challenges and enablers to implementing PBT in 

Canada? 

Methods 

This protocol was written a priori and will be followed throughout the study 

process. 

Literature Search Strategy 

The literature search will be performed by an information specialist, using a 

search strategy peer-reviewed according to the Peer Review of Electronic 

Search Strategies (PRESS) checklist.
15

 

For the clinical search, published literature will be identified by searching the 

following databases: MEDLINE with in-process records and daily updates 

via Ovid, Embase via Ovid, the Cochrane Database of Systematic Reviews, 

the Database of Abstracts of Reviews of Effects (DARE), the Health 

Technology Assessment database via Ovid, and PubMed. The search 

strategy will comprise both controlled vocabulary, such as the National 

Library of Medicine’s MeSH (Medical Subject Headings), and keywords. The 

main search concept will be proton beam therapy. The complete search 

strategy is presented in Appendix 2. 

Methodological filters will be applied to limit retrieval to HTAs, systematic 

reviews (SRs), meta-analyses (MAs), and network meta-analyses (NMAs). 

Retrieval will be limited to documents published since January 1, 2007. The 

search will be limited to English-language or French-language publications. 

Conference abstracts will be excluded from the search results. 

Three additional searches will also be performed: 

1. Information related to patient experiences and perspectives will be 

identified by searching the following databases: MEDLINE via Ovid, 

PsycINFO via Ovid, the Cumulative Index to Nursing and Allied Health 

Literature (CINAHL) via EBSCO, PubMed, and Scopus. A hybrid 

qualitative filter will be applied to limit retrieval to qualitative studies. 

The validation of this filter has been published.16 Retrieval will not be 

limited by publication date. 

2. Ethics-related information will be identified by searching the following 

databases: MEDLINE via Ovidm PsycINFO via Ovid, CINAHL via 

EBSCO, and PubMed. Retrieval will not be limited by date for the initial 

search on proton beam therapy. Retrieval for a broader search on 

related forms of cancer treatment, if required, will be limited to 

documents published since January 1, 2007. 

3. Implementation-related information will be identified by searching 

MEDLINE via Ovid, Embase via Ovid, CINAHL via EBSCO, and 

PubMed. Conference abstracts will be excluded from the search 
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results. Retrieval will be limited to documents published since January 

1, 2007. 

These additional searches will be limited to English-language or French-

language publications. 

The initial searches will be completed by April 2017. Regular alerts will be 

established to update the searches until the publication of the final report. 

Regular search updates will be performed on databases that do not provide 

alert services. Citations identified in the alerts and meeting the selection 

criteria of the review will be incorporated into the analysis if they are 

identified before the completion of the stakeholder feedback period of the 

final report. Any citations that are identified after the stakeholder feedback 

period will be described in the discussion, with a focus on comparing the 

results of these new citations to the results of the analyses conducted for 

this report. 

Grey literature (literature that is not commercially published) will be identified 

by searching the Grey Matters checklist (https://www.cadth.ca/grey-matters), 

which includes the websites of HTA agencies, clinical guideline repositories, 

systematic review repositories, patient-related groups, and professional 

associations. Google and other Internet search engines will be used to 

search for additional web-based materials. These searches will be 

supplemented by reviewing the bibliographies of key papers and through 

contacts with appropriate experts and industry. See Appendix 2 for more 

information on the grey literature search strategy. 

Clinical Review 

Study Design 

An overview of SRs, with or without MAs or NMAs or in HTAs, available in 

the literature on the comparative clinical effectiveness of PBT and its safety 

for the treatment of cancer in children and adults will be conducted to 

address Research Questions 1 and 2. 

Literature Selection Criteria 

Selection criteria for SRs are presented in Table 1.

https://www.cadth.ca/grey-matters
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Table 1: Clinical Review Literature Selection Criteria 
Population  Children and adults diagnosed with any non-skin malignancies 

 Subgroups based on the following: 
o Patient age (e.g., children [0 to 18 years old] or adults [18 years old or older]) 
o Cancer characteristics (e.g., primary or secondary, newly diagnosed or recurrent, 

resectable or unresectable, localized or metastatic) 

Intervention  PBT, in any form (e.g., passive scattering beam or spot-scanning beam), alone or in 
combination with one or more concurrent or neoadjuvant non-PBT radiotherapies (see 
Comparator) and/or radiation-free therapies (e.g., chemotherapy, immunotherapy, or 
surgery)

a
 

Comparator  External radiotherapy, of any type other than PBT, including the following, alone or in 
combination with one or more concurrent or neoadjuvant non-PBT radiotherapies and/or 
radiation-free therapies (e.g., chemotherapy, immunotherapy, or surgery):

a
 

o Two-dimensional photon therapy 
o Three-dimensional conformal radiotherapy 
o Intensity-modulated radiotherapy 

 Volumetric-modulated arc therapy (e.g., RapidArc) 
 Tomotherapy 

o Image-guided radiotherapy 
 Fiducial-based image guidance 
 Volumetric image guidance (e.g., cone-beam CT or MR) 
 Real-time tracking (e.g., Calypso system) 
 Four-dimensional radiotherapy 
 Molecular/functional image-guided radiotherapy 

o Stereotactic radiotherapy 
 Stereotactic body radiotherapy (e.g., linac-based or CyberKnife) 
 Stereotactic radiosurgery (e.g., Gamma Knife) 
 Molecular/functional image-guided radiotherapy 

 Internal radiotherapy in all dosimetric methods (e.g., low-dose, medium-dose, high-dose, or 
pulsed-dose rate), including the following, alone or in combination with one or more 
concurrent or neoadjuvant non-PBT radiotherapies and/or radiation-free therapies (e.g., 
chemotherapy, immunotherapy, or surgery):

a
 

o Interstitial brachytherapy 
o Intracavitary brachytherapy 
o Episcleral brachytherapy 

Outcome Q1: Outcomes restricted to the following: 

 Primary outcome: 
o Tumour or cancer control or response (e.g., change in tumour mass, size, or volume; or 

cancer recurrence, metastasis, or stage change [e.g., in situ, localized, regional, or 
distant]) 

 Secondary outcomes: 
o Overall survival or mortality 
o Recurrence-free or progression-free survival 
o QoL 

Q2: Outcomes restricted to the following: 

 Toxicity, both acute and long-term (e.g., skin, esophageal, gastrointestinal, neurological, or 
pulmonary), including symptoms (e.g., pain, vomiting, or death) 

 Secondary malignancies (for children only) 

Study Design  SRs, with or without MAs or NMAs or in HTAs, of randomized controlled studies and/or 
non-randomized controlled studies 

Time Frame  Past 10 years 

CT = computed tomography; HTA = health technology assessment; MA = meta-analysis; MR = magnetic resonance; NMA = network meta-analysis; 
PBT = proton beam therapy; QoL = quality of life; SR = systematic review. 
a
 This includes changing the course of radiotherapy after its initiation because of tumour shrinkage or change in tumour shape. 
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Inclusion Criteria 

SRs will be included if they are published in English or French and meet the 

selection criteria outlined in Table 1. If the total population is mixed (e.g., 

including non-cancer patients), the SR will be included if results for the 

population of interest are reported separately by the SR authors or, failing 

that, if 80% or more of the total population meets the inclusion criteria. For 

SRs that did not separately report results for the population of interest but 

provided study-level data, the SRs will be included if they have relevant 

outcomes or subgroups that are not present in any of the other SRs included 

in this overview. In these cases, relevant study-level data from the SRs will 

be extracted and reanalyzed. If age ranges for children and adults vary from 

one SR to another or are not provided (e.g., if only age means are provided), 

the SRs will be included, with the differences or lack of information noted. 

There is no restriction on the therapy duration or length of follow-up. 

For this project, eligible SRs will be those that include a detailed description 

of comprehensive selection criteria and search methods (i.e., with at least 

two electronic sources having been searched; with adequate reporting of 

years searched, databases used, and keywords or MeSH terms used; and, 

where feasible, with the search strategy provided); those that assess the 

quality, or risk of bias, of the included studies; and those that synthesize the 

findings quantitatively or qualitatively.
17

 For SRs that did not conduct quality 

assessment of the included studies, the SRs will be included if they have 

relevant outcomes or subgroups that are not present in any of the other SRs 

included in this overview. In this case, quality assessment of primary studies 

will be conducted de novo (see Quality or Risk of Bias Assessment). 

Exclusion Criteria 

SRs will be excluded if they are published only in languages other than 

English or French or if they do not meet all of the selection criteria outlined in 

Table 1. If the study population is mixed (e.g., including non-cancer 

patients), the SR will be excluded if no information is available on what 

proportion of the total population meets the inclusion criteria. 

SRs will be excluded if they are duplicate publications. Multiple publications 

of the same SR will be excluded, unless they provide unique findings of 

interest. If two or more SRs are found that completely or substantially 

overlap in the included primary studies on specific outcomes or subgroups of 

interest, the degree of overlap will be judged and reported by building a 

matrix of included primary studies.
18

 Overlapping SRs will be assessed on 

various aspects, such as their comprehensiveness, currency, and quality, 

informed by existing literature on this issue,
19

 and those with redundant data 

may be excluded, if deemed appropriate, and identified. 

Literature Screening and Selection 

Two reviewers will independently screen titles and abstracts of all citations 

retrieved from the literature search relevant to Research Questions 1 and 2, 

using the predetermined selection criteria outlined in Table 1. The full text of 
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any SR deemed to be potentially eligible by either reviewer will be retrieved. 

The reviewers will independently review the full text of all selected citations, 

using the predetermined selection criteria outlined in Table 1, and compare 

their included and excluded SRs. Any disagreements will be resolved 

through discussion until consensus is reached, involving a third reviewer if 

necessary. SRs deemed to be eligible by both reviewers, with or without 

third-party adjudication, will be included. The study selection process will be 

presented in a Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) flow chart. A list of SRs excluded from the full-text 

review will be provided, with reasons for exclusion. A full-text screening 

checklist for Research Questions 1 and 2 can be found in Appendix 3. 

Data Extraction 

A standardized data extraction form (Appendix 4) will be used to extract data 

from the included SRs. Relevant information includes both descriptive data 

and results reported in all included SRs, such as: 

 first author name, publication year, country, and funding sources 

 review design, databases and time frames searched, and quality 
assessment tool used 

 study types, number, and publication years of primary studies included 

 number, age, sex, cancer type, and comorbidities of patients included 

 descriptions of intervention, comparator, and therapy duration 

 descriptions of primary and secondary outcomes reported, length of 
follow-up, and loss to follow-up 

 descriptions of subgroup or meta-regression analyses of interest 

 results and conclusions for the outcomes and subgroups of interest 

 results of quality assessments, if conducted in the SRs. 

From SRs that presented quantitative data in results, measures of treatment 

effects (e.g., risk ratios, odds ratios, or risk differences for dichotomous 

outcomes and mean differences or standardized mean differences for 

continuous outcomes) and whether fixed-effects or random-effects models 

were used will be extracted. From SRs that synthesized study findings 

qualitatively, summary results will be extracted. 

For SRs that did not separately report results for the population of interest 

but provided study-level data, relevant study-level data from the SRs will be 

extracted and analyzed for SRs that have relevant outcomes or subgroups 

that are not present in any of the other SRs included in this overview. Upon 

identifying the need for study-level data extraction and reanalysis, an 

addendum to this protocol will be prepared a priori to outline the analysis 

methods. 

Data from each included SR will be extracted by one reviewer and checked 

for accuracy by a second reviewer. Disagreements will be resolved through 

consensus, involving a third reviewer if necessary. Data will not be extracted 
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from figures if they do not explicitly provide numerical data. Primary studies 

included in the SRs will be checked for any missing information, to clarify 

any issues, or to verify extracted data, if necessary. Authors of the included 

SRs will not be contacted to provide any missing information or clarify any 

issues. 

Quality or Risk of Bias Assessment 

The Risk of Bias in Systematic Reviews (ROBIS) tool,
20

 designed to assess 

the risk of bias in SRs of randomized controlled trials and non-randomized 

studies, with its 21 questions across four domains, will be used as the 

primary instrument for the assessment of the included SRs. Each question 

will be answered as “yes,” “probably yes,” “probably no,” “no,” or “no 

information,” with “yes” indicating very low concerns and “no” indicating very 

high concerns about potential bias. 

Additional criteria not included in the ROBIS tool (e.g., inclusion of grey 

literature, provision of a list of included studies and a list of excluded studies, 

and declaration of conflicts of interest) will supplement the methodological 

assessment of the included SRs. Each question will be answered as “yes,” 

“no,” “unclear,” or “not applicable,” with “yes” indicating high quality and “no” 

indicating low quality. 

