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ABSTRACT 
Background:
The Military Health System (MHS) is a universal health care system, in which health care disparities are theoretically 
minimized. This study aimed to identify disparities and assess their impact on the initiation of timely treatment for breast 
cancer within a universally insured population.

Methods:
A retrospective cohort study was performed to evaluate the treatment of female breast cancer patients ≥18 years of age 
within the MHS from January 1, 2014, to December 31, 2018. Incident breast cancer was defined as ≥2 breast cancer 
diagnoses without a prior diagnosis of breast cancer during the three continuous years before index diagnosis. Time from 
index diagnosis to initial treatment was calculated and dichotomized as receiving treatment within a clinically acceptable 
time course. Poisson regression was used to estimate relative risk (RR) with 95% CIs.

Results:
Among the 30,761 female breast cancer patients identified in the MHS, only 6% of patients had a prolonged time to 
initial treatment. Time to initial treatment decreased during the study period from a mean (SD) of 63.2 (152.0) days in 
2014 to 37.1 (28.8) days in 2018 (P < 0.0001). Age, region, and military characteristics remained significantly associated 
with receiving timely treatment even after the adjustment of confounders. Patients 70-79 years old were twice as likely 
as 18-39 years olds to receive timely treatment (RR: 2.0100, 95% CI, 1.52-2.6563, P < 0.0001). Senior officers and their 
dependents were more likely to receive timely initial treatment compared to junior enlisted patients and their dependents 
(RR: 1.5956, 95% CI, 1.2119-2.1005, P = 0.004).

Conclusions:
There have been significant improvements in the timely initiation of breast cancer treatment within the MHS. However, 
demographic and socioeconomic disparities can be identified that affect the timely initiation of therapy.

 

INTRODUCTION
Breast cancer is the most common cancer diagnosed among 
women in the United States, affecting one in eight women 
in their lifetime. The American Cancer Society projects that 
over 330,000 women will receive a new breast cancer diag-
nosis in 2022 with over 43,000 women estimated to die as a 
result of their diagnosis.1 Rapid identification and initiation 
of treatment following a diagnosis of breast cancer are critical 
to improving outcomes, as delays in breast cancer treatment 
can have a significant effect on patient mortality.2 The treat-
ment of breast cancer can be unimodal or multimodal and 
can involve surgery, radiation, and/or chemotherapy, includ-
ing immunotherapy and/or hormonal therapy. Although no 
consensus guidelines exist, the suggested intervals from diag-
nosis to treatment initiation are less than 90 days for surgery 

 *Naval Medical Center Portsmouth, Portsmouth, VA 23708, USA
†Health ResearchTx, Trevose, PA 19053, USA
‡Authors contributed equally to this work.
This work was presented by the Military Health System Research 

Symposium, Kissimmee, Florida, Abstract No. MHSRS-22-07708.
doi:https://doi.org/10.1093/milmed/usad218

Published by Oxford University Press on behalf of the Association of 
Military Surgeons of the United States 2023. This work is written by (a) US 
Government employee(s) and is in the public domain in the US.

or less than 120 days for chemotherapy.3 It is further recom-
mended that radiation therapy be initiated within 365 days of 
receiving chemotherapy when administered in sequence with 
chemotherapy.3

Given the implications of delayed breast cancer diagnosis 
and initiation of treatment, identifying and addressing dis-
parities is crucial. It has been well established that black 
women have an overall lower 5-year survival when com-
pared to other racial groups.4 Although this can be partially 
attributed to a higher prevalence of hormone receptor triple-
negative (estrogen receptor, progesterone receptor, and human 
epidermal growth factor receptor 2 negative) tumors in this 
population,1,5 racial disparities have also been implicated 
because of inadequate access to care/insurance status.6 More-
over, an analysis of the Trial Assigning Individualized Options 
for Treatment determined that patients with a greater neigh-
borhood deprivation index had a shorter survival regardless 
of race as did patients with Medicare compared to private 
insurance status.7 Another analysis of this data set revealed 
that patients with associated depression and worse social and 
physical well-being were more likely to discontinue their 
recommended endocrine therapy.8

The Military Health System (MHS) is an employer-
based universal health care system that has a large and 
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diverse beneficiary pool with a health information system 
linking the clinical environments of integrated care.9 The 
MHS provides health care through means of direct care—
completed within the military treatment facility—and/or pur-
chased care—completed through eligibility for or referral to a 
civilian facility—and represents a universally insured popula-
tion. Thus, disparities in the treatment of breast cancer should 
be highly minimized in this system given the theoretical equal 
access to care. However, an analysis of time to surgery for 
breast cancer patients within the MHS from the years 1998 
to 2008 demonstrated that non-Hispanic black women had 
a longer time to surgery following breast cancer diagnosis 
than did other race/ethnic groups,10 which is consistent with 
studies evaluating a non-MHS patient cohort.11 It is currently 
unknown whether this disparity has remained within the MHS 
in more recent years and if additional disparities exist within 
this population, specifically when incorporating other initial 
treatment modalities.

