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Abstract
Background: Burdens related to time spent receiving cancer care may be substan-
tial for patients with incurable, life-limiting cancers such as metastatic breast cancer 
(MBC). Estimates of time spent on health care are needed to inform treatment-related 
decision-making.
Methods: Estimates of time spent receiving cancer-related health care in the initial 
3 months of treatment for patients with MBC were calculated using the following data 
sources: (a) direct observations from a time-in-motion quality improvement evalu-
ation (process mapping); (b) cross-sectional patient surveys; and (c) administrative 
claims. Average ambulatory, inpatient, and total health care time were calculated for 
specific treatments which differed by antineoplastic type and administration method, 
including fulvestrant (injection, hormonal), letrozole (oral, hormonal), capecitabine 
(oral, chemotherapy), and paclitaxel (infusion, chemotherapy).
Results: Average total time spent on health care ranged from 7% to 10% of all days 
included within the initial 3 months of treatment, depending on treatment. The great-
est time contributions were time spent traveling for care and on inpatient services. 
Time with providers contributed modestly to total care time. Patients receiving infu-
sion/injection treatments, compared with those receiving oral therapy, spent more 
time in ambulatory care. Health care time was higher for patients receiving chemo-
therapeutic agents compared to those receiving hormonal agents.
Conclusion: Time spent traveling and receiving inpatient care represented a sub-
stantial burden to patients with MBC, with variation in time by treatment type and 
administration method.
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1 |  INTRODUCTION

Financial toxicity due to the direct out-of-pocket costs of care 
is central to patients' value equation,1-3 yet indirect costs, such 
as time spent receiving care, are understudied.4,5 Such time 
costs can be substantial, with a previous study estimating 
270 hours spent on breast cancer-related care in the final year 
of life.6 The indirect cost of time receiving metastatic breast 
cancer (MBC)-related care comes at the expense of time spent 
on important activities, lost work productivity, time spent with 
family and friends, or time spent on leisure activities.

Time-related indirect costs are key considerations for 
patients when making MBC treatment decisions.7 Due to 
the increasing treatment options and varied patient prefer-
ences regarding treatment logistics,7,8 opportunities exist 
for shared decision-making for patients with MBC. Over 
45 guideline-based treatment options exist for MBC,8 with 
varying clinical time needed for administration and moni-
toring. Ambulatory care time may be exacerbated for pa-
tients who travel significant distances for cancer care, with 
our recent study finding 24% of patients with cancer travel-
ing over an hour to receive care.9 Limited local cancer care 
resources may necessitate traveling greater distances, par-
ticularly since many community cancer clinics have closed 
in recent years.10

The primary goal of this study was to quantify the time 
spent on cancer care over a 3-month period for specific med-
ications that differ by route of administration (infusion/injec-
tion vs oral) and class (chemotherapy vs hormonal therapy). 
We hypothesized that (a) time spent on cancer care would 
be substantial; (b) patients receiving infused/injected therapy 
would spend more time on care than those receiving oral ther-
apy; and (c) patients receiving chemotherapy would spend 
more time on care than those receiving hormonal therapy.

2 |  MATERIALS AND METHODS

2.1 | Study design

Time spent receiving cancer care in the initial 3  months of 
treatment for patients with MBC was estimated using the fol-
lowing data sources: (a) direct observations from a time-in-
motion quality improvement evaluation (process mapping); (b) 
patient surveys; and (c) administrative claims. Multiple data 
sources were selected due to each source's strengths in assess-
ing a component of the time equation. Given the normal course 
of care would include imaging at approximately 3 months to 
evaluate treatment response, we restricted the analysis to the 
first 3 months on each drug to capture the initial treatment pe-
riod without accounting for change in therapy due to progres-
sion. This study was approved by the University of Alabama at 
Birmingham (UAB) Institutional Review Board.

2.2 | Data sources

2.2.1 | Process mapping

Patients with MBC were observed at UAB by recording time 
spent in cancer-related clinical encounters from November 
2016 to June 2017. Each patient was observed once. Inclusion 
criteria included women age ≥ 18 receiving active treatment 
for MBC. A convenience sample of patients was mapped to 
represent differing clinic visits including follow-up, infusion, 
labs, bone scans, computed tomography (CT) scans, and pos-
itron emission tomography scans. For each clinical encoun-
ter, patient time was captured from clinic arrival to departure 
and categorized by time with each health care professional 
(eg, infusion nurse, front desk staff) and time at each encoun-
ter location (eg, infusion chair, waiting room).