For the included SRs that did not conduct quality or risk of bias assessment 

of the included primary studies, the Cochrane Risk of Bias tool (for 

randomized controlled trials)
21

 or the Risk of Bias in Non-Randomized 

Studies of Interventions tool (ROBINS-I, for non-randomized studies)
22

 or 

both tools will be used to evaluate the included primary studies. For the 

Cochrane Risk of Bias tool, each question will be answered as “yes,” “no,” 

“unclear,” or “not applicable,” with “yes” indicating high quality and “no” 

indicating low quality. For ROBINS-I, each question will be answered as 

“yes,” “probably yes,” “probably no,” “no,” or “no information,” with “yes” 

indicating very low concerns and “no” indicating very high concerns about 

potential bias. 

A list of the questions from the various tools and additional criteria can be 

found in Appendix 5. Two reviewers will pilot the questions on a sample of 

the included SRs until consistency between the reviewers is reached with no 

major qualitative differences in their ratings. The quality or risk of bias of 

each included SR or primary study will be assessed by one reviewer and 

checked for accuracy by a second reviewer. Any disagreements will be 

resolved through discussion until consensus is reached, involving a third 

reviewer if necessary. Although the results of the methodological 

assessments will not be used to further include or exclude the included SRs, 

except in cases of overlapping SRs, the conclusions and discussion of the 

final report will focus on the findings of the SRs of higher quality. 

 

 



  

 

 

 

 

 

 

 

 
CADTH HEALTH TECHNOLOGY ASSESSMENT  Proton Beam Therapy for the Treatment of Cancer in Children and Adults – Project Protocol 13 

Summary of Evidence 

Description of Study Characteristics and Findings 

A summary of SR characteristics — including the total number of SRs as 

well as the number of primary studies and patients included in each SR by 

population, intervention, comparator, outcome, and study design (PICOS) 

elements, years of publication, countries where SRs were conducted or of 

the corresponding authors, and findings — will be provided in the form of 

tables and a narrative summary. From SRs that presented quantitative data 

in results, measures of treatment effects (e.g., risk ratios, odds ratios, or risk 

differences for dichotomous outcomes, and mean differences or 

standardized mean differences for continuous outcomes) and whether fixed-

effects or random-effects models were used will be reported. From SRs that 

synthesized study findings qualitatively, summary results will be reported. In 

the case that more than one SR is included for a given intervention, 

comparator, and outcome of interest, any overlap of included studies among 

SRs will be presented and described using a matrix of included primary 

studies, and any SRs excluded based on their overlap with other SRs will be 

identified. 

A narrative synthesis of the results of included SRs will be conducted. No 

MA or NMA will be conducted. The findings will be grouped based on cancer 

types and comparators, and an overview of the outcomes will be 

synthesized narratively, highlighting any trends across SRs, subgroup-

specific findings, and short-term versus long-term effects. Active and direct 

comparisons between interventions will be reported as such, and no formal 

testing will be conducted to indirectly compare interventions that were not 

directly assessed against each other. No re-synthesis of the findings from 

primary studies will be conducted. Results will be re-presented as reported 

in SR reports, including a summary estimate and confidence interval, 

measure of heterogeneity, and number of studies and participants 

contributing to each estimate, as available. Tables will be developed to 

present results by outcome and to accompany the narrative summary to 

ensure consistency of presented information across all included SRs and to 

facilitate comparisons by the reader. For each outcome of interest, findings 

will be narratively summarized for the overall study population and also for 

each subgroup listed in Table 1. 

Description of Quality or Risk of Bias Assessments 

A narrative summary of the quality or risk of bias assessment of primary 

studies included in the SRs will be provided. Specifically, a table will be 

developed to narratively summarize the descriptions and overall ratings 

presented in each included SR. Any de novo quality or risk of bias 

assessment conducted on primary studies in this overview will be included 

and indicated as such in this table. 
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A narrative summary of the quality or risk of bias assessment of each 

included SR will also be provided. Specifically, tables will be developed to 

present the answers to the questions of the ROBIS tool with colour codes, 

where green and light green indicate “yes” and “probably yes,” respectively, 

red and light red indicate “no” and “probably no,” respectively, and yellow 

indicates “no information” for each question. The tables will also present the 

answers to the questions from additional criteria with colour codes, where 

green, red, and yellow indicate “yes,” “no,” and “unclear,” respectively, for 

each question. A narrative description of the strengths and limitations of the 

included SRs will also be presented in the main text of the report to provide 

the reader with a holistic, qualitative overview of the literature. 

Economic Analysis 

To address Research Question 3, a budget impact analysis will be 

conducted. Specifically, the budget impact analysis will compare the budget 

impact of acquiring the first and only Health Canada–approved PBT system, 

Mevion S250, to the alternative of continuing to send patients out of country 

for treatment. The primary perspective will be that of a Canadian publicly 

funded health care system (i.e., provincial Ministry of Health). The patient 

population will be defined to reflect the current individuals who are eligible 

(i.e., children and adults with cancer) and who have obtained approval for 

out-of-country referrals to treatment. Potential sensitivity analysis may be 

conducted to explore the impact of an indication expansion that goes 

beyond the current patient population who are currently approved for out-of-

country treatment, contingent on the findings of the clinical review. 

The costs captured in the budget impact analysis will reflect the analytical 

perspective. Specifically, the costs in the analysis will focus on the resource 

utilization or costs elements that are expected to differ between the two 

options being evaluated. This may include the construction and operating 

cost of a Canadian facility and travel-related expenses. If Canadian-relevant 

costs are unavailable, costs will be estimated from the medical literature 

and, ideally, from comparable health systems. If necessary, costs will be 

adjusted to 2017 Canadian dollars using the health care component of the 

consumer price index. Given the scope of the research question, to ensure 

comparability between Canadian and international prices, international 

prices will be converted to Canadian dollars where appropriate. 

The time horizon in this analysis will reflect what is relevant to the budget 

holder as per good research practices.
23

 A sensitivity analysis may be 

conducted varying the time horizon to reflect the expected useful life of a 

PBT facility. 

Uncertainty in the structure and parameters of the budget impact analysis 

will be evaluated through scenario analyses. Assumptions and limitations 

will be identified and acknowledged in the report, and, where possible, these 

assumptions will be tested through scenario analyses. 

The budget impact analysis will be conducted in accordance with the most 

recent good practice guidelines for budget impact analyses, published by the 
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ISPOR (International Society For Pharmacoeconomics and Outcomes 

Research) Task Force on Good Research Practices.
23

 

Patient Experiences and Perspectives 

Methods 

A rapid review and thematic synthesis of the published qualitative literature 

will be conducted to address Research Question 4. 

Literature Search Strategy 

The search strategy will be developed in consultation with the information 

specialist at CADTH. A qualitative research filter will be applied to the topic-

specific search strategy. In the interest of expediency, the scope of the 

review will be limited to peer-reviewed, published literature. 

Eligibility Criteria 

The reviewers will include English-language and French-language reports 

using any descriptive or interpretive qualitative methodology that explore the 

experiences or perspectives of individuals travelling away from their home 

community to receive cancer treatment for either themselves or family 

members. Eligibility criteria are presented in Table 2. 

The reviewers will exclude papers that are unpublished (e.g., reports, 

theses), are not in English or French, report non-empirical studies, use non-

qualitative methods, or are off-topic (that is, not addressing the topic of 

travelling for cancer treatment). Due to the limited information available in 

abstracts, the reviewers will exclude studies or results presented in abstract 

form only. 

Table 2: Eligibility Criteria for Patient Preferences and Experiences Review 

Topical Parameters Travelling for cancer treatment of any kind, where travel involves at least 
one overnight stay 

Population Parameters Children and adults with a diagnosis of any type of cancer, their family 
members, or their non-clinical caregivers; no restriction on age 

Temporal Parameters No limits on time frame 

Methodological Parameters Qualitative studies of any design, i.e., empirical studies that include (1) in-
depth or open-ended interviews, lengthy participant or field observations, 
or document or artifact review; or (2) techniques for analysis and 
interpretation of data that move beyond the data generated 
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Screening and Selecting Studies for Inclusion 

One reviewer will screen all citations retrieved from the literature search 

based on the eligibility criteria. Titles and abstracts will be reviewed to 

identify papers addressing the experiences and perspectives of those 

people who travel for treatment as well as of their family members or non-

clinical caregivers. The full text of all potentially relevant reports will be 

retrieved for detailed review and screened by one reviewer according to the 

eligibility criteria. The screening and sorting of eligible papers will be 

managed using Endnote X7 for Mac, which is a reference management 

software package.
24

 The final study selection process will be illustrated in a 

PRISMA flow chart.
25

 

Data Collection and Extraction  

One reviewer will extract data into an a priori developed standardized 

electronic form (see Appendix 6). Descriptive data include such items as first 

author, year of publication, article title, study objectives, participant 

characteristics, and study design. 

Result statements from the eligible articles relevant to the research question 

will be captured for analysis using NVivo qualitative data analysis software.
26

 

Result statements are typically presented within the results section of a 

report and are characterized as data-driven and integrated findings based 

on participant experiences. Before being coded, each result statement will 

be assessed to ensure it is differentiated from raw data, methods, external 

data, and researchers’ conclusions and implications.
27

 

Quality Assessment 

A single reviewer with experience in qualitative research design and 

synthesis will assess the quality of included papers. Assessments will be 

conducted using the Critical Appraisal Skills Programme (CASP) quality 

appraisal checklist for qualitative research.
28

 The results of the quality 

assessment process will be reported narratively and summarized in a table 

to highlight the strengths and limitations of each study. Following current 

conventions in qualitative meta-synthesis, papers will not be excluded from 

the review on the basis of indicators of quality.
29,30

 This approach recognizes 

that procedural details are typically under-reported and that theoretically 

sophisticated findings are not necessary to contribute valuable information to 

a synthesis of multiple studies or to inform applied health research 

questions.
31

 

Data Analysis 

Descriptive Analysis 

A descriptive analysis of study characteristics will be conducted, which will 

involve the calculation of frequencies for relevant categories across studies. 
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The goal is to characterize the set of included studies in terms of important 

study and participant characteristics (e.g., type of treatment sought, sample 

size). Study and participant characteristics will be summarized in a table and 

accompanied by a narrative description. 

Thematic Synthesis 

The reviewers will conduct a thematic synthesis comprising three stages: 

coding, developing descriptive themes, and developing analytic themes. The 

analysis will be conducted by a single reviewer using NVivo qualitative data 

analysis software.
26

 

Coding (Stage 1) 

In the first coding stage, one reviewer will read the results section of each 

full-text article and code the text line-by-line for meaning and content. Codes 

that identify relevant concepts and ideas will emerge inductively from the 

data. As new codes emerge, all data will be recoded to search for further 

instances of the meaning captured by that code. Codes will be assigned to 

data from all studies regardless of study design in a consistent manner of 

inductive and iterative coding. 

When all codes are applied to the full sample of results, codes will be 

assessed for consistency in interpretation and application and to determine 

whether any additional levels of coding are needed. 

Descriptive Themes (Stage 2) 

In the second stage of the analysis, the codes developed in the prior stage 

will be organized into related areas to construct descriptive themes. In this 

process, the reviewer will assess similarities and differences between codes. 

New codes might also be created during this process to capture the 

meaning of groups of initial codes. If relevant, codes may be related to one 

another, such as in a tree structure, or codes might not have any relational 

structure.
27

 When differences are identified, the reviewer will assess whether 

these can be explained by differences in methods or sample characteristics. 

Similarly, the reviewer will assess whether emergent themes are 

transferable across different study contexts. If not, the question will likewise 

be asked if differences are a result of methods or sample characteristics. By 

seeking out differences in this way, the range of perspectives held by people 

will become apparent, and subgroups may potentially be identified for which 

certain results apply (e.g., by cancer type, age, distance to travel, or 

treatment type).
27

 Once descriptive themes are identified, a draft summary 

of the results across the studies organized by each theme will be written. A 

meeting will be scheduled with a second researcher with experience in 

qualitative research design and synthesis to review and discuss the 

emergent themes. The final version will represent a synthesis that remains 

fairly close to the original results of the included studies, with minimal 

interpretation. 
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Analytic Themes (Stage 3) 

During the final stage, the data-driven descriptive themes from the prior 

stage will be analyzed through the theoretical structure provided by the 

policy question to develop theory-driven analytic themes in direct response 

to the practical needs of decision-makers. In this stage, the reviewer will use 

the descriptive themes to infer an answer to the policy question. The 

intention of this analysis is to identify issues and concerns relevant to the 

setting of cancer treatment, building on the experiences and perspectives of 

those travelling for treatment. 

Explicit notes will be kept using the memo and annotation features in NVivo 

to record decisions on coding and theme development to help ensure rigour 

in the analysis. 

Ethical Issues 
1. Normative questions on the implementation of PBT for cancer 

treatment may be divided into three broad categories (Research 

Questions 5 to 7): 

2. What ethical issues are known in cancer treatment, and how might the 

availability of PBT influence these issues? 

3. What new ethical issues are raised by the use of PBT in cancer 

treatment? In particular, what issues are raised by the need to travel 

out of country for treatment? 

4. If PBT therapy is installed and implemented more widely in Canada, 

how should it be provided to best address the identified issues? 