In the present study, we performed a retrospective analysis 
of the MHS data repository from January 1, 2014 to December 
31, 2018 using International Classification of Disease (ICD) 
codes to identify female patients with breast cancer during 
this time period. The objective of this study was to evaluate 
potential disparities related to the timely initiation of treat-
ment within a universally insured population of adult, female 
breast cancer patients. We hypothesized that treatment dispar-
ities exist within the MHS and time to treatment initiation 
in these disparities may have been affected by the year of 
diagnosis.

METHODS

Data Source

Data from the US DoD MHS database was used in this study. 
The MHS is one of the largest health care systems in the 
United States and includes information on approximately 10 
million active and retired military service members and their 
families (51% male; 49% female).9,11

Data used in this study were fully anonymized and used 
in compliance with all federal and state laws, including the 
Health Insurance Portability and Accountability Act of 1996. 
The study protocol was approved by the Naval Medical Cen-
ter Portsmouth Institutional Review Board (IRB) (protocol 
number NMCP.2017.0007, approved March 2, 2017) in com-
pliance with all applicable federal regulations governing the 
protection of human subjects and all data derived was subject 
to ongoing compliance and ethical review by the IRB.

Study Design

This retrospective, observational cohort study identified 
breast cancer patients in the DoD MHS database across a 5-
year period covering January 1, 2014 to December 31, 2018. 
Patients were included in the study if they had ≥2 diagnosis 

codes for breast cancer (ICD-10 codes C.50.x and D.05.x; 
ICD-9 codes 174x, 175x, and 233.0) on separate dates, were 
≥18 years of age as of the index date, and had greater than or 
equal to 1 year of continuous eligibility before the index date 
(enrollment gaps of ≤30 days were considered continuous). 
Patients were required to have incident breast cancer, defined 
as also having no prior diagnosis of breast cancer within the 
3-year period before the index date, which was defined as 
the date of first breast cancer diagnosis encounter. Patients 
were excluded from either cohort if they had missing age or 
sex data. Patients were followed from the index date until the 
first occurrence of either death, disenrollment from the MHS, 
or end of the study period. Overall patient attrition is shown 
in Figure 1.

Outcome Assessment

Time to initial treatment (days) for breast cancer was the out-
come of interest for this study. Time to treatment was assessed 
bivariately as a continuous variable and then dichotomized 
according to the timely initiation of treatment for further 
analyses. Using a clinically acceptable period for initiating 
treatment,3 patients were then grouped into those who had 
received treatment within a clinically acceptable period and 
those patients who did not. The clinically acceptable time 
course from diagnosis to treatment initiation was dependent 
on the initial treatment each patient received and was defined 
as 90 days for patients who received surgery first, 120 days 
for patients who received chemotherapy first, and 120 days 
for patients who received radiation first.

Covariate Assessment

Patient demographics that were assessed at the index included 
age (18-39, 40-49, 50-59, 60-69, 70-79, and ≥80 years), geo-
graphic region (Supplementary Table S1), marital status (sin-
gle/married), military service member rank (junior enlisted, 
senior enlisted, junior officer, senior officer, and warrant offi-
cer/other), DoD beneficiary status (active duty, dependent, 
retired, and other), military branch (Army, Air Force, Navy, 
Marines, and Coast Guard/other), and index year (2014-
2018). Junior enlisted was defined as E1-E4, senior enlisted 
was defined as E5-E10, junior officer was defined as O1-O3, 
and senior officers defined as O4-O11. Race was assessed 
as a demographic of interest; however, it was excluded 
from the analysis because of an incomplete racial and eth-
nic documentation. Clinical characteristics were assessed 
over the 1-year baseline period before the index date. This 
included mammogram procedure (Y/N), a Charlson Comor-
bidity Index score calculated for each patient using relevant 
ICD-9/10 diagnosis codes outlined in the Quan coding method 
(≥3 and <3),9 number of medical encounters, pre-index 
comorbidities (Y/N) included asthma, hypertension, diabetes, 
PTSD/anxiety, and depression. Comorbidities were defined 
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Minimizing Breast Cancer Treatment Disparities

FIGURE 1. A study design with the inclusion and exclusion criteria. Of patients, 138,008 were initially identified, and 107,247 were subsequently excluded. 
The final study population was 30,761 patients. 

as having at least one ICD 9/10 code for a corresponding 
condition within 1 year before index.

