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Abstract

Objective—This study applied a recently developed statistical method to compare the mean cost 

trajectories between non-Hispanic White (NHW) and non-Hispanic Black (NHB) patients with 

localized prostate cancer conditioning on patients’ survival.

Methods—In this observational study, we modeled cost trajectories of NHW and NHB patients 

with localized prostate cancer for three survival durations: 24, 48 and 72 months. We also 

compared the cost trajectories between NHW and NHB stratified by comorbidities scores.

Principal Findings—We find that the mean cost trajectories of NHB were significantly higher 

than the trajectories of NHW in the last 12 months before death, regardless of survival duration 
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and patients’ baseline comorbidity scores. For patients with comorbidity score ≥ 2, mean cost 

trajectories within the first year of diagnosis for NHB were significantly higher than those for 

NHW, except for the subgroup of patients with comorbidity 2–3 and whose survival length was 72 

months.

Conclusions—Our results suggested that a higher proportion of NHB patients with high 

comorbidity scores likely contribute to their higher end-of-life costs than those for NHW patients. 

To narrow the gap in healthcare-related financial burden between NHB and NHW patients with 

localized prostate cancer, policy makers need to explore strategies to better manage comorbidities.

Precis:

Higher levels of comorbidities of non-Hispanic Black patients with localized prostate cancer likely 

contribute to their higher end-of-life costs than those of non-Hispanic White patients.
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Health Care Costs; Health Care Disparities; Chronic Disease

INTRODUCTION

Medical costs in the United States have increased in the past decades.1 Cancer related 

medical costs nearly doubled between 1987 and 2005.2 Meanwhile, medical costs varied 

among different racial/ethnic groups.3 Understanding the medical cost trajectories of 

patients with cancer by race/ethnicity will inform policy makers of the cost accumulation 

process during different phases of cancer care; thus offering important insights on how 

racial/ethnicity disparities can potentially manifest into higher medical costs for racial/ethnic 

minorities. This study used a cohort of patients with localized prostate cancer (PC) to 

examine whether there is a racial/ethnic difference in medical cost trajectories and explore 

the underlying reasons.

Localized PC is the second most prevalent cancer among US men (next to skin cancer).4 The 

projected national expenditures for PC exceeded $20 billion in 2020.5 Patients diagnosed 

with PC may receive immediate definitive treatment (i.e., radiation or surgery), undergo 

active surveillance or opt for watchful waiting as the first course of treatment.6 Using data 

from 1995–2004, Wilson et al. found for patients with PC the average treatment cost per 

patient was $11,495 within the first 6 months of diagnosis, ranging from $2,586 for watchful 

waiting to $24,204 for radiation; the average 6-month cost reduced to $3,044 afterwards.7

Non-Hispanic white (NHW) and non-Hispanic black (NHB) patients with PC often 

have different disease progression because of biological factors 8,9 and initial treatment 

approaches.6 A total of 150 NHW and 234 NHB per 100,000 men in the US had PC between 

2003 and 2007.10 In general, NHB patients present with more advanced disease at diagnosis 

and have shorter progression-free survival than NHW patients.11 However, NHB patients 

with PC are less likely to undergo active interventions, such as immediate active treatment or 

active surveillance (which does not include watchful waiting), than NHW patients.6 A study 

has found that for patients with a Gleason score 7 or higher, 24% of NHW and 16% of NHB 

patients underwent prostatectomy between 2004 and 2015.6
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Patients with PC had long survival and many of these patients had other comorbidities 

throughout their lives while having PC. The 10-year relative survival rate in the absence 

of other causes of death for PC was close to 100%,12 with 75% of patients dying 

of other causes.13 About 60% of patients diagnosed with PC between 2003 and 2017 

were 65 years or older,12 and their underlying comorbidities influenced choice of initial 

treatment and subsequent surveillance activities throughout their lifetimes. The interaction 

between patients’ baseline comorbidities and initial treatment has far-reaching impact on 

total medical costs beyond the first year of diagnosis, resulting from varying patterns of 

cost trajectories. Given the well-documented disparities in PC between NHB and NHW 

patients,6,11 comparing lifetime medical cost trajectories between NHB and NHW patients 

with PC will provide important policy insights on the long-term economic burdens borne by 

these patients, and reveal key areas to intervene to decrease cancer disparities.

