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Abstract
Aim: The global burden of colorectal cancer (CRC) is set to increase by 60% by 2030. An 
aging population and increasing treatment complexity add difficulties for patients and 
clinicians in CRC management. Patient preferences can be investigated using attribute- 
based stated preference (AbSP) techniques to explore trade- offs between different 
treatments. These techniques include discrete- choice experiments (DCEs), conjoint anal-
ysis and time- trade off (TTO) methods. This systematic review with a narrative synthesis 
aimed to determine the use and design of AbSP studies in CRC treatment and to identify 
patient choice themes.
Methods: The searches were performed using MEDLINE, Embase, PsycInfo and Cochrane 
Library in March 2021. All manuscripts featuring the use of AbSP techniques in CRC 
treatment were included. Data synthesis was performed using a narrative approach.
Results: The search strategy returned 271 articles. Eighteen AbSP studies were included 
featuring 1890 patients and 296 clinicians. AbSP techniques compromised DCE (38.9%, 
n = 7), TTO (38.9%, n = 7) and conjoint analysis (22.2%, n = 4). Eleven studies (61.1%) in-
volved piloting of tasks and the average task completion rate was 75%. CRC treatments 
included chemotherapy (33%, n = 6), combined treatments (33%, n = 6), surgery (17%, 
n = 3), targeted therapy (11%, n = 2) and radiotherapy (6%, n = 1). The most examined 
domain was physical health, investigated with 49 (59.8%) attributes.
Conclusions: Life expectancy was the main attribute in chemotherapy treatment. With 
surgery, patients were willing to trade life- expectancy to avoid adverse outcomes or a 
permanent stoma. Communication skills, treatment cost, and clinicians' views were im-
portant attributes for patients in cancer services. Further research in the elderly popula-
tion, and other quality of life domains, are needed to deliver patient- centred CRC care.
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INTRODUC TION

Colorectal cancer (CRC) involves 11% of cancer diagnosis globally 
and is the third most common cancer in the world [1]. Novel treat-
ment modalities, such as targeted therapies, in addition to the classic 
approaches of surgery, radiotherapy and chemotherapy, have added 
to the complexity of CRC management [2]. An aging population 
has resulted in almost half of CRC cases occurring in patients over 
75 years, demanding careful patient selection for each treatment 
modality [3, 4]. With the global burden of CRC expected to increase 
by 60% by 2030, a clear understanding of patient choice is required 
to ensure that management is aligned to patients' expectations [5].

Patient- centred care has been adopted as the preferred ap-
proach by healthcare systems and in the UK is a key high- quality 
care indicator [6]. This model places the patient at the centre of the 
decision- making process. In CRC management, patients are often re-
quired to make difficult choices. The choice they make is dependent 
upon their preferences and how they weigh- up different aspects of 
treatment and trade- off certain attributes. For example, an adult 
patient with moderate frailty might have to decide between a right 
hemicolectomy and potential cure, but with the risk of postoperative 

morbidity, against conservative management with inevitable cancer 
progression, but without immediate impact on quality of life.

To investigate preferences that patients have towards CRC treat-
ments, attribute- based stated preference (AbSP) techniques can be 
utilised to explore trade- offs between different treatments. These 
techniques include discrete- choice experiments (DCEs), conjoint 
analysis, best- worst scaling (BWS) studies, and time- trade off (TTO) 
methods. DCEs and conjoint analyses present respondents with a 
series of choices between two or more (treatment) options, each of 
which is described in terms of attributes (which may be outcomes 
and risks). The attributes are split into levels, often describing the 
severity of risk within healthcare research. Respondents weigh up 
the pros and cons of each option and choose which, on balance, 
they feel offers them the greatest value [7, 8]. The results are used 
to calculate the significance of each attribute and can be used for 
economical estimates for the willingness to pay for an attribute unit 
change. BWS studies establish respondents' relative preference for 
treatment and service attributes by asking them to rank and rate 
aspects or state which aspects are the worst and best [9]. The re-
sponses enable an exploration of how individuals value different 
characteristics of a service or treatment and if they are willing to 
trade between those characteristics. The TTO method focuses on 

F I G U R E  1  PRISMA flow diagram for study selection. Adapted from [11]
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establishing the degree to which respondents are willing to trade off 
quality and quantity of life. Individuals are presented with a series 
of choices between a period in full health and a longer period but in 
an imperfect health scenario. The burden attributed to the imper-
fect health scenario is determined by the amount of time they are 
willing to exchange for perfect health. TTOs establish the value of 
the imperfect health scenario and are the most common method for 
calculating quality of life weightings [10].

