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ABSTRACT

Objective: Our aim was to conduct a systematic review of patient decision aids use for 

colorectal cancer treatment. 

Design: Systematic review

Data Sources: Sources included Embase, Medline, Web of Science, CINAHL, and the Cochrane 

Library from inception to April 11, 2018.

Study Selection: We reviewed randomized controlled trials, cohort studies, or case series. Study 

inclusion was determined by four independent reviewers.

Interventions: Studies were included that evaluated patient decision aids for patients diagnosed 

with colorectal cancer undergoing treatment decisions. 

Main Outcome Measures: All outcome measures related to patient decision aid use were 

included.  

Results: Out of 1950 studies identified, three met our inclusion criteria: one randomized 

controlled trial, one pre-post and one mixed-method study. The studies had different key aims, 

different patient populations, and considered different treatment decisions. Nevertheless, in each 

study, the use of patient decision aids did lead to increases in patient knowledge and satisfaction.

Conclusion: Few studies have considered the use of patient decision aids for patients facing 

difficult decisions in colorectal cancer treatment. Given the existence of many decisions where 

patient preference should play a critical role, the field could benefit from further work. 

Trial Registration:

We published our study protocol in PROSPERO (registration # CRD42018095153).
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ARTICLE SUMMARY

 What is the available evidence on the use of patient decision aids for patients undergoing 

colorectal cancer treatment?

Strengths and Limitations of this Study

 A broad search strategy as well as a firm adherence to systematic review methodology 

make this the most comprehensive review on decision aids in colorectal cancer treatment.

 Available data on this topic is limited by the diversity of study outcomes, and the quality 

of the studies included.

INTRODUCTION

Treatment decisions for colorectal cancer, particularly rectal cancer, are complex, multimodal, 

with significant variability and controversy. For example, patients diagnosed with rectal cancer 

often have to decide between two equally efficacious, but lifestyle altering, surgical options: 

bowel reconnection (LAR) versus permanent colostomy (APR).  These preference-sensitive 

decisions can be overwhelming to patients and their families. Studies clearly indicate that many 

cancer patients prefer to be actively and collaboratively involved in disease-related decisions.1-4 

As these decisions can be challenging for patients, often occurring at an emotional time, decision 

aids have been developed to provide evidence-based information on treatment options and help 

patients clarify and communicate the personal values they associate with different options for 

cancer treatment.5 
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Decision aids are evidence-based tools designed to help patients make informed choices by 

providing information on the pros, cons, risks, probabilities, and scientific uncertainty of 

available options prior to making a decision.6,7 Decision aids can be used when there are multiple 

reasonable options, when no single option has a clear advantage over the others in terms of 

health outcomes, or when each option has benefits and harms that patients value differently.8 By 

allowing patients to clarify and communicate the personal values they associate with different 

treatment options, decision aids can improve the match between personal values and treatment 

choice.9,10  Studies have demonstrated that decision aids increase patient knowledge, reduce 

decisional conflict, help patients make appropriate decisions, and can have a positive effect on 

patient-clinician communication.11

Decision aids have been successful in helping patients make complex treatment decisions in 

breast, prostate, and lung cancer.12-14 However, decision aids research within colorectal cancer 

has been focused around screening as opposed to treatment.10 We aimed to systematically 

evaluate the current evidence on decision aids for colorectal cancer treatment. 

METHODS

Design

We conducted a systematic review, guided by the PRISMA guidelines, of studies that used a 

colorectal cancer treatment patient decision aid as the intervention. Prior to beginning our search, 

we published our study protocol in PROSPERO (registration # CRD42018095153) 
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Inclusion and exclusion criteria

We used the population, intervention, comparison, outcome, and study design (PICOS) criteria to 

determine eligibility.  To be included, studies had to be randomized controlled trials (RCTs), 

nonrandomized control trials, retrospective or prospective cohort studies, or case series. Any 

purely qualitative studies or case reports were excluded. Our population was defined as patients 

diagnosed with colorectal cancer undergoing treatment. Study participants needed to use patient 

decision aids (PDA) which we defined as interventions or tools that were designed to inform 

patients about treatment options and to facilitate patient participation in decision making.5 The 

decision aids could be in any format. Our control group will be standard counseling, non-

decision aids, or no control group if applicable. We included all primary and secondary 

outcomes. 

Search Strategy

With assistance from our medical librarian (HJ), we developed an electronic search strategy for 

the following databases: Embase, Medline, Web of Science, CINAHL, and the Cochrane Library 

from inception to April 11, 2018. We identified articles that assessed decision aids in patients 

with colorectal cancer, employing text words and database-specific subject headings (e.g. 

MeSH,) such as “colon cancer,” “rectal cancer,” “decision aids,” and “decision making.”  Please 

see appendix 1 for complete search strategy used in Medline (PubMed). For the purposes of the 

search, we did not impose any restrictions on language, publication type, or publication date.  In 

addition, we performed a citation search using the 'cited by' option on Google Scholar and 

'related searches' on PubMed. We manually checked references for all articles identified as 

meeting our eligibility requirements for added sensitivity. See Appendix 1 for search terms used 

for each database.
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Screening

We used Rayyan to help facilitate the screening process.15 The articles were listed alphabetically 

so that two reviewers (SI, HJ), blinded to each other, could independently review the first half 

and two additional similarly blinded reviewers (JG, PM) could independently review the second 

half. During this initial screen only the titles and abstracts were reviewed. Disagreements about 

inclusion were resolved by (JG) for the first half of the articles, and (SI) for the second half of 

the articles. After completing the initial screening, two reviewers (SI, JG) reviewed the full text 

of the remaining articles. Any disagreements about eligibility at this time were resolved by a 

third reviewer (PM).

Data extraction

For randomized control trials:

The data extraction sheet, piloted prior to use, included the following information: study author, 

publication year, publication type, country, study aims, description of participants (age, gender, 

education levels, etc.), intervention (what type of DA, when implemented, timing etc.), control 

group, primary outcome, and secondary outcome.

For non-randomized studies:

The data extraction sheet for non-randomized studies was identical to that for the RCT but 

excluded any information about a control group. 

Risk of bias 

For randomized control trials:
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The risk of bias was assessed by two independent reviewers (SI, JG) using the Cochrane 

Collaborations Risk of Bias Tool.16 This tool is used to evaluate RCTs in 7 domains to judge 

whether each domain is of high, low, or unclear risk of bias.  Disagreements were discussed and 

if unable to be resolved were assessed by a third reviewer (PM).

For non-randomized studies:

To assess the quality of the non-randomized studies the Downs and Black Checklist was used by 

two independent reviewers (SI, JG).17 This tool is used to assess quality in nonrandomized 

studies by evaluating 5 domains by assigning “yes” or “no” to 27 questions. The questions are 

then assigned points and a score out of 30, the highest quality score, is obtained. This assessment 

tool was chosen as it has been utilized previously for pre-post and/or mixed methods studies.18,19 

In cases of disagreement, a third reviewer (PM) settled the risk of bias score.

RESULTS

Study Characteristics 

A total of 2937 studies (Appendix 2 provides a summary of the search results) were initially 

identified.  After removing duplicates and screening titles and abstracts, 32 articles were left for 

full review.  After applying our inclusion and exclusion criteria there were three studies20-22 

included in our final analysis, see Figure 1. This included one randomized controlled trial, one 

pre-post study, and one mixed methods study. Descriptive characteristics for the three included 

studies are shown in Table 1. 
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Table 1: Descriptive characteristics of three reviewed studies
Study Study 

Design
Study 
Population

Number of 
Patients (n)

Age 
(Gender) Intervention DA (content 

and type)
Primary 
objective Outcome Quality*

Leighl et 
al 2011 
(Australia, 
Canada)

RCT Metastatic 
colorectal 
cancer 
patients 
considering 
chemotherapy

Control 
100, 
Intervention
107 

Median- 
Control: 
62.5 
(62%m, 
38%f) 
Interventi
on: 61 
(54%m, 
46%f)

Standard 
oncology 
consult vs 
oncology 
consult + 
DA

Chemotherapy 
types vs no 
chemotherapy, 
paper booklet,  
take-home 
booklet with 
audiotape or 
CD

Evaluate the 
impact of the 
DA on patient 
understanding 
of the 
prognostic 
and treatment 
information 
and 
satisfaction 
with decision 
making 

Intervention 
arm with  
improved 
understanding  
1-2 weeks 
post 
consultation  
(+16% vs 
+5%, P <.001)

N/A

Wu et al 
2016 
(Canada)

Before 
and after 
study

Rectal cancer 
patients with 
lesion 
maximum 
10cm from 
anal verge  

36 Mean: 
61.9 ± 
9.7 
(69%m, 
31%f)

Surgical 
consult with 
DA

Risks and 
benefits of LAR 
vs APR,  paper 
booklet, online 
version to 
review 

Patient 
decisional 
conflict 

Mean 
decisional 
conflict scores 
improved after 
using the 
decision aid 
(2% change 
after using DA 
(p=0.0001)

Low 
(score 
13)

Miles et al 
2017 (UK)

Mixed 
methods 
(before 
and after 
study, 
interview
s)

Stage II 
colorectal 
cancer 
patients post 
surgery prior 
to adjuvant 
chemotherapy

13 Median: 
67 
(33%m, 
66%f)

Oncology 
consult with 
DA

Patients 
personal risk of 
recurrence with 
and without 
chemo, 
Computer 
based DA

Patient 
perceived 
usefulness 
and 
acceptability 
of the DA 

Patients 
perceived the 
decision aid 
as helping 
them 
communicate 
with their 
doctor and 
make a 
decision 
(PrepDM 1-5, 
mean 4.28)

Low 
(score 
8)

* Assessed using the Downs and Black Checklist

Risk of bias

Randomized controlled trial

There was a low risk of selection, detection, or attrition bias, with a moderate risk of 

performance bias found due to inability to blind participants. Reporting bias was felt to be low-

moderate because the study was performed in two locations but the data was not reported 

separately.  Please see Appendix 3 for further details to support judgements. 

