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ABSTRACT

Objective. Our objective was to evaluate preferences associ-

ated with grade I/II and grade III/IV chemotherapy side effects

among breast cancer patients receiving chemotherapy.Wealso

assessed trade-offs that patients are willing to make between

treatment side effects and the route and schedule of treatment

administration.

Methods. In this cross-sectional study, patients receiving

chemotherapy for breast cancer completed a one-time Web

survey. Conjoint analysis was used to elicit preferences for

17 grade I/II and III/IV side effects associated with available

chemotherapies and regimens. In the analysis, the risk of each

sideeffectwas increasedby5%,holdingall others constant, and

the respective impact on patient preferences was identified.

Results. Atotal of 102womenparticipated (meanage54611).

Among the grade I/II side effects, a 5% reduction in the risk of

sensory neuropathy, nausea, and motor neuropathy had the

highest impact on preferences. Among grade III/IV side effects,

motor neuropathy, nausea/vomiting, and myalgia made the

mostdifference.Anoral twice-daily regimenwasmostpreferred;

however,patientswerewillingtoreceivean intravenousregimen

relative to oral to avoid an increased riskof 5% in themajority of

side effects. Avoiding an increased chance of grade III/IV motor

neuropathy was associated with willingness to tolerate one of

the least preferred administration schedules.

Conclusion.This study identified relative preferences among

both mild/moderate to severe side effects from the patient

perspective. Patients appear to be willing to make trade-offs

between side effects and different regimens. These findings

may help to inform medical decision-making processes. The
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Implications for Practice: Patient care has shown a gradual shift from a paternalistic model, in which the patient serves a passive

role, to a model of shared decision making, in which patients become active participants in their health care plans. The current

literature has suggested that this approach can result in increased satisfaction and adherence. In the current study, patients with

breast cancerwere able to express clear preferences for andmake trade-offs among various grade I/II and grade III/IVside effects.

Understanding these preferences and incorporating them into their treatment plans for breast cancer patients could lead to

substantially improved clinical and quality of life outcomes.

INTRODUCTION

Chemotherapy regimens for breast cancer vary greatly with

respect to their constituent agents, frequency, and route of

administration, effectiveness, and side effects. Given that

available chemotherapies have advantages anddisadvantages

relative to each other, it would be useful for health care

providers to understand how these differences may influence

individual patient preferences. As suggested by Chung and

Carlson [1], the goals of treatment for patients with breast

cancer are influenced by estimates of prognoses as well as

a balance between physician and patient preferences re-

garding efficacy and toxicity.

Cancer patients will make trade-offs between chemother-

apy regimens and specific side effects [2]. Previous studies

regarding patient perceptions of chemotherapy side effects in

advanced breast cancer patients showed that differences in the

risks of hospitalization for neutropenia, diarrhea, nausea, and

fatiguehadthemost influenceofpatientpreferences,whereasthe

risk of myalgia, stomatitis, and hand-foot syndrome had the least

influence of patient preferences [3]. Similar studies in patients

with ovarian cancer [4] and advanced non-small cell lung cancer

[5] found that nausea and vomiting were the most important

side effects that would influence choice of chemotherapy.
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In addition to studies assessing the impact of regimen

toxicityon treatmentpreferences, howthe routeandschedule

of treatment administration (e.g., oral versus intravenous 3-

weekly treatment versus intravenousweekly treatments)may

impact preferences is also of interest. One study suggested

thatpatientswith incurablecancershaveaclearpreference for

oral versus infusion-based treatment, although they do not

retain this preference if, in doing so, they must accept a lower

response rate [6].

Weareunawareof anypatientpreference studies inbreast

cancer that have included the full range of severity levels of

side effects, both mild/moderate and severe, as well as trade-

offs that patients arewilling tomakebetweendrug side effects

and the convenience of treatment administration. Conjoint

analysis is a useful methodology for evaluating the impact of

different attributes on patient preferences as it explores the

trade-offs that patients are willing to make to avoid or accept

specific treatment features or attributes. For example, are

patients willing to accept a 5% increase in the risk of a side

effect in exchange for a more convenient regimen [7, 8]? The

goal of the present study was to use conjoint analysis to

capture patient preferences for both the side effects of varying

severity levels associated with chemotherapies for breast

cancer as well as their preferences for regimens that vary in

frequency and mode of administration.