Current evidence for AbSP studies in CRC treatment is limited 
and there are no current reviews focusing on AbSP techniques in 
this field. This systematic review with a narrative synthesis aimed 
to identify the different AbSP techniques used to study CRC treat-
ment, the main patient preference themes, and whether patients 
were willing to choose aggressive treatments, at the expense of 
short- term morbidity, to improve life expectancy.

The aim of this study was to determine the current use and de-
sign of AbSP in CRC treatment and to identify the main themes of 
patient choices in chemotherapy, combination treatments, surgery, 
targeted therapies and radiotherapy. Our primary objective was to 
determine the current AbSP techniques used to investigate patient 
preference in CRC treatment and to assess the feasibility of prefer-
ence elicitation in this study group evidenced by completion rates, 
missing data and assessments of validity.

The secondary aim was to determine the main themes of patient 
preference in CRC treatment.

METHODS

Study design and participants

The protocol for this systematic review was guided by the PRISMA 
and AMSTAR 2 guidelines and was prospectively registered with 
PROSPERO (registration no. CRD42021245077) [11, 12]. To provide 
the most comprehensive review of the literature in this field, we aimed 
to include all manuscripts meeting study type criteria which featured 
the use of AbSP techniques (DCE, TTO, BWS or conjoint analysis) in 
CRC treatment. All publication and study types were considered for 
inclusion to enrich the volume of applicable studies and reduce pub-
lication bias, including literature such as conference abstracts or edi-
torials. Case series, cohort and case control studies and randomised 
control trials were included. Referenced studies within identified lit-
erature (specifically systematic reviews) were also considered for in-
clusion in the review by searching citations forwards and backwards. 
The participants were adult patients or clinicians involved in their care 
over the age of 18 that have been involved in an AbSP study as part 
of CRC treatment preferences. Exclusion criteria involved other types 
of preference studies (non- AbSP) and studies not involving CRC treat-
ment (for example CRC screening). AbSP studies were defined as any 
method that used quantitative data to explore preferences and exclu-
sion of non- AbSP studies ensured that narrative data synthesis could 
be performed in this study.

Systematic literature search

Embase (Ovid), MEDLINE (Ovid), PsycInfo (Ovid) and Cochrane 
Library databases were systematically searched. Search strategies 
were designed with input from a senior information specialist within 
the affiliated research institution. The studies published from incep-
tion of databases until March 2021 were considered for inclusion. All 
identified studies were reviewed against the inclusion and exclusion 
criteria to assess eligibility. Referenced studies within identified lit-
erature were accessed and considered for inclusion.

The systematic search screening was performed by two inde-
pendent investigations (MK and FD) using the databases described. 
All studies published up until 29 March 2021 inclusive were con-
sidered for eligibility. Studies identified were analysed for relevance 
to the systematic review prior to full inspection. Any discrepancies 
between the independent investigators were addressed by a third 
investigator (DM) until consensus was achieved. The search strate-
gies used are displayed in full in Appendix S1.

Primary and secondary outcomes

The primary outcome was the use of AbSP studies in CRC treatment. This 
was investigated through a focus on study design, with specific reference 
to study type, patient inclusion criteria, survey design, statistical design, 
sample size and analysis methods. The checklist created by the conjoint 
analysis task force of the International Society for Pharmacoeconomics 
and Outcomes Research (ISPOR) was used to standardise methodology 
assessment [13]. The ISPOR checklist is a 40- item guideline review-
ing general and specific aspects of AbSP studies such as attribute and 
level setting and preference elicitation. It is designed to highlight good 
research practises within the field of AbSP studies. The feasibility of 
preference elicitation in this study group was assessed as evidenced by 
completion rates, missing data and assessments of validity.

The secondary outcomes focused on the attributes identified 
collectively by all AbSP studies. These were extracted from each 
identified study and categorised according to chemotherapy, com-
bination treatments, surgery, targeted therapies and radiotherapy.