These questions are matters of systems-level (or population-level) ethics, 

which examine questions that will affect a large number of people and in 

which outcomes and interests are considered in aggregate (organizational 

ethics, policy ethics, and public health ethics are all domains of systems-

level ethics). For systems-level ethics, instead of asking “Does this 

technology benefit the patient?” and “Does this technology disadvantage 

vulnerable individuals?” the reviewers ask, “Does this technology create 

overall benefit with minimized and proportional harms for the population?” 

and “Does this technology disadvantage marginalized groups?” 

The development of a response to the question of how a technology should 

be implemented or provided also requires the consideration of the nature of 

the technology from the individual perspective, invoking the individualist 

considerations that are dominant in clinical ethics, such as respect for 

persons, benefit, autonomy, dignity, and fairness from the individual 

perspective. Such considerations inform recommendations for how the 

technology could be implemented and delivered in a way that lives up to 

core values or principles. If the analysis determines that the technology 

cannot be implemented in a way that sufficiently lives up to these core 

values, the acceptability of the technology at the systems level may be 

influenced. 
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Perspectives 

The relevant perspectives that need to be considered in identifying and 

addressing the ethical issues associated with PBT as a method of cancer 

treatment include cancer patients for whom PBT may be helpful, those in 

their families and communities with whom they are interdependent and who 

may be affected by the cancer patient’s treatment plan and its 

consequences, communities that might be differentially affected by access 

to certain types of cancer treatment and resultant changes in organization 

and delivery, health care providers (including primary and tertiary care 

providers), care systems that might or might not be implicated (such as 

cancer centres and health care funders), and the general public, which has a 

shared interest in the use of public resources. 

Inquiry 

The nature of the ethical analysis of emerging technologies requires a two-

step approach to the identification of potential issues. In the first step, a 

review of the ethics literature is conducted to identify existing ethical 

analyses for the new technology or (if there are too few such analyses) for 

technology currently deployed to the same purpose. In the second step, 

based on gaps identified in the ethics literature, primary analysis is 

undertaken that may require selective searches to provide the basis in ethics 

and evidence for analysis of emerging issues. The aims are to identify and 

assess the relative importance and strength of the identified concerns and 

proposed solutions and also to identify and assess issues that have not yet 

come to the attention of academic ethicists and to craft possible solutions 

that have not yet been proposed. 

Solutions to ethical concerns in applied ethics typically rely not just on the 

ethical values at stake but also on the specific details of community and 

patient perspectives, clinical utility, economic analysis, and implementation 

considerations. As such, the ethical review involves an iterative process 

whereby the ethical analysis is responsive to results emerging from clinical, 

implementation, patient perspective, and economic reviews. 

Review of the Bioethics Literature 

A review of the empirical and normative ethics literature will be conducted to 

identify normative analyses, qualitative research, and opinion pieces that 

identify ethical issues in PBT. If this search generates fewer than 30 results, 

the search parameters will be widened to search for ethical issues in related 

forms of cancer treatment. 

In addition to literature that explicitly addresses ethical issues, literature from 

the clinical, patient experience, economic, and implementation analyses may 

raise ethical issues. For example, an empirical investigation of patient and 

family experiences in travelling to the US for PBT, when read through an 

ethics lens, may raise ethical issues. An economic analysis might raise 

questions about equity due to its chosen methods for determining quality-
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adjusted life-years for particular outcomes. An implementation question may 

highlight professional values that are emphasized differently in different 

areas of practice, such as the emphasis of clinical medicine on individual 

benefit and of public health on the public good. Therefore, the results of the 

planned analyses of patient and caregiver perspectives and experiences, 

implementation issues, and clinical and economic considerations will inform 

this analysis. 

Eligibility Criterion 

Articles will be categorized as “retrieve” if they meet the following criterion: 

 provides evidence or analysis of or otherwise identifies an ethical issue 
arising in the use of PBT for cancer treatment. 

Screening and Selecting Articles for Inclusion 

The selection of relevant literature will be carried out by screening the title 

and abstracts (based on the above eligibility criterion) of citations 

independently by two reviewers. If only one reviewer assesses an article to 

be eligible or if it is not possible to determine potential eligibility based on the 

abstract, the full text will be retrieved. 

If there are fewer than 30 eligible articles, and these are considered by the 

reviewers to inadequately indicate the range of ethical issues involved in use 

of PBT for cancer treatment, the search will be broadened to ethical issues 

in related treatment methods. 

The goal in a review of ethics literature is to canvass what arises as an 

ethical issue from a broad range of relevant perspectives. Therefore, the 

quality of normative analysis does not figure in the article selection criteria: 

any identification of an issue by a patient, provider, or policy-maker is of 

interest whether it is presented through rigorous ethical argumentation, in 

the course of an opinion or advocacy piece, or as a finding in qualitative 

research. For example, academic ethicists may focus on certain issues 

because these relate to theoretical trends in their discipline, while an opinion 

piece by a clinical or policy leader or a patient experience may bring to the 

fore ethical questions that are neglected by academic ethicists but highly 

pertinent to the assessment of the technology in the relevant context. 

Despite the different standards of normative argumentation for each kind of 

report, the importance of the issues raised cannot be assessed solely by 

these standards, and so literature cannot be excluded based on them. 

Reports meeting all criteria will be included in the analysis, and reports that 

do not meet these criteria will be excluded from analysis. 

Disagreements between reviewers will be resolved by discussion and 

consensus. In the event of persistent disagreement, a third assessor will 

adjudicate. 
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Data Extraction 

The bibliographic details for each report (e.g., author, publication date, 

journal), the potential ethical issues raised, and the report’s conclusions 

(issues identified, values at stake identified through normative analysis, and 

solutions proposed, and their normative justification if presented) will be 

summarized in a table. 

Analysis 

An axiological questions-based approach (described in Hofmann 2014)
32

 will 

be used to explore the issues identified, values described, and solutions 

proposed in the systematic review to further clarify and uncover ethical 

issues that are relevant to policy-makers. Issues that are identified that are 

not addressed by the axiological approach will be highlighted, and 

supplementary searches will be pursued in case there are axiological 

questions that were not addressed by any of the identified issues in the 

initial search. 

This axiological approach applies 33 questions to highlight overt and covert 

values issues with regard to health technology. These questions are 

designed to explore a comprehensive set of values. In the area of 

population-level or systems-level ethics, important values include justice 

(equity in access and outcomes, resource allocation in relation to community 

needs, and social justice concerns about voice and control); the (feasible) 

minimization of harms and maximization of benefits in the implementation of 

technology and the acceptability of residual harms given realistically 

anticipated benefits; responsibility, accountability, and the trustworthiness of 

health care providers, health care systems, and those responsible for public 

safety; the tension as it appears in public health between individual 

autonomy and the pursuit of a public good (in this case, improved cancer 

treatment and survival); and cultural, social, and religious values and mores 

that may be engaged by a public health program. 

Summarizing and Presenting Results 

Review of the existing literature and communication with the other analyses 

in progress may identify issues that have not yet been analyzed or proposed 

solutions that have not yet been explored in the literature that explicitly 

addresses ethical issues in PBT for cancer treatment or in the literature that 

explicitly addresses ethical issues in cancer treatment more broadly. This is 

to be expected with the assessment of an emerging technology. Where the 

report undertakes analysis that is not derived from the peer-reviewed 

literature, this will be noted in the interests of transparency. 

Ethical issues are multidimensional. Their reporting can be organized 

procedurally (through a patient or clinical care continuum), structurally 

(through the levels of the health care system at which they emerge, as 

micro-level, meso-level, and macro-level issues), according to the key 

values commonly identified in the public health ethics literature, or according 
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to the specific issues and concerns identified in the review and in 

communication with other review processes. The review will be organized 

according to whichever of these four frameworks best suits the results of the 

review and facilitates its use by decision-makers. 

Ethical analysis assists in social and policy decision-making but is not itself 

the site of legitimate social decision-making, which requires the consultation 

and deliberation on the part of relevant stakeholders. Decisions will often be 

sensitive to emerging empirical evidence provided by the other reviews. 

Furthermore, the ethical implications of a health technology are often 

determined by the nature of the local context. The implications of values of 

fair access and consistency of service within the population, in particular, are 

determined by facts about how health care services are arranged and 

provided. 

Given these features of ethical decision-making, the results of the ethics 

review will be presented in a way that helps decision-makers better 

understand the ethical implications of the decisions and recommendations to 

which they come. For example, a number of contextualizing questions will 

be developed based on the identified issues so that decision-makers can 

assess localized impact, and proposed solutions will be analyzed to indicate 

the relevant ethical trade-offs at stake and mitigation strategies that could be 

employed to manage these trade-offs. 

Implementation Issues 

Methods 

To understand the implementation issues associated with PBT, a multi-stage 

research protocol is planned to address Research Question 8. The protocol 

is sequentially designed such that the findings at each stage will inform the 

need and scope of the next stage of research. The three stages are a 

survey, a review of the published literature, and telephone or email 

consultations with targeted experts and stakeholders. 

Data Collection 

Stage 1: Survey 

As part of the standard CADTH process for guiding topic selection for large 

HTA products, an Environmental Scan (comprising a survey and a literature 

review) was conducted for this project. The purpose of the Environmental 

Scan was to provide a general overview of policy, practice, and research 

issues related to PBT in Canada. To specifically address implementation 

issues related to PBT, however, two questions were added to the survey 

questionnaire, which was sent by email to provincial representatives in 

Canada involved in the management of patients with cancer or the funding 

of their therapy. The two questions were as follows: 
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1. In the Canadian context, please indicate the importance of barriers 

identified by other countries for implementing PBT, including evidence, 

funding, and access barriers. 

2. In the Canadian context, please indicate the importance of facilitators 

that may influence implementation of PBT, including evidence, 

technological advances, training, funding, and collaboration facilitators. 

The literature review that was conducted for the Environmental Scan did not 

include implementation issues, as a result of which a separate (targeted) 

literature review on the topic will be conducted (stage 2). 

Stage 2: Literature Search 

A targeted literature search will be performed by a CADTH information 

specialist using keywords (e.g., feasibility, training, travel) related to 

implementation. It is likely that an iterative strategy will be followed such 

that, as important issues and strategies become known, the reviewers will 

conduct more targeted searches to identify more information on these new 

and currently unexpected issues. 

Eligibility Criteria 

The reviewers will include English-language reports that that describe 

implementation and context issues, including barriers and facilitators, 

associated with installing and maintaining a PBT facility and program for the 

treatment of cancer in children and adults. 

Screening and Selecting Articles for Inclusion 

Articles will be screened and selected for inclusion by one reviewer based on 

the eligibility criteria. First, titles and abstracts will be reviewed to identify 

potentially relevant papers; then, the full text of all potentially relevant 

reports will be retrieved for definitive determination of eligibility. 

Data Extraction 

Data extraction will be performed by one reviewer. The data extracted will 

include bibliographic details of included papers, reported implementation 

barriers and facilitators, and other key findings related to implementation and 

relevant context information. 

Stage 3: Consultations 

Consultations may be conducted with targeted experts and stakeholders 

identified through the clinician networks managed by the knowledge 

mobilization team to augment the literature and survey responses. These 

stakeholders may include clinicians involved in radiation therapy, Canadian 

hospitals considering the installation of PBT technology, and experts from 

countries that have already implemented PBT. Manufacturers of PBT 

equipment may be consulted about details related to the Canadian context. 

Determining which stakeholders to consult will depend on the nature of 

outstanding questions following the literature review (stage 2); one or two 
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stakeholders from each relevant group should be sufficient, but this number 

might change depending on the information provided or still lacking. 

To guide the consultations, a semi-structured interview guide will be 

developed. Interview questions related to implementation will be developed 

based on gaps identified in the literature review and to obtain more 

information on key issues. Consultations will be conducted by phone by a 

knowledge mobilization officer, and follow-up questions or clarifications will 

be conducted by email. Consent to publish comments and names will be 

sought. 

Data Analysis 

The analysis of data collected from the each research study will be similarly 

guided, as below. 

Perspectives 

When analyzing data, the items coded and summaries written will be those 

most relevant at the health services delivery level. The aim will be to provide 

information to policy-makers on the operational requirements that should be 

in place if a decision is made to purchase and install PBT technology, or if a 

decision is made to continue referring Canadian patients out of country for 

treatment. 

Descriptive Analysis 

A narrative summary of the findings will be written by a knowledge 

mobilization officer. If possible, the summary will categorize findings based 

on INTEGRATE-HTA categories.
33

 INTEGRATE-HTA defines eight domains 

of context (i.e., setting, geographical, epidemiological, socioeconomic, 

sociocultural, political, legal, and ethical) and four domains of 

implementation (i.e., provider, organization and structure, funding, and 

policy), each contributing differently to how an intervention is implemented, 

who can access it, and ultimately the effectiveness of an intervention. 

Given the emergent nature of this topic area, the planned analysis could be 

revised based on the data collected. 