This study estimates and compares the medical cost trajectories between NHB and NHW 

patients with PC using a recently developed statistical method.14,15 This approach of 

quantifying medical cost trajectories has two advantages. First, this method models survival 

and longitudinal medical cost data jointly. Accounting for survival when estimating medical 

cost trajectories is important given the documented racial/ethnic disparities in survival.11 

Second, the method can depict and compare the monthly cost trajectories over time for 

different patient subgroups and test for the statistical significance of differences in cost 

trajectories between different groups at selected time intervals. This method fully utilizes 

information available in longitudinal cost data (subject to characteristics of medical costs 

data, such as high skewness, zero-inflation, and heteroskedasticity) to obtain in-depth 

understanding of the cost trajectory of patients with cancer throughout their lifetime. To the 

best of our knowledge, this is the first paper on estimating and comparing the mean medical 

cost trajectories conditional on survival for different subgroup of patients with localized 

PC. This information helps health policy makers better understand the financial burden of a 

disease throughout its life course conditional on length of survival, and such knowledge is 

critically important in future planning and allocation of healthcare resources.

METHODS

Data Resources and Patient Cohort

We used the Surveillance, Epidemiology, and End Results Program (SEER)-Medicare to 

construct our study cohort of NHB and NHW patients diagnosed with PC between 2003 

and 2015. SEER-Medicare is a population-based database containing Medicare claims 

for cancer patients who resided in one of the 18 SEER registry regions, representing 

34.6% of the US population.16 The algorithm employed to construct our study cohort is 

described below and illustrated in Figure 1. We identified 509,198 patients who were older 

than 65 when diagnosed with PC, and whose survival status recorded in Medicare was 

consistent with SEER-Medicare records. We excluded patients for whom PC was not the 

first and only cancer n = 124,468 . To ensure completeness of Medicare claims data from 

the time of diagnosis, we excluded patients whose PC was not diagnosed between 2003 

and 2015 n = 74,931 . We further excluded patients whose PC was reported from autopsy 

or death certificate only n = 4,302 . Next, we excluded patients who did not have Medicare 
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fee-for-service Parts A and B enrollment during the month of PC diagnosis n = 111,465 . 

The cohort was then restricted to patients with PC using SEER historic stage A, and we 

excluded those with PC other than localized stage n = 31,086 . We further excluded patients 

whose race/ethnicity was not NHW or NHB n = 20,269 . Lastly, we calculated patients’ 

modified Charlson comorbidity scores17 using Medicare claims from inpatient, outpatient, 

and physician professional services within the 12 months before the month of cancer 

diagnosis and excluded patients with missing comorbidity scores n = 1,073 . Our final study 

cohort consisted of 141,604 patients with PC, of those 123,738 were NHW and 17,866 

were NHB. Consistent with previous research,18 we quantified patients’ medical costs by 

aggregating Medicare paid amount from all Medicare Parts A and B claims, including 

inpatient, outpatient, carrier, durable medical equipment, home health agency, and hospice 

for each month starting from the month of diagnosis till December 31, 2016 or the end of 

follow-up (whichever came first). Motivated by the different distribution of comorbidities 

between NHW and NHB patients, we estimated the cost trajectories by stratifying patients 

into two groups: comorbidity 0–1 versus 2+. To explore the impact of comorbidities on the 

difference in the cost trajectories observed between NHB and NHW patients, we further 

stratified patients with comorbidities 2+ in two subgroup analyses: (a) comorbidity 2 vs. 3+, 

and (b) comorbidity 2–3 vs. 4+.

Statistical Model

For patient i, let the medical costs for month t be Y i t . T i denotes the time to death measured 

from diagnosis, which could be right-censored due to loss of follow-up. The goal is to 

estimate the mean cost trajectory at population level given the time to death at s, using the 

following bivariate cost trajectory surface model.