Data extraction

Two independent investigators (MK & FD) extracted data using a 
standardised data collection proforma, which included the following 
data fields:

1. Demographics: Patient inclusion criteria, average age, country 
of origin, study sample and CRC treatment offered.

2. Interventions: Type of AbSP technique utilised.
3. Study characteristics: AbSP design, preference elicitation, attrib-

utes and levels set, statistical analysis and adherence to ISPOR 
checklist.
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TA B L E  1  The use of AbSP studies in CRC treatment grouped by AbSP type

Ref. Study design Study sample
Average 
age Attributes Tasks Statistical analysis Completion rate (%) Validity tests

ISPOR score 
(/40)

Discrete choice experiments

[23] Pilot choice tasks Stage 2 or 3 CRC patients
n = 168

62 Survival, specific treatment side- effects,  
cost of treatment, frequency of  
treatment administrations

Choice between two proposed 
treatments in a patient with stage 
4 disease

Mixed logit model for 
preference weights and 
Wald test for statistical 
significance

43 N/A 31

[24] Focus groups with patients and 
clinicians

New diagnosis of CRC
n = 75

62 Continuity of care, understanding of  
diagnosis, treatment choice, time  
for therapy

Choice between two hypothetical 
cancer care services

Logistic regression model 53 Tested with additional 
control scenario

31

[29] Literature review and qualitative 
interviews

CRC patients with at least one cycle 
of chemotherapy

n = 108

60 Life expectancy, physical capacity,  
appearance, food digestion,  
waiting time

Choice between two proposed 
chemotherapy regimens

Logistic regression model N/A N/A 34

[22] Pilot interviews with patients 
and clinicians

Metastatic CRC diagnosis
n = 127

46 Progression- free survival and specific  
treatment side- effects

Choice between two proposed anti- 
VEGF and anti- EGFR treatments

Random- parameters logit model 87 N/A 36

[19] N/A CRC with prior or planned 
chemotherapy

n = 75

59 Likelihood and duration of chemotherapy  
side- effects, cost per cycle of  
chemotherapy

Choice between two proposed 
chemotherapy regimens

Probit models 86 N/A 31

[30] Qualitative interviews for main 
attribute selection

CRC patients
n = 150

N/A Life expectancy and chemotherapy  
specific side- effects

Choice between two proposed 
chemotherapy regimens

Conditional logit model N/A N/A N/A

[16] Pilot survey to assess important 
aspects of decision- making

CRC patient
n = 107

66 Specialty training, communication, type  
of treating hospital and  
decision- making style

Choice between two options of 
surgical centres offering surgery

Probit models 69 Test– retest reliability 
performed using a 
repeat survey

30

Conjoint analysis

[31] Based on prior study in breast 
cancer patients

CRC patients offered surgery or 
watch and wait strategy

n = 94

62 Disease- free survival, treatments with no  
colostomy, faecal and urinary  
incontinence, sexual dysfunction,  
concerns about cancer recurrence

Ranking task for most important 
aspects of care followed by 
choice between two surgical 
treatments

Hierarchical Bayes estimation 
was used to calculate the 
importance of each attribute

54 Subgroup analysis for 
attrition of certain 
patients

40

[18] Values clarification method 
piloted in online survey

Rectal cancer patients eligible for 
radiotherapy and surgery

n = 138

64 Survival, local recurrence, faecal  
incontinence, and male or female  
sexual dysfunction

Ranking task
on how important they considered 

differences between best and 
worst probabilities of outcomes

Linear regression analyses 61 N/A N/A

[32, 33] N/A Rectal cancer patients who had 
undergone LAR or APR

n = 81

64 Survival, local control, sexual dysfunction  
and incontinence

Ranking task of 14 paired 
combinations of outcomes 
between surgery and 
radiotherapy

Pearson's r correlations, ANOVA 
and Kruskal– Wallis tests

86 Test and retest data 
compared using 
paired t- tests

30

Time trade- off

[17] Literature review and pilot 
trade- off task

CRC patients receiving 
chemotherapy

n = 118

61 Chemotherapy specific side- effects,  
physical activity levels, mental  
health states, sleep and pain levels

Choice between two proposed 
chemotherapy regimens

Standard conditional logit form 97 N/A 35

[21] Literature review for attributes Rectal cancer patients following 
resection

n = 47

59 Social interaction, fear of cancer  
recurrence, pain, fatigue, changes  
in bowel habits, and sexual dysfunction

Choice between two surgical 
treatment options

Nonparametric estimates of the 
survivor function

94 Not validated 29

[34] Pilot interviews with patients Rectal cancer patients following 
LAR or APR

n = 120

68 Risk of incontinence, permanent stoma,  
daily faecal incontinence, monthly  
faecal incontinence, life expectancy

Trade- off for life expectancy to avoid 
adjuvant therapy or APR

Trade- off scores compared 
using Mann– Whitney U and 
Wilcoxon signed ranks tests