2.2.2 | Patient surveys

Cross-sectional survey data were prospectively collected on 
women with MBC at two Alabama academic medical centers 
in the Southeast to evaluate employment status, MBC-related 
hours missed from work, time spent traveling from home to 
clinic, and time spent on cancer care-related activities out-
side of clinic. Surveys were collected from June 2017 to June 
2019. All women age  ≥  18 receiving treatment for MBC 
were eligible, which could include those who were observed 
for process mapping. Exclusion criteria included non-English 
speakers, patients residing in nursing homes, or patients re-
ceiving hospice care. Participants received a token gift for 
participation.

2.2.3 | Administrative claims data

Administrative claims were utilized to characterize the 
drug-specific frequency of specific clinical services or 
events (physician visits, labs, imaging). We assessed claims-
based treatments and clinical events for patients receiving 
MBC treatment during 2007-2013 within the Surveillance, 
Epidemiology and End Results (SEER)-Medicare linked da-
tabase. Patient diagnosis data were abstracted using ICD-9 
diagnosis codes for malignant neoplasm of female breast, as 
well as claims for secondary metastases on at least two differ-
ent dates using the provider analysis and review (MEDPAR) 
datafile. The patient entitlement and diagnosis summary file 
was also used to abstract demographic and diagnosis data. 
The following antineoplastic agents were selected to rep-
resent different administration methods and drug classes: 
fulvestrant (injection, hormonal), letrozole (oral, hormo-
nal), capecitabine (oral, chemotherapy), and paclitaxel (in-
fusion, chemotherapy). These medications were selected 
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because they were the most common medication for each 
modality and type of therapy in the SEER-Medicare data-
base. Antineoplastic agents were identified using Healthcare 
Common Procedure Coding System, National Drug Codes, 
or generic drug names from national claims history, outpa-
tient, durable medical equipment, or prescription drug event 

files. All treatments were received at mutually exclusive 
timepoints. Clinical events, including complete blood counts, 
complete metabolic panels, CT scans, and bone scans were 
captured using the same datafiles (Table S1). Inpatient hos-
pitalizations and corresponding lengths of stay were captured 
using the MEDPAR datafile. Patients without complete cov-
erage (including Part D) for the entire initial treatment pe-
riod, in nursing homes, or receiving hospice care during the 
study period were excluded. Analyses were repeated in the 
Truven Health Analytics MarketScan Research Database to 
understand if results were similar in a younger sample.

2.3 | Outcome: Patient health care time

Cancer care-related time was calculated using data from all 
three sources (Figure  1).11 Ambulatory care time, or time 
spent on routine care, was calculated using the following 
equation:

This equation assumes that the patient would receive ser-
vices on the same day where possible to minimize travel burden.

For patients with inpatient admissions, inpatient care 
time, or time spent on nonroutine care, was calculated using 
the following equation:

Average total ambulatory care time= (Average time spent traveling to and from clinicsurvey×Lab rateclaims)

+(Average non−clinic visit infusion timedirect observation× Infusion rateclaims)

+(Average clinic visit timedirect observation×Clinic visit rateclaims)

+(Average lab timedirect observation×Lab rateclaims)

+(Average CT scan timedirect observation×CT scan rateclaims)

+(Average bone scan timedirect observation×Bone scan rateclaims).

Average total inpatient care time

=Average inpatient hospitalization length of stayclaims

×Inpatient hospitalization rateclaims,

F I G U R E  1  Components of time equation: Ambulatory care time, inpatient time, time spent on health care-related activities outside of clinic
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Total time spent on health care was calculated using the 
sum of ambulatory care time, inpatient care time, and time 
spent on other health care-related activities outside of clinic, 
which was captured from the survey data.

2.4 | Statistical analysis

2.4.1 | All data

Descriptive statistics included means and standard deviations 
(SDs) or medians and interquartile ranges (IQRs) for con-
tinuous variables and frequencies for categorical variables.

2.4.2 | Administrative claims data

Drug-specific event frequencies were abstracted from the 
claims data and used to calculate person-month event rates 
during the first 3 months on treatment. Sensitivity analyses 
were calculated using the MarketScan Database.