Statistical Analysis

To examine the relationship between time to initial treatment 
and the various categorical covariates, the least squared means 
were calculated. ANOVA tests were used to compare mean 
time to treatment by each categorical variable. A Spearman 
test was used to compare time to treatment to continuous 
variables. Time to initial treatment was dichotomized and 
further analyzed. Descriptive statistics were calculated with 
chi-squared tests comparing categorical variables and t-tests 
comparing continuous variables. Multicollinearity between 
covariates was assessed and only variables with a variance 
inflation factor of >4 or a tolerance level of <0.1 were added 
to the model. Variables that were significant at P < 0.1 from 
the bivariate analysis were included in the adjusted model. 
Poisson regression was performed to estimate the unadjusted 
and adjusted relative risk (RR) and 95% CI of receiving ini-
tial treatment for breast cancer in a clinically acceptable time 
course to assess disparities. Data were analyzed using SAS, 
version 9.4 for Windows (SAS Institute Inc., Cary, NC, USA).

REPORTING
This study is reported in compliance with the STROBE state-
ment.12

RESULTS

Patient Characteristics and Time to Initiation 
Treatment

There were 30,761 women with breast cancer who received 
treatment identified in this study. Of these, the mean ± SD 
age at diagnosis was 64.6 ± 12.5 years of age, and the 
mean time of follow-up was 2.5 ± 1.4 years. Time to ini-
tial treatment was defined as the total time from index 
diagnosis to initiation of surgery, chemotherapy, or radi-
ation therapy (Table I). Of the 30,761 women identified, 
23,709 patients (77%) underwent surgical resection as the 
initial treatment with a mean time to the initial treatment of 
42.5 ± 78.2 days. An additional 6,126 patients (20%) under-
went chemotherapy as the initial treatment with a mean time 
initial treatment of 74.1 ± 151.6 days. Finally, 926 patients 
(3%) underwent radiation therapy as the initial treatment 
with a mean time to the initial treatment of 91.1 ± 138.5 days
(Table I). 
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TABLE I. The Characteristic of Initial or Primary Treatment following a Breast Cancer Diagnosis and Median Time to Initial Treatment 
(TIT)

Initial or primary 
treatment regimens n %

Mean TIT 
(days) SD

Median TIT 
(days) SD

Surgery 23,709 77.0 42.5 78.2 30 20-44
Chemotherapy 6,126 20.0 74.1 151.6 34 21-58
Radiation 926 3.0 91.1 138.5 57 36-91

Bivariate Analysis of Patient Demographic 
Demonstrates Disparities in Time to Initial Treatment

We began our study utilizing a bivariate analysis to eval-
uate differences in the average time to treatment based on 
the demographic characteristics of our identified patient pop-
ulation (Table II). We found that age, geographic region, 
history of screening mammography within 1 year of a new 
breast cancer diagnosis, and a comorbid diagnosis of hyper-
tension were highly significant (P < 0.0001) for differences 
in the average time to initial treatment. Of these groups, 
advanced patient age and a history of screening mammogra-
phy within 1 year before diagnosis had a faster time to initial 
treatment. Patients in the older age groups (70-80 years old) 
had lower average times to initial treatment (43.6 ± 82.4 days) 
compared to those in the younger age groups (18-39 year 
old, 58.3 ± 123.2 days). Patients with a history of screen-
ing mammography underwent treatment initiation at a mean 
time of 42.8 ± 70.6 days as compared to 78.5 ± 168.6 for 
those who did not undergo screening mammography during 
that period. Moreover, treatment initiation within the Pacific 
(57.4 ± 105.4 days), Northeast (62.0 ± 130.2 days), or non-
contiguous (69.6 ± 149.5 days) regions of the United States 
demonstrated delays in time to initial treatment as compared 
to the other demographic regions (range 42.4-49.5 days). 