MATERIALS ANDMETHODS

This cross-sectional Web survey was implemented at the

Ottawa Hospital Cancer Centre and Irving Greenberg Family

Cancer Centre (Ottawa, Canada). Eligibility included female

breast cancer patients, with disease of any stage, who were

currently receiving neo/adjuvant or palliative chemotherapy.

Participantswere required to have adequatewritten and oral

fluency in English. After providing written informed consent,

patients had a choice to complete the survey either on a

laptopinthechemotherapyunitorattheirhome.Theparticipants

completed surveys at their own pace, and research team mem-

bers were available either in person or via telephone and/or

E-Mail if the patient required additional assistance. The study

received local Research Ethics Board approval.

Survey Design
This research was implemented following published method-

ological guidelines for conjoint studies [9]. Attributes of

commonlyusedbreast cancer chemotherapy treatmentswere

identified from a literature review, a detailed assessment of

breast cancer forumdiscussions, and consultationwith clinical

experts. These attributes included seven side effects, pre-

sented in both grade I/II and grade III/IV severity levels, as well

as neutropenia requiring hospitalization, alopecia, and admin-

istrationregimen.Attributesweredescribed in layterminology

and informed by the Common Toxicity Criteria for Adverse

Events grading descriptions [10]. Each side effect attribute

had three levels, reflecting different risks of occurring. The

highest and lowest reflected the highest and lowest esti-

mates observed in breast cancer studies; the middle estimate

generally was halfway between the highest and lowest. The

regimen attribute had seven levels, each describing a different

chemotherapy administration protocol (e.g., “21-day cycle;

oral tablets taken twice daily for first 2 weeks,” and “21-day

cycle; 30-minute infusion on days 1 and 8”).

An adaptive conjoint analysis (ACA) approach was used to

design the survey [11]. The conjoint exercise involved a series

of paired comparison questions, which elicited treatment

preferences by asking respondents to make trade-offs among

attributes and choose from a pair of hypothetical treatments

(Fig. 1 shows an example item). In each of these questions,

the profiles of two hypothetical treatments—labeled simply

chemotherapyAandchemotherapyB—werepresentedwithdif-

ferent levels of the same three attributes. No chemotherapies

were named in the survey. Respondents used a seven-point

scale to indicatenot only their preferencebutalso the strength

Figure 1. Example of paired comparison question.
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of their preference; response options ranged from “strongly

prefer A” to “strongly prefer B.” The questions that appeared

were based on the respondent’s previous choices. Thus, the

survey could focus on those attributes that the respondent

considered as most important and those attribute levels

regarded as most relevant.

Analysis
The conjoint data were analyzed using Sawtooth Software

(Sequim,WA, http://www.sawtoothsoftware.com) v7.0.26,

the ACA/Hierarchical Bayes (HB) module, and the Sawtooth

Market Simulator. The preference weights (part-worth

utilities) were calculated for each attribute level using

Table 1. Demographic and clinical characteristics

Characteristic Overall (n5 102)

Age, mean1 SD 541 11.3

Cancer stage, n (%)

1 10 (10)

2 34 (34)

3 29 (28)

4 29 (28)

Relationship status, n (%)

Single 12 (12)

Married/Partner 81 (79)

Divorced/Separated 5 (5)

Widow 4 (4)

Chronic health problems, n (%)

Depression 5 (5)

Diabetes 14 (14)

Arthritis 7 (7)

Other 23 (23)

No other health problems 49 (48)

Current health overall, n (%)

Excellent 12 (12)

Very good 25 (25)

Good 32 (32)

Fair 23 (23)

Poor 11 (11)

Health in relation to a year ago, n (%)

Much better 4 (4)

Somewhat better 6 (6)

About the same 31 (30)

Somewhat worse 36 (35)

Much worse 15 (15)

Past impacts of side effects on regimen, n (%)

Skipped chemotherapy session 14 (14)

Discontinued chemotherapy 12 (12)

Switched chemotherapy medications 10 (10)

Taking other medications, n (%) 30 (29)

Distance from infusion clinic, miles, n (%)

1–5 miles 24 (24)

6–10 miles 29 (27)

11–15 miles 10 (10)

.15 miles 39 (38)

Lines of chemotherapy

Mean (SD) Adjuvant (n5 75) Palliative (n5 29)

Median 1.8 (0.65) 2.8 (1.3)

Minimum, Maximum 2 3

Mean (SD) 1, 3 1, 5
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Table 2. Median utilities of attribute levels

Attribute Level (%) Median

Alopecia 12 42.5

Chance of hair loss; thinning of eyebrows/eyelashes; starts to grow back within 2–3 months after last
chemotherapy cycle.