3 |  RESULTS

3.1 | Process mapping

We directly observed a single clinic visit for 39 patients with 
MBC, who received a variety of services (Table S2).These 
patients were a median of 58  years old (IQR 48-65), 26% 
other race (not White), 85% hormone receptor-positive, 82% 
human epidermal growth factor receptor 2-negative, and 67% 
privately insured (Table 1).Patients were a median 12 months 
from metastatic diagnosis (IQR 6-24). Figure 2 details process 
mapping data for a clinic follow-up visit. On average, patients 
spent 4 minutes (SD 1 minutes) with their medical technician, 
10 minutes (SD 10 minutes) with their nurse, 17 minutes (SD 
10  minutes) with their oncologist, 18  minutes (SD 12  min-
utes) with their pharmacist, and 18 minutes (SD 16 minutes) 
with other care team members (social workers, patient naviga-
tors, chaplains). Of all shadowed patients with MBC, an aver-
age of 220 minutes (SD 105 minutes) was spent either waiting 
or receiving care at a typical clinical encounter, including 
95 minutes (SD 44 minutes) in clinic, 123 minutes in infusion 
for patients receiving infusion (n = 17, SD 86 minutes), and 
19 minutes (SD 23 minutes) in lab (Table 2). Process maps 
for visits including infusion, labs, and scans are detailed in 
Figures S1-S4.

3.2 | Patient survey

Of 143 patients approached for survey participation, 132 
(92%) consented. Of consenting patients, 100 (76%) com-

pleted the survey; 9 were excluded due to missing data, 
resulting in a final sample of 91 patients. Of respondents, 
median age was 58 (IQR 48-66), 31% were Black, 41% 
held a college degree, and 43% had a household income of 
<$40,000 (Table 1).Most patients were retired (29%), 15% 
worked full-time, 8% worked part-time, and 20% were on 
disability. Patients were a median 24  months from meta-
static diagnosis (IQR 10-39). In an average week, patients 
reported spending a mean of 77 minutes (SD 59), traveling 
from their home to clinic and a mean of 156 minutes per 
week (SD 106) receiving care at their clinic visit. Patients 
spent a mean of 66 minutes (SD 99) in an average week on 
cancer care-related activities outside of clinic (eg, travel to 
pharmacy, calls with nurse, physical therapy). For working 
women, a mean of 10 hours (SD 13) was missed from work 
during an average week.

3.3 | Administrative claims

patient samples, since women
Rates of clinical events during the initial 3  months of 

treatment are shown in Table 2. Higher per person rates of 
lab events in the first 3 months were found in patients receiv-
ing chemotherapy (capecitabine = 4.8, paclitaxel = 9.8) com-
pared to those receiving hormonal therapy (fulvestrant = 3.5, 
letrozole = 3.3). Infusion rates were also higher for infusion 
chemotherapy in the initial 3  months of treatment (pacli-
taxel  =  7.9) compared to infusion/injection hormone ther-
apy (fulvestrant = 3.9). Similar rates of scans were found in 
patients receiving differing therapy types, with about one of 
each imaging test in the initial 3 months from treatment ini-
tiation. Rates of clinical events in the MarketScan database 
were similar to those in the SEER-Medicare database (Table 
S3).

3.4 | Estimation of total health care time: 
Combined results from all data sources

During the initial 3  months of treatment, estimated time 
spent on ambulatory care was highest for patients receiving 

Average total health care=Average total ambulatory care time

+Average total inpatient care time

+Average time spent on healthcare− related activities outside of clinicsurvey,
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weekly infused paclitaxel chemotherapy, (62.4 hours) and 
lowest for patients on oral letrozole hormonal therapy 
(20.9 hours; Table 2). Patients receiving injection/intrave-
nous treatments, compared with those receiving oral ther-
apy, spent more time in ambulatory care for both hormonal 

(fulvestrant  =  30.4  hours vs letrozole  =  20.9  hours) and 
chemotherapy (paclitaxel  =  62.4  hours vs capecit-
abine  =  26.6  hours). The greatest contribution to time 
spent on ambulatory care was travel time (30%-47% of 
total). This was notably greater for treatments that required 
more frequent ambulatory care visits, such as paclitaxel. 
In contrast, ambulatory care time spent with a physician 
represented only 23%-37% of total ambulatory care time. 
After incorporating time spent on health care-related ac-
tivities outside of clinic, total time receiving routine health 
care during the initial 3 months of treatment ranged from 
34.1 hours for patients receiving letrozole to 75.6 hours for 
patients receiving paclitaxel.