We further identified significant differences in the time to 
initial treatment based on associated military status among 
active duty military personnel (P = .0267). Among these 
patients, Junior enlisted personnel experienced the longest 
time to initial treatment with a mean of 60 ± 120.3 days. Addi-
tional differences were observed dependent on beneficiary 
status (P = .0143) and a comorbid diagnosis of depression 
(P = .0396).

Finally, we evaluated differences in time to initial treat-
ment dependent based on the year of diagnosis. We identified 
significant differences between the years of index diagnosis 
and time to initial treatment during the study period. Time to 
initial treatment steadily improved from the initiation of the 
study period in 2014 to the termination of the study period in 
2018, with mean time to initial treatment of 63.2 ± 152.0 to 
37.1 ± 28.8 days, respectively (P < .0001).

Unadjusted Analysis of Patient Demographic Data 
Demonstrates Disparities in Time to Initial Treatment

Of the 30,761 women included in the study, 1,940 patients 
were classified as not receiving initial treatment within a 

clinically acceptable time period. Age, demographic region, 
marital status, military rank among active duty military per-
sonnel, previous mammography within 1 year, comorbidities 
of hypertension and depression, and index year were each 
associated with the initiation of treatment in a clinically 
acceptable time course. Furthermore, we appreciate that 
comorbidities of PTSD/anxiety (P = .0173), military branch 
(P = .0268), and number of 1-year pre-index treatment 
encounters (P < .0001) were also significantly associated with 
treatment initiation within a clinically acceptable time course 
before adjusting for confounding variables.

Adjustment of Variables Demonstrated Improvement 
in Disparities

We further conducted an adjusted analysis and controlled for 
variables to determine the RR and 95% CI for each patient’s 
characteristic and initiating treatment in a clinically accept-
able time course (Table III). Patients of age 70-79 years old 
were twice as likely as 18-39-year-old patients to initiate 
treatment in a clinically acceptable time course (RR: 2.00, 
95% CI, 1.52, 2.63, P < .0001). Patients with a mammo-
gram within 1 year before their index date of breast can-
cer were three times more likely to receive timely initial 
treatment compared to patients without a baseline mammo-
gram (RR: 3.10, 95% CI, 2.8-3.43, P < .0001). Hyperten-
sion was also weakly independently associated with receiv-
ing treatment in a clinically acceptable time course (RR: 
1.13, 95% CI, 1.01-1.26, P = .0475), whereas all other 
comorbidities and the number of index treatments were not
significant. 

Patients in the Southwest, Southeast, Midwest, and Rocky 
Mountain regions at index were all more likely to receive 
timely initial treatment for breast cancer compared to patients 
in the Pacific region at index (P < .0001). Military branch 
was borderline significant in regard to its association with 
receiving timely initial treatment (P = .0475) after adjusting 
for confounding. Furthermore, active duty military rank also 
retained significance when evaluated as an independent vari-
able. It was found that senior officers and their dependents 
were more likely to initiate treatment in a clinically acceptable 
time course as compared to junior enlisted patients and their 
dependents (RR: 156, 95% CI, 1.19-2.05, P = .004). Finally, 
the index year of diagnosis remained significantly associ-
ated with the initiation of treatment in a clinically acceptable 
time course. Patients diagnosed in 2018 were twice as likely 
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TABLE II. The Mean Time to Treatment Initiation and Dichotomization of Treatment Initiation as Clinically Acceptable for Females 
Diagnosed with Breast Cancer by Clinical Characteristics

Time to initial treatment in a 
clinically acceptable time course

 Overall n = 30,761  Time to initial treatment  Yes n = 28,915  No n = 1,940

Baseline characteristics n % Mean (days) SD P-value* n % n % P-value

Age groups (years) <.0001 <.0001
 18-39 1,011 3.3 58.3 123.2 912 90.2 99 9.8
 40-49 3,129 10.2 54.0 102.2 2,887 92.3 242 7.7
 50-59 5,444 17.7 52.8 100.8 5,027 92.3 417 7.7
 60-69 9,530 31.0 54.3 113.4 8,881 93.2 649 6.8
 70-79 8,147 26.5 43.6 82.4 7,791 95.6 356 4.4