A list and description of factors that have the potential to facilitate or 

challenge successful implementation will be presented, as well as a 

summary of potential strategies that could be used to implement or increase 

the uptake of the technology, if the decision is made to do so. Additionally, a 

summary of how each factor influences implementation will be provided and, 

where possible, strategies will be identified that could be used to ensure that 

these factors are considered or mitigated. 
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Knowledge Mobilization 

The implementation issues identified will guide the development of 

knowledge mobilization activities, tools, and tactics to support the 

implementation of any resulting decisions or changes to the health care 

system or health service delivery. 

Protocol Amendments 

If amendments to the protocol are required at any time during the study, 

reasons for changes will be recorded and reported in the final report.
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Appendix 1: Analytical Framework 
 

 
 
PBT = proton beam therapy; QoL = quality of life. 
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Appendix 2: Literature Search Strategy 

Clinical Database Search 

OVERVIEW 

Interface: Ovid 

Databases: Embase 1974 to Present 
MEDLINE Daily and MEDLINE 1946 to Present 
MEDLINE Epub Ahead of Print, In-Process & Other Non-Indexed Citations 
Cochrane Database of Systematic Reviews (CDSR) 
Database of Abstracts of Reviews of Effects (DARE) 
Health Technology Assessment (CLHTA) 
Note: Subject headings have been customized for each database. Duplicates between 

databases were removed in Ovid. 

Date of Search: To be completed by April 2017.  

Alerts: Monthly search updates until project completion 

Study Types: Health technology assessments; systematic reviews; meta-analyses; and network meta-analyses  

Limits: Date limit: 2007 - present 
Language limit: English- and French-language 
Conference abstracts: excluded 

SYNTAX GUIDE 

/ At the end of a phrase, searches the phrase as a subject heading 

exp Explode a subject heading 

* Before a word, indicates that the marked subject heading is a primary topic; 
or, after a word, a truncation symbol (wildcard) to retrieve plurals or varying endings 

adj# Adjacency within # number of words (in any order) 

.ti Title 

.ab Abstract 

.hw Heading word; usually includes subject headings and controlled vocabulary  

.pt Publication type 

.kw Author keyword (Embase); Keyword (CDSR and DARE) 

.kf Author keyword heading word (MEDLINE) 

.mp Mapped term 

.jw Journal title word 

.ae Qualifier (MEDLINE, CDSR, DARE and CLHTA); adverse effects 

.tu Qualifier (MEDLINE, CDSR, DARE and CLHTA); therapeutic use  

ppez Ovid database code; MEDLINE In-Process & Other Non-Indexed Citations, MEDLINE Daily and Ovid 
MEDLINE 1946 to Present 

oemezd Ovid database code; Embase 1974 to present, updated daily 

coch Ovid database code; Cochrane Database of Systematic Reviews 

dare Ovid database code; Database of Abstracts of Reviews of Effects 

clhta Ovid database code; Health Technology Assessment 
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CLINICAL DATABASE SEARCH STRATEGY 

1 Proton Therapy/ 

2 
Protons/ and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*).ti,ab,kf,kw,hw. 

3 Protons/ae, tu 

4 
(proton* and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*)).ti,kf,kw. 

5 
(proton* adj5 (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*)).ab. 

6 proton therap*.ti,ab,kf,kw. 

7 protontherap*.ti,ab,kf,kw. 

8 
((particle* or hadron*) and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or chemoradiation* 

or chemoradiotherap* or therap*)).ti,kf,kw. 

9 
((particle* or hadron*) adj3 (beam* or minibeam* or radiation* or irradiation* or radiotherap* or chemoradiation* 

or chemoradiotherap* or therap*)).ab. 

10 (particletherap* or hadrontherap*).ti,ab,kf,kw. 

11 or/1-10 

12 (proton* and therap*).ti,kf,kw. 

13 (proton* adj3 therap*).ab. 

14 (PBT or PBRT).ti,ab,kf,kw. 

15 or/12-14 

16 exp Neoplasms/ 

17 
(cancer* or neoplasm* or tumor* or tumour* or oncolog* or malignanc* or metastatic* or metastasis or 

metastases or cyst*).ti,ab,kf,kw,hw,jw. 

18 

(adenocarcinoma* or adenoma* or angiosarcoma* or astrocytoma* or carcinoma* or cholangiocarcinoma* or 

chondrosarcoma* or chordoma* or choriocarcinoma* or craniopharyngioma* or cytoma* or ependymoblastoma* 

or esthesioneuroblastoma* or fibrosarcoma* or germinoma* or glioblastoma* or glioma* or hemangioma* or 

hemangiosarcoma* or histiocytoma* or hypernephroma* or incidentaloma* or leiomyosarcoma* or leukaemia* or 

leukemia* or lipoma* or liposarcoma* or lymphangiosarcoma* or lymphoma* or medulloblastoma* or melanoma* 

or meningioma* or mesothelioma* or myeloma* or myxosarcoma* or neuroblastoma* or neurofibrosarcoma* or 

oligoastrocytoma* or oligodendroglioma* or osteosarcoma* or paraganglioma* or pheochromocytoma* or 

plasmacytoma* or pineoblastoma* or pleomorphic xanthoastrocytoma* or rhabdomyosarcoma* or sarcoma* or 

schwannoma* or seminoma*).ti,ab,kf,kw,hw. 

19 
(radiation* or irradiation* or radiotherap* or radio-therap* or chemoradiation* or 

chemoradiotherap*).ti,ab,kf,kw,hw,jw. 

20 or/16-19 

21 15 and 20 

22 11 or 21 

23 22 use ppez 

24 22 use coch 

25 22 use dare 

26 22 use clhta 

27 proton therapy/ 

28 proton therapy system/ 

29 proton radiation/ 

30 fast proton radiation/ 

31 beam therapy/ and proton*.ti,ab,kw. 

32 (proton* and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 
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CLINICAL DATABASE SEARCH STRATEGY 

chemoradiation* or chemoradiotherap*)).ti,kw. 

33 
(proton* adj5 (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*)).ab. 

34 proton therap*.ti,ab,kw. 

35 protontherap*.ti,ab,kw. 

36 particle radiation/ 

37 
((particle* or hadron*) and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or chemoradiation* 

or chemoradiotherap* or therap*)).ti,kw. 

38 
((particle* or hadron*) adj3 (beam* or minibeam* or radiation* or irradiation* or radiotherap* or chemoradiation* 

or chemoradiotherap* or therap*)).ab. 

39 (particletherap* or hadrontherap*).ti,ab,kw. 

40 or/27-39 

41 (proton* and therap*).ti,kw. 

42 (proton* adj3 therap*).ab. 

43 (PBT or PBRT).ti,ab,kw. 

44 or/41-43 

45 exp neoplasm/ 

46 
(cancer* or neoplasm* or tumor* or tumour* or oncolog* or malignanc* or metastatic* or metastasis or 

metastases or cyst*).ti,ab,kw,hw,jw. 

47 

(adenocarcinoma* or adenoma* or angiosarcoma* or astrocytoma* or carcinoma* or cholangiocarcinoma* or 

chondrosarcoma* or chordoma* or choriocarcinoma* or craniopharyngioma* or cytoma* or ependymoblastoma* 

or esthesioneuroblastoma* or fibrosarcoma* or germinoma* or glioblastoma* or glioma* or hemangioma* or 

hemangiosarcoma* or histiocytoma* or hypernephroma* or incidentaloma* or leiomyosarcoma* or leukaemia* or 

leukemia* or lipoma* or liposarcoma* or lymphangiosarcoma* or lymphoma* or medulloblastoma* or melanoma* 

or meningioma* or mesothelioma* or myeloma* or myxosarcoma* or neuroblastoma* or neurofibrosarcoma* or 

oligoastrocytoma* or oligodendroglioma* or osteosarcoma* or paraganglioma* or pheochromocytoma* or 

plasmacytoma* or pineoblastoma* or pleomorphic xanthoastrocytoma* or rhabdomyosarcoma* or sarcoma* or 

schwannoma* or seminoma*).ti,ab,kw,hw. 

48 
(radiation* or irradiation* or radiotherap* or radio-therap* or chemoradiation* or 

chemoradiotherap*).ti,ab,kw,hw,jw. 

49 or/45-48 

50 44 and 49 

51 40 or 50 

52 51 use oemezd 

53 52 not conference abstract.pt. 

54 23 or 53 

55 meta-analysis.pt. 

56 
meta-analysis/ or systematic review/ or meta-analysis as topic/ or "meta analysis (topic)"/ or "systematic review 

(topic)"/ or exp technology assessment, biomedical/ 

57 ((systematic* adj3 (review* or overview*)) or (methodologic* adj3 (review* or overview*))).ti,ab,kf,kw. 

58 "overview of reviews".ti,ab,kf,kw. 

59 ((quantitative adj3 (review* or overview* or synthes*)) or (research adj3 (integrati* or overview*))).ti,ab,kf,kw. 

60 
((integrative adj3 (review* or overview*)) or (collaborative adj3 (review* or overview*)) or (pool* adj3 

analy*)).ti,ab,kf,kw. 

61 (data synthes* or data extraction* or data abstraction*).ti,ab,kf,kw. 

62 (handsearch* or hand search*).ti,ab,kf,kw. 

63 (mantel haenszel or peto or der simonian or dersimonian or fixed effect* or latin square*).ti,ab,kf,kw. 
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CLINICAL DATABASE SEARCH STRATEGY 

64 
(met analy* or metanaly* or technology assessment* or HTA or HTAs or technology overview* or technology 

appraisal*).ti,ab,kf,kw. 

65 (meta regression* or metaregression*).ti,ab,kf,kw. 

66 
(meta-analy* or metaanaly* or systematic review* or biomedical technology assessment* or bio-medical 

technology assessment*).mp,hw. 

67 (medline or cochrane or pubmed or medlars or embase or cinahl).ti,ab,hw. 

68 (cochrane or (health adj2 technology assessment) or evidence report).jw. 

69 (meta-analysis or systematic review).md. 

70 (comparative adj3 (efficacy or effectiveness)).ti,ab,kf,kw. 

71 (outcomes research or relative effectiveness).ti,ab,kf,kw. 

72 ((indirect or indirect treatment or mixed treatment or bayesian) adj3 comparison*).ti,ab,kf,kw. 

73 (network* adj3 (meta-analy* or metaanaly*)).ti,ab,kf,kw. 

74 (multi* adj3 treatment adj3 comparison*).ti,ab,kf,kw. 

75 umbrella review*.ti,ab,kf,kw. 

76 nma.ti,ab,kf,kw. 

77 (Multi* adj2 paramet* adj2 evidence adj2 synthesis).ti,ab,kw,kf. 

78 (Multiparamet* adj2 evidence adj2 synthesis).ti,ab,kw,kf. 

79 (multi-paramet* adj2 evidence adj2 synthesis).ti,ab,kw,kf. 

80 MPES.ti,ab,kw,kf. 

81 or/55-80 

82 54 and 81 

83 or/24-26 

84 82 or 83 

85 limit 84 to (english or french) [Limit not valid in CDSR,DARE; records were retained] 

86  limit 85 to yr="2007 -Current" [Limit not valid in DARE; records were retained] 

87 remove duplicates from 86 

 

OTHER DATABASES 

PubMed Searched to capture records not indexed in MEDLINE. Same MeSH, keywords and limits 
used as per MEDLINE search, with appropriate syntax used. 
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Patient Experiences and Perspectives Database 
Search 

OVERVIEW 

Interface: Ovid 

Databases: MEDLINE 1946 to Present 

MEDLINE Epub Ahead of Print, In-Process & Other Non-Indexed Citations 

PsycINFO 1967 to Present 

Note: Subject headings have been customized for each database. Duplicates between 
databases were removed in Ovid. 

Date of Search: To be completed by April 2017. 

Alerts: Monthly search updates until project completion. 

Study Types: Qualitative literature  

Limits: Language limit: English- and French-language 

SYNTAX GUIDE 

/ At the end of a phrase, searches the phrase as a subject heading 

exp Explode a subject heading 

* Before a word, indicates that the marked subject heading is a primary topic; 

or, after a word, a truncation symbol (wildcard) to retrieve plurals or varying endings 

adj# Adjacency within # number of words (in any order) 

$ A truncation symbol (wildcard) to retrieve plurals or varying endings 

? Truncation symbol for one or no characters only 

.mp Multi-purpose; searches several fields at once including Title, Original Title, Abstract, Subject Heading, 
Name of Substance, and Registry Word fields 

.af All fields 

.tw Textword; searches all of the fields in a database which contain text words and which are appropriate for a 
subject search 

.ti Title 

.ab Abstract 

.hw Heading word; usually includes subject headings and controlled vocabulary  

.pt Publication type 

.kf Author keyword heading word (MEDLINE) 

.id Key concepts (PsycINFO) 

.jw Journal title word 

.ae Qualifier (MEDLINE); adverse effects 

.tu Qualifier (MEDLINE); therapeutic use  

.fs  Floating sub-heading 

ppez Ovid database code; Ovid database code; Epub Ahead of Print, In-Process & Other Non-Indexed 
Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present 

psyb Ovid database code; PsycINFO 1967 to present 
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PATIENT EXPERIENCES AND PERSPECTIVES DATABASE SEARCH STRATEGY  

1 Proton Therapy/  

2 Protons/ and (beam* or minibeam*).ti,ab,kf,hw.  

3 Protons/ae, tu  

4 (proton* and (beam* or minibeam*)).ti,kf.  