N/A N/A 31

[20] N/A CRC (Dukes A– C) patients admitted 
for curative surgery

n = 75

65 Risk of stoma and risk of adjuvant  
chemotherapy or radiotherapy

Trade- off for life expectancy to avoid 
adjuvant therapy or stoma

McNemar tests or Wilcoxon 
signed rank tests

77 Test– retest reliability 
performed using a 
repeat survey

33

[35] Clinicians from CRC MDT 
developed survey

CRC (Dukes A– D) patients who have 
undergone surgery

n = 103

N/A Bladder, bowel and sexual symptoms,  
faecal incontinence, a permanent  
colostomy, perianal soreness,  
pain in the pelvis, local cancer  
recurrence and frequent hospital visits

Trade- off for life expectancy to 
avoid each adverse outcome of 
treatment

Wilcoxon's signed- rank sum test 82 N/A 35
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TA B L E  1  The use of AbSP studies in CRC treatment grouped by AbSP type

Ref. Study design Study sample
Average 
age Attributes Tasks Statistical analysis Completion rate (%) Validity tests

ISPOR score 
(/40)

Discrete choice experiments

[23] Pilot choice tasks Stage 2 or 3 CRC patients
n = 168

62 Survival, specific treatment side- effects,  
cost of treatment, frequency of  
treatment administrations

Choice between two proposed 
treatments in a patient with stage 
4 disease

Mixed logit model for 
preference weights and 
Wald test for statistical 
significance

43 N/A 31

[24] Focus groups with patients and 
clinicians

New diagnosis of CRC
n = 75

62 Continuity of care, understanding of  
diagnosis, treatment choice, time  
for therapy

Choice between two hypothetical 
cancer care services

Logistic regression model 53 Tested with additional 
control scenario

31

[29] Literature review and qualitative 
interviews

CRC patients with at least one cycle 
of chemotherapy

n = 108

60 Life expectancy, physical capacity,  
appearance, food digestion,  
waiting time

Choice between two proposed 
chemotherapy regimens

Logistic regression model N/A N/A 34

[22] Pilot interviews with patients 
and clinicians

Metastatic CRC diagnosis
n = 127

46 Progression- free survival and specific  
treatment side- effects

Choice between two proposed anti- 
VEGF and anti- EGFR treatments

Random- parameters logit model 87 N/A 36

[19] N/A CRC with prior or planned 
chemotherapy

n = 75

59 Likelihood and duration of chemotherapy  
side- effects, cost per cycle of  
chemotherapy

Choice between two proposed 
chemotherapy regimens

Probit models 86 N/A 31

[30] Qualitative interviews for main 
attribute selection

CRC patients
n = 150

N/A Life expectancy and chemotherapy  
specific side- effects

Choice between two proposed 
chemotherapy regimens

Conditional logit model N/A N/A N/A

[16] Pilot survey to assess important 
aspects of decision- making

CRC patient
n = 107

66 Specialty training, communication, type  
of treating hospital and  
decision- making style

Choice between two options of 
surgical centres offering surgery

Probit models 69 Test– retest reliability 
performed using a 
repeat survey

30

Conjoint analysis

[31] Based on prior study in breast 
cancer patients

CRC patients offered surgery or 
watch and wait strategy

n = 94

62 Disease- free survival, treatments with no  
colostomy, faecal and urinary  
incontinence, sexual dysfunction,  
concerns about cancer recurrence

Ranking task for most important 
aspects of care followed by 
choice between two surgical 
treatments

Hierarchical Bayes estimation 
was used to calculate the 
importance of each attribute

54 Subgroup analysis for 
attrition of certain 
patients

40

[18] Values clarification method 
piloted in online survey

Rectal cancer patients eligible for 
radiotherapy and surgery

n = 138

64 Survival, local recurrence, faecal  
incontinence, and male or female  
sexual dysfunction

Ranking task
on how important they considered 

differences between best and 
worst probabilities of outcomes

Linear regression analyses 61 N/A N/A

[32, 33] N/A Rectal cancer patients who had 
undergone LAR or APR

n = 81

64 Survival, local control, sexual dysfunction  
and incontinence

Ranking task of 14 paired 
combinations of outcomes 
between surgery and 
radiotherapy