E{Y i(t) ∣ T i = s} = μ t, s ,

t = 1,2, …s,

s = 1,2, …, 120 .

In this model, t is the month after cancer diagnosis which is properly defined within T i; 

the maximum follow-up time is 120 months (10 years) after cancer diagnosis. We used 120 

months to ensure sufficient sample size for our analysis. The conditional expectation of the 

incident cost given survival duration can be represented as a bivariate function of t and s. A 

novel aspect of this model, as articulated in the recent literature,14,15 is that the survival time 

T i is taken into consideration when we calculate the population average of the incident cost 

at month t. The overall goal of this study is to quantify the population mean cost trajectory 

over time until a terminal event such as death. The mean cost trajectory is of interest to 

policy makers because it reveals how medical costs vary across phases of care which is 

of direct relevance to healthcare decision-making. Most existing methods in medical cost 
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analysis focus on the total or cumulative medical cost,5 which does not provide details on 

healthcare costs across different phases of the disease continuum, from initial diagnosis 

to death. Thus, they are unable to capture the heterogeneity of the cost trajectory among 

patients with various demographic characteristics. The bivariate cost trajectory surface 

model was estimated by a recently developed method.14,15 With the estimated trajectories, 

we applied a novel statistical test (described below) to compare two cost trajectory surfaces. 

Such comparison allowed us to test the hypothesis on the difference in costs between NHW 

and NHB patients at any selected time interval, properly accounting for survival differences.

To compare the cost differences for each of the two aforementioned time intervals, let two 

medical cost trajectory surfaces be μ1 t, s  and μ2 t, s  for a prespecified bivariate region 

D. The null hypothesis is that there is no statistically significant difference in the cost 

trajectories of the two groups: μ1 t, s = μ2 t, s , t, s ∈ D. We use quadratic B-spline19 basis 

function B t, s  with ten equally spaced knots to approximate the surfaces, i.e., for group 

k = 1,2, μk t, s ≈ B t, s γk, with spline parameters γk. A test statistic can be written as:

Δ =
t, s ∈ D

μ1 t, s − μ2 t, s 2dtds = γ1 − γ2
TC γ1 − γ2 ,

where γ1, γ2 are estimated by fitting the model, and the design matrix 

C = (t, s) ∈ D B(t, s)B(t, s)Tdtds.

Intuitively, Δ quantifies the volume between two cost trajectory surfaces. A large value of 

Δ provides evidence against the null hypothesis, meaning that the difference between μ1 t, s
and μ2 t, s  in region D is large. Existing methods considered testing nonparametric functions 

in the additive mixed models in a prespecified univariate interval.20,21 We extended the test 

statistic to the bivariate region, in which the distribution of Δ under the null hypothesis can 

be approximated by a scaled chi-squared distribution. This extension will allow researchers 

to examine and test for cost differences in any region defined by the cost month and survival, 

and thus reveal details in these longitudinal cost data. For example, we can apply this 

method to test whether the difference between NHB and NHW patients in the cost surfaces 

for the first 12 months after diagnosis among patients with survival times between 5 and 10 

years (i.e., the region of 0 < t ≤ 12, 60 ≤ s ≤ 120) was statistically significant.

All analyses were conducted in SAS 9.4 and R 3.6.3. his study is exempt for human subject 

review from the Institutional Review Board at the authors’ institute.

RESULTS

Table 1 shows the summary statistics. A significantly higher proportion of NHB patients 

were at younger age at diagnosis (65–74 years) than NHW patients (71.5% vs. 64.2%). 

Notably, a significantly higher proportion of NHB patients had baseline comorbidity score 2 

or higher at the time of diagnosis (40% vs. 29%). Compared to NHB patients, a significantly 

higher proportion of NHW patients received immediate definitive treatment. Specifically, 

among NHW patients 45.1% had radiation therapy and 30.7% underwent surgery, compared 

to 43.3% and 22.5%, respectively, for NHB patients. NHB patients also had shorter median 
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survival than NHW patients (9.0 vs. 10.4 years). Overall, the median monthly medical cost 

was lower than the mean monthly cost, suggesting the distribution of medical costs for our 

patient cohort was highly skewed to the right. The mean monthly cost without considering 

survival time was higher for NHB than NHW patients ($1808.70 vs $1502.60) whereas 

the opposite was observed in the median monthly cost. This pattern suggests that the cost 

distribution of NHB patients is more skewed than that of NHW patients.