Overall, 12% of patients had an inpatient hospitalization 
during their 3-month timeframe, including 13% receiving 
letrozole, 9% receiving fulvestrant, 12% receiving capecit-
abine, and 17% receiving paclitaxel. Inpatient admissions 
were primarily treatment related, with shortness of breath 
and fever being the most frequent reasons for admissions 
(both 5% of total admissions). For hospitalized patients, 
average total time spent on health care including nonrou-
tine inpatient care ranged from 6.4 to 9.3  days, which is 
7%-10% of all days included within the initial 3 months of 
treatment. Total health care time was dominated by their in-
patient admission, which represented 78%, 77%, 80%, and 
66% of total health care time for patients receiving letro-
zole, fulvestrant, capecitabine, and paclitaxel, respectively. 
Similar inpatient hospitalization rates and average length 
of stay (letrozole 6.2  days, fulvestrant 4.7  days, capecit-
abine 5.1  days, paclitaxel 5.1  days) were found for these 
four common treatments.

4 |  DISCUSSION

In this study of care time among women with MBC, we es-
timated an average of 1.4-3.1 days spent traveling to, wait-
ing for, and receiving cancer care during the initial 3 months 
of treatment. Relatively little time was spent communicat-
ing in-person with a provider. Time varied by treatment 
regimen, with infused/injected antineoplastic therapies re-
quiring greater time commitments than oral treatment and 
chemotherapies more than hormonal therapies. In this study, 
patients spent an average of 220 minutes at a typical clini-
cal encounter. These estimates are greater than previously 
reported estimates by Yabroff and colleagues, who utilized 
Medical Expenditure Panel Survey data to construct ambu-
latory time estimates for patients with cancer.4 While dif-
ferences may reflect clinic variability or differences in data 
collection methods (survey vs direct observation), the overall 
ambulatory time of more than 3 hours in either study may 
come as a surprise to oncologists who spend approximately 
20 minutes with patients in a typical clinic encounter.

T A B L E  1  Patient demographics and clinical characteristics for 
patient cohorts

Survey
SEER-
Medicare Shadowed

N = 91 N = 3433 N = 39

n (%) n (%) n (%)

Age (median, IQR) 58 (48-66) 70 (65-78) 58 (48-65)

Race

White 63 (69.2) 2731 (79.6) 29 (74.4)

Other 28 (30.8) 702 (20.5) 10 (25.6)

Education

College degree 37 (40.7) 24.9%a —

<College degree 50 (55.0) 75.1%a —

Unknown 4 (4.4) — —

Income

≥$40,000 39 (42.9) b —

<$40,000 39 (42.9) b —

Unknown 13 (14.3) — —

Marital status

Single/divorced/
widowed

45 (49.5) — 12 (30.8)

Married 46 (50.5) — 27 (69.2)

Type of metastatic disease

De novo 38 (41.8) 601 (17.5)

Secondary 
metastatic disease

53 (58.2) 2832 (82.5)

Hormone receptor status

Positive 73 (80.2) 2779 (81.0) 33 (84.6)

Negative 17 (18.7) 327 (9.5) 5 (12.8)

Unknown 1 (1.1) 327 (9.5) 1 (2.6)

HER2 status

Positive 26 (28.6) 90 (2.6) 6 (15.4)

Negative 61 (67.0) 430 (12.5) 32 (82.1)

Unknown 4 (4.4) 2913 (84.9) 1 (2.6)

Insurance status

Private 41 (45.1) — 26 (66.7)

Medicare 36 (39.6) 2130 (62.0) 9 (23.1)

Medicaid 14 (15.4) 1303 (38.0)c 4 (10.3)