Non-randomized studies
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Both of the non-randomized studies had low scores on the Downs and Black Checklist. The 

scores were 8 and 13 out of 30, which is associated with poorer quality. In addition, both studies 

have a significant risk of selection bias, due to lack of control group or randomization. 

Study specific results

Study 120:

The randomized controlled trial took place in Australia and Canada and included a total of 207 

patients, 100 in the control group and 107 in the intervention group. All patients carried a 

diagnosis of metastatic colorectal cancer and were meeting with an oncologist for the first time 

regarding chemotherapy options. The control group received consultation alone, while the 

intervention group received consultation plus a decision aid. The decision aid consisted of a 

paper booklet reviewed during the initial visit on chemotherapy options, as well as a take home 

booklet and audiotape. The decision aid in this study had been pilot tested and altered based on 

patient feedback.23 Patients completed a series of different questionnaires prior to randomization 

and at multiple intervals after the initial consultation. The primary objective of the study was to 

evaluate patient understanding and satisfaction with the decision made. The intervention group 

had an improved understanding of chemotherapy options 1-2 weeks post-consultation when 

compared to the control group (p<0.001). Patient satisfaction was found to be high and the 

decisional conflict score was similar in both groups. As a secondary outcome, the Canadian 

patient population was found to be more apt to make a treatment decision immediately after 

consultation (86% v 42%, p< 0.001), but had a higher decisional conflict scores (38 v 34, 

P<0.002) when compared to the Australian population. 
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Study 221: 

This pre-post study took place in Canada and UK. They included a total of 36 patients who were 

diagnosed with rectal cancer. The study introduced their decision aid during or after consultation 

with a surgeon. The decision aid consisted of a paper booklet on the topic of LAR vs APR and 

sent participants home with a link to an online decision aid. Patients completed questionnaires 

following initial surgical consultation and after reviewing the decision aid. The primary outcome 

was decisional conflict. Secondary outcomes included knowledge, choice, and acceptability of 

the decision aid.  Mean decisional conflict scores were improved by 24.2% (p=0.0001) after the 

use of the decision aid. Patient knowledge also increased 37% (p<0.0001). The decision aid had 

variable impact on choice. In terms of acceptability, 85% of participants felt the decision aid had 

good/excellent information about options and 97% would recommend it to others. 

Study 322: 

This mixed method study took place in Canada and UK. A total of 13 patients diagnosed with 

stage II colorectal cancer post-surgery prior to chemotherapy were included. They introduced 

their decision aid during the patient’s consultation with an oncologist. The decision aid consisted 

of a computer-based DA on chemotherapy options and participants were sent home with 

reference material. Study patients completed a post-intervention questionnaire as well as 

participated in semi-structured interviews. The primary outcome was patient-perceived 

usefulness of the decision aid assessed on the Preparation for Decision Making Scale. The 

decision aid scored a favorable 4.28 out of five on the Preparation for Decision Making Scale.  

Themes that emerged from the semi-structured interviews were: it was unclear for patients 

whether chemotherapy would benefit them, patient understood that the aim of chemotherapy was 
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to prevent cancer from coming back, and that patients’ understanding of recurrence risk 

improved with graphical representation. Eleven of 12 patients participating ultimately declined 

chemotherapy.

DISCUSSION

Our review indicates that decision aids for patients with colorectal cancer can be effective at 

improving knowledge about the patient’s clinical situation, facilitate shared decision making, and 

can be well received by patients. In addition, each study had similar implementation strategies 

such as introducing the decision aid during or after a clinical encounter and providing patient’s 

with reference material to take home. However, our review found only three articles, including 

two low quality studies, to evaluate decision aids in this vulnerable patient population.  Thus, 

although the current literature supports the use of decision aids for treatment decisions in cancer 

populations, there is not enough literature to make statistical conclusions about patients with 

colorectal cancer specifically. 

Strengths of this review include our engagement with a medical librarian (HJ) in order to fully 

review the available literature, and our adherence to the guidelines on how to appropriately 

conduct a systematic review. Potential limitations of our review include possible omission of 

studies, although unlikely given our search strategy. A second limitation is the inability to draw 

statistical conclusions from the studies included due to the variety of study designs and 

outcomes. 

Page 12 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-028379 on 12 S

eptem
ber 2019. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

This is the first systematic review that has evaluated decision aid use for treatment decisions in 

patients diagnosed with colorectal cancer. This review identified that the current literature 

evaluating decision aids for colorectal cancer treatment is sparse and of low quality. In addition, 

the quality of the decision aids used within these studies is unclear. This gap in the literature is 

especially noticeable when compared to decision aids developed for treatment of other common 

cancers such as breast, lung, and prostate. Given a similar complexity and variety of treatment 

options available for colorectal cancer, particularly rectal cancer, it is unknown why there is such 

a paucity of literature on the use of decision aids in this population. Possible causes include a 

focus on colorectal cancer screening decision aids only, lack of penetrance of decision aid 

benefits to colorectal cancer practitioners, and/or possible stigma associated with bowel diseases 

that causes investigators less likely to pursue the topic.

The lack of quality evidence on the utility of decision aids in colorectal cancer treatment is one 

of the factors that preclude their use in clinical situations. Future studies should focus on 

understanding the needs of patients diagnosed with colorectal cancer and their clinicians.  Once 

an appropriate needs assessment is performed, high quality decision aids should be created that 

meet the International Patient Decision Aid Standards (IPDAS).24 These decision aids should 

then be tested in context in order to ensure appropriate implementation and utility. Since patients 

diagnosed with rectal cancer often face particularly complex surgical treatment decisions, this 

may be a subpopulation that would particularly benefit from decision aid use. Future studies 

should confirm that decision aids for colorectal cancer treatment improve knowledge, increase 

facilitated decision making, and are associated with increased patient satisfaction.
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CONCLUSIONS

There has been limited research on decision aids in colorectal cancer treatment, even with an 

increased emphasis on shared decision making in healthcare decisions. We identified only three 

studies, two of which are low quality, which makes it difficult to make any definitive 

conclusions about existing decision aids for patients diagnosed with colorectal cancer.  However, 

there is some indication that these tools are associated with positive outcomes in this population 

such as increased knowledge and patient satisfaction. Future studies should be done to further 

evaluate decision aids for treatment decisions for patients with colorectal cancer in order to 

support and encourage their use in this vulnerable population.
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FIGURE AND TABLE LEGEND

Figure 1: Summary of the review process

Table 1: Descriptive characteristics of three reviewed studies

Appendix 1:  Search strategies

Appendix 2: Summary of search results

Appendix 3: Cochrane Collaborations Risk of Bias Tool
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Figure 1: Summary of the review process
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APPENDIX 1

Search strategies

PubMed (Medline)

CINAHL
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Embase  

1. exp clinical decision support system/

2. decision.ti. or decision.ab.

3. aid*.ti. or aid*.ab.

4. tool*.ti. or tool*.ab.

5. box*.ti. or box*.ab.

6. 3 or 4 or 5

7. 2 and 6

8. "Option Grid*".ti. or "Option Grid*".ab.

9. "Issue Card*".ti. or "Issue Card*".ab.

10. "Drug fact box*".ti. or "Drug fact box*".ab.

11. "Shared Decision*".ti. or "Shared Decision*".ab.

12. "Informed Decision*".ti. or "Informed Decision*".ab.

13. "Informed Choice*".ti. or "Informed Choice*".ab.

14. "Collaborative decision*".ti. or "Collaborative decision*".ab.

15. "Decision support intervention*".ti. or "Decision support intervention*".ab.

16. 1 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15

17. exp decision making/

18. exp decision support system/

19. "decision making".ti. or "decision making".ab.

20. "decision support".ti. or "decision support".ab.

21. 17 or 18 or 19 or 20

22. exp patient preference/

23. "patient-centered care".ti. or "patient-centered care".ab.

24. exp patient participation/

25. exp professional-patient relationship/

26. "professional-family relation*".ti. or "professional-family relation*".ab.

27. "patient participation".ti. or "patient participation".ab.

28. "patient engagement".ti. or "patient engagement".ab.

29. "patient involvement".ti. or "patient involvement".ab.

30. "client participation".ti. or "client participation".ab.

31. "client engagement".ti. or "client engagement".ab.
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32. "client involvement".ti. or "client involvement".ab.

33. "patient relation*".ti. or "patient relation*".ab.

34. "patient preference*".ti. or "patient preference*".ab.

35. "patient centered".ti. or "patient centered".ab.

36. "patient centred".ti. or "patient centred".ab.

37. 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36

38. 21 and 37

39. 16 or 38

40. colorectal tumor/

41. rectum tumor/

42. exp rectum/

43. exp colon/

44. exp neoplasm/

45. 40 or 41 or 42 or 43

46. 44 and 45

47. rectal.ti. or rectal.ab.

48. rectum.ti. or rectum.ab.

49. colon.ti. or colon.ab.

50. colorectal.ti. or colorectal.ab.

51. 47 or 48 or 49 or 50

52. cancer*.ti. or cancer*.ab.

53. neoplasm*.ti. or neoplasm*.ab.

54. malignanc*.ti. or malignanc*.ab.

55. tumor*.ti. or tumor*.ab.

56. 52 or 53 or 54 or 55

57. 51 and 56

58. 39 and 57
Web of Science
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Cochrane Library
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APPENDIX 2

Summary of search results

Database Platform Years 
covered

Date 
conducted

# results

Medline PubMed 1946-current April 11, 2018 964
CINAHL EBSCO 1981- current April 11, 2018 488
Embase Embase.com 1974-current April 11, 2018 1,283
Web of 
Science (Core 
Collection)

WOS 1900-current April 11, 2018 15

Cochrane 
Library

Wiley CDSR : Issue 4 
of 12, April 
2018

CCRCT : Issue 
3 of 12, March 
2018

CMR: Issue 3 
of 4, July 2012

April 11, 2018 187

Total 2,937
Total with Duplicates Removed 1,950
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APPENDIX 3

Cochrane Collaborations Risk of Bias Tool

Leighl et al, 2011
Domain Support for judgement Authors’ 

judgement
Selection bias
Random sequence 
generation

“Eligible consenting patients with advanced colorectal cancer who were seeing a 
medical oncologist for an initial consultation regarding first line chemotherapy 
were randomly assigned…”
“randomization lists stratified by the consulting oncologist were computer 
generated…”
Comment: No statistically significant differences in the intervention and control 
group except English as first language in intervention arm (see table 2)

Low

Allocation 
concealment

“randomization lists…were computer generated and the code was concealed in a 
sealed envelope until the time of random assignment”
“…oncologists and patients were actively informed of the randomization arm only 
when patients received the DA.”