46 1.9

90 242.6

Grade I/II peripheral neuropathy

Chance of numbness, tingling (pins andneedles), andburning sensation in hands and feet,making it uncomfortable
to write or hold small objects; may last up to 6 months or longer after last chemotherapy cycle.

6 52.2

35 2.3

71 254.8

Grade III/IV peripheral neuropathy

Chanceofseverenumbness, sharp tingling (pinsandneedles), and shootingpain inarmsand legs, interferingwith
daily tasks likeholdingapen,dressing, orcooking;may lastup to6monthsor longerafter lastchemotherapycycle.

1 55.2

10 1.5

21 256.7

Grade I/II motor neuropathy

Chanceof feelingweak, shaky, andunsteady in thearmsand/or legs,whichmaymake it difficult to holdobjects or
maintain balance while walking; may last up to 6 months or longer after last chemotherapy cycle.

1 49.0

5 3.9

15 252.5

Grade III/IV motor neuropathy

Chanceof feeling veryweak, shaky, andunsteady,making itdifficult to hold objects and requiringa caneorwalker
or other assistance; may last approximately 12 months after last chemotherapy cycle.

,1 38.1

2 2.6

5 241.6

Grade I/II myalgia

Chance of mild to moderate joint/muscle aches, pains, and stiffness that make movement uncomfortable; may
last up to 4–7 days after receiving chemotherapy.

8 42.3

23 1.5

44 244.8

Grade III/IV myalgia

Chance of severe joint/muscle aches, pain, and stiffness,making it difficult tomove;may last up to 4–7 days after
receiving chemotherapy.

0 43.4

3 1.5

8 244.4

Grade I/II nausea

Chance of nausea (feeling sick to the stomach); may last for 2–3 days after receiving chemotherapy. 27 50.5

42 0.43

50 250.2

Grade III/IV nausea

Chance of severe nausea and/or vomiting requiring intravenous (IV) fluids at doctor’s office or emergency room;
may last for 2–3 days after receiving chemotherapy

2 43.5

4 4.0

9 248.0

Grade I/II fatigue

Chance of tiredness requiring extra effort performing daily activities; may last 6months after last chemotherapy
cycle.

18 47.0

34 2.8

55 248.4

Grade III/IV fatigue

Chance of extreme tiredness, making it difficult to perform daily activities; may last 6 months after last
chemotherapy cycle.

4 43.9

8 2.9

16 247.0

(continued)
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ordinary least squares regression.The absolute values of the final

utilities are arbitrary; what is important is the magnitude of the

difference between them. These weights are “zero-centered,”

whereby the utility weight of the attribute level falling in the

middle has a value that approximates zero and the more

favorable level is higher, or positive, and the less favorable

level is lower, or negative. Finally, HBwas applied to thedata to

further refine the precision of the utility estimates [12]. HB

produces more robust parameter estimates than regression

alone because it looks for patterns at both the individual and

group levels (rather than justat thegroup level, as in traditional

conjoint). Based on the Sawtooth Software market simulator,

which is a software program that estimates the percentages of

respondentswhowouldchooseoneproductprofileoveranother

(i.e., market share for a product profile), two sets of simulations

with the preference data were conducted that accounted for

potential imperfections, or error, in market share estimation. In

the first setof simulations, two product profileswere compared

that differed based on a 5% difference in the risk of each side

effect, holding all other attributes constant, anddifferences in

preferences for each product profile were identified.

In the second set of simulations, we evaluated patients’

willingness to receive treatment by different administration

protocols, for example, oral versus intravenous, as well as

frequency and duration of visits for intravenous therapy.

Again we assessed patient preference for each protocol

(based on mean utility weights for each regimen) in

exchange for avoiding a 5% increase in each side effect. In

other words, we evaluated how willing patients would be

to accept a chemotherapy administration protocol that

was most likely a less convenient regimen to avoid a 5%

increased risk of each side effect.