Abbreviations: HER2, human epidermal growth factor receptor 2; IQR, 
interquartile range.
aCensus track percent education. 
bCensus track poverty level of ≥ 20% = 21.7%. 
cDual eligible with Medicare n (%). 
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The greatest component of patient ambulatory care time 
was not time with the oncologist, but rather time spent trav-
eling. Previous literature has reported associations between 
increased distance and time traveled to care for patients with 
more advanced disease stages.12-18 However, our findings 
demonstrated a considerably higher travel time of 155 min-
utes compared with that reported by Yabroff et al, who re-
ported average travel times of 35-39  minutes.4 This may 
reflect differences in the patient samples, since women with 
MBC living in the Deep South may travel greater distances 
for specialized treatment at a tertiary care center compared 
to a nationally representative sample of patients with cancer 
treated in both local and tertiary care environments. Our study 
also highlights the impact of clinic visit frequency on travel 
time, even for patients with shorter travel distances. This 
component contributed to observed differences in time spent 
on health care across different treatment modalities and types, 
with infusion therapy leading to a greater burden on patient 
indirect costs than oral therapies and greater time for patient 
on chemotherapy than hormonal therapies. This is likely re-
lated to more frequent encounters with the health care system 
due to higher rates of lab and clinical monitoring for patients 

receiving infusion/injection chemotherapy treatment. Thus, 
due to the potential implications on daily life, oncologists 
should consider both treatment type and modality when dis-
cussing treatment options with patients. Furthermore, clini-
cians in tertiary care settings should consider recommending 
local providers for monitoring and treatment where possible.

For the one in nine patients anticipated to have an inpa-
tient admission during their initial 3  months on treatment, 
we found a strikingly high proportion of time attributed to 
their admission, which is infrequently considered in tradi-
tional cost evaluation models. Specifically, hospitalizations 
accounted for 66%-80% of patients’ total time spent on 
health care. Importantly, hospitalization rates were similar 
across treatments, which may reflect a population who is 
often admitted for symptom management or complications of 
disease, rather than complications of treatment. While hos-
pitalizations occurring during cancer care are frequently tar-
geted in payment reform efforts, such as the Oncology Care 
Model,19 little emphasis has been placed on indirect costs or 
productivity losses for patients hospitalized during treatment. 
Given the substantial impact on patient time, efforts to reduce 
hospitalization should be considered.

F I G U R E  2  Process map: Physician follow-up visit
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Findings should be interpreted in the context of several 
limitations. First, three separate samples are presented to gen-
erate estimates, which differ by patient characteristics includ-
ing age and race. For process mapping and patient surveys, 
we expect differences in parameter estimates to be modest 
for patients of different clinical and disease characteristics. 

For the SEER-Medicare analysis, we acknowledge the pre-
dominately older adult sample. Estimates from Yabroff 
and colleagues demonstrate that similar chemotherapy visit 
rates (8.5 vs 9.0) and slightly higher outpatient/office visit 
rates (11.1 vs 13.9) are found when comparing patients 
aged 18-64 and 65  years and older.4 Given our use of the 

T A B L E  2  Drug-specific time spent to, in, and from oncology clinic visit during 3 mo on treatment for metastatic breast cancer patients in the 
SEER-Medicare database

Average 
minutes Rate: Letrozole

Rate: 
Fulvestrant Rate: Capecitabine

Rate: 
Paclitaxel

Process mapping data

Clinic visit time 95

Lab time 19

Infusion only (nonclinic visit) time 123

Bone scan time 134

Computed tomography scan time 68

Survey data

Time spent traveling to/from clinic 154.5

Weekly time spent on health care-related 
activities outside of clinic

66

SEER-Medicare data

Clinic visit rate 4.9 5.5 6.1 8.9

Lab rate 3.3 3.5 4.8 9.8

Infusion rate — 3.9 — 7.9

Bone scan rate 1.0 1.0 0.7 1.1

Computed tomography scan rate 1.2 1.2 1.3 1.4

Inpatient hospitalization rate 0.8 1.3 1.3 1.2

Inpatient hospitalization length of stay 6.2 d 4.7 d 5.1 d 5.1 d

Time calculations

Travel time = (Time spent traveling to and 
from clinic × Lab rate)

509.9 min 540.8 min 741.6 min 1514.1 min

Infusion time = (Nonclinic visit infusion 
time × Infusion rate)

0 min 479.7 min 0 min 971.7 min

Total clinic visit time = (Clinic visit 
time × Clinic visit rate)

465.5 min 522.5 min 579.5 min 845.5 min

Total lab time = (Lab time × Lab rate) 62.7 min 66.5 min 91.2 min 169.1 min

Total computed tomography scan 
time = (CT scan time × CT scan rate)