Low

Performance bias
Blinding of 
participants and 
personnel

“Although not blinded, oncologists and patients were actively informed of the 
randomization arm only when patients received the DA.”
“Those receiving the DA were counselled not to share it with others in the waiting 
room to avoid contamination of the standard arm.”
“…five consultations were audiotaped before study commencement as a baseline 
for comparison with consultations in the standard arm. Oncologists  were to be 
provided with feedback in the event of marked deviation during the course of the 
trial, but no deviation occurred”
“Oncologists were trained to use the DA during the consultation…”

Moderate

Detection bias
Blinding of 
outcome 
assessment

Comment: The study does not specify whether or not the outcomes assessment 
was done in a blinded fashion

Low

Attrition bias
Incomplete 
outcome data

Comment: 18 patients declined to participate initially and a total of 32 patients 
were lost to follow up in control, and 33 were lost to follow up in intervention 
with  similar amounts between groups at similar intervals
Comment: All patients who participated in at least one survey were included in 
the analysis
Comment: All the outcome assessments are linked together with the surveys, no 
significant difference in data collection for outcomes

Low

Reporting bias
Selective 
reporting

Comment: All outcome measures appear to be addressed within the results and 
discussion
Comment: the researchers did not mention how many of the patients were from 
Canada or Australia but do mention some statistically significant differences in 
readiness to make a treatment decision and consultation satisfaction scores

Low/ 
Moderate

Other bias
Other sources of 
bias

Comment: Insufficient information to judge Unclear
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Reporting checklist for systematic review and 
meta-analysis.

Based on the PRISMA guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find 

each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to 

include the missing information. If you are certain that an item does not apply, please write "n/a" and 

provide a short explanation.

Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the PRISMA reporting guidelines, and cite them as:

Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses: The PRISMA Statement

Reporting Item

Page 

Number

#1 Identify the report as a systematic review, meta-analysis, or 

both.

1

Structured 

summary

#2 Provide a structured summary including, as applicable: 

background; objectives; data sources; study eligibility criteria, 

participants, and interventions; study appraisal and synthesis 

3
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methods; results; limitations; conclusions and implications of 

key findings; systematic review registration number

Rationale #3 Describe the rationale for the review in the context of what is 

already known.

4-5

Objectives #4 Provide an explicit statement of questions being addressed 

with reference to participants, interventions, comparisons, 

outcomes, and study design (PICOS).

5

Protocol and 

registration

#5 Indicate if a review protocol exists, if and where it can be 

accessed (e.g., Web address) and, if available, provide 

registration information including the registration number.

5

Eligibility criteria #6 Specify study characteristics (e.g., PICOS, length of follow-up) 

and report characteristics (e.g., years considered, language, 

publication status) used as criteria for eligibility, giving rational

6

Information 

sources

#7 Describe all information sources in the search (e.g., databases 

with dates of coverage, contact with study authors to identify 

additional studies) and date last searched.

6

Search #8 Present full electronic search strategy for at least one 

database, including any limits used, such that it could be 

repeated.

6

Study selection #9 State the process for selecting studies (i.e., for screening, for 

determining eligibility, for inclusion in the systematic review, 

and, if applicable, for inclusion in the meta-analysis).

6-7
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Data collection 

process

#10 Describe the method of data extraction from reports (e.g., 

piloted forms, independently by two reviewers) and any 

processes for obtaining and confirming data from investigators.

7

Data items #11 List and define all variables for which data were sought (e.g., 

PICOS, funding sources), and any assumptions and 

simplifications made.

7

Risk of bias in 

individual studies

#12 Describe methods used for assessing risk of bias in individual 

studies (including specification of whether this was done at the 

study or outcome level, or both), and how this information is to 

be used in any data synthesis.

7-8

Summary 

measures

#13 State the principal summary measures (e.g., risk ratio, 

difference in means).

NA

Planned 

methods of 

analyis

#14 Describe the methods of handling data and combining results 

of studies, if done, including measures of consistency (e.g., I2) 

for each meta-analysis.

NA

Risk of bias 

across studies

#15 Specify any assessment of risk of bias that may affect the 

cumulative evidence (e.g., publication bias, selective reporting 

within studies).

NA

Additional 

analyses

#16 Describe methods of additional analyses (e.g., sensitivity or 

subgroup analyses, meta-regression), if done, indicating which 

were pre-specified.

NA
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Study selection #17 Give numbers of studies screened, assessed for eligibility, and 

included in the review, with reasons for exclusions at each 

stage, ideally with a flow diagram.

8

Study 

characteristics

#18 For each study, present characteristics for which data were 

extracted (e.g., study size, PICOS, follow-up period) and 

provide the citation.

8

Risk of bias 

within studies

#19 Present data on risk of bias of each study and, if available, any 

outcome-level assessment (see Item 12).

9-10

Results of 

individual studies

#20 For all outcomes considered (benefits and harms), present, for 

each study: (a) simple summary data for each intervention 

group and (b) effect estimates and confidence intervals, ideally 

with a forest plot.

10-12

Synthesis of 

results

#21 Present the main results of the review. If meta-analyses are 

done, include for each, confidence intervals and measures of 

consistency.

NA

Risk of bias 

across studies

#22 Present results of any assessment of risk of bias across 

studies (see Item 15).

NA

Additional 

analysis

#23 Give results of additional analyses, if done (e.g., sensitivity or 

subgroup analyses, meta-regression [see Item 16]).

NA

Summary of 

Evidence

#24 Summarize the main findings, including the strength of 

evidence for each main outcome; consider their relevance to 

key groups (e.g., health care providers, users, and policy 

makers

12
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Limitations #25 Discuss limitations at study and outcome level (e.g., risk of 

bias), and at review level (e.g., incomplete retrieval of identified 

research, reporting bias).

12

Conclusions #26 Provide a general interpretation of the results in the context of 

other evidence, and implications for future research.

13

Funding #27 Describe sources of funding or other support (e.g., supply of 

data) for the systematic review; role of funders for the 

systematic review.

2

The PRISMA checklist is distributed under the terms of the Creative Commons Attribution License 

CC-BY. This checklist was completed on 04. December 2018 using http://www.goodreports.org/, a 

tool made by the EQUATOR Network in collaboration with Penelope.ai
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ABSTRACT

Objectives: Our aim was to conduct a systematic review of the literature to determine the impact 

of patient decision aids (PDA) on patients facing treatment decisions for colorectal cancer.

Design: Systematic review

Data Sources: Sources included Embase, Medline, Web of Science, CINAHL, and the Cochrane 

Library from inception to June, 20, 2019.

Eligibility Criteria: We included randomized controlled trials, cohort studies, mixed methods, 

and case series in which a PDA for colorectal cancer treatment was used. Qualitative studies 

were excluded from our review.

Data Extraction and synthesis: Following execution of the search strategy by a medical 

librarian, two blinded independent reviewers identified articles for inclusion.  Two blinded 

reviewers were also responsible for data extraction, risk of bias, and study quality assessments. 

Any conflict in article inclusion or extraction was resolved by discussion. 

Results: Out of 3773 articles identified, three met our inclusion criteria: one randomized 

controlled trial, one before-and-after study, and one mixed-method study. In these studies, the 

use of a PDA for colorectal cancer treatment was associated with increased patient knowledge, 

satisfaction, and preparation for making a decision. On quality assessment, two of three studies 

were judged to be of low quality.  

Conclusion: A paucity of evidence exists on the effect of PDA for colorectal cancer treatment with 

existing evidence being largely of low quality. Further investigation is required to determine the effect of 
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decision aids for colorectal cancer treatment as well as reasons for the lack of PDA development and 

implementation in this area. 

Trial Registration:

We published our study protocol in PROSPERO (registration # CRD42018095153).

ARTICLE SUMMARY

Strengths and Limitations of this Study

 A broad search strategy as well as a firm adherence to systematic review methodology 

make this a comprehensive review on decision aids used for colorectal cancer treatment.

 A risk of bias tool and/or a quality assessment tool was used to assess randomized 

controlled trials or nonrandomized trials respectively.

 Including a broad number of outcomes in the inclusion criteria limits the ability to make 

discrete conclusions.

 There were not enough articles identified to perform a meta-analysis.

INTRODUCTION

Treatment decisions for colorectal cancer can be complex and multimodal, with significant 

variability and controversy. Patients diagnosed with colorectal cancer have many options for 

treatment including chemotherapy, surgery, and radiation therapy depending on their cancer 

stage, medical history, and preferences. For some clinical situations, such as stage II colon 

cancer, there is significant variability between options, including surgery alone vs surgery and 

chemotherapy, as well as the choice of chemotherapy.1,2 In addition, patients diagnosed with 

rectal cancer often have to decide between two equally efficacious, but lifestyle altering, surgical 
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options: bowel reconnection with low anterior resection (LAR) versus permanent colostomy with 

abdominal perineal resection (APR).  Further, additional factors exist for many patients 

increasing decision complexity including the presence or absence of additional colon polyps, 

concomitant cancers, and genetic predisposition.  These preference-sensitive decisions can be 

overwhelming to patients and their families and there can be substantial variation in treatment 

preferences.3,4 

In general, many cancer patients prefer to be actively and collaboratively involved in 

disease-related decisions.5-8 As these decisions can be challenging for patients, often occurring at 

an emotional time, patient decision aids (PDA) have been developed to provide evidence-based 

information on treatment options and help patients clarify and communicate the personal values 

they associate with different options for treatment.9,10 PDA are evidence-based tools designed to 

help patients make informed choices by providing information on the pros, cons, risks, 

probabilities, and scientific uncertainty of available options prior to making a decision.11,12  PDA 

can be used when there are multiple reasonable options, when no single option has a clear 

advantage over the others in terms of health outcomes, or when each option has benefits and 

harms that patients value differently.11 PDA have been shown to increase patient knowledge, 

reduce decisional conflict, help patients make appropriate decisions, and can have a positive 

effect on patient-clinician communication.11

PDA have been successful in helping patients make treatment decisions in breast, 

prostate, and lung cancer - other cancer types with similar treatment complexity to colorectal 
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cancer.  The impact of PDA in the treatment of colorectal cancer, however, is unclear.13-15 Most 

PDA research regarding colorectal cancer has focused on screening options for prevention as 

opposed to treatment decisions after diagnosis.16 As patients diagnosed with colorectal cancer 

must also make complex preference sensitive decisions about treatment, we aimed to 

systematically evaluate the effect of PDA on outcomes associated with colorectal cancer 

treatment and clinical practice.