Figure 2A plots the average monthly medical cost for NHW versus NHB patients not 

conditioning on survival duration. The data show that NHB patients had higher monthly 

cost within the first 1–2 month of diagnosis, and higher cost for the NHB group was again 

observed starting around 10 months after cancer diagnosis. Figure 2A also exhibits high 

variation in patient-level monthly medical cost without considering the length of survival 

duration. Figure 2B shows that, overall, NHB patients had a lower probability of survival 

than NHW patients. These observations reaffirmed the importance of our model’s feature of 

estimating monthly medical cost given survival time.

Figure 3A presents the estimated mean medical costs trajectories for NHW (left) and NHB 

(right) patients in a 3-dimensional surface that plots cost by “time after cancer diagnosis” 

and “survival duration from cancer diagnosis”. For example, the measure of “24 months” on 

the “time after cancer diagnosis” axis reflects patients’ monthly cost 24 months after initial 

cancer diagnosis. Note that the estimated monthly costs are properly defined at 24 months 

for patients whose survival time exceeds 24 months. Different colors represent different 

levels of medical cost, with blue representing the lowest range of cost and red representing 

the highest range. Given the survival duration from cancer diagnosis, the mean medical cost 

trajectory is U-shaped. Putting together all the trajectories forms a “smooth” 3-dimension 

surface visually. This surface is on a triangular region because the “time after diagnosis” 

cannot be larger than “survival duration from cancer diagnosis” (“time to death” axis).

The three-dimension medical cost surface is nonlinear and triangle-bathtub shaped, with the 

cost at the left and diagonal edges higher than the central surface (Figure 3A). The left-edge 

shows the average medical costs for the first month after cancer diagnosis (when t = 1) for 

various survival durations. The diagonal edge (when t = s) represents the average medical 

cost for the last month of life for various survival durations. If we visually compare the 

diagonal-edges, costs at the last month of life were higher for NHB patients than NHW 

patients for any given survival time.

Figure 3B shows the estimated monthly cost trajectories μ t, s  when the survival time 

(month) s = 24, 48, and 72; the three panels show the cost trajectories based on race/

ethnicity for survival time after cancer diagnosis. Pointwise 95% confidence intervals are 

shown in the shaded color bands. The estimated cost trajectories in Figure 3B are all 

U-shaped. That is, during the first 12 months after the initial diagnosis of PC, a proportion 

of patients would undergo immediate definitive treatments, which then lead to higher mean 

total costs in this duration. High costs were also observed in the last year of life.

Figure 3B shows a steeper increase in the monthly costs for the year preceding death, 

i.e., end-of-life care for NHB patients compared to NHW patients. For example, for NHB 
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patients who survived two years (Figure 3B, top panel), the end-of-life monthly medical 

costs increased from approximately $2,000 at 12-months before death to around $15,000 at 

the month of death for patients; the increase was from $2,000 to $10,000 for NHW patients. 

We also observed the end-of-life cost to be slightly lower as survival time lengthened. 

Between 12 months after cancer diagnosis and 12 months before death, the monthly medical 

costs were between $1000 and $3000, and NHB patients had slightly higher care costs than 

NHW patients. The confidence interval depicted in shaded area shows little to no difference 

in monthly costs between NHW and NHB from the diagnosis until the last year before 

death.

We tested whether the observed difference in medical cost trajectory between NHW and 

NHB patients was statistically different for two periods: within 12 months of cancer 

diagnosis t ≤ 12 ; and within 12 months before death t ≥ s − 12 . Although medical cost 

trajectory in the last year of life was significantly higher for NHB patients compared to 

NHW patients for the survival durations of 24, 48, and 72 months (all P < 0.0001), the 

difference in monthly costs within 12 months of diagnosis was only significant for the 

survival duration of 48 months P = 0.0238 .