81.6 min 81.6 min 88.4 min 95.2 min

Total bone scan time = (Bone scan 
time × Bone scan rate)

134 min 134 min 93.8 min 147.4 min

Total ambulatory care time 20.9 h 30.4 h 26.6 h 62.4 h

Time spent on health care-related activities 
outside of clinic

13.2 h 13.2 h 13.2 h 13.2 h

Total health care time (routine) 34.1 h (1.4 d) 43.6 h (1.8 d) 39.8 h (1.7 d) 75.6 h (3.1 d)

Total inpatient care time = (Inpatient 
hospitalization length of stay × Inpatient 
hospitalization rate)

119.0 h (7142.4 min) 146.6 h 
(8798.4 min)

159.1 h (9547.2 min) 146.9 h 
(8812.8 min)

Total health care time if hospitalized 
(nonroutine)

153.1 h (6.4 d) 190.2 h (7.9 d) 198.9 h (8.3 d) 222.5 h (9.3 d)
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SEER-Medicare database to identify rate estimates for the 
total time calculation, we may overestimate the time spend 
in clinics for those <65  years of age. However, estimates 
based on MarketScan data, a sample which includes patients 
<65 years old, revealed only modest differences. These are 
national data sets, whereas the patient survey data include 
two academic medical centers in the Deep South and rep-
resent a snapshot of a single visit rather than all time spent 
over the initial 3-month period. Although patients were on 
different treatments, we believe that time with physicians is 
more likely linked to clinic template time availability (eg, 
20-minute block for a follow-up visit) rather than patient or 
treatment characteristics. We assumed in this analysis that 
patients would receive the services on the same day, which 
may underestimate time if services were provided on differ-
ent days. In both claims and observational data, some nonon-
cology care may have been captured. However, this overlap 
is representative of real-life clinical practices and further 
highlights a need to coordinate care. We recognize that other 
patient-specific factors (eg, attitude toward time conscious-
ness, working status), disease-related factors (eg, symp-
toms from disease), treatment-related factors (eg, length of 
time for specific infusions), and center-related factors (eg, 
efficiency of cancer center, availability of home-based re-
sources) are not accounted for in this analysis and could im-
pact individual patient time spent on care. These estimates 
are intended to guide discussion but should be tailored for in-
dividual patients. We also acknowledge that SEER-Medicare 
codes for secondary metastases are unlikely to be complete 
and accurate due to lack of association with payment. Thus, 
this approach to identification of patients with MBC will not 
fully capture this population. However, we believe that this 
approach still provides a reasonable estimate of frequency of 
treatments and health care utilization for patients with breast 
cancer receiving these common regimens. The data sources 
are from disparate times and using different methodology 
due to data availability. However, we anticipate only a minor 
impact on our estimates due to consistent usage and surveil-
lance of these specific medications over the last decade. Of 
note, this study does not include novel regimens, such as hor-
monal blockade with cyclin-dependent kinase 4/6 inhibitors, 
because these were not approved during the study period. 
However, based on this methodology, we would anticipate 
the additional monitoring associated with these regimens 
would result in time estimates similar to capecitabine, the 
oral chemotherapy agent modeled in this study. We acknowl-
edge that this study does not account for caregiver time. 
Finally, our study did not attempt to determine the monetary 
value of patient time.

Despite limitations, this study provides the important es-
timates of time spent in the health care system for patients 
receiving treatment for MBC. Furthermore, this study empha-
sizes the importance of capturing time using multiple sources, 

including direct observation and surveys, to obtain first-hand 
information on patient time in care. The process maps created 
in this study can be utilized as a framework for future studies 
examining indirect costs associated with receiving cancer care 
and easily adapted to meet specific hospital systems. Future 
work should consider the impact on patient time throughout 
the MBC disease trajectory, as well as the relationship between 
patient time spent on MBC treatment and overall survival.

5 |  CONCLUSION

Patients with MBC spend 7%-10% of their time on health 
care in the initial 3 months of treatment, with differences 
noted by treatment type and method of administration. 
Travel time and time spent receiving inpatient care repre-
sented a substantial time burden to patients. Indirect costs 
associated with the time spent on health care are not trivial 
and should be considered when defining value for patients 
with MBC.
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