METHODS

Protocol and Registration

We conducted a systematic review, reported in this review using the PRISMA guidelines, of 

studies that used a colorectal cancer treatment patient decision aid as the intervention. Prior to 

beginning our search, we published our study protocol in PROSPERO (registration # 

CRD42018095153) 

Patient and Public Involvement Statement

The study was performed in hopes to broaden knowledge about PDA for treatment decisions in 

colorectal cancer care. No patients participated in design or production of this systematic review.  

In particular, no patients were involved in the development of the research question or outcomes 

measures, recruitment or conduct, or other aspects of the review.

Eligibility Criteria

We used the Population, Intervention, Comparison, Outcome, and Study design (PICOS) criteria 

to determine eligibility.  To be included, studies had to be randomized controlled trials (RCTs), 

nonrandomized controlled trials (NRCT), retrospective or prospective cohort studies, mixed 
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methods, or case series. Any purely qualitative studies or case reports were excluded. Our 

population did not contain any age restrictions, and included patients diagnosed with colon or 

rectal cancer needing to decide between two or more management options for treatment. The 

intervention is a PDA which is a tool designed to inform patients about treatment options and to 

facilitate patient participation in decision making.12 The decision aids could be in any format and 

used at any time or location, before, during, or after a clinical encounter. The control group 

would be standard counseling, non-decision aids, or no control group if applicable. We included 

all study-specified primary and secondary outcomes that related to patients use of the decision 

aid such as, knowledge gained from PDA, usability of PDA, patient satisfaction of PDA etc. We 

excluded articles focusing on decision aids or risk calculators that were used only by physicians 

to guide management of colorectal cancer treatment or implementation of decision aids.  

Information Sources and Search

With assistance from our medical librarian (HJ), we developed an electronic search strategy for 

the following databases: Embase, Medline, Web of Science, CINAHL, and the Cochrane Library 

from inception to June 17, 2019 (please see Appendix 1 for a summary of the search results). We 

also looked at conference proceedings from the American Society of Colorectal Surgery annual 

meeting 2010-2019. We identified articles that assessed decision aids in patients with colorectal 

cancer, employing text words and database-specific subject headings (e.g. MeSH,) such as 

“colon cancer,” “rectal cancer,” “decision aids,” and “decision making”. For the purposes of the 

search, we did not impose any restrictions on language, publication type, or publication date.  In 

addition, we performed a citation search using the 'cited by' option on Google Scholar and 

'related searches' on PubMed. We manually checked references for all articles identified as 
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meeting our eligibility requirements for added sensitivity. See Appendix 2 for search terms used 

for each database.

Study Selection

We used Rayyan, a systematic review web application, to help facilitate the screening process.17 

The articles were listed alphabetically so that two reviewers (SI, HJ), blinded to each other’s 

results, could independently review articles with first author last names between A-L and two 

additional similarly blinded reviewers (JG, PM) could independently review articles with first 

author last names between M-Z. During this initial screening, titles and abstracts were reviewed. 

Disagreements about inclusion were resolved by discussion by the involved reviewers. If 

necessary, a third reviewer either (JG or SI) also contributed to the discussion. After completing 

the initial screening, two reviewers (SI, JG) reviewed the full text of the remaining articles. Any 

conflicts about eligibility at this time were also resolved by discussion.

Data Collection Process

For randomized controlled trials:

The data extraction sheet, piloted prior to use, included the following information: study author, 

publication year, publication type, country, study aims, description of participants (age, gender, 

education levels, etc.), intervention (what type of DA, when implemented, timing etc.), control 

group, primary outcome, and secondary outcome if applicable. Two reviewers independently 

extracted the data from the included articles. Disagreements were resolved by discussion. 

For non-randomized studies:
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The data extraction sheet and data extraction methods for non-randomized studies was identical 

to that for the RCT. 

Risk of Bias (RCT) and Quality Assessment (NRCT) 

Risk of bias for RCTs:

The risk of bias was assessed by two independent reviewers (SI, JG) using the Cochrane 

Collaborations Risk of Bias Tool.18 This tool is used to evaluate RCTs in 7 domains to judge 

whether each domain is of high, low, or unclear risk of bias.  Disagreements were resolved by 

discussion. 

Quality assessment for NRCTs:

The Downs and Black Checklist was used by two independent reviewers (SI, JG) to assess the 

quality of the non-randomized studies.19 The reviewer assesses five domains (reporting, external 

validity, bias, confounding, power) by assigning a “yes” or “no” to 27 questions. The answer 

determines if a point(s) is awarded for that particular question. The highest possible score is 30 

with a higher score associated with a higher quality study. This assessment tool was chosen as it 

has been utilized previously for pre-post and/or mixed methods studies.20,21 Disagreements were 

resolved by discussion. 

RESULTS

Study Characteristics 

A total of 5,594 articles were initially identified with 3773 left to review after duplicates were 

removed.  After screening titles and abstracts, 36 articles were left for full review.  After 

assessing the full articles there were three studies 22-24 included in our final analysis, see Figure 1. 
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This included one randomized controlled trial, one before-and-after study, and one mixed 

methods study. Characteristics for the three included studies are shown in Table 1. 

Table 1: Characteristics of three reviewed studies
Study Study 

Design
Study 
Population

Number of 
Patients (n)

Age 
(Gender) Intervention DA (content 

and type)
Primary 
objective Outcome Quality*

Leighl et 
al 2011 
(Australia, 
Canada)

RCT Metastatic 
colorectal 
cancer 
patients 
considering 
chemotherapy

Control 
100, 
Intervention
107 

Median- 
Control: 
63 
(62%m, 
38%f) 
Interventi
on: 61 
(54%m, 
46%f)

Standard 
oncology 
consult vs 
oncology 
consult + 
DA

Chemotherapy 
types vs no 
chemotherapy, 
paper booklet,  
take-home 
booklet with 
audiotape or 
CD

Evaluate the 
impact of the 
DA on patient 
understanding 
of the 
prognostic 
and treatment 
information 
and 
satisfaction 
with decision 
making 

Intervention 
arm with  
improved 
understanding  
1-2 weeks 
post 
consultation  
(+16% vs 
+5%, P <.001)

N/A**

Wu et al 
2016 
(Canada)

Before 
and after 
study

Rectal cancer 
patients with 
lesion 
maximum 
10cm from 
anal verge  

36 Mean: 62 
± 10 
(69%m, 
31%f)

Surgical 
consult with 
DA

Risks and 
benefits of LAR 
vs APR,  paper 
booklet, online 
version to 
review 

Patient 
decisional 
conflict 

Mean 
decisional 
conflict scores 
improved after 
using the 
decision aid 
(2% change 
after using DA 
(P <.001)

Low 
(score 
13)

Miles et al 
2017 (UK)

Mixed 
methods 
(before 
and after 
study, 
interview
s)

Stage II 
colorectal 
cancer 
patients post 
surgery prior 
to adjuvant 
chemotherapy

13 Median: 
67 
(33%m, 
66%f)

Oncology 
consult with 
DA

Patients 
personal risk of 
recurrence with 
and without 
chemo, 
Computer 
based DA

Patient 
perceived 
usefulness 
and 
acceptability 
of the DA 

Patients 
perceived the 
decision aid 
as helping 
them 
communicate 
with their 
doctor and 
make a 
decision 
(PrepDM 1-5, 
mean 4)

Low 
(score 
8)

* NRCTs assessed using the Downs and Black Checklist

** RCT did not have a quality assessment rather a risk of bias was performed, (Appendix 3)

Risk of Bias and Quality Assessment

Risk of bias: Randomized controlled trial

There was a low risk of selection, detection, or attrition bias, with a moderate risk of 

performance bias found due to inability to blind participants. Reporting bias was felt to be low-
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moderate because the study was performed in two locations and reported in aggregate.  Please 

see Appendix 3 for further details to support judgements. 

Quality Assessment: Non-randomized studies

According to the Downs and Black Checklist, both non-randomized studies were considered to 

be low quality. The before-and-after study scored 13 out of 30, and the mixed methods study 

scored 8 out of 30. In addition, both studies have a significant risk of bias and confounding, due 

to lack of control group or randomization. 

Study specific results

Study 1: Leighl, et al. 22 (Australia, Canada)

This randomized controlled trial took place in Australia and Canada and included a total of 207 

patients, 100 in the control group and 107 in the intervention group. All patients carried a 

diagnosis of metastatic colorectal cancer and were meeting with an oncologist for the first time 

to discuss and decide between chemotherapy options. The control group received consultation 

alone, while the intervention group received consultation plus a decision aid. The decision aid 

consisted of a paper booklet reviewed during the initial visit on chemotherapy options, as well as 

a take home booklet and audiotape. The decision aid in this study had been pilot tested and 

altered based on patient feedback.25 Patients completed a series of different questionnaires prior 

to randomization and at multiple intervals after the initial consultation. The primary objective of 

the study was to evaluate patient understanding, via a modified Fiset26 and Brundage27 
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questionnaire, and satisfaction with the decision made via the ‘satisfaction with decision scale’28. 

Secondary outcomes included decisional conflict, which evaluated patients’ uncertainty with the 

decision and factors contributing to that uncertainty, assessed via the ‘decisional conflict scale’29, 

and readiness to make a decision immediately after consultation. The intervention group had an 

improved understanding of chemotherapy options 1-2 weeks post-consultation when compared 

to the control group (p<0.001), although this is of unclear clinical significance. Patient 

satisfaction was found to be high and the decisional conflict score was similar in both groups. 