We conducted subgroup analyses to investigate whether the disparities in cost trajectories 

between NHB and NHW patients could be explained by the difference in the distribution of 

comorbidity scores between the two groups. Figure 4A presents the estimated medical cost 

trajectories stratified by comorbidity score (0–1 and 2+) and race/ethnicity group (NHW and 

NHB). For patients with comorbidity 2+, NHB patients had significantly higher medical cost 

than NHW patients in the last 12 months of life for survival time 24, 48 and 72 months 

(P < 0.0001 for all three survival lengths), as well as within 12 months of diagnosis (all 

P < 0.0001). For patients with comorbidity score 0–1, medical costs in the last 12 months 

of life remained higher for NHB patients (P = 0.0025, 0.0016, and 0.0083 for survival time 

24, 48, and 72 months, respectively). However, no statistically significant difference was 

observed in cost trajectories between NHW and NHB patients during the first 12 months 

after cancer diagnosis among patients who died within 24 months of diagnosis P = 0.9999 , 

and monthly costs in this duration were higher for NHW patients than NHB patients among 

those who died in 48 and 72 months (p = 0.0455 and 0.0026, respectively).

Figure 4B shows the two-dimension heatmaps for the estimated medical cost difference 

between NHB and NHW patients (calculated using the mean monthly cost of NHB patients 

minus the mean monthly cost of NHW patients) by comorbidity group (0–1 and 2+). By 

visual inspection, the medical cost difference between NHB and NHW patients was larger 

for patients with comorbidity 2+ (Figure 4B, right panel) than those with comorbidity 0–1 

(Figure 4B, left panel). For patients with comorbidity 2+, NHB patients had higher medical 

costs than NHW patients for any survival duration and time after cancer diagnosis, as shown 

by different shades of red on the right panel of Figure 4B. For those with comorbidity score 

0–1, the consistent pattern is that the closer to the diagonal (which represents the month of 

death), the higher the medical cost difference between NHB and NHW patients, with higher 

costs in the NHB group.
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We then focused on patients with a comorbidity score of 2+ by further stratifying patients 

into two subgroups by levels of comorbidities: (a) comorbidity score 2 vs. 3+ (Figure 5A) 

and (b) 2–3 vs. 4+ (Figure 5B). The pattern of higher end-of-life medical costs for NHB 

than NHW patients was consistently observed for all comorbidity subgroups at each survival 

duration. When restricting to patients with the same level of comorbidities (i.e., comorbidity 

of 2 in Figure 5A, left panel) or lower range (i.e., comorbidity 2–3 in Figure 5B, left panel), 

NHB patients still had higher costs in the first 12 months after cancer diagnosis in most 

cases. However, the pattern of higher medical costs for NHB patients was more pronounced 

for the higher comorbidity group in each of the two subgroups.

DISCUSSION

This study analyzed SEER-Medicare data for patients diagnosed with PC between 2003 

and 2015 to estimate their monthly medical cost trajectories and compare the trajectories 

between NHB and NHW patients at varying lengths of survival. Motivated by the 

observation that a larger proportion of NHB patients had higher baseline comorbidity scores 

than NHW patients, we conducted a series of subgroup analyses by stratifying patients in to 

several comorbidity subgroups, including comorbidity score of 0–1 vs. 2+, and 2 vs. 3+ as 

well as 2–3 vs 4+ among those with comorbidity score ≥ 2 to gain a better understanding on 

the role of underlying comorbidities in cost trajectories between NHB and NHW patients.