≥80 3,500 11.4 45.3 89.4 3,323 94.9 177 5.1
Military rank .0267 <.0001
 Junior enlisted 774 2.5 60.0 120.3 702 90.7 72 9.3
 Senior enlisted 20,081 65.3 50.7 99.8 18,775 93.5  1,306 6.5
 Junior officer 902 2.9 50.3 95.9 844 93.6 58 6.4
 Senior officer 7,976 25.9 48.3 100.3 7,542 94.6 434 5.4
 Warrant officer/other 1,028 3.3 49.5 99.0 958 93.2 70 6.8
Marital status .0220 .0345
 Single 7,886 25.6 48.0 1.1 7,428 94.2 458 5.8
 Married 22,875 74.4 51.0 0.7 21,393 93.5  1,482 6.5
Region <.0001 <.0001
 Northeast 2,022 6.6 62.0 130.2 1,863 92.1 159 7.9
 Pacific 3,945 12.8 57.4 105.4 3,614 91.6 331 8.4
 Southeast 13,653 44.4 47.5 93.4 12,866 94.2 787 5.8
 Southwest 4,644 15.1 49.5 100.5 4,365 94.0 279 6.0
 Rocky Mountains 1,865 6.1 42.4 78.1 1,774 95.1 91 4.9
 Midwest 4,070 13.2 48.5 100.2 3,834 94.2 236 5.8
 Noncontiguous 562 1.8 69.6 149.5 505 89.9 57 10.1
Beneficiary category .0002 <.0001
 Active duty 493 1.6 52.7 110.9 447 90.7 46 9.3
 Retiree 1,670 5.5 60.8 129.2 1,520 91.0 150 9.0
 Dependents 28,337 92.1 49.6 98.4 26,610 93.9 1,727 6.1
 Other 261 0.8 48.8 76.2 244 93.5 17 6.5
Military branch category .0692 .0266
 Air Force 10,097 32.8 48.3 92.1 9,501 94.1 596 5.9
 Army 11,123 36.2 52.3 109.5 10,357 93.1 766 6.9
 Coast Guard/other 777 2.5 50.8 104.1 724 93.2 53 6.8
 Marines 1,638 5.3 49.9 92.8 1,538 93.9 100 6.1
 Navy 7,126 23.2 49.8 97.9 6,701 94.0 425 6.0
Mammogram 1 year before 

diagnosis
<.0001 <.0001

 No 6,410 20.8 78.5 168.6 5,594 87.3 816 12.7
 Yes 24,351 79.2 42.8 70.6 23,227 95.4  1,124 4.6
Comorbidities
 Asthma 2,589 8.4 45.2 75.4 .0069 2,446 94.5 143 5.5 .0867
 Hypertension 16,565 53.9 46.5 90.1 <.0001 15,693 94.7 872 5.3 <.0001
 Diabetes 6,260 20.4 48.2 91.2 .0698 5,890 94.1 370 5.9 .1485
 PTSD/anxiety 3,903 12.7 47.6 90.4 .0768 3,691 94.6 212 5.4 .0161
 Depression 3,728 12.1 47.2 84.8 .0492 3,526 94.6 202 5.4 .0173
Index year <.0001 <.0001
 2014 6,451 21.0 63.2 152.0 5,944 92.1 507 7.9
 2015 6,324 20.6 56.2 121.3 5,872 92.9 452 7.1
 2016 6,308 20.5 49.3 85.2 5,883 93.3 425 6.7
 2017 6,334 20.6 43.2 48.9 5,954 94.0 380 6.0
 2018 5,344 17.4 37.1 28.8 5,168 96.7 176 3.3
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TABLE III. The Relative Risk with a 95% CI for Demographic Characteristics on Initiation of Treatment in a Clinically Acceptable Time 
Course

 Timely initial treatmenta

 Unadjusted  Adjusted
Baseline 
characteristics  RR  95% CI  P-value  RR  95% CI  P-value

Age groups (years) <.0001 <.0001
 18-39 1.0  —  — 1.0  —  —
 40-49 1.30 1.01 1.66 0.97 0.75 1.26
 50-59 1.31 1.04 1.65 1.02 0.80 1.31
 60-69 1.49 1.19 1.86 1.25 0.98 1.61
 70-79 2.38 1.88 3.00 2.00 1.52 2.63