5 (proton* adj5 (beam* or minibeam*)).ab.  

6 proton therap*.ti,ab,kf.  

7 protontherap*.ti,ab,kf.  

8 ((particle* or hadron*) and (beam* or minibeam* or therap*)).ti,kf.  

9 ((particle* or hadron*) adj3 (beam* or minibeam* or therap*)).ab.  

10 (particletherap* or hadrontherap*).ti,ab,kf.  

11 (proton* and therap*).ti,kf.  

12 (proton* adj3 therap*).ab.  

13 or/11-12  

14 exp Neoplasms/  

15 
(cancer* or neoplasm* or tumor* or tumour* or oncolog* or malignanc* or metastatic* or metastasis or 

metastases or cyst*).ti,ab,kf,hw,jw.  

16 

(adenocarcinoma* or adenoma* or angiosarcoma* or astrocytoma* or carcinoma* or cholangiocarcinoma* or 

chondrosarcoma* or chordoma* or choriocarcinoma* or craniopharyngioma* or cytoma* or ependymoblastoma* 

or esthesioneuroblastoma* or fibrosarcoma* or germinoma* or glioblastoma* or glioma* or hemangioma* or 

hemangiosarcoma* or histiocytoma* or hypernephroma* or incidentaloma* or leiomyosarcoma* or leukaemia* 

or leukemia* or lipoma* or liposarcoma* or lymphangiosarcoma* or lymphoma* or medulloblastoma* or 

melanoma* or meningioma* or mesothelioma* or myeloma* or myxosarcoma* or neuroblastoma* or 

neurofibrosarcoma* or oligoastrocytoma* or oligodendroglioma* or osteosarcoma* or paraganglioma* or 

pheochromocytoma* or plasmacytoma* or pineoblastoma* or pleomorphic xanthoastrocytoma* or 

rhabdomyosarcoma* or sarcoma* or schwannoma* or seminoma*).ti,ab,kf,hw.  

17 
(radiation* or irradiation* or radiotherap* or radio-therap* or chemoradiation* or 

chemoradiotherap*).ti,ab,kf,hw,jw.  

18 or/14-17  

19 13 and 18  

20 or/1-10,19  

21 exp Radiotherapy/  

22 radiotherapy.fs.  

23 

(radiotherap* or radio therap* or beam therap* or brachytherap* or chemoradiotherap* or irradiation or 

radioimmunotherap* or radtiotreatment* or radioisotope* or radiosurger* or X-ray therap* or X-ray 

treatment*).ti,ab,kf.  

24 (radiation and (therap* or treatment* or oncolog*)).ti,ab,kf.  

25 chemotherap*.ti,ab,kf.  

26 or/21-25  

27 exp *Neoplasms/  

28 
(cancer* or neoplasm* or tumor* or tumour* or oncolog* or malignanc* or metastatic* or metastasis or 

metastases or cyst*).ti,kf.  

29 

(adenocarcinoma* or adenoma* or angiosarcoma* or astrocytoma* or carcinoma* or cholangiocarcinoma* or 

chondrosarcoma* or chordoma* or choriocarcinoma* or craniopharyngioma* or cytoma* or ependymoblastoma* 

or esthesioneuroblastoma* or fibrosarcoma* or germinoma* or glioblastoma* or glioma* or hemangioma* or 
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PATIENT EXPERIENCES AND PERSPECTIVES DATABASE SEARCH STRATEGY  

hemangiosarcoma* or histiocytoma* or hypernephroma* or incidentaloma* or leiomyosarcoma* or leukaemia* 

or leukemia* or lipoma* or liposarcoma* or lymphangiosarcoma* or lymphoma* or medulloblastoma* or 

melanoma* or meningioma* or mesothelioma* or myeloma* or myxosarcoma* or neuroblastoma* or 

neurofibrosarcoma* or oligoastrocytoma* or oligodendroglioma* or osteosarcoma* or paraganglioma* or 

pheochromocytoma* or plasmacytoma* or pineoblastoma* or pleomorphic xanthoastrocytoma* or 

rhabdomyosarcoma* or sarcoma* or schwannoma* or seminoma*).ti,kf.  

30 or/27-29  

31 (surgery or drug therapy or therapy).fs.  

32 (treatment* or therap* or surg*).ti,kf.  

33 or/31-32  

34 30 and 33  

35 exp Travel/  

36 Medically Underserved Area/  

37 Health Services Accessibility/  

38 Geography/  

39 exp Transportation/  

40 (travel* or geography or hotel* or relocation or accommodation* or lodging* or transportation).ti,ab,kf.  

41 (urban or rural or remote or underserved or accessibility or residenc* or geographic*).ti,kf.  

42 (distance adj3 (care or treatment* or centre* or center* or facilit*)).ti,ab,kf.  

43 (away adj3 home*).ti,ab,kf.  

44 (place adj3 residenc*).ti,ab,kf.  

45 ((out or outside) adj3 (country or province)).ti,ab,kf.  

46 (kilometer* or mile? or km or mileage).ti,ab,kf.  

47 or/35-46  

48 (20 or 26 or 34) and 47  

49 48 use ppez  

50 (proton* and (beam* or minibeam*)).ti,id.  

51 (proton* adj5 (beam* or minibeam*)).ab.  

52 proton therap*.ti,ab,id.  

53 protontherap*.ti,ab,id.  

54 ((particle* or hadron*) and (beam* or minibeam* or therap*)).ti,id.  

55 ((particle* or hadron*) adj3 (beam* or minibeam* or therap*)).ab.  

56 (particletherap* or hadrontherap*).ti,ab,id.  

57 (proton* and therap*).ti,id.  

58 (proton* adj3 therap*).ab.  

59 or/57-58  

60 exp Neoplasms/  

61 
(cancer* or neoplasm* or tumor* or tumour* or oncolog* or malignanc* or metastatic* or metastasis or 

metastases or cyst*).ti,ab,id,hw,jw.  

62 

(adenocarcinoma* or adenoma* or angiosarcoma* or astrocytoma* or carcinoma* or cholangiocarcinoma* or 

chondrosarcoma* or chordoma* or choriocarcinoma* or craniopharyngioma* or cytoma* or ependymoblastoma* 

or esthesioneuroblastoma* or fibrosarcoma* or germinoma* or glioblastoma* or glioma* or hemangioma* or 

hemangiosarcoma* or histiocytoma* or hypernephroma* or incidentaloma* or leiomyosarcoma* or leukaemia* 
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PATIENT EXPERIENCES AND PERSPECTIVES DATABASE SEARCH STRATEGY  

or leukemia* or lipoma* or liposarcoma* or lymphangiosarcoma* or lymphoma* or medulloblastoma* or 

melanoma* or meningioma* or mesothelioma* or myeloma* or myxosarcoma* or neuroblastoma* or 

neurofibrosarcoma* or oligoastrocytoma* or oligodendroglioma* or osteosarcoma* or paraganglioma* or 

pheochromocytoma* or plasmacytoma* or pineoblastoma* or pleomorphic xanthoastrocytoma* or 

rhabdomyosarcoma* or sarcoma* or schwannoma* or seminoma*).ti,ab,id,hw.  

63 
(radiation* or irradiation* or radiotherap* or radio-therap* or chemoradiation* or 

chemoradiotherap*).ti,ab,id,hw,jw.  

64 or/60-63  

65 59 and 64  

66 or/50-56,65  

67 Radiation Therapy/  

68 Radiation/  

69 

(radiotherap* or radio therap* or beam therap* or brachytherap* or chemoradiotherap* or irradiation or 

radioimmunotherap* or radtiotreatment* or radioisotope* or radiosurger* or X-ray therap* or X-ray 

treatment*).ti,ab,id.  

70 (radiation and (therap* or treatment* or oncolog*)).ti,ab,id.  

71 Chemotherapy/  

72 chemotherap*.ti,ab,id.  

73 or/67-72  

74 exp Neoplasms/  

75 
(cancer* or neoplasm* or tumor* or tumour* or oncolog* or malignanc* or metastatic* or metastasis or 

metastases or cyst*).ti,id.  

76 

(adenocarcinoma* or adenoma* or angiosarcoma* or astrocytoma* or carcinoma* or cholangiocarcinoma* or 

chondrosarcoma* or chordoma* or choriocarcinoma* or craniopharyngioma* or cytoma* or ependymoblastoma* 

or esthesioneuroblastoma* or fibrosarcoma* or germinoma* or glioblastoma* or glioma* or hemangioma* or 

hemangiosarcoma* or histiocytoma* or hypernephroma* or incidentaloma* or leiomyosarcoma* or leukaemia* 

or leukemia* or lipoma* or liposarcoma* or lymphangiosarcoma* or lymphoma* or medulloblastoma* or 

melanoma* or meningioma* or mesothelioma* or myeloma* or myxosarcoma* or neuroblastoma* or 

neurofibrosarcoma* or oligoastrocytoma* or oligodendroglioma* or osteosarcoma* or paraganglioma* or 

pheochromocytoma* or plasmacytoma* or pineoblastoma* or pleomorphic xanthoastrocytoma* or 

rhabdomyosarcoma* or sarcoma* or schwannoma* or seminoma*).ti,id.  

77 or/74-76  

78 (treatment* or therap* or surg*).ti,id,hw.  

79 77 and 78  

80 Traveling/  

81 "Commuting (Travel)"/  

82 Geography/  

83 Geographical Mobility/  

84 exp Transportation/  

85 (travel* or geography or hotel* or relocation or accommodation* or lodging* or transportation).ti,ab,id.  

86 (urban or rural or remote or underserved or accessibility or residenc* or geographic*).ti,id.  

87 (distance adj3 (care or treatment* or centre* or center* or facilit*)).ti,ab,id.  

88 (away adj3 home*).ti,ab,id.  

89 (place adj3 residenc*).ti,ab,id.  
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90 ((out or outside) adj3 (country or province)).ti,ab,id.  

91 (kilometer* or mile? or km or mileage).ti,ab,id.  

92 or/80-90  

93 (66 or 73 or 79) and 92  

94 93 use psyb  

95 
Qualitative Research/ or Interview/ or Interviews as Topic/ or Personal Narratives/ or Focus Groups/ or 

Narration/ or Nursing Methodology Research/  

96 95 use ppez  

97 Qualitative research/ or Interviews/ or Storytelling/  

98 97 use psyb  

99 interview$.mp.  

100 (theme$ or thematic).mp.  

101 qualitative.af.  

102 ethnological research.mp.  

103 ethnograph$.mp.  

104 ethnonursing.af.  

105 phenomenol$.af.  

106 (grounded adj (theor$ or study or studies or research or analys?s)).af.  

107 (life stor$ or women* stor$).mp.  

108 (emic or etic or hermeneutic$ or heuristic$ or semiotic$).af. or (data adj1 saturat$).tw. or participant observ$.tw.  

109 
(social construct$ or postmodern$ or post-structural$ or post structural$ or poststructural$ or post modern$ or 

post-modern$ or feminis$).mp.  

110 (action research or cooperative inquir$ or co operative inquir$ or co-operative inquir$).mp.  

111 (humanistic or existential or experiential or paradigm$).mp.  

112 (field adj (study or studies or research)).tw.  

113 human science.tw.  

114 biographical method.tw.  

115 theoretical sampl$.af.  

116 ((purpos$ adj4 sampl$) or (focus adj group$)).af.  

117 (open-ended or narrative* or textual or texts or semi-structured).mp.  

118 (life world or life-world or conversation analys?s or personal experience$ or theoretical saturation).mp.  

119 ((lived or life) adj experience$).mp.  

120 cluster sampl$.mp.  

121 observational method$.af.  

122 content analysis.af.  

123 (constant adj (comparative or comparison)).af.  

124 ((discourse$ or discurs$) adj3 analys?s).tw.  

125 narrative analys?s.af.  

126 heidegger$.tw.  

127 colaizzi$.tw.  

128 spiegelberg$.tw.  

129 (van adj manen$).tw.  
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130 (van adj kaam$).tw.  

131 (merleau adj ponty$).tw.  

132 husserl$.tw.  

133 foucault$.tw.  

134 (corbin$ adj2 strauss$).tw.  

135 glaser$.tw.  

136 or/96,98-135  

137 (49 or 94) and 136  

138 limit 137 to (english or french)  

139 remove duplicates from 138  

 

OTHER DATABASES 

PubMed Searched to capture records not indexed in MEDLINE. Same MeSH, keywords and limits 
used as per MEDLINE search, with appropriate syntax used. 