The innovative statistical model allowed us to identify the time segments in which racial/

ethnic differences in cost trajectory were statistically significant. The model also allowed us 

to produce the accompanying graphics, offering unique visualization of cost trajectories in 

multi-dimensions. The estimated cost trajectories were all U-shaped, which was consistent 

with the pattern of cancer care costs documented.22 The higher cost trajectories revealed 

among patients who died within a relatively short period since cancer diagnosis possibly 

reflected some overlap of intensive cancer treatment in the initial period and the intense end-

of-life care. A consistent pattern across all analyses was that medical costs in the last year 

of life were significantly higher for NHB patients with PC than their NHW counterparts, 

regardless of survival duration and comorbidity scores. For costs within the first 12 months 

of diagnosis, the pattern of higher costs among NHB patients was only observed among 

those with comorbidity score 2 and higher.

Our results reaffirmed that total medical costs in the last year life were higher for NHB 

than NHW patients.23,24 Several reasons may contribute to this pattern. First, it is well-

documented that NHB patients can have less access to high-quality healthcare.25 It is 

therefore possible that the cumulative effects of delayed care and suboptimal treatment 

result in higher end-of-life cost. Second, research has shown that NHB patients had lower 

utilization of hospice care than NHW patients.26,27 Factors associated with lower use of 

hospice among NHB patients included knowledge, culture, trust of the health system, among 

others.28 Third, the higher end-of-life costs observed among NHB patients may be driven by 

the fact that NHB patients overall had more comorbidities than NHW patients.29 We found 

that the difference in the end-of-life cost between NHW and NHB was more pronounced 

among patients with comorbidity score 2 and higher, particularly among patients with 

comorbidity 4 and higher.
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The role of comorbidity, especially multiple comorbidities, in the cost trajectories of cancer 

patients is complex. It is not uncommon for cancer patients to have multiple comorbidities.30 

Understanding the role of comorbidities is important in the examination of cost trajectories 

for patients with PC because of their long survival. On one hand, baseline comorbidities 

may influence patients’ choice of initial treatment as well as subsequent disease surveillance 

activities.31,32 On the other hand, the impact of baseline comorbidities on cost can manifest 

over time and the combined effect from multiple chronic conditions can be more than 

the sum of the cost of each individual condition.33,34 For patients with comorbidity 0–1, 

total costs would mostly be driven by cancer treatment, whereas for those with higher 

comorbidity scores, total cost would include a mix of treatment for cancer as well as other 

conditions. The stronger impact of cancer treatment on the medical cost for patients with 

low comorbidity (comorbidity 0–1) is evident from their cost trajectory within the first 

12 months of diagnosis. For this group, a higher proportion of NHW patients received 

surgery or radiation within the first year of their diagnosis than NHB patients (32.2% vs. 

22.7% for surgery and 45.2% vs. 42.8% for radiation). This likely explains the pattern 

of higher or similar costs found in NHW patients in this 12-month duration among the 

low-comorbidity group. An opposite pattern was found among patients with comorbidity 

score 2 or higher. This pattern was likely driven by a higher proportion of NHB patients with 

comorbidity scores greater than 2; these patients will incur costs from their cancer care as 

well as management of their large number of underlying comorbidities. Subgroup analyses 

that further stratifying this group into moderate to high comorbidity groups suggested 

that although the higher first 12-month costs observed in the NHB patients were likely 

driven by the distributional effort from having a higher proportion of these patients in 

high comorbidity group, there could be other factors unobserved from claims data, such 

as disease severity, because the same pattern (although a smaller magnitude) was also 

observed when limiting to the same comorbidity score. To effectively reduce financial 

burden of medical care to the healthcare system, patients and their families, policy makers 

should consider approaches in better managing patients’ comorbidities, especially among 

vulnerable populations.

This study had limitations. We stratified patients’ comorbidity group using baseline 

comorbidity scores, which may change over time. We did not evaluate cost trajectories 

based on patients’ comorbidity scores beyond their baseline comorbidity, because our 

current model is not able to handle time-dependent covariates; and future research needs 

to address the issue of incorporating time-dependent covariates. Secondly, our analysis was 

based on claims for Medicare fee-for-service plans. Patients who switched to Medicare 

Advantage were analyzed as censored data. In addition, we did not include prescription drug 

expenditures from Part D. Lastly, because of small number of observations for other race/

ethnicity groups, we limited the comparison of medical costs trajectories between NHW and 

NHB patients.