≥80 2.04 1.58 2.63 1.86 1.35 2.58
Rank group (SES proxy) <.0001 .0042
 Junior enlisted 1.0  —  — 1.0  —  —
 Senior enlisted 1.47 1.15 1.89 1.31 1.01 1.69
 Junior officer 1.49 1.04 2.14 1.39 0.96 2.02
 Senior officer 1.78 1.37 2.31 1.56 1.19 2.05
 Warrant officer/other 1.40 1.00 1.98 1.24 0.87 1.77
Marital status .0346 .7676
 Single 1.0  —  — 1.0  —  —
 Married 0.89 0.799 0.992 0.98 0.87 1.11
Region <.0001 <.0001
 Northeast 1.07 0.88 1.31 1.19 0.98 1.46
 Pacific 1.00  —  — 1.0  —  —
 Southeast 1.50 1.31 1.71 1.56 1.36 1.79
 Southwest 1.43 1.22 1.69 1.55 1.31 1.84
 Rocky Mountains 1.79 1.41 2.27 1.79 1.40 2.29
 Midwest 1.49 1.25 1.77 1.63 1.37 1.95
 Noncontiguous 0.81 0.60 1.09 1.02 0.75 1.38
Beneficiary category <.0001 .0157
 Active duty 1.0  —  — 1.0  —  —
 Retiree 1.04 0.74 1.48 0.91 0.63 1.32
 Dependents 1.59 1.17 2.16 1.20 0.85 1.68
 Other 1.48 0.83 2.63 1.53 0.85 2.77
Military branch category .0268 .0475
 Air Force 1.18 1.06 1.32 1.10 0.98 1.24
 Army 1.0  —  — 1.0  —  —
 Coast Guard/other 1.01 0.76 1.35 1.09 0.81 1.47
 Marines 1.14 0.92 1.41 1.17 0.94 1.46
 Navy 1.17 1.03 1.32 1.22 1.07 1.38
Mammogram 1 year before diagnosis <.0001 <.0001
 No 1.0  —  — 1.0  —  —
 Yes 3.01 2.73 3.32 3.10 2.80 3.43
Comorbidities (yes)
 Asthma 1.17 0.98 1.39 .0870 1.08 0.90 1.29 .4281
 Hypertension 1.46 1.34 1.61 <.0001 1.13 1.01 1.26 .0313
 Diabetes 1.09 0.97 1.23 .1486
 PTSD/anxiety 1.20 1.03 1.39 .0163 1.06 0.91 1.25 .4412
 Depression 1.20 1.03 1.39 .0175 1.07 0.91 1.26 .4179
Index year <.0001 <.0001
 2014 1.0  —  — 1.0  —  —
 2015 1.11 0.97 1.26 1.10 0.97 1.26
 2016 1.18 1.03 1.35 1.13 0.99 1.29
 2017 1.34 1.16 1.53 1.33 1.15 1.53
 2018 2.50 2.10 2.99 2.38 1.99 2.84
CCI score <.0001 .3097
 <4 1.0  —  — 1.0  —  —

≥4 1.42 1.28 1.57 0.92 0.79 1.08
1-year pre-index encounters <.0001 .8666
 <12 1.0  —  — 1.0  —  —

≥12 1.30 1.18 1.42 0.99 0.89 1.10

Abbreviation: CCI, Charlson Comorbidity Index.
aReference is NOT receiving an initial treatment for breast cancer in a clinically acceptable time course.
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than those diagnosed in 2014 to initiate treatment in a clin-
ically acceptable time course (RR: 2.38, 95% CI, 1.99-2.84, 
P < .0001).

DISCUSSION
This study evaluated the MHS database from 2014 to 2018 to 
investigate disparities in the initiation of breast cancer treat-
ment. Overall, we noted 94% of patients identified for our 
study underwent treatment initiation within a clinically appro-
priate time course and that there was a year-to-year decrease in 
time to treatment initiation from 2014 to 2018. These results 
demonstrate improvements in overall access to breast can-
cer treatment for patients within the MHS. However, of the 
6% of patients, who did not have treatment initiated within a 
clinically acceptable time course, we identified that patients 
had statistically significant differences receiving timely ini-
tial treatment by the geographic region, age, and rank of the 
military service member.