RESULTS

From June to December 2012, a total of 102 breast cancer

patients completed the Web survey. Table 1 reports their

demographic and clinical characteristics. The mean age was

546 11 years; 10% had stage 1 disease, 34% had stage 2, 28%

had stage 3, and 28% had stage 4. The majority of patients

(79%) were married or had a partner, and 80% reported that

their health was the same or worse relative to 1 year ago. At

the time of completing the survey, patients were receiving:

Table 2. (continued)

Attribute Level (%) Median

Neutropenia

Chance of having a fever or infection requiring hospitalization with intravenous antibiotics for 3–5 days. 3 50.6

9 20.2

16 252.3

Grade I/II hand-foot syndrome

Chance of redness, swelling, itching, and peeling skin on hands and feet, making it uncomfortable to use them;
may last approximately 7–14 days after receiving chemotherapy.

0 50.7

47 0.95

64 250.5

Grade III/IV hand-foot syndrome

Chance of tightness of the skin, peeling, sores, and blisters on hands and feet,making it very painful to use them;
may last approximately 7–14 days after receiving chemotherapy.

,1 54.7

10 3.8

57 258.4

Grade I/II diarrhea

Chance of 3–6 episodes of diarrhea per day; may last 2–5 days after receiving chemotherapy. 0 45.6

13 2.8

30 247.5

Grade III/IV diarrhea

Chance ofmore than 6 episodes ofdiarrhea per day, requiring intravenous (IV) fluids at the hospital;may last 2–5
days after receiving chemotherapy.

0 50.0

5 1.2

15 251.7

Regimen

21-day cycle; oral tablets taken twice daily for first 2 weeks 64.0

21-day cycle; 1-hour infusion on day 1 36.6

21-day cycle; 2- to 5-minute infusion on days 1 and 8 18.1

21-day cycle; 30-minute infusion on days 1 and 8 1.4

21-day cycle; 10-minute infusion on days 1, 8, and 15 216.0

21-day cycle; 30-minute infusion on days 1, 8, and 15 235.6

21-day cycle; 3-hour infusion on days 1, 8, and 15 263.0

Values for each attribute are “zero-centered,” in which themiddle estimate approximates 0.0 and the other attribute values are estimated in relation to
this middle value.
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docetaxel (45), paclitaxel (27), anthracycline (14), capecita-

bine (5), nabpaclitaxel (4), cyclophosphamide, methotrexate,

and fluorouracil (CMF) (3), vinorelbine (1), eribulin (1), and

trastuzumab-DM1 (1). Less than one fifth of patients reported

having ever previously missed a chemotherapy session,

discontinuing a chemotherapy, or switching a chemotherapy

medication because of side effects (Table 1).

Table 2 shows the median utilities for each attribute level

included in the survey. Given themagnitude of the differences

within each attribute, the findings show that, in general, a

small change in the risk of a grade III/IV side effect is relatively

comparable to a larger difference in the risk of a grade I/II side

effect. For example, the importance of reducing the risk of

grade I/II sensoryneuropathy from71%(utility5254.8) to6%

(utility 5 52.2) is approximately comparable to reducing the

riskofgrade III/IVsensoryneuropathy from21%(utility5256.7)

to 1% (utility 5 55.2). With respect to administration regimen,

a “21-daycycle; oral tablets taken twicedaily for 2weeks”was

Figure 2. Increase in patient preferences. (A): Increase in percentage of patients preferring treatment with a 5% reduction in
each grade I/II side effect. (B): Increase in percentage of patients preferring treatment with a 5% reduction in each grade III/IV side
effect.
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most preferred (utility 5 64.0), and a “21-day cycle; 3-hour

infusionondays1,8,and15”was leastpreferred(utility563.0).

Figure 2A shows the increase in patient preferences

associated with a decrease by 5% in the risk of each

grade I/II side effect, and Figure 2B reports the increase

in patient preferences associated with a decrease by 5%

in the risk of each grade III/IV side effect. In general, the

increase in preferences for a 5% reduction in the risk of

grade III/IV side effects was higher than the increase in

preferences for a 5% reduction in the grade I/II side effects.

However, the increase in preferences for a 5% reduction in

grade I/II sensory neuropathy, grade I/II nausea, and grade

I/II motor neuropathy (82%, 80%, and 78%, respectively)

was higher or equivalent to the increase in preferences

for a 5% reduction in grade III/IV diarrhea, sensory neuropathy,

fatigue, and neutropenia (preference increases ranging

from 73% to 78%).

Figure 3 shows, for each side effect, the least pre-

ferred administration regimen that the majority (.50%) of

patients would tolerate before switching their preference

for a treatment with a 5% increased risk of the respective

side effect coupled with the most preferred regimen (oral).