CINAHL  Same keywords, and limits used as per MEDLINE search. Syntax adjusted for EBSCO 
platform. MEDLINE records excluded. 

Scopus Same keywords and limits used as per MEDLINE search, with appropriate syntax used. 
Limited to subject areas: Social Sciences, Multidisciplinary, Psychology, Arts & Humanities. 
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OVERVIEW 

Interface: Ovid 

Databases: MEDLINE 1946 to Present 
MEDLINE Epub Ahead of Print, In-Process & Other Non-Indexed Citations 
PsycINFO 1967 to Present 
Note: Subject headings have been customized for each database. Duplicates between 

databases were removed in Ovid. 

Date of Search: To be completed by April 2017. 

Alerts: Monthly search updates until project completion. 

Study Types: No study design filters used. 

Limits: Date limit: 
Search #1 proton therapy: no date limit 
Search #2 related forms of cancer treatment (radiotherapy): 2007 - present 
Language limit: English- and French-language 

SYNTAX GUIDE 

/ At the end of a phrase, searches the phrase as a subject heading 

exp Explode a subject heading 

* Before a word, indicates that the marked subject heading is a primary topic; 
or, after a word, a truncation symbol (wildcard) to retrieve plurals or varying endings 

adj# Adjacency within # number of words (in any order) 

.ti Title 

.ab Abstract 

.hw Heading word; usually includes subject headings and controlled vocabulary  

.pt Publication type 

.kf Author keyword heading word (MEDLINE) 

.id Key concepts (PsycINFO) 

.jw Journal title word 

.ae Qualifier (MEDLINE); adverse effects 

.tu Qualifier (MEDLINE); therapeutic use  

.fs  Floating sub-heading 

ppez Ovid database code; Ovid database code; Epub Ahead of Print, In-Process & Other Non-Indexed 
Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present 

psyb Ovid database code; PsycINFO 1967 to present 

 

ETHICS DATABASE SEARCH STRATEGY  

Search #1: Proton Therapy 

1 Proton Therapy/  

2 
Protons/ and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*).ti,ab,kf,hw.  

3 Protons/ae, tu  

4 
(proton* and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*)).ti,kf.  

5 
(proton* adj5 (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*)).ab.  

6 proton therap*.ti,ab,kf.  

7 protontherap*.ti,ab,kf.  
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8 
((particle* or hadron*) and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or chemoradiation* 

or chemoradiotherap* or therap*)).ti,kf.  

9 
((particle* or hadron*) adj3 (beam* or minibeam* or radiation* or irradiation* or radiotherap* or chemoradiation* 

or chemoradiotherap* or therap*)).ab.  

10 (particletherap* or hadrontherap*).ti,ab,kf.  

11 (proton* and therap*).ti,kf.  

12 (proton* adj3 therap*).ab.  

13 or/11-12  

14 exp Neoplasms/  

15 
(cancer* or neoplasm* or tumor* or tumour* or oncolog* or malignanc* or metastatic* or metastasis or 

metastases or cyst*).ti,ab,kf,hw,jw.  

16 

(adenocarcinoma* or adenoma* or angiosarcoma* or astrocytoma* or carcinoma* or cholangiocarcinoma* or 

chondrosarcoma* or chordoma* or choriocarcinoma* or craniopharyngioma* or cytoma* or ependymoblastoma* 

or esthesioneuroblastoma* or fibrosarcoma* or germinoma* or glioblastoma* or glioma* or hemangioma* or 

hemangiosarcoma* or histiocytoma* or hypernephroma* or incidentaloma* or leiomyosarcoma* or leukaemia* 

or leukemia* or lipoma* or liposarcoma* or lymphangiosarcoma* or lymphoma* or medulloblastoma* or 

melanoma* or meningioma* or mesothelioma* or myeloma* or myxosarcoma* or neuroblastoma* or 

neurofibrosarcoma* or oligoastrocytoma* or oligodendroglioma* or osteosarcoma* or paraganglioma* or 

pheochromocytoma* or plasmacytoma* or pineoblastoma* or pleomorphic xanthoastrocytoma* or 

rhabdomyosarcoma* or sarcoma* or schwannoma* or seminoma*).ti,ab,kf,hw.  

17 
(radiation* or irradiation* or radiotherap* or radio-therap* or chemoradiation* or 

chemoradiotherap*).ti,ab,kf,hw,jw.  

18 or/14-17  

19 13 and 18  

20 or/1-10,19  

21 20 use ppez  

22 
(proton* and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*)).ti,id.  

23 
(proton* adj5 (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*)).ab.  

24 proton therap*.ti,ab,id.  

25 protontherap*.ti,ab,id.  

26 
((particle* or hadron*) and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or chemoradiation* 

or chemoradiotherap* or therap*)).ti,id.  

27 
((particle* or hadron*) adj3 (beam* or minibeam* or radiation* or irradiation* or radiotherap* or chemoradiation* 

or chemoradiotherap* or therap*)).ab.  

28 (particletherap* or hadrontherap*).ti,ab,id.  

29 (proton* and therap*).ti,id.  

30 (proton* adj3 therap*).ab.  

31 or/29-30  

32 exp Neoplasms/  

33 
(cancer* or neoplasm* or tumor* or tumour* or oncolog* or malignanc* or metastatic* or metastasis or 

metastases or cyst*).ti,ab,id,hw,jw.  

34 

(adenocarcinoma* or adenoma* or angiosarcoma* or astrocytoma* or carcinoma* or cholangiocarcinoma* or 

chondrosarcoma* or chordoma* or choriocarcinoma* or craniopharyngioma* or cytoma* or ependymoblastoma* 

or esthesioneuroblastoma* or fibrosarcoma* or germinoma* or glioblastoma* or glioma* or hemangioma* or 

hemangiosarcoma* or histiocytoma* or hypernephroma* or incidentaloma* or leiomyosarcoma* or leukaemia* 
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or leukemia* or lipoma* or liposarcoma* or lymphangiosarcoma* or lymphoma* or medulloblastoma* or 

melanoma* or meningioma* or mesothelioma* or myeloma* or myxosarcoma* or neuroblastoma* or 

neurofibrosarcoma* or oligoastrocytoma* or oligodendroglioma* or osteosarcoma* or paraganglioma* or 

pheochromocytoma* or plasmacytoma* or pineoblastoma* or pleomorphic xanthoastrocytoma* or 

rhabdomyosarcoma* or sarcoma* or schwannoma* or seminoma*).ti,ab,id,hw.  

35 
(radiation* or irradiation* or radiotherap* or radio-therap* or chemoradiation* or 

chemoradiotherap*).ti,ab,id,hw,jw.  

36 or/32-35  

37 31 and 36  

38 or/22-28,37  

39 38 use psyb  

40 exp Ethics/  

41 exp Privacy/  

42 exp Jurisprudence/  

43 exp Morals/  

44 Paternalism/  

45 exp Prejudice/  

46 Social Values/  

47 Social Norms/  

48 Stereotyping/  

49 Social Stigma/  

50 exp Geography, Medical/  

51 Medically Underserved Area/  

52 Health Services Accessibility/  

53 Health Equity/  

54 Healthcare Disparities/  

55 Medical Overuse/  

56 exp Disclosure/  

57 exp Human Rights/  

58 Coercion/  

59 exp Mandatory Programs/  

60 exp Social Problems/  

61 "Legislation & Jurisprudence".fs.  

62 ethics.fs.  

63 or/40-61 use ppez  

64 exp ethics/  

65 exp "law (government)"/  

66 privacy/  

67 exp social influences/  

68 morality/  

69 or/64-68  

70 69 use psyb  

71 
((healthcare or health care or nonclinical or community based or public health or preventive care) adj (deliver* 

or distribution* or system*)).ti,kf,id.  

72 access*.ti,kf,id.  

73 (ethic or ethics or ethical or moral or morals or bioethic*).ti,ab,hw,kf,jw,id.  

74 (legal* or liabilit* or litigation* or constitutional or justice or law or laws or jurisprudence or 
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complicit*).ti,ab,hw,kf,jw,id.  

75 (lawsuit* or lawyer* or lawmaker*).ti,ab,kf,id.  

76 human right*.ti,ab,kf,id.  

77 civil right*.ti,ab,kf,id.  

78 
(prejudice* or stigma or stigmas or stigmatization or stigmatize or stigmatise or stigmatisation or 

stereotyp*).ti,ab,kf,id.  

79 
(inequalit* or equalit* or inequit* or equit* or disparit* or fair or fairness or unfair or unfairness or 

dignity).ti,ab,kf,id.  

80 (distributive justice or precautionary principle or solidarity).ti,ab,kf,id.  

81 ((care or treatment) adj2 (duty or obligat*)).ti,ab,kf,id.  

82 (social* adj (responsib* or obligat* or justice)).ti,ab,kf,id.  

83 (psychological or psychosocial or socioeconomic or socio-economic).ti,kf,id.  

84 
((social or psychological or psychosocial or socioeconomic or socio-economic) adj2 (impact* or 

burden*)).ti,ab,kf,id.  

85 (communitarian* or beneficence or nonmaleficence or maleficence or accountability).ti,ab,kf,id.  

86 (harm or harms or harming or harmful).ti,kf,id.  

87 (privacy or confidential*).ti,ab,kf,id.  

88 ((informed or presumed or shared) adj2 (consent or choice or decision making)).ti,ab,kf,id.  

89 (coercion or persuasion or information provision).ti,ab,kf,id.  

90 ((conflict or financial or industry) adj3 interest*).ti,ab,kf,id.  

91 (industry adj3 (funding or involvement or sponsor*)).ti,ab,kf,id.  

92 autonomy.ti,ab,hw,kf,id.  

93 transparency.ti,ab,kf,id.  

94 or/63,70-93  

95 (21 or 39) and 94  

96 limit 95 to (english or french)  

97 remove duplicates from 96 [results for search #1: proton therapy] 

Search #2: Radiotherapy 

98 exp *Radiotherapy/ use ppez  

99 Radiation Therapy/ use psyb  

100 

(radiotherap* or radio therap* or beam therap* or brachytherap* or chemoradiotherap* or irradiation or 

radioimmunotherap* or radtiotreatment* or radioisotope* or radiosurger* or X-ray therap* or X-ray 

treatment*).ti,kf,id.  

101 (radiation and (therap* or treatment* or oncolog*)).ti,kf,id.  

102 or/98-101  

103 
((healthcare or health care or nonclinical or community based or public health or preventive care) adj (deliver* 

or distribution* or system*)).ti,kf,id.  

104 access*.ti,kf,id.  

105 (ethic or ethics or ethical or moral or morals or bioethic*).ti,hw,kf,jw,id.  

106 
(legal* or liabilit* or litigation* or constitutional or justice or law or laws or jurisprudence or 

complicit*).ti,hw,kf,jw,id.  

107 (lawsuit* or lawyer* or lawmaker*).ti,ab,kf,id.  

108 (human right* or civil right*).ti,ab,kf,id.  

109 
(prejudice* or stigma or stigmas or stigmatization or stigmatize or stigmatise or stigmatisation or 

stereotyp*).ti,kf,id.  

110 (inequalit* or equalit* or inequit* or equit* or disparit* or fair or fairness or unfair or unfairness or dignity).ti,kf,id.  

111 (distributive justice or precautionary principle or solidarity).ti,ab,kf,id.  
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112 ((care or treatment) adj2 (duty or obligat*)).ti,ab,kf,id.  

113 (social* adj (responsib* or obligat* or justice)).ti,ab,kf,id.  

114 (psychological or psychosocial or socioeconomic or socio-economic).ti,kf,id.  

115 (communitarian* or beneficence or nonmaleficence or maleficence or accountability).ti,ab,kf,id.  

116 (harm or harms or harming or harmful).ti,kf,id.  

117 (privacy or confidential*).ti,ab,kf,id.  

118 ((informed or presumed or shared) adj2 (consent or choice or decision making)).ti,kf,id.  

119 (coercion or persuasion or information provision).ti,ab,kf,id.  

120 ((conflict or financial or industry) adj3 interest*).ti,ab,kf,id.  

121 (industry adj3 (funding or involvement or sponsor*)).ti,ab,kf,id.  

122 (autonomy or transparency).ti,hw,kf,id.  

123 or/63,70,103-122  

124 102 and 123  

125 limit 124 to yr="2007 -Current"  

126 125 not 95 [results from search #1 excluded] 

127 limit 126 to (english or french)  

128 remove duplicates from 127 [results for search #2: radiotherapy] 

 

OTHER DATABASES 

PubMed Searched to capture records not indexed in MEDLINE. Same MeSH, keywords and limits 
used as per MEDLINE search, with appropriate syntax used. 