The Canadian patient population was found to be more likely to feel ready to make a treatment 

decision immediately after consultation (86% v 42%, p< 0.001), but had a higher decisional 

conflict scores (38 v 34, P<0.002) when compared to the Australian population. 

Study 2: Wu, et al. 23 (Canada)

This before-and-after study took place in Canada and UK. They included a total of 36 patients 

who were diagnosed with rectal cancer. The study introduced their decision aid during or after 

consultation with a surgeon to aid in deciding between two surgical options. The decision aid 

consisted of a paper booklet on the topic of LAR vs APR and sent participants home with a link 

to an online decision aid. Patients completed questionnaires following initial surgical 

consultation and after reviewing the decision aid. The primary outcome was decisional conflict. 

Secondary outcomes included knowledge, choice preference, and acceptability of the decision 

aid.  Mean decisional conflict scores were improved by 24.2% (p=0.0001) after the use of the 

decision aid. Patient knowledge also increased 37% (p<0.0001). The decision aid had variable 

impact on choice preference, with some patients changing their preference between LAR, APR, 

and neutral after using the DA, with no statistically significant trend toward neutral or either 
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surgical option. In terms of acceptability, 85% of participants felt the decision aid had 

good/excellent information about options and 97% would recommend it to others. 

Study 3: Miles, et al 24 (United Kingdom)

This mixed method study took place in Canada and UK. A total of 13 patients diagnosed with 

stage II colorectal cancer post-surgery prior to chemotherapy were included. They introduced 

their decision aid during the patient’s consultation with an oncologist to help decide which, if 

any, chemotherapy was right for the patient. The decision aid consisted of a computer-based DA 

on chemotherapy options and participants were sent home with reference material. Study patients 

completed a post-intervention questionnaire as well as participated in semi-structured interviews. 

The results of the interviews are not included in this analysis as qualitative research was 

excluded from this review. The primary outcome was patient-perceived usefulness of the 

decision aid assessed on the Preparation for Decision Making Scale. The decision aid scored a 

favorable 4.28 out of five on the Preparation for Decision Making Scale30.  Eleven of 12 patients 

participating ultimately declined chemotherapy.

DISCUSSION

Our systematic review found limited evidence on the use of PDAs for patients facing treatment 

decisions for colorectal cancer. We found three articles, two of which were low quality, which 

evaluated PDA for the treatment of colorectal cancer. These studies found that PDAs improved 

patient knowledge, facilitated shared decision making, and were well-accepted by patients. 

However, the results of these studies must be interpreted with caution given the low quality of 

two of the three articles. Although these studies supported the use of PDAs in this population, 
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there is insufficient evidence to draw definitive conclusions on the impact of PDAs in the 

treatment of colorectal cancer given the paucity of studies. 

Strengths of this review include our engagement with a medical librarian (HJ) in order to 

fully review the available literature, and our adherence to the guidelines on how to appropriately 

conduct and report a systematic review. Potential limitations of our methods include possible 

omission of studies, although unlikely given our search strategy. Another limitation is the 

inability to perform subgroup analysis due to the small number of articles identified which are of 

low quality and have low numbers of participants. There are also limitations to interpretation to 

the data, such as the heterogeneity of patent participants, as well as the low quality of the two 

non-randomized controlled trials. The risk of bias and confounding in these studies make it 

difficult to delineate clear effects from the target interventions.  

This review determined that the current literature evaluating decision aids for colorectal 

cancer treatment is sparse and of low quality. In addition, the quality of the decision aids 

themselves is unclear. This gap in the literature is especially noticeable when compared to 

decision aids developed for treatment of other common cancers such as breast, lung, and 

prostate.13-15 Given a similar complexity and variety of treatment options available for colorectal 

cancer, particularly stage II colon cancer or rectal cancer, it is unknown why there is such a 

paucity of literature on the use of decision aids in this population. It is possible that an emphasis 

in preventative care has shifted the research towards colorectal cancer screening since screening 

rates are lower than other common cancers.16,31 Other possible causes include lack of provider 

Page 14 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-028379 on 12 S

eptem
ber 2019. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

comfort and understanding of decision aid benefits, and or stigma associated with bowel diseases 

that may cause investigators less likely to pursue the topic.

Although the evidence in this review to support the use of PDAs for those with colorectal 

cancer treatment is suboptimal, a recent Cochrane systematic review with over 100 randomized 

controlled trials shows that these interventions improve patient outcomes.11 PDAs increase 

knowledge of the treatment options, risk perception, preparedness to make a decision, and can 

facilitate patient-centered care.11 Patients diagnosed with colorectal cancer want to be more 

involved in the decision-making process and have information needs that are not currently being 

addressed.32-34 In addition, this population has different levels of engagement in the decision 

making process and has expressed that many treatment decisions, such as chemotherapy and 

surgical choice, are preference sensitive.3,4,35 The need to improve healthcare delivery, and the 

desire for patients to be involved in the preference-sensitive decision regarding treatment, 

indicates that PDAs would be beneficial for patients diagnosed with colorectal cancer.  Future 

studies, ideally RCTs, should focus on high quality PDAs to see if they can truly improve 

knowledge, increase facilitated decision making, and are associated with increased patient 

satisfaction.

CONCLUSIONS

There has been limited research on PDAs for patients facing treatment decisions for colorectal 

cancer. We identified only three studies, two of which are low quality, constituting insufficient 

evidence to make any definitive conclusions on PDA for the treatment of colorectal cancer.  
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There is some indication that these tools are associated with positive outcomes in this population 

such as increased knowledge and patient satisfaction. Future studies should develop tools that are 

usable and acceptable to both patients and clinicians, and evaluate these tools for effectiveness in 

improving decision making for patients facing treatment decisions for colorectal cancer. 
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Figure 1: Summary of the review process 
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APPENDIX 1 

 

Summary of search results 
Database Platform Years 

covered 
Date 
conducted 

# results 

Medline PubMed 1946-current April 11, 2018 964 

  April 11,2018- 
current 

June 17, 2019 156 

CINAHL EBSCO 1981- current April 11, 2018 626 

  April 11,2018 
- current 

June 17, 2019 127 

Embase Embase.com 1974-current April 11, 2018 1,283 

  2018- current June 17, 2019 226 

Web of 
Science (Core 
Collection) 

WOS 1900-current April 11, 2018 15 

Web of Science  
SCI-EXPANDED 
SSCI 
A&HCI 
CPCI-S 
CPCI-SSH 
ESCI 

Clarivate 
Analytics 

1900-current June 17, 2019 1642 

Cochrane 
Library 

Wiley CDSR : Issue 4 
of 12, April 
2018 
 
CCRCT : Issue 
3 of 12, March 
2018 
 
CMR: Issue 3 
of 4, July 2012 

 

April 11, 2018 187 

Cochrane Wiley April 2018-
present 
Reviews & Trials: 
Issue 6 of 12, 
June 2019 

6/20/2019 368 
(excluding 2 
editorials) 

American 
Society of 
Colorectal 
Surgery annual 
meeting 

Conference 
proceedings 

2010-current 2019 0 

Total 5,594 

Total with Duplicates Removed 3773 
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APPENDIX 2 

Search strategies 

Since we updated the review from April 2018 to include articles up to June 2019 the new search strategies (updated 

dates) are listed below the original search. 

 

PubMed (Medline) 
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Embase   

1. exp clinical decision support system/ 
 

2. decision.ti. or decision.ab. 
 

3. aid*.ti. or aid*.ab. 
 

4. tool*.ti. or tool*.ab. 
 

5. box*.ti. or box*.ab. 
 

6. 3 or 4 or 5 
 

7. 2 and 6 
 

8. "Option Grid*".ti. or "Option Grid*".ab. 
 

9. "Issue Card*".ti. or "Issue Card*".ab. 
 

10. "Drug fact box*".ti. or "Drug fact box*".ab. 
 

11. "Shared Decision*".ti. or "Shared Decision*".ab. 
 

12. "Informed Decision*".ti. or "Informed Decision*".ab. 
 

13. "Informed Choice*".ti. or "Informed Choice*".ab. 
 

14. "Collaborative decision*".ti. or "Collaborative decision*".ab. 
 

15. "Decision support intervention*".ti. or "Decision support intervention*".ab. 
 

16. 1 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 
 

17. exp decision making/ 
 

18. exp decision support system/ 
 

19. "decision making".ti. or "decision making".ab. 
 

20. "decision support".ti. or "decision support".ab. 
 

Page 28 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-028379 on 12 S

eptem
ber 2019. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

21. 17 or 18 or 19 or 20 
 

22. exp patient preference/ 
 

23. "patient-centered care".ti. or "patient-centered care".ab. 
 

24. exp patient participation/ 
 

25. exp professional-patient relationship/ 
 

26. "professional-family relation*".ti. or "professional-family relation*".ab. 
 

27. "patient participation".ti. or "patient participation".ab. 
 

28. "patient engagement".ti. or "patient engagement".ab. 
 

29. "patient involvement".ti. or "patient involvement".ab. 
 

30. "client participation".ti. or "client participation".ab. 
 

31. "client engagement".ti. or "client engagement".ab. 
 

32. "client involvement".ti. or "client involvement".ab. 
 

33. "patient relation*".ti. or "patient relation*".ab. 
 

34. "patient preference*".ti. or "patient preference*".ab. 
 

35. "patient centered".ti. or "patient centered".ab. 
 

36. "patient centred".ti. or "patient centred".ab. 
 

37. 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 
 

38. 21 and 37 
 

39. 16 or 38 
 

40. colorectal tumor/ 
 

41. rectum tumor/ 
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42. exp rectum/ 
 

43. exp colon/ 
 

44. exp neoplasm/ 
 

45. 40 or 41 or 42 or 43 
 

46. 44 and 45 
 

47. rectal.ti. or rectal.ab. 
 

48. rectum.ti. or rectum.ab. 
 

49. colon.ti. or colon.ab. 
 