Pearson's r correlations, ANOVA 
and Kruskal– Wallis tests

86 Test and retest data 
compared using 
paired t- tests

30

Time trade- off

[17] Literature review and pilot 
trade- off task

CRC patients receiving 
chemotherapy

n = 118

61 Chemotherapy specific side- effects,  
physical activity levels, mental  
health states, sleep and pain levels

Choice between two proposed 
chemotherapy regimens

Standard conditional logit form 97 N/A 35

[21] Literature review for attributes Rectal cancer patients following 
resection

n = 47

59 Social interaction, fear of cancer  
recurrence, pain, fatigue, changes  
in bowel habits, and sexual dysfunction

Choice between two surgical 
treatment options

Nonparametric estimates of the 
survivor function

94 Not validated 29

[34] Pilot interviews with patients Rectal cancer patients following 
LAR or APR

n = 120

68 Risk of incontinence, permanent stoma,  
daily faecal incontinence, monthly  
faecal incontinence, life expectancy

Trade- off for life expectancy to avoid 
adjuvant therapy or APR

Trade- off scores compared 
using Mann– Whitney U and 
Wilcoxon signed ranks tests

N/A N/A 31

[20] N/A CRC (Dukes A– C) patients admitted 
for curative surgery

n = 75

65 Risk of stoma and risk of adjuvant  
chemotherapy or radiotherapy

Trade- off for life expectancy to avoid 
adjuvant therapy or stoma

McNemar tests or Wilcoxon 
signed rank tests

77 Test– retest reliability 
performed using a 
repeat survey

33

[35] Clinicians from CRC MDT 
developed survey

CRC (Dukes A– D) patients who have 
undergone surgery

n = 103

N/A Bladder, bowel and sexual symptoms,  
faecal incontinence, a permanent  
colostomy, perianal soreness,  
pain in the pelvis, local cancer  
recurrence and frequent hospital visits

Trade- off for life expectancy to 
avoid each adverse outcome of 
treatment

Wilcoxon's signed- rank sum test 82 N/A 35
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4. Outcomes: Statistically significant patient preferences for CRC 
treatment identified by each study. Study completion rates, miss-
ing data and assessments of validity.

Data synthesis

Due to study heterogeneity and the nature of research examined, a 
narrative synthesis approach was chosen to analyse a wide range of 
studies in a meaningful manner. We did not perform a meta- analysis 
of effect estimates. The synthesis was conducted in line with the 
Guidance on the Conduct of Narrative Synthesis in Systematic 
Reviews from the Economic and Social Research Council [14]. 
Included studies were tabulated and grouped according to chemo-
therapy, combination treatments, surgery, targeted therapies and 
radiotherapy. Attributes investigated by individual studies were 
categorised using the World Health Organisation (WHO) domains 
of health- related quality of life (HRQoL) [15]. The quality assess-
ment was examined for each study using the ISPOR checklist. The 
evidence provided by the included literature was then synthesised 
to provide a structured narrative that was relevant to the research 
question. Due to study heterogeneity, the application of a standard 
scoring tool for risk of bias assessment was not possible.

RESULTS

Included and excluded studies

The search strategy returned 271 articles after duplication removal. 
Following abstract screening, 254 articles were excluded. The main 
reasons for exclusion were studies concerning screening for CRC, 
cancers other than colorectal, not involving an AbSP technique, or 
not featuring a treatment option. A further five studies meeting in-
clusion criteria were identified through reference searches within 
included systematic reviews. The 22 included studies subsequently 
underwent full review. Out of these, four studies were found to 
be systematic reviews or protocols for planned research and were 
therefore excluded from the analysis. This selection process is out-
lined in the PRISMA flowchart in Figure 1.

Quality assessment of included studies

Quality assessment was performed using the ISPOR checklist for 
conjoint analysis applications in healthcare. For studies amenable 
to the checklist evaluation, the average number of met criteria was 
33 (range 29– 40) out of the total 40. The high level of agreement 
between included studies and the ISPOR checklist rated all studies 
as good quality. There were no studies deemed to be of lower qual-
ity, thus all studies were included in the analysis. The individual 
results for quality assessment and primary outcomes are shown 
in Table 1.