CINAHL  Same keywords, and limits used as per MEDLINE search. Syntax adjusted for EBSCO 
platform. MEDLINE records excluded. 
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Implementation Database Search 

OVERVIEW  

Interface: Ovid 

Databases: Embase 1974 to Present 

MEDLINE Daily and MEDLINE 1946 to Present 

MEDLINE Epub Ahead of Print, In-Process & Other Non-Indexed Citations 

Note: Subject headings have been customized for each database. Duplicates between 
databases were removed in Ovid. 

Date of Search: To be completed by April 2017. 

Alerts: Monthly search updates until project completion. 

Study Types: No study design filters used. 

Limits: Date limit: 2007 - present 

Language limit: English- and French-language 

Conference abstracts: excluded 

SYNTAX GUIDE 

/ At the end of a phrase, searches the phrase as a subject heading 

exp Explode a subject heading 

* Before a word, indicates that the marked subject heading is a primary topic; 

or, after a word, a truncation symbol (wildcard) to retrieve plurals or varying endings 

adj# Adjacency within # number of words (in any order) 

.ti Title 

.ab Abstract 

.hw Heading word; usually includes subject headings and controlled vocabulary  

.pt Publication type 

.kf Author keyword heading word (MEDLINE) 

.kw Author keyword (Embase) 

.jw Journal title word 

.jn Journal name 

.ae Qualifier (MEDLINE); adverse effects 

.tu Qualifier (MEDLINE); therapeutic use  

.ut Qualifier (MEDLINE); utilization 

ppez Ovid database code; Ovid database code; Epub Ahead of Print, In-Process & Other Non-Indexed 
Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present 

oemezd Ovid database code; Embase 1974 to present, updated daily 

 

IMPLEMENTATION DATABASE SEARCH STRATEGY  

1 Proton Therapy/ 

2 
Protons/ and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*).ti,ab,kf,hw. 

3 Protons/ae, tu 
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4 
(proton* and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or chemoradiation* 

or chemoradiotherap*)).ti,kf. 

5 
(proton* adj5 (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*)).ab. 

6 proton therap*.ti,ab,kf. 

7 protontherap*.ti,ab,kf. 

8 
((particle* or hadron*) and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or chemoradiation* or 

chemoradiotherap* or therap*)).ti,kf. 

9 (particletherap* or hadrontherap*).ti,ab,kf. 

10 or/1-9 

11 (proton* and therap*).ti,kf. 

12 (proton* adj3 therap*).ab. 

13 or/11-12 

14 exp Neoplasms/ 

15 
(cancer* or neoplasm* or tumor* or tumour* or oncolog* or malignanc* or metastatic* or metastasis or 

metastases or cyst*).ti,ab,kf,hw,jw. 

16 

(adenocarcinoma* or adenoma* or angiosarcoma* or astrocytoma* or carcinoma* or cholangiocarcinoma* or 

chondrosarcoma* or chordoma* or choriocarcinoma* or craniopharyngioma* or cytoma* or ependymoblastoma* 

or esthesioneuroblastoma* or fibrosarcoma* or germinoma* or glioblastoma* or glioma* or hemangioma* or 

hemangiosarcoma* or histiocytoma* or hypernephroma* or incidentaloma* or leiomyosarcoma* or leukaemia* or 

leukemia* or lipoma* or liposarcoma* or lymphangiosarcoma* or lymphoma* or medulloblastoma* or melanoma* 

or meningioma* or mesothelioma* or myeloma* or myxosarcoma* or neuroblastoma* or neurofibrosarcoma* or 

oligoastrocytoma* or oligodendroglioma* or osteosarcoma* or paraganglioma* or pheochromocytoma* or 

plasmacytoma* or pineoblastoma* or pleomorphic xanthoastrocytoma* or rhabdomyosarcoma* or sarcoma* or 

schwannoma* or seminoma*).ti,ab,kf,hw. 

17 
(radiation* or irradiation* or radiotherap* or radio-therap* or chemoradiation* or 

chemoradiotherap*).ti,ab,kf,hw,jw. 

18 or/14-17 

19 13 and 18 

20 10 or 19 

21 Policy/ or Delivery of Health Care/ or Health Policy/ or Health Services Accessibility/ 

22 (implementation or implementer* or barrier* or facilitat* or enabler*).ti,kf. 

23 implementation science.jn. 

24 
(adopt* or sustainability or accept* or access* or appropriat* or feasibility or uptake or availability or impacts or 

operational or collaboration or program* or realit* or controvers*).ti,kf. 

25 
(training or travel* or cultural or culture or cultures or socio* or social* or society or education* or communication 

or wait time*).ti,kf. 

26 
(geography or geographic or transportation or reimbursement or staff or staffing or workforce or incentive* or 

referral* or wait list* or co-ordination or coordination or registries).ti,ab,kf. 

27 (physician* adj2 (knowledge or perspective*)).ti,ab,kf. 

28 (pattern* adj3 (care or practice)).ti,ab,kf. 

29 
Decision Support Techniques/ or (decision rule* or decision support or decision aid* or decision analys?s or 

decision model*).ti,ab,kf. 

30 (policy or policies or health services or health care services or healthcare services).ti,kf. 



  

 

 

 

 

 

 

 

 
CADTH HEALTH TECHNOLOGY ASSESSMENT  Proton Beam Therapy for the Treatment of Cancer in Children and Adults – Project Protocol 46 

IMPLEMENTATION DATABASE SEARCH STRATEGY  

31 
"Facility Design and Construction"/ or Capital Expenditures/ or Capital Financing/ or Reimbursement 

Mechanisms/ or Software/ 

32 (financing or capital investment or operational cost* or service cost* or supplies or concrete).ti,ab,kf. 

33 
(operational or impacts or equipment or software or radiation protection or radiological protection or by-

product*).ti,kf. 

34 Proton Therapy/ut 

35 *Radiation Protection/ 

36 (radiation adj3 communit*).ti,ab,kf. 

37 (access adj5 (pediatric* or paediatric*) adj5 (faculty or facilit* or hospital* or centre* or center*)).ti,ab,kf. 

38 ((construction or design) adj3 (centre* or center* or facilit*)).ti,ab,kf. 

39 or/21-38 

40 20 and 39 

41 40 use ppez 

42 proton therapy/ 

43 proton therapy system/ 

44 proton radiation/ 

45 fast proton radiation/ 

46 beam therapy/ and proton*.ti,ab,kw. 

47 
(proton* and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or chemoradiation* 

or chemoradiotherap*)).ti,kw. 

48 
(proton* adj5 (beam* or minibeam* or radiation* or irradiation* or radiotherap* or radio-therap* or 

chemoradiation* or chemoradiotherap*)).ab. 

49 proton therap*.ti,ab,kw. 

50 protontherap*.ti,ab,kw. 

51 particle radiation/ 

52 
((particle* or hadron*) and (beam* or minibeam* or radiation* or irradiation* or radiotherap* or chemoradiation* or 

chemoradiotherap* or therap*)).ti,kw. 

53 (particletherap* or hadrontherap*).ti,ab,kw. 

54 or/42-53 

55 (proton* and therap*).ti,kw. 

56 (proton* adj3 therap*).ab. 

57 or/55-56 

58 exp neoplasm/ 

59 
(cancer* or neoplasm* or tumor* or tumour* or oncolog* or malignanc* or metastatic* or metastasis or 

metastases or cyst*).ti,ab,kw,hw,jw. 

60 

(adenocarcinoma* or adenoma* or angiosarcoma* or astrocytoma* or carcinoma* or cholangiocarcinoma* or 

chondrosarcoma* or chordoma* or choriocarcinoma* or craniopharyngioma* or cytoma* or ependymoblastoma* 

or esthesioneuroblastoma* or fibrosarcoma* or germinoma* or glioblastoma* or glioma* or hemangioma* or 

hemangiosarcoma* or histiocytoma* or hypernephroma* or incidentaloma* or leiomyosarcoma* or leukaemia* or 

leukemia* or lipoma* or liposarcoma* or lymphangiosarcoma* or lymphoma* or medulloblastoma* or melanoma* 

or meningioma* or mesothelioma* or myeloma* or myxosarcoma* or neuroblastoma* or neurofibrosarcoma* or 

oligoastrocytoma* or oligodendroglioma* or osteosarcoma* or paraganglioma* or pheochromocytoma* or 

plasmacytoma* or pineoblastoma* or pleomorphic xanthoastrocytoma* or rhabdomyosarcoma* or sarcoma* or 
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IMPLEMENTATION DATABASE SEARCH STRATEGY  

schwannoma* or seminoma*).ti,ab,kw,hw. 

61 
(radiation* or irradiation* or radiotherap* or radio-therap* or chemoradiation* or 

chemoradiotherap*).ti,ab,kw,hw,jw. 

62 or/58-61 

63 57 and 62 

64 54 or 63 

65 health care policy/ or policy/ or health care delivery/ 

66 (implementation or implementer* or barrier* or facilitat* or enabler*).ti,kw. 

67 implementation science.jw. 

68 
(adopt* or sustainability or accept* or access* or appropriat* or feasibility or uptake or availability or impacts or 

operational or collaboration or program* or realit* or controvers*).ti,kw. 

69 
(training or travel* or cultural or culture or cultures or socio* or social* or society or education* or communication 

or wait time*).ti,kw. 

70 
(geography or geographic or transportation or reimbursement or staff or staffing or workforce or incentive* or 

referral* or wait list* or co-ordination or coordination or registries).ti,ab,kw. 

71 (physician* adj2 (knowledge or perspective*)).ti,ab,kw. 

72 (pattern* adj3 (care or practice)).ti,ab,kw. 

73 
Decision Support Techniques/ or (decision rule* or decision support or decision aid* or decision analys?s or 

decision model*).ti,ab,kw. 

74 (policy or policies or health services or health care services or healthcare services).ti,kw. 

75 
health care financing/ or hospital design/ or financial management/ or reimbursement/ or exp *computer 

program/ 

76 (financing or capital investment or operational cost* or service cost* or supplies or concrete).ti,ab,kw. 

77 *radiation protection/ 

78 (radiation adj3 communit*).ti,ab,kw. 

79 (access adj5 (pediatric* or paediatric*) adj5 (faculty or facilit* or hospital* or centre* or center*)).ti,ab,kw. 

80 ((construction or design) adj3 (centre* or center* or facilit*)).ti,ab,kw. 

81 or/65-80 

82 64 and 81 

83 82 not conference abstract.pt. 

84 83 use oemezd 

85 41 or 84 

86 limit 85 to yr="2007 -Current" 

87 limit 86 to (english or french) 

88 remove duplicates from 87 

 

OTHER DATABASES 

PubMed Searched to capture records not indexed in MEDLINE. Same MeSH, keywords 
and limits used as per MEDLINE search, with appropriate syntax used. 

 

CINAHL  Same keywords, and limits used as per MEDLINE search. Syntax adjusted for 
EBSCO platform. MEDLINE records excluded. 
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Grey Literature 

Dates for Search: To be completed by April 2017. 

Keywords: Proton beam, proton therapy, hadron therapy, particle therapy, particle beam 

Limits: English and French language 

Publication years: 2007 to present 

 

Relevant websites from the following sections of the CADTH grey literature 

checklist, “Grey matters: a practical tool for searching health-related grey 

literature” (https://www.cadth.ca/grey-matters) will be searched: 

 Health Technology Assessment Agencies 

 Clinical Practice Guidelines 

 Databases (free) 

 Internet Search 

 Open Access Journals.  

https://www.cadth.ca/grey-matters
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Appendix 3: Clinical Search Full-Text 
Screening Checklist 

 
Reviewer: ________________________________  Date: ________________________ 

 
Ref ID: 
Author: 
Publication Year: 

Did the SR include: Yes 
(Include) 

Unclear 
(Include/ 

 Exclude)
a
 

No 
(Exclude) 

1) Population: children and adults, diagnosed 
with any type of cancer 
 

   

2) Intervention: PBT, in any form, alone or in 
combination with one or more concurrent or 
neoadjuvant non-PBT radiotherapy or 
radiation-free therapy 
 

   

3) Comparators: external radiotherapy, of any 
type other than PBT, or brachytherapy, alone 
or in combination with one or more 
concurrent or neoadjuvant non-PBT 
radiotherapy or radiation-free therapy 
 

   

4) Outcomes: 
 Survival or mortality 
 QoL 
 Tumour or cancer control 
 Toxicity 

 

   

5) The study designs of interest: 
 SR without MA or NMA 
 SR with MA 
 SR with NMA 
 HTA 

 

   

Decision for including the SR:
b
 Yes  No 

Reason(s) for exclusion:  Irrelevant population 

 Irrelevant intervention 

 Irrelevant comparator 

 Irrelevant outcomes 

 Irrelevant study design 

 Study description only 

 Other:-------------------------- 

HTA = health technology assessment; MA = meta-analysis; NMA = network meta-analysis; PBT = proton beam therapy; QoL = quality of life; SR = 
systematic review. 
a 
This will be discussed with a second reviewer. 

b 
If all items above are answered yes or unclear, then the SR will be included.  
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Appendix 4: Clinical Review Data 
Extraction Form 

 
Reviewer: ________________________________        Date: ________________________ 
 

STUDY CHARACTERISTICS 

Ref ID:  

First author name:  

Publication year:  

Country (where the SR was conducted or of the corresponding author’s):  

Funding sources:  

SR = systematic review. 