50. colorectal.ti. or colorectal.ab. 
 

51. 47 or 48 or 49 or 50 
 

52. cancer*.ti. or cancer*.ab. 
 

53. neoplasm*.ti. or neoplasm*.ab. 
 

54. malignanc*.ti. or malignanc*.ab. 
 

55. tumor*.ti. or tumor*.ab. 
 

56. 52 or 53 or 54 or 55 
 

57. 51 and 56 
 

58. 39 and 57 
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APPENDIX 3 

Cochrane Collaborations Risk of Bias Tool 
Leighl et al, 2011 

Domain Support for judgement Authors’ 

judgement 
Selection bias 

Random sequence 

generation 

 

 

 

“Eligible consenting patients with advanced colorectal cancer who were seeing a 

medical oncologist for an initial consultation regarding first line chemotherapy 

were randomly assigned…” 

“randomization lists stratified by the consulting oncologist were computer 

generated…” 

Comment: No statistically significant differences in the intervention and control 

group except English as first language in intervention arm (see table 2) 

Low 

 

Allocation 

concealment 

 

“randomization lists…were computer generated and the code was concealed in a 

sealed envelope until the time of random assignment” 

“…oncologists and patients were actively informed of the randomization arm only 

when patients received the DA.” 

Low 
 

Performance bias 

Blinding of 

participants and 

personnel 

 

“Although not blinded, oncologists and patients were actively informed of the 

randomization arm only when patients received the DA.” 

“Those receiving the DA were counselled not to share it with others in the waiting 

room to avoid contamination of the standard arm.” 

“…five consultations were audiotaped before study commencement as a baseline 

for comparison with consultations in the standard arm. Oncologists  were to be 

provided with feedback in the event of marked deviation during the course of the 

trial, but no deviation occurred” 

“Oncologists were trained to use the DA during the consultation…” 

Moderate 

 

Detection bias 
Blinding of 

outcome 

assessment 

 

Comment: The study does not specify whether or not the outcomes assessment 

was done in a blinded fashion 
Low 

 

Attrition bias 
Incomplete 

outcome data 

 

Comment: 18 patients declined to participate initially and a total of 32 patients 

were lost to follow up in control, and 33 were lost to follow up in intervention 

with  similar amounts between groups at similar intervals 

Comment: All patients who participated in at least one survey were included in 

the analysis 

Comment: All the outcome assessments are linked together with the surveys, no 

significant difference in data collection for outcomes 

Low 

Reporting bias 

Selective 

reporting 

 

 

 

Comment: All outcome measures appear to be addressed within the results and 

discussion 

Comment: the researchers did not mention how many of the patients were from 

Canada or Australia but do mention some statistically significant differences in 

readiness to make a treatment decision and consultation satisfaction scores 

Low/ 

Moderate 

 

Other bias 
Other sources of 

bias 

 

Comment: Insufficient information to judge Unclear 
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Section/topic  # Checklist item  
Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

3-4 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  4-5 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  

6 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

6 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  
6-7 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

7-8 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

7-8 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 

included in the meta-analysis).  
8 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

8 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

6-7 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

9 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  NA 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 
(e.g., I2) for each meta-analysis.  

NA 
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Section/topic  # Checklist item  
Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

9 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 

which were pre-specified.  
NA 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram.  

9-10 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

11-13 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  10-11 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

11-13 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  NA 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  NA 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  NA 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

13-14 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

14 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  15-16 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review.  

2 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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ABSTRACT

Objectives: Our aim was to conduct a systematic review of the literature to determine the impact 

of patient decision aids (PDA) on patients facing treatment decisions for colorectal cancer.

Design: Systematic review

Data Sources: Sources included Embase, Medline, Web of Science, CINAHL, and the Cochrane 

Library from inception to June, 20, 2019.

Eligibility Criteria: We included randomized controlled trials, cohort studies, mixed methods, 

and case series in which a PDA for colorectal cancer treatment was used. Qualitative studies 

were excluded from our review.

Data Extraction and synthesis: Following execution of the search strategy by a medical 

librarian, two blinded independent reviewers identified articles for inclusion.  Two blinded 

reviewers were also responsible for data extraction, risk of bias, and study quality assessments. 

Any conflict in article inclusion or extraction was resolved by discussion. 

Results: Out of 3773 articles identified, three met our inclusion criteria: one randomized 

controlled trial, one before-and-after study, and one mixed-method study. In these studies, the 

use of a PDA for colorectal cancer treatment was associated with increased patient knowledge, 

satisfaction, and preparation for making a decision. On quality assessment, two of three studies 

were judged to be of low quality.  

Conclusion: A paucity of evidence exists on the effect of PDA for colorectal cancer treatment with 

existing evidence being largely of low quality. Further investigation is required to determine the effect of 

decision aids for colorectal cancer treatment as well as reasons for the lack of PDA development and 

implementation in this area. 
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Trial Registration:

We published our study protocol in PROSPERO (registration # CRD42018095153).

ARTICLE SUMMARY

Strengths and Limitations of this Study

 A broad search strategy as well as a firm adherence to systematic review methodology 

make this a comprehensive review on decision aids used for colorectal cancer treatment.

 A risk of bias tool and/or a quality assessment tool was used to assess randomized 

controlled trials or nonrandomized trials respectively.

 Including a broad number of outcomes in the inclusion criteria limits the ability to make 

discrete conclusions.

 There were not enough articles identified to perform a meta-analysis.

INTRODUCTION

Treatment decisions for colorectal cancer can be complex and multimodal, with significant 

variability and controversy. Patients diagnosed with colorectal cancer have many options for 

treatment including chemotherapy, surgery, and radiation therapy depending on their cancer 

stage, medical history, and preferences. For some clinical situations, such as stage II colon 

cancer, there is significant variability between options, including surgery alone vs surgery and 

chemotherapy, as well as the choice of chemotherapy.1,2 In addition, patients diagnosed with 

rectal cancer often have to decide between two equally efficacious, but lifestyle altering, surgical 

options: bowel reconnection with low anterior resection (LAR) versus permanent colostomy with 

abdominal perineal resection (APR).  Further, additional factors exist for many patients 
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increasing decision complexity including the presence or absence of additional colon polyps, 

concomitant cancers, and genetic predisposition.  These preference-sensitive decisions can be 

overwhelming to patients and their families and there can be substantial variation in treatment 

preferences.3,4 

In general, many cancer patients prefer to be actively and collaboratively involved in 

disease-related decisions.5-8 As these decisions can be challenging for patients, often occurring at 

an emotional time, patient decision aids (PDA) have been developed to provide evidence-based 

information on treatment options and help patients clarify and communicate the personal values 

they associate with different options for treatment.9,10 PDA are evidence-based tools designed to 

help patients make informed choices by providing information on the pros, cons, risks, 

probabilities, and scientific uncertainty of available options prior to making a decision.11,12  PDA 

can be used when there are multiple reasonable options, when no single option has a clear 

advantage over the others in terms of health outcomes, or when each option has benefits and 

harms that patients value differently.13 PDA have been shown to increase patient knowledge, 

reduce decisional conflict, help patients make appropriate decisions, and can have a positive 

effect on patient-clinician communication.13

PDA have been successful in helping patients make treatment decisions in breast, 

prostate, and lung cancer - other cancer types with similar treatment complexity to colorectal 

cancer. 14-16 The impact of PDA in the treatment of colorectal cancer, however, is unclear. Most 

PDA research regarding colorectal cancer has focused on screening options for prevention as 
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opposed to treatment decisions after diagnosis.17 As patients diagnosed with colorectal cancer 

must also make complex preference sensitive decisions about treatment, we aimed to 

systematically evaluate the effect of PDA on outcomes associated with colorectal cancer 

treatment and clinical practice.

METHODS

Protocol and Registration

We conducted a systematic review, reported in this review using the PRISMA guidelines, of 

studies that used a colorectal cancer treatment patient decision aid as the intervention. Prior to 

beginning our search, we published our study protocol in PROSPERO (registration # 

CRD42018095153) 

Patient and Public Involvement Statement

The study was performed in hopes to broaden knowledge about PDA for treatment decisions in 

colorectal cancer care. No patients participated in design or production of this systematic review.  

In particular, no patients were involved in the development of the research question or outcomes 

measures, recruitment or conduct, or other aspects of the review.

Eligibility Criteria

We used the Population, Intervention, Comparison, Outcome, and Study design (PICOS) criteria 

to determine eligibility.  To be included, studies had to be randomized controlled trials (RCTs), 

nonrandomized controlled trials (NRCT), retrospective or prospective cohort studies, mixed 

methods, or case series. Any purely qualitative studies or case reports were excluded. Our 

population did not contain any age restrictions, and included patients diagnosed with colon or 
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rectal cancer needing to decide between two or more management options for treatment. The 

intervention is a PDA which is a tool designed to inform patients about treatment options and to 

facilitate patient participation in decision making.11,12 The decision aids could be in any format 

and used at any time or location, before, during, or after a clinical encounter. The control group 

would be standard counseling, non-decision aids, or no control group if applicable. We included 

all study-specified primary and secondary outcomes that related to patients use of the decision 

aid such as, knowledge gained from PDA, usability of PDA, patient satisfaction of PDA etc. We 

excluded articles focusing on decision aids or risk calculators that were used only by physicians 

to guide management of colorectal cancer treatment or implementation of decision aids.  

Information Sources and Search

With assistance from our medical librarian (HJ), we developed an electronic search strategy for 

the following databases: Embase, Medline, Web of Science, CINAHL, and the Cochrane Library 

from inception to June 17, 2019 (please see Appendix 1 for a summary of the search results). We 

also looked at conference proceedings from the American Society of Colorectal Surgery annual 

meeting 2010-2019. We identified articles that assessed decision aids in patients with colorectal 

cancer, employing text words and database-specific subject headings (e.g. MeSH,) such as 

“colon cancer,” “rectal cancer,” “decision aids,” and “decision making”. For the purposes of the 

search, we did not impose any restrictions on language, publication type, or publication date.  In 

addition, we performed a citation search using the 'cited by' option on Google Scholar and 

'related searches' on PubMed. We manually checked references for all articles identified as 

meeting our eligibility requirements for added sensitivity. See Appendix 2 for search terms used 

for each database.
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Study Selection

We used Rayyan, a systematic review web application, to help facilitate the screening process.18 

The articles were listed alphabetically so that two reviewers (SI, HJ), blinded to each other’s 

results, could independently review articles with first author last names between A-L and two 

additional similarly blinded reviewers (JG, PM) could independently review articles with first 

author last names between M-Z. During this initial screening, titles and abstracts were reviewed. 