Attribute- based stated preference studies in 
colorectal cancer treatments

A total of 18 AbSP studies were identified in our search results with 
a total of 1890 patients with CRC and 296 clinicians involved in the 
treatment of CRC. The most frequently used techniques were DCE 
(38.9%, n = 7), TTO (38.9%, n = 7) and conjoint analysis (22.2%, 
n = 4). The included studies were published between 2003 and 2020 
and a third had been published within the last 5 years (33.3%, n = 6).

Analysis of methodology

Seven of the studies (38.9%) involved qualitative interviews con-
ducted in preparation for a AbSP experiment. These included focus 
groups or interviews with patients or clinicians. Four studies (22.2%) 
included a method of piloting with surveys or pilot tasks to elicit main 
attributes for investigation. The remaining studies utilised expert 
advice or literature reviews to identify their attributes and levels for 
AbSP design. For example, Salkeld et al. [16]. utilised a pilot survey 
to assess the most important aspects of decision- making from a pilot 
study group. The results were then selected and incorporated into 
a DCE task. A large degree of heterogeneity was observed in the 
inclusion criteria, with three studies recruiting patients with a past 
or present diagnosis of CRC (17%), two recruiting a specific stage of 
disease (11%), 10 recruiting patients with a completed or planned 
treatment (56%), and three requiring a specific stage and treatment 

Ref. Study design Study sample
Average 
age Attributes Tasks Statistical analysis Completion rate (%) Validity tests

ISPOR score 
(/40)

[36] Pilot interviews with patients CRC patients who had undergone 
surgery

n = 100

N/A Life expectancy, risk of stoma, risk of  
adjuvant therapy, risk of mortality  
from treatment

Trade- off for life expectancy or 
gamble mortality to avoid stoma 
or adjuvant treatment

Wilcoxon's signed- rank test. 91 N/A 29

[37] Previously published study to 
elicit preferences

CRC stage 2 or 3 who had 
completed chemotherapy

n = 123

65 Life expectancy Trade- off for life expectancy to make 
chemotherapy worthwhile

Linear regression N/A N/A 35

Abbreviations: AbSP, attribute- based stated preference; CRC, colorectal cancer; ISPOR, International Society for Pharmacoeconomics and  
Outcomes Research; MDT, multidisciplinary team.
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for CRC (17%). No study focused on a specific age group apart from 
a general adult inclusion criterion. The average age of participants 
across all studies was 62 years.

The choice of attributes varied according to the treatment in 
question. The most frequently used attributes were specific treat-
ment related side- effects featuring in 11 studies (61%), followed by 
survival or life expectancy featuring in nine included papers (50%). 
Side- effects mainly included nausea and vomiting for chemother-
apy. Surgical treatments focused on faecal and urinary inconti-
nence as well as sexual function. Three studies specifically asked 
for general health considerations such as physical activity and pain 
levels, out of which Osoba et al. was the only to enquire about men-
tal health considerations [17]. Figure 2 shows the frequency of at-
tribute investigation across all studies using the WHO domains of 
health- related quality of life (HRQoL). The most examined domain 
was physical health, involving a total of 49 (59.8%) attributes. No 
studies included attributes related to personal values and beliefs.

All DCEs and conjoint analysis involved tasks which required a 
choice or ranking between two different treatments. AbSPs using 
trade- off techniques all focused on the willingness to trade life 
expectancy for either making proposed treatment worthwhile or 
avoidance of adjuvant therapy or side- effects.

Feasibility of preference elicitation

We observed an average AbSP task completion rate of 75% (range 
43%– 97%) across all studies. Difficulties with data collection were 
uncommon, with one case by Pieterse et al. [18] of missing record-
ing data due to logistical reasons. Validity was formally assessed and 
presented in five studies (28%) with the use of an additional control 
task. Out of these, three studies (17%) declared the use of test retest 
reliability calculated using paired t- tests.

Patient preferences in colorectal cancer treatment

The most investigated CRC treatments were chemotherapy and 
combinations of treatments in six studies (33%), with the latter 
involving a mixture of surgical and chemoradiation therapy. Three 
studies focused on surgery alone (17%), two investigated targeted 

therapy such as anti- vascular endothelial growth factor (VEGF) 
agents (11%), and one examined the use of standalone radiother-
apy (6%). The full results of patient preferences are displayed in 
Table 2.