Patients were not willing to tolerate a less preferred

regimen relative to an oral regimen (which was most pre-

ferred) in exchange for a 5% reduced risk of alopecia or

grade I/II hand-foot syndrome. The least preferred admin-

istration regimen that patients were willing to tolerate was

a 21-day cycle, 30-minute infusion on days 1, 8, and 15 in

exchange for a 5% increased risk of grade III/IV motor

neuropathy (with oral regimen).

DISCUSSION

Chemotherapy remains an essential component of breast

cancer therapy for patients with both early- and late-stage

disease. However, given the increasing importance placed on

patient quality of life, it is critical that patients and physicians

fully understand the potential impact of available treatment

options. To this end, this study provides information about

commonly occurring side effects associated with chemother-

apy from the patient perspective. It builds on the current

literature on patient preferences in breast cancer by not

only focusing on one level of toxicity but also including mild/

moderate as well as severe side effects.We have also evaluated

the importance of these side effects in comparison with the

convenience of administration of different chemotherapy regi-

mens. The findings suggest that patients may not only be

willing to make trade-offs between different regimens based

on their toxicities but will also make trade-offs between

different toxicities and the schedule of administration of

different regimens.

The findings of this study suggest, as expected, that the

risks of grade III/IV side effects are more influential drivers of

preferences for chemotherapy than the risks of the corre-

sponding grade I/II side effects. Reducing the risk of sensory

neuropathy had the largest impact on preferences among

grade I/II side effects, and reducing the risk of motor

neuropathy had the largest impact on preferences among

grade III/IV side effects. These findings are consistent with

those of previous research in breast cancer, in which both

sensory and motor neuropathies were deemed highly

important in terms of predicting preferences [13]. This most

Figure 3. Administration regimen that themajority of patients are willing to tolerate in exchange for a 5% reduction in each side effect.
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likely is attributable to the frequency and prolonged duration

of these side effects [14]. This may also explain why the

increases in preferences for a reduced risk of grade I/II sensory

neuropathy and motor neuropathy were higher than those

associated with a reduced risk of grade III/IV diarrhea and

fatigue. The finding that a reduced risk of grade I/II sensory

neuropathy was associated with a greater increase in pref-

erence relative to a reduced risk of grade III/IV sensory neu-

ropathy was unexpected; it may be that the descriptions of

these two severity levels were not sufficiently distinctive for

patients when completing the survey.

Consistent with previous research, patients were able to

make trade-offs between risks of individual side effects and the

convenienceofhowtheregimenisadministered [2].Specifically,

patientswerewilling to tolerate an increased riskof certain side

effects, such as alopecia, inexchange forhavinganoral regimen.

When it came to other more severe side effects, such as grade

III/IV motor neuropathy, patients were willing to accept a less

convenient regimen to avoid an increased risk of these side

effects. These results are again consistent with findings in the

previous study of patient preferences for chemotherapies used

to treat breast cancer [13] as well as a study in which patients

with non-small cell lung cancer were more likely to trade less

convenience toavoid severesideeffectsbutwouldchoosemore

convenience if the side effect was mild [15].

This study has a number of limitations. While the common

toxicity criteria (CTC) verbiage from patient web forums and

patient feedback in the pilot test informed the health state de-

scriptions, the descriptions still may not represent the average

experience forpatients experiencinggrade I/II orgrade III/IVside

effects. Nevertheless, given that the descriptions were stan-

dardized as much as possible in relation to the CTC and pilot

tested among patients, we believe that they resonate with both

patients and clinicians. There is clearly patient selection bias as

a result of this methodology, as patients had to be comfortable

using a computer. In addition, the survey was lengthy, taking an

average of 63 minutes to complete. As such, patients may have

grown fatigued and less careful about their responses.

In conclusion, this surveyevaluatedacomprehensive setof

mild and severe side effects and regimen attributes observed

with chemotherapies for breast cancer. Our study showed that

patients have clear preferences for these attributes and are

willingtomaketrade-offsamongsideeffectsdiffering inseverity

as well as between the toxicities of individual regimens and the

convenience of how the regimen is administered. The findings

from this research may be useful in incorporating patients’

views into medical decision-making processes, patient educa-

tion, cost resourceallocations, anddrugdevelopment. Abetter

understanding of patients’ preferences may help to improve

patient satisfaction and compliance with treatment regimens.
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