Disagreements about inclusion were resolved by discussion by the involved reviewers. If 

necessary, a third reviewer either (JG or SI) also contributed to the discussion. After completing 

the initial screening, two reviewers (SI, JG) reviewed the full text of the remaining articles. Any 

conflicts about eligibility at this time were also resolved by discussion.

Data Collection Process

For randomized controlled trials:

The data extraction sheet, piloted prior to use, included the following information: study author, 

publication year, publication type, country, study aims, description of participants (age, gender, 

education levels, etc.), intervention (what type of DA, when implemented, timing etc.), control 

group, primary outcome, and secondary outcome if applicable. Two reviewers independently 

extracted the data from the included articles. Disagreements were resolved by discussion. 

For non-randomized studies:

The data extraction sheet and data extraction methods for non-randomized studies was identical 

to that for the RCT. 

Risk of Bias (RCT) and Quality Assessment (NRCT) 
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Risk of bias for RCTs:

The risk of bias was assessed by two independent reviewers (SI, JG) using the Cochrane 

Collaborations Risk of Bias Tool.19 This tool is used to evaluate RCTs in 7 domains to judge 

whether each domain is of high, low, or unclear risk of bias.  Disagreements were resolved by 

discussion. 

Quality assessment for NRCTs:

The Downs and Black Checklist was used by two independent reviewers (SI, JG) to assess the 

quality of the non-randomized studies.20 The reviewer assesses five domains (reporting, external 

validity, bias, confounding, power) by assigning a “yes” or “no” to 27 questions. The answer 

determines if a point(s) is awarded for that particular question. The highest possible score is 30 

with a higher score associated with a higher quality study. This assessment tool was chosen as it 

has been utilized previously for pre-post and/or mixed methods studies.21,22 Disagreements were 

resolved by discussion. 

RESULTS

Study Characteristics 

A total of 5,594 articles were initially identified with 3773 left to review after duplicates were 

removed.  After screening titles and abstracts, 36 articles were left for full review.  After 

assessing the full articles there were three studies 23-25 included in our final analysis, see Figure 1. 

This included one randomized controlled trial, one before-and-after study, and one mixed 

methods study. Characteristics for the three included studies are shown in Table 1. 
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Table 1: Characteristics of three reviewed studies
Study Study 

Design
Study 
Population

Number of 
Patients (n)

Age 
(Gender) Intervention DA (content 

and type)
Primary 
objective Outcome Quality*

Leighl et 
al 2011 
(Australia, 
Canada)

RCT Metastatic 
colorectal 
cancer 
patients 
considering 
chemotherapy

Control 
100, 
Intervention
107 

Median- 
Control: 
63 
(62%m, 
38%f) 
Interventi
on: 61 
(54%m, 
46%f)

Standard 
oncology 
consult vs 
oncology 
consult + 
DA

Chemotherapy 
types vs no 
chemotherapy, 
paper booklet,  
take-home 
booklet with 
audiotape or 
CD

Evaluate the 
impact of the 
DA on patient 
understanding 
of the 
prognostic 
and treatment 
information 
and 
satisfaction 
with decision 
making 

Intervention 
arm with  
improved 
understanding  
1-2 weeks 
post 
consultation  
(+16% vs 
+5%, P <.001)

N/A**

Wu et al 
2016 
(Canada)

Before 
and after 
study

Rectal cancer 
patients with 
lesion 
maximum 
10cm from 
anal verge  

36 Mean: 62 
± 10 
(69%m, 
31%f)

Surgical 
consult with 
DA

Risks and 
benefits of LAR 
vs APR,  paper 
booklet, online 
version to 
review 

Patient 
decisional 
conflict 

Mean 
decisional 
conflict scores 
improved after 
using the 
decision aid 
(2% change 
after using DA 
(P <.001)

Low 
(score 
13)

Miles et al 
2017 (UK)

Mixed 
methods 
(before 
and after 
study, 
interview
s)

Stage II 
colorectal 
cancer 
patients post 
surgery prior 
to adjuvant 
chemotherapy

13 Median: 
67 
(33%m, 
66%f)

Oncology 
consult with 
DA

Patients 
personal risk of 
recurrence with 
and without 
chemo, 
Computer 
based DA

Patient 
perceived 
usefulness 
and 
acceptability 
of the DA 

Patients 
perceived the 
decision aid 
as helping 
them 
communicate 
with their 
doctor and 
make a 
decision 
(PrepDM 1-5, 
mean 4)

Low 
(score 
8)

* NRCTs assessed using the Downs and Black Checklist

** RCT did not have a quality assessment rather a risk of bias was performed, (Appendix 3)

Risk of Bias and Quality Assessment

Risk of bias: Randomized controlled trial

There was a low risk of selection, detection, or attrition bias, with a moderate risk of 

performance bias found due to inability to blind participants. Reporting bias was felt to be low-

moderate because the study was performed in two locations and reported in aggregate.  Please 

see Appendix 3 for further details to support judgements. 
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Quality Assessment: Non-randomized studies

According to the Downs and Black Checklist, both non-randomized studies were considered to 

be low quality. The before-and-after study scored 13 out of 30, and the mixed methods study 

scored 8 out of 30. In addition, both studies have a significant risk of bias and confounding, due 

to lack of control group or randomization. 

Study specific results

Study 1: Leighl, et al. 23 (Australia, Canada)

This randomized controlled trial took place in Australia and Canada and included a total of 207 

patients, 100 in the control group and 107 in the intervention group. All patients carried a 

diagnosis of metastatic colorectal cancer and were meeting with an oncologist for the first time 

to discuss and decide between chemotherapy options. The control group received consultation 

alone, while the intervention group received consultation plus a decision aid. The decision aid 

consisted of a paper booklet reviewed during the initial visit on chemotherapy options, as well as 

a take home booklet and audiotape. The decision aid in this study had been pilot tested and 

altered based on patient feedback.26 Patients completed a series of different questionnaires prior 

to randomization and at multiple intervals after the initial consultation. The primary objective of 

the study was to evaluate patient understanding, via a modified Fiset27 and Brundage28 

questionnaire, and satisfaction with the decision made via the ‘satisfaction with decision scale’29. 

Secondary outcomes included decisional conflict, which evaluated patients’ uncertainty with the 

decision and factors contributing to that uncertainty, assessed via the ‘decisional conflict scale’30, 

and readiness to make a decision immediately after consultation. The intervention group had an 
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improved understanding of chemotherapy options 1-2 weeks post-consultation when compared 

to the control group (p<0.001), although this is of unclear clinical significance. Patient 

satisfaction was found to be high and the decisional conflict score was similar in both groups. 

The Canadian patient population was found to be more likely to feel ready to make a treatment 

decision immediately after consultation (86% v 42%, p< 0.001), but had a higher decisional 

conflict scores (38 v 34, P<0.002) when compared to the Australian population. 

Study 2: Wu, et al. 24 (Canada)

This before-and-after study took place in Canada and UK. They included a total of 36 patients 

who were diagnosed with rectal cancer. The study introduced their decision aid during or after 

consultation with a surgeon to aid in deciding between two surgical options. The decision aid 

consisted of a paper booklet on the topic of LAR vs APR and sent participants home with a link 

to an online decision aid. Patients completed questionnaires following initial surgical 

consultation and after reviewing the decision aid. The primary outcome was decisional conflict. 

Secondary outcomes included knowledge, choice preference, and acceptability of the decision 

aid.  Mean decisional conflict scores were improved by 24.2% (p=0.0001) after the use of the 

decision aid. Patient knowledge also increased 37% (p<0.0001). The decision aid had variable 

impact on choice preference, with some patients changing their preference between LAR, APR, 

and neutral after using the DA, with no statistically significant trend toward neutral or either 

surgical option. In terms of acceptability, 85% of participants felt the decision aid had 

good/excellent information about options and 97% would recommend it to others. 

Study 3: Miles, et al 25 (United Kingdom)
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This mixed method study took place in Canada and UK. A total of 13 patients diagnosed with 

stage II colorectal cancer post-surgery prior to chemotherapy were included. They introduced 

their decision aid during the patient’s consultation with an oncologist to help decide which, if 

any, chemotherapy was right for the patient. The decision aid consisted of a computer-based DA 

on chemotherapy options and participants were sent home with reference material. Study patients 

completed a post-intervention questionnaire as well as participated in semi-structured interviews. 

The results of the interviews are not included in this analysis as qualitative research was 

excluded from this review. The primary outcome was patient-perceived usefulness of the 

decision aid assessed on the Preparation for Decision Making Scale. The decision aid scored a 

favorable 4.28 out of five on the Preparation for Decision Making Scale31.  Eleven of 12 patients 

participating ultimately declined chemotherapy.

DISCUSSION

Our systematic review found limited evidence on the use of PDAs for patients facing treatment 

decisions for colorectal cancer. We found three articles, two of which were low quality, which 

evaluated PDA for the treatment of colorectal cancer. These studies found that PDAs improved 

patient knowledge, facilitated shared decision making, and were well-accepted by patients. 

However, the results of these studies must be interpreted with caution given the low quality of 

two of the three articles. Although these studies supported the use of PDAs in this population, 

there is insufficient evidence to draw definitive conclusions on the impact of PDAs in the 

treatment of colorectal cancer given the paucity of studies. 
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Strengths of this review include our engagement with a medical librarian (HJ) in order to 

fully review the available literature, and our adherence to the guidelines on how to appropriately 

conduct and report a systematic review. Potential limitations of our methods include possible 

omission of studies, although unlikely given our search strategy. Another limitation is the 

inability to perform subgroup analysis due to the small number of articles identified which are of 

low quality and have low numbers of participants. There are also limitations to interpretation to 

the data, such as the heterogeneity of patent participants, as well as the low quality of the two 

non-randomized controlled trials. The risk of bias and confounding in these studies make it 

difficult to delineate clear effects from the target interventions.  