In chemotherapy treatments, life expectancy was the most import-
ant attribute when choosing treatments in most studies (4 out of 6 stud-
ies). Other important attributes included specific side- effects, such as 
nausea and vomiting, and adverse outcomes on aspects such as physical 
capacity and personal appearance. Cost of treatment was an attribute 
included in the United States based study by Miller et al. and was found 
to be the most important factor in the decision process [19].

With regards to combination treatments, a mixture of treat-
ment strategies was investigated including neoadjuvant and ad-
juvant chemoradiation, anterior resection, abdominoperineal 
resection, and local transanal excision. In four out of the six 
studies, patients were willing to trade life expectancy or gamble 
survival to avoid adjuvant therapy or a permanent stoma. More 
specifically, Harrison et al. found that 65% of patients were willing 
to trade 34% of life expectancy to avoid a stoma and Couture et al. 
concluded that a 5% risk of local recurrence was the switch point 
for decisions on adjuvant chemoradiation [20, 21]. Other adverse 
outcomes that were important to patients included incontinence 
and sexual function.

In targeted therapies, the literature compares anti- VEGF and 
antiepidermal growth factor receptor for metastatic CRC. Gonzalez 
et al. found that increasing survival was the most important attribute, 
contrary to the results by Wong et al. where patients in Singapore 
placed most weight on the cost of treatment and the side- effects 
profile [22, 23]. Older patients were also found to prioritise improv-
ing survival and avoiding side- effects when compared to younger 
patients in a subgroup analysis.

Six of the included studies involved a comparison between patient 
and clinician views on the same preferences for CRC treatments (33%). 
This involved placing the clinicians in the situation of their patients 
and making choices within a theoretical scenario. All studies identi-
fied a large degree of variation between the two cohorts. Clinicians 
were more likely to undergo treatments with higher risks and were less 
likely to trade life expectancy to avoid adjuvant treatments or specific 
side- effects.

Salkeld et al. and Rosato et al. focused their research on evaluat-
ing cancer services rather than specific treatment options [16, 24]. The 

Ref. Study design Study sample
Average 
age Attributes Tasks Statistical analysis Completion rate (%) Validity tests

ISPOR score 
(/40)

[36] Pilot interviews with patients CRC patients who had undergone 
surgery

n = 100

N/A Life expectancy, risk of stoma, risk of  
adjuvant therapy, risk of mortality  
from treatment

Trade- off for life expectancy or 
gamble mortality to avoid stoma 
or adjuvant treatment

Wilcoxon's signed- rank test. 91 N/A 29

[37] Previously published study to 
elicit preferences

CRC stage 2 or 3 who had 
completed chemotherapy

n = 123

65 Life expectancy Trade- off for life expectancy to make 
chemotherapy worthwhile

Linear regression N/A N/A 35

Abbreviations: AbSP, attribute- based stated preference; CRC, colorectal cancer; ISPOR, International Society for Pharmacoeconomics and  
Outcomes Research; MDT, multidisciplinary team.
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former analysed surgical services with respect to surgeon experience, 
communication skills, and nature of surgical centres. The latter looked 
at chemotherapy services with emphasis on continuity of care, infor-
mation provided and time to therapy. Both patient cohorts ranked 
communication skills as one of the most important attributes, with sur-
geon experience an important factor in surgical counselling, and qual-
ity of information provided important in chemotherapy counselling.

DISCUSSION

To our knowledge, this is the first systematic review with a narrative 
synthesis of AbSP techniques for patient preferences in CRC treat-
ment. We have identified the common techniques used, consisting 
of DCE, TTOs and conjoint analysis, which currently have moder-
ate adherence to internationally recognised reporting checklists. 
Piloting of tasks is a common method in the design process. Initial 
developments, testing and optimisation are essential stages in the 
design of AbSP experiments which impact on the validity of the re-
sults [25, 26]. Our findings show that just over 50% of the studies 
include an aspect of this process, thus the methodology of AbSP 
experiments within the field of CRC could be improved. The main 
attributes chosen for CRC treatment have been identified, which 
typically involve side- effects and life expectancy, focusing on the 
physical health domain of HRQoL. Preference elicitation is feasible 
and has a high average completion rate in the relatively young aver-
age age group presented in the current literature. Inclusion criteria 
vary from a past diagnosis of CRC to defined disease stages with 
specific treatment eligibility, with limited focus on age groups.