Conclusion

This study used a novel statistical model to evaluate, visualize, and compare medical cost 

trajectories of patients with prostate cancer at different time periods between different 

racial/ethnicity subgroups. Our results highlighted the critical role of patients’ baseline 
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comorbidities in the initial and end-of-life segment of medical cost trajectories. Our results 

emphasized the importance of managing co-existing comorbidities to reduce the racial/

ethnic disparities in healthcare-related financial burden.
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What is known on this topic?

• Medical costs differ by phases of disease progress and survival durations.

• A larger proportion of NHB had higher comorbidity scores than NHW.

• Immediate active treatment for localized prostate cancer is different for NHB 

and NHW.

What this study adds?

• Medical costs in the last 12 months before death were higher for NHB 

patients with localized prostate cancer than those for their NHW counterparts, 

regardless of survival duration and comorbidity score.

• Higher medical costs for NHB patients in the first 12 months of diagnosis 

were only observed among patients with comorbidity score ≥ 2, particularly 

for patients with comorbidity score 3+ or 4+.

• Underlying baseline comorbidities may have contributed to the overall higher 

healthcare spending observed among NHB than NHW.
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Figure 1. 
Study cohort ascertainment process.
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Figure 2. Plots of motivation factors:
(A) pointwise average cost trajectories, with 100 random samples of the data are plotted in 

the background, and (B) Kaplan-Meier survival curve for NHW and NHB patients.
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Figure 3: 
Cost trajectory by race/ethnicity group
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Figure 4. 
Estimated medical cost trajectories by race group, survival durations, and comorbidities.
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Figure 5. 
Estimated medical cost trajectories by race group, survival durations, and comorbidities 

subgroups.
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Table 1.

Summary statistics of the study sample.

All (n=141,604) White (n=123,738) Black (n=17,866)

Frequency Percent* Frequency Percent Frequency Percent P-value**

Age group <0.0001

 65–74 91,926 64.9 79,215 64.2 12,711 71.5

 75–84 42,481 30.0 37,977 30.5 4,504 24.9

 85+ 7,197 5.1 6,546 5.3 651 3.6

Comorbidity score # <0.0001

 0 63,732 45.2 57,092 46.1 6,640 37.2

 1 35,159 24.9 31,135 25.2 4,024 22.5

 2 19,866 14.1 17,029 13.8 2,837 15.9

 3 10,320 7.3 8,650 7.0 1,670 9.3

 4 5,952 4.2 4,828 3.9 1,124 6.3

 4+ 6,575 4.7 5,004 4.0 1,571 8.8

Having radiation therapy as first-line treatment ^ <0.0001

 Yes 63,533 44.9 55,789 45.1 7,744 43.3

 No 78,071 55.1 67,949 54.9 10,122 56.7

Having surgery as first-line treatment & <0.0001

 Yes 41,987 29.7 37,975 30.7 4,012 22.5

 No 99,617 70.3 85,763 69.3 13,854 77.5

Cancer grade at diagnosis <0.0001

 Grade I 6,686 4.7 5,885 4.8 801 4.5

 Grade II 60,443 42.7 53,079 42.9 7,364 41.2

 Grade III 70,235 49.6 61,125 49.4 9,110 51.0

 Grade IV 339 0.2 288 0.2 51 0.3

 Cell type not determined 3,901 2.8 3,361 2.7 540 3.0

All (n=141,604) White (n=123,738) Black (n=17,866)

Mean Median Mean Median Mean Median

Monthly cost, $ 1,536.9 131.5 1,502.6 134.4 1,808.7 110.1

Survival, years 10.4 10.6 9.0

Note: 

#
Charlson Comorbidity score was estimated using Medicare claims.

^
Radiation therapy with/without chemotherapy, or radiation therapy and surgery with/without chemotherapy.

&
Surgery only, surgery with/without chemotherapy, or radiation therapy and surgery with/without chemotherapy.

*
Column percentage

**
P-value is calculated by univariate chi-squared test.
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