 

METHODOLOGY 

Study design:  SR, without MA or NMA 
 SR, with MA 
 SR, with NMA 
 HTA 

Databases and time frames searched:  

Quality assessment tool used:  

Study types, number, and publication years of included studies:  

Patient number, age, sex, cancer type and characteristics, and 
comorbidities: 

 

Description of primary and secondary outcomes reported:  

Description of subgroup or meta-regression analyses of interest:  

HTA = health technology assessment; MA = meta-analysis; NMA = network meta-analysis; SR = systematic review. 

 

COMPARISON 

Intervention:  

Comparator:  

Therapy duration:  

 

REPORTED OUTCOMES 

Primary (including definition):  

Secondary (including definition):  

Length of follow-up:  

Loss to follow-up:  

 

RESULTS (to be completed for each comparison and outcome) 

Comparison  

Intervention:  

Comparator:  

Outcome  

SR (1
st

 author) [REFID]  

Number of included studies:  

Range of publication years of included studies:  



  

 

 

 

 

 

 

 

 
CADTH HEALTH TECHNOLOGY ASSESSMENT  Proton Beam Therapy for the Treatment of Cancer in Children and Adults – Project Protocol 51 

RESULTS (to be completed for each comparison and outcome) 

Study population  

Pairwise MA  

Treatment effect (95% CI)  

P value for effect  

Measure of heterogeneity  

NMA  

Treatment effect (95% CI)  

P value for effect  

Subgroups  

Subgroup 1:  

Number of included studies  

Treatment effect (95% CI)  

P value for effect  

Measure of heterogeneity  

Subgroup 2:  

Number of included studies  

Treatment effect (95% CI)  

P value for effect  

Measure of heterogeneity  

(add subgroups as needed)  

Meta-regression  

Variables  

Variable 1:  

Variable 2:  

(add variables as needed)  

Quality assessment results:  

Main conclusions:  

CI = confidence interval; MA = meta-analysis; NMA = network meta-analysis; SR = systematic review. 
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Appendix 5: Quality Appraisal for 
Studies Included Within the Clinical 
Review 

 
ROBIS 

1. Domain 1: Study eligibility criteria 
1.1 Did the review adhere to pre-defined objectives eligibility criteria? 
1.2 Were the eligibility criteria appropriate for the review questions? 
1.3 Were eligibility criteria unambiguous? 
1.4 Were all restrictions in eligibility criteria based on study characteristics appropriate (e.g., 

date, study design, sample size, study quality, outcomes measured)? 
1.5 Were any restrictions in eligibility criteria based on sources of information appropriate 

(e.g., publication status or format, language, availability of data)? 
 

2. Domain 2: Identification and selection of studies 
2.1 Did the search include an appropriate range of databases/electronic sources for 

published and unpublished reports? 
2.2 Were methods additional to database searching used to identify relevant methods? 
2.3 Were the terms and structure of the search strategy likely to retrieve as many eligibility 

studies as possible? 
2.4 Were restrictions based on date, publication format, or language appropriate? 
2.5 Were efforts made to minimise error in selection of studies? 
 

3. Domain 3: Data collection and study appraisal 
3.1 Were efforts made to minimise error in data collection? 
3.2 Were sufficient study characteristics available for both review authors and readers to be 

able to interpret the results? 
3.3 Were all relevant study results collected for use in the synthesis? 
3.4 Was risk of bias (or methodological quality) formally assessed using appropriate criteria? 
3.5 Were efforts made to minimise error in risk of bias assessment? 
 

4. Domain 4: Synthesis and findings 
4.1 Did the synthesis include all studies that it should? 
4.2 Were all pre-defined analyses reported or departures explained? 
4.3 Was the synthesis appropriate given the nature and similarity in the research questions, 

study designs and outcomes across included studies? 
4.4 Was between-study variation (heterogeneity) minimal or addressed in the synthesis? 
4.5 Were the findings robust, e.g., as demonstrated through funnel plot or sensitivity 

analyses? 
4.6 Were biases in primary studies minimal or addressed in the synthesis? 

 
Additional Criteria 

1. Was the status of publication (i.e., grey literature) used as an inclusion criterion? 
2. Was a list of included studies provided? 
3. Was a list of excluded studies provided? 
4. Was the conflict of interest included? 

 
Cochrane Risk of Bias 

1. Sequence generation: Was the allocation sequence adequately generated? 
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2. Allocation concealment: Was the sequence generation adequately concealed before group 
assignments? 

3. Blinding of participants and personnel: Was knowledge of the allocated interventions adequately 
hidden from the participants and personnel after participants were assigned to respective groups? 

4. Blinding of outcome assessment: Was knowledge of the allocated interventions adequately 
hidden from the outcome assessors after participants were assigned to respective groups? 

5. Incomplete outcome data: Were incomplete outcome data adequately addressed? 
6. Selective outcome reporting: Are reports of the study free of suggestion of selective outcome 

reporting? 
7. Other potential threats to validity: Was the study apparently free of other problems that could put 

it at a risk of bias? 
 
ROBINS-I 

1. Domain 1: Bias due to confounding 
1.1 Is there potential for confounding of the effect of intervention in this study? 
1.2 Was the analysis based on splitting participants’ follow-up time according to intervention 

received? 
1.3 Were intervention discontinuations or switches likely to be related to factors that are 

prognostic for the outcome? 
1.4 Did the authors use an appropriate analysis method that controlled for all the important 

confounding domains? 
1.5 Were confounding domains that were controlled for measured validly and reliably by the 

variables available in this study? 
1.6 Did the authors control for any post- intervention variables that could have been affected 

by the intervention? 
1.7 Did the authors use an appropriate analysis method that controlled for all the important 

confounding domains and for time-varying confounding? 
1.8 Were confounding domains that were controlled for measured validly and reliably by the 

variables available in this study? 
 

2. Domain 2: Bias in selection of patients into the study 
2.1 Was selection of participants into the study (or into the analysis) based on participant 

characteristics observed after the start of intervention? 
2.2 Were the post- intervention variables that influenced selection likely to be associated with 

intervention? 
2.3 Were the postintervention variables that influenced selection likely to be influenced by the 

outcome or a cause of the outcome? 
2.4 Do start of follow-up and start of intervention coincide for most participants? 
2.5 Were adjustment techniques used that are likely to correct for the presence of selection 

biases? 
 

3. Domain 3: Bias in classification of interventions 
3.1 Were intervention groups clearly defined? 
3.2 Was the information used to define intervention groups recorded at the start of the 

intervention? 
3.3 Could classification of intervention status have been affected by knowledge of the 

outcome or risk of the outcome? 
 

4. Domain 4: Bias due to deviations from intended interventions 
4.1 Were there deviations from the intended intervention beyond what would be expected in 

usual practice? 
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4.2 Were these deviations from intended intervention unbalanced between groups and likely 
to have affected the outcome? 

4.3 Were important co-interventions balanced across intervention groups? 
4.4 Was the intervention implemented successfully for most participants? 
4.5 Did study participants adhere to the assigned intervention regimen? 
4.6 Was an appropriate analysis used to estimate the effect of starting and adhering to the 

intervention? 
 
 

5. Domain 5: Bias due to missing data 
5.1 Were outcome data available for all, or nearly all, participants? 
5.2 Were participants excluded due to missing data on intervention status? 
5.3 Were participants excluded due to missing data on other variables needed for the 

analysis? 
5.4 Are the proportion of participants and reasons for missing data similar across 

interventions? 
5.5 Is there evidence that results were robust to the presence of missing data? 
 

6. Domain 6: Bias in measurement of outcomes 
6.1 Could the outcome measure have been influenced by knowledge of the intervention 

received? 
6.2 Were outcome assessors aware of the intervention received by study participants? 
6.3 Were the methods of outcome assessment comparable across intervention groups? 
6.4 Were any systematic errors in measurement of the outcome related to intervention 

received? 
 

7. Domain 7: Bias in selection of the reported result 
7.1 Is the reported effect estimate likely to be selected, on the basis of the results, from 

multiple outcome measurements within the outcome domain? 
7.2 Is the reported effect estimate likely to be selected, on the basis of the results, from 

multiple analyses of the intervention-outcome relationship? 
7.3 Is the reported effect estimate likely to be selected, on the basis of the results, from 

different subgroups? 
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Appendix 6: Data Extraction Form — 
Patient Perspectives and Experiences 
Review 

STUDY CHARACTERISTICS 

Ref ID  

First Author  

Publication Title  

Publication Year  

Country (where data were 
generated) 

 

Setting (where data were 
generated) 

 

Study Design  Descriptive survey 

 Ethnography 

 Phenomenology 

 Grounded theory 

 Qualitative description 

 Other (specify):  

Study Objectives  

Sample Size Patients: 
Family members: 
Non-family member caregivers: 

Patient Characteristics  

Age  

Sex  

Cancer type  

Other?  

Treatment Type  

Reason for Travel  

Distance Travelled for 
Treatment 

 

Data Collection Methods  Questionnaire 

 Interview 

 Focus group 

 Observation 

 Document review 

 Other (specify): 

Data Analysis Methods  
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Appendix 7: Quality Appraisal Criteria 
— Patient Perspectives and 
Experiences Review 

STUDY CHARACTERISTICS 

Ref ID  

First Author  

Publication Year  

1. Was ethics approval 

obtained? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 

STUDY DESIGN 

2. Was the study design 

clearly stated and 

justified? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 

RESEARCH QUESTIONS AND OBJECTIVES 

3. Are the research 

questions and/or 

objectives clearly stated? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 

4. Are the research 

questions suited to 

qualitative inquiry? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 

PARTICIPANTS AND SAMPLING 

5. Is the sampling strategy 

clearly described? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 

6. Is the sampling strategy 

congruent with the 

research questions and/or 

objectives? 

□ Yes □ No □ Unclear 

 
Comments: 
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7. Did sampling continue 

until data saturation was 

reached? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 

DATA COLLECTION 

8. Are the data collection 

strategies described with 

sufficient detail? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 

9. Are the data collection 

strategies congruent with 

the research questions 

and/or objectives? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 
 

DATA ANALYSIS 

10. Are the data analysis 

strategies described with 

sufficient detail? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 

11. Are the data analysis 

strategies congruent with 

the research questions 

and/or objectives? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 

RESULTS 

12. Are the results supported 

by and consistent with the 

data? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 

13. Is it clear how the themes 

and concepts were 

derived from the data? 

□ Yes □ No □ Unclear 

 
Comments: 
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14. Are results rooted in 

participants’ own 

perspectives? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 

15. Has the diversity of 

perspective and content 

been explored? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 

CONFIRMABILITY 

16. Is the role of the 

researcher clearly 

described? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 

17. Have the assumptions and 

biases of the researcher 

been clearly described? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 
 

18. Have the effects of the 

researcher throughout the 

study process been clearly 

described? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 
 

TRANSFERABILITY 

19. Is the study setting 

described with sufficient 

detail? 

 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 
 

20. Are study participants 

described with sufficient 

detail? 

□ Yes □ No □ Unclear 

 
Comments: 
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CREDIBILITY 

21. Which of the following 

techniques were used to 

enhance credibility of 

results? 

 Member checking 

 Peer debriefing 

 Attention to negative cases 

 Independent analysis by more than one researcher 

 Reporting of verbatim data 

 Other (specify): 

22. Were the applied 

techniques to enhance 

credibility sufficient and 

appropriate? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 
 
 
 

DEPENDABILITY 

23. Which of the following 

techniques were used to 

enhance dependability of 

results? 

 Peer review 

 Debriefing 

 Audit trail 

 Triangulation 

 Other (specify): 

 

 

24. Were the applied 

techniques to enhance 

dependability sufficient 

and appropriate? 

□ Yes □ No □ Unclear 

 
Comments: 
 
 
 
 

 

 

  



  

 

 

 

 

 

 

 

 
CADTH HEALTH TECHNOLOGY ASSESSMENT  Proton Beam Therapy for the Treatment of Cancer in Children and Adults – Project Protocol 60 

Appendix 8: Project Team Members and 
Roles 
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Christine Alexander, Vancouver Cancer Centre (Clinical Review Content 
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Kelly Farrah, CADTH (Research Information Specialist) 

Dr. Bernice Tsoi, CADTH (Health Economist) 

Dr. Mike Paulden, University of Alberta (Health Economist) 

Dr. Deirdre DeJean, McMaster University (Patient Perspectives and 

Experiences Reviewer) 

Dr. Katherine Duthie, Alberta Health Services (Ethics Reviewer) 

Barbara Greenwood Dufour, CADTH (Knowledge Mobilization Officer) 

Dr. Sohail Mulla, CADTH (Scientific Advisor) 

Andra Morrison, CADTH (Program Development Officer) 
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