This review determined that the current literature evaluating decision aids for colorectal 

cancer treatment is sparse and of low quality. In addition, the quality of the decision aids 

themselves is unclear. This gap in the literature is especially noticeable when compared to 

decision aids developed for treatment of other common cancers such as breast, lung, and 

prostate.14-16 Given a similar complexity and variety of treatment options available for colorectal 

cancer, particularly stage II colon cancer or rectal cancer, it is unknown why there is such a 

paucity of literature on the use of decision aids in this population. It is possible that an emphasis 

in preventative care has shifted the research towards colorectal cancer screening since screening 

rates are lower than other common cancers.17,32 Other possible causes include lack of provider 

comfort and understanding of decision aid benefits, and or stigma associated with bowel diseases 

that may cause investigators less likely to pursue the topic.
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Although the evidence in this review to support the use of PDAs for those with colorectal 

cancer treatment is suboptimal, a recent Cochrane systematic review with over 100 randomized 

controlled trials shows that these interventions improve patient outcomes.13 PDAs increase 

knowledge of the treatment options, risk perception, preparedness to make a decision, and can 

facilitate patient-centered care.13 Patients diagnosed with colorectal cancer want to be more 

involved in the decision-making process and have information needs that are not currently being 

addressed.33-35 In addition, this population has different levels of engagement in the decision 

making process and has expressed that many treatment decisions, such as chemotherapy and 

surgical choice, are preference sensitive.3,4,36 The need to improve healthcare delivery, and the 

desire for patients to be involved in the preference-sensitive decision regarding treatment, 

indicates that PDAs would be beneficial for patients diagnosed with colorectal cancer.  Future 

studies, ideally RCTs, should focus on high quality PDAs to see if they can truly improve 

knowledge, increase facilitated decision making, and are associated with increased patient 

satisfaction.

CONCLUSIONS

There has been limited research on PDAs for patients facing treatment decisions for colorectal 

cancer. We identified only three studies, two of which are low quality, constituting insufficient 

evidence to make any definitive conclusions on PDA for the treatment of colorectal cancer.  

There is some indication that these tools are associated with positive outcomes in this population 

such as increased knowledge and patient satisfaction. Future studies should develop tools that are 

usable and acceptable to both patients and clinicians, and evaluate these tools for effectiveness in 

improving decision making for patients facing treatment decisions for colorectal cancer. 
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Figure 1: Summary of the review process 
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APPENDIX 1 

 

Summary of search results 
Database Platform Years 

covered 
Date 
conducted 

# results 

Medline PubMed 1946-current April 11, 2018 964 

  April 11,2018- 
current 

June 17, 2019 156 

CINAHL EBSCO 1981- current April 11, 2018 626 

  April 11,2018 
- current 

June 17, 2019 127 

Embase Embase.com 1974-current April 11, 2018 1,283 

  2018- current June 17, 2019 226 

Web of 
Science (Core 
Collection) 

WOS 1900-current April 11, 2018 15 

Web of Science  
SCI-EXPANDED 
SSCI 
A&HCI 
CPCI-S 
CPCI-SSH 
ESCI 

Clarivate 
Analytics 

1900-current June 17, 2019 1642 

Cochrane 
Library 

Wiley CDSR : Issue 4 
of 12, April 
2018 
 
CCRCT : Issue 
3 of 12, March 
2018 
 
CMR: Issue 3 
of 4, July 2012 

 

April 11, 2018 187 

Cochrane Wiley April 2018-
present 
Reviews & Trials: 
Issue 6 of 12, 
June 2019 

6/20/2019 368 
(excluding 2 
editorials) 

American 
Society of 
Colorectal 
Surgery annual 
meeting 

Conference 
proceedings 

2010-current 2019 0 

Total 5,594 

Total with Duplicates Removed 3773 
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APPENDIX 2 

Search strategies 

Since we updated the review from April 2018 to include articles up to June 2019 the new search strategies (updated 

dates) are listed below the original search. 

 

PubMed (Medline) 
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Embase   

1. exp clinical decision support system/ 
 

2. decision.ti. or decision.ab. 
 

3. aid*.ti. or aid*.ab. 
 

4. tool*.ti. or tool*.ab. 
 

5. box*.ti. or box*.ab. 
 

6. 3 or 4 or 5 
 

7. 2 and 6 
 

8. "Option Grid*".ti. or "Option Grid*".ab. 
 

9. "Issue Card*".ti. or "Issue Card*".ab. 
 

10. "Drug fact box*".ti. or "Drug fact box*".ab. 
 

11. "Shared Decision*".ti. or "Shared Decision*".ab. 
 

12. "Informed Decision*".ti. or "Informed Decision*".ab. 
 

13. "Informed Choice*".ti. or "Informed Choice*".ab. 
 

14. "Collaborative decision*".ti. or "Collaborative decision*".ab. 
 

15. "Decision support intervention*".ti. or "Decision support intervention*".ab. 
 

16. 1 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 
 

17. exp decision making/ 
 

18. exp decision support system/ 
 

19. "decision making".ti. or "decision making".ab. 
 

20. "decision support".ti. or "decision support".ab. 
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21. 17 or 18 or 19 or 20 
 

22. exp patient preference/ 
 

23. "patient-centered care".ti. or "patient-centered care".ab. 
 

24. exp patient participation/ 
 

25. exp professional-patient relationship/ 
 

26. "professional-family relation*".ti. or "professional-family relation*".ab. 
 

27. "patient participation".ti. or "patient participation".ab. 
 

28. "patient engagement".ti. or "patient engagement".ab. 
 

29. "patient involvement".ti. or "patient involvement".ab. 
 

30. "client participation".ti. or "client participation".ab. 
 

31. "client engagement".ti. or "client engagement".ab. 
 

32. "client involvement".ti. or "client involvement".ab. 
 

33. "patient relation*".ti. or "patient relation*".ab. 
 

34. "patient preference*".ti. or "patient preference*".ab. 
 

35. "patient centered".ti. or "patient centered".ab. 
 

36. "patient centred".ti. or "patient centred".ab. 
 

37. 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 
 

38. 21 and 37 
 

39. 16 or 38 
 

40. colorectal tumor/ 
 

41. rectum tumor/ 
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42. exp rectum/ 
 

43. exp colon/ 
 

44. exp neoplasm/ 
 

45. 40 or 41 or 42 or 43 
 

46. 44 and 45 
 

47. rectal.ti. or rectal.ab. 
 

48. rectum.ti. or rectum.ab. 
 

49. colon.ti. or colon.ab. 
 

50. colorectal.ti. or colorectal.ab. 
 

51. 47 or 48 or 49 or 50 
 

52. cancer*.ti. or cancer*.ab. 
 

53. neoplasm*.ti. or neoplasm*.ab. 
 

54. malignanc*.ti. or malignanc*.ab. 
 

55. tumor*.ti. or tumor*.ab. 
 

56. 52 or 53 or 54 or 55 
 

57. 51 and 56 
 

58. 39 and 57 
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APPENDIX 3 

Cochrane Collaborations Risk of Bias Tool 
Leighl et al, 2011 

Domain Support for judgement Authors’ 

judgement 
Selection bias 

Random sequence 

generation 

 

 

 

“Eligible consenting patients with advanced colorectal cancer who were seeing a 

medical oncologist for an initial consultation regarding first line chemotherapy 

were randomly assigned…” 

“randomization lists stratified by the consulting oncologist were computer 

generated…” 

Comment: No statistically significant differences in the intervention and control 

group except English as first language in intervention arm (see table 2) 

Low 

 

Allocation 

concealment 

 

“randomization lists…were computer generated and the code was concealed in a 

sealed envelope until the time of random assignment” 

“…oncologists and patients were actively informed of the randomization arm only 

when patients received the DA.” 

Low 
 

Performance bias 

Blinding of 

participants and 

personnel 

 

“Although not blinded, oncologists and patients were actively informed of the 

randomization arm only when patients received the DA.” 

“Those receiving the DA were counselled not to share it with others in the waiting 

room to avoid contamination of the standard arm.” 

“…five consultations were audiotaped before study commencement as a baseline 

for comparison with consultations in the standard arm. Oncologists  were to be 

provided with feedback in the event of marked deviation during the course of the 

trial, but no deviation occurred” 

“Oncologists were trained to use the DA during the consultation…” 

Moderate 

 

Detection bias 
Blinding of 

outcome 

assessment 

 

Comment: The study does not specify whether or not the outcomes assessment 

was done in a blinded fashion 
Low 

 

Attrition bias 
Incomplete 

outcome data 

 

Comment: 18 patients declined to participate initially and a total of 32 patients 

were lost to follow up in control, and 33 were lost to follow up in intervention 

with  similar amounts between groups at similar intervals 

Comment: All patients who participated in at least one survey were included in 

the analysis 

Comment: All the outcome assessments are linked together with the surveys, no 

significant difference in data collection for outcomes 

Low 

Reporting bias 

Selective 

reporting 

 

 

 

Comment: All outcome measures appear to be addressed within the results and 

discussion 

Comment: the researchers did not mention how many of the patients were from 

Canada or Australia but do mention some statistically significant differences in 

readiness to make a treatment decision and consultation satisfaction scores 

Low/ 

Moderate 

 

Other bias 
Other sources of 

bias 

 

Comment: Insufficient information to judge Unclear 
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Section/topic  # Checklist item  
Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

3-4 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  4-5 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  

6 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

6 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  
6-7 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

7-8 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

7-8 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 

included in the meta-analysis).  
8 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

8 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

6-7 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

9 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  NA 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 
(e.g., I2) for each meta-analysis.  

NA 
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Section/topic  # Checklist item  
Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

9 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 

which were pre-specified.  
NA 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram.  

9-10 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

11-13 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  10-11 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

11-13 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  NA 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  NA 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  NA 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

13-14 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

14 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  15-16 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review.  

2 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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