This systematic review with a narrative synthesis shows that the 
current literature investigating patient preferences in CRC focuses 
on chemotherapy and combination treatments. In chemotherapy, life 
expectancy is the most important aspect for patients. When surgery 

is offered, patients are often willing to trade off life expectancy to 
avoid a stoma or adjuvant therapies. They also place greater weight 
on outcomes such as incontinence and sexual function. In settings 
where cost is taken into consideration, patients always value the 
cost as the most important attribute. Furthermore, clinician's views 
vary when compared to patient choices, with clinicians being more 
likely to take risks and less likely to trade life expectancy. For cancer 
service evaluation, patients value communication skills as one of the 
most important attributes.

Our patient preference findings support the current literature 
from 2014 and 2015. A systematic review by Damm et al. included 
all studies concerning patient preferences for CRC treatment. The 
authors comment on large heterogeneity in patient preferences, 
specifically when examining personal factors such as age and gen-
der. We have only included one AbSP study which focused on differ-
ent age groups; thus we identify this as an area for further research 
in the field [27]. A further systematic review by Currie et al. [28]. 
identified eight studies concerning patient preferences in CRC. We 
support their conclusions in patients' willingness to trade life ex-
pectancy for adjuvant therapy and stoma avoidance. In addition to 
this, we identify the disparity with clinician's views, which is likely to 
impact on patient decision- making and their satisfaction with out-
comes and personal choices.

With regards to future research, we have identified a need for 
further analysis of patient preferences related to surgical inter-
ventions, with specific reference to elderly patients (age over 65). 
The average age across all included studies was 62 and no study 
focused on an inclusion criterion of age or frailty index score to 
capture this patient group. In addition to this, we recommend fu-
ture research to involve a comprehensive assessment of HRQoL. 
Specifically, future studies should include attributes encompassing 
all HRQoL domains, as we have shown limited representation of 
domains such as psychological health and level of independence in 

F I G U R E  2  HRQoL domains 
investigated in CRC AbSPs. AbSPs, 
attribute- based stated preference studies; 
CRC, colorectal cancer; HRQoL, Health- 
related quality of life
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the current literature. Research into all domains of life will enable 
better patient- centred care. One third of the studies were pub-
lished in the last 5 years, meaning that the majority of the literature 
does not reflect advances within CRC management. The current 
AbSPs do not investigate clinical scenarios involving new neoad-
juvant or watch and wait treatment strategies. New advances in 
CRC treatment should be followed by AbSP studies to aid decision- 
making for patients and clinicians.

The strengths of this systematic review include the use of a nar-
rative synthesis to undertake a comprehensive review of all CRC 
treatments within a heterogenous population and study design. We 
have identified the main patient preferences across different CRC 
treatments, and have highlighted areas for future research. Our sys-
tematic review with narrative synthesis is novel in focusing on AbSP 
techniques and provides an update to the current literature, with 
numerous studies published since the last systematic review in the 
field. The limitations of the study are also recognised. The study het-
erogeneity prevented us from performing a meta- analysis, although 
the provision of evidence- based guidelines was not our aim. In par-
ticular, variation was observed within the stage of disease included 
in each study, potentially affecting the results of our narrative syn-
thesis. However, our ability to account for this was limited as only 
two studies featured an inclusion criterion for disease stage. We 
also did not include studies concerning quality of life questionnaires 
or CRC screening, which may have added to the AbSP methodol-
ogy and feasibility of preference elicitation analysis. The literature 
identified is limited in its origins to northern Europe, US, Canada, 
Australia and Singapore, which impacts on the generalisability of the 
results to a global level. Finally, we were unable to apply a formal 
risk of bias tool as we pragmatically assessed this utilising the ISPOR 
checklist.

CONCLUSIONS

The current literature relating to patient preferences for CRC treat-
ment involves DCE, conjoint analysis and trade- off techniques. We 
have identified life expectancy as an important factor in chemo-
therapy regimens. In surgical treatments, patients are willing to 
trade life- expectancy to avoid adverse outcomes or a permanent 
stoma. Further research in elderly patients is needed to assess their 
preferences when faced with a CRC diagnosis. Communication 
skills, cost of treatment, and clinician's' views are important attrib-
utes for patients and should be considered when developing cancer 
services.
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