Socioeconomic status (SES) has frequently been impli-
cated as a leading cause of breast cancer disparity in both the 
United States and Europe, secondary to decreased access to 
care.13–15 Within the military rank structure, military ranks 
can be utilized as a surrogate for SES.16,17 In this regard, 
junior enlisted military personnel (defined as E1-E4 at the 
time of index diagnosis) represent the lowest ranks of mil-
itary service, have the lowest household incomes, and are 
less likely to have completed educational levels greater than 
high school. In theory, socioeconomic disparities should not 
be present within universal health care systems, such as the 
MHS. Nonetheless, we found a significantly prolonged time 
to initial treatment among junior enlisted military personnel, 
independent of age, as compared to senior officers, whereas 
junior officers and senior enlisted personnel did not. Simi-
lar findings have been discovered regarding colorectal cancer 
screening18 and screening mammography,19 and a higher mil-
itary rank of the patient and his/her dependents has been 
associated with improved health outcomes within the MHS.20 
However, to our knowledge, this is the first-time military 
rank has been associated with a disparity in breast cancer 
treatment. Taken together with previous studies, our data rep-
resents an area of further research into associated causes for 
delays in health care, the result of which could have signifi-
cant implications for the improvement of care delivery within 
the MHS.

We further identified a significant difference in the time to 
initial treatment in women aged 18-39 years old as compared 
to women 40-70 years old. Breast cancer in young patients 
is more often attributable to hereditary genetic abnormalities 
and warrants BRCA1 and BRCA2 testing, as recommended 
by the National Comprehensive Cancer Network.21 However, 
the BRCA testing was not uniformly recommended in patients 
less than 60 years old until 2011.22 Although a direct correla-
tion cannot be established within our data, delays resulting 
from more advanced workup and complex decision-making 

(to include fertility preservation) may offer some insight. 
However, a similar finding has also been noted regarding 
screening mammography19 and surveillance mammography 
within the MHS, where women 40-49 years old were less 
likely to adhere to surveillance mammography guidance than 
older women.23

Finally, we demonstrated that patients diagnosed in the 
Southwest, Southeast, Midwest, and Rocky Mountain regions 
at index were all more likely to receive timely initial treat-
ment for breast cancer compared to patients in the Pacific 
region. There also appeared to be a difference based on 
associated military branch, although this was only weakly 
significant. Interestingly, previous research has established 
a clear connection between the length of travel required to 
receive oncologic care to early diagnosis, appropriate treat-
ment, and outcomes.24 In this regard, a detailed investigation 
into the geospatial relationships of TRICARE beneficiaries 
within the Pacific Region and US Army and the distance trav-
eled for breast cancer screening and care may provide valuable 
insight into this delayed time to initial treatment. Furthermore, 
the patient population investigated within this study includes 
patients who received treatment as a result of either TRICARE 
direct care or purchased care. It has been well established 
that surgical treatment volume within MTFs has been steadily 
declining. A recent study evaluating surgical volume at MTFs 
from 2015 to 2019 demonstrated a 25.6% decrease in surgi-
cal volume during the study period,25 although it has been 
further demonstrated that the proportion of complex surgi-
cal procedures being completed for TRICARE beneficiaries 
more greatly reflected in the purchase care market.26 To our 
knowledge, it is currently unknown if similar associations 
are being seen for oncological care. Further studies are war-
ranted to investigate the roles of purchased care and direct care 
within the MHS in regard to increased access to the diagno-
sis and treatment of breast and other complex cancers among 
TRICARE beneficiaries.

LIMITATIONS
This is a retrospective review of the DoD MHS data reposi-
tory, where data are generated and obtained using ICD codes 
from insurance claims data processed through TRICARE. 
As a result, reporting errors secondary to inadequate med-
ical coding may exist within the MHS data repository and 
lead to inaccurate interpretation of the results. It is further 
important to recognize that MHS beneficiaries with addi-
tional health insurance may be missing health care claims in 
which a third-party insurer was utilized without TRICARE 
additionally covering a portion of that claim. Moreover, clin-
ical and pathological staging data cannot be extracted from 
the MHS data repository using coding data. Although linked 
data regarding clinical and pathological staging are available 
through the DoD Central Cancer Registry, this is only appli-
cable for patients who were diagnosed and treated within an 
MTF, whereas the dataset presented in this article represents 
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all patients who received care at civilian or military institu-
tions. These data do not account for multidisciplinary care 
discussions, individualized treatment approaches, individual 
patient preferences, or fertility preservation, all of which may 
have affected the time to treatment initiation. Finally, although 
previous studies of breast cancer disparities within the MHS 
have demonstrated significant implications of race on treat-
ment course27 using Central Cancer Registry data, we found 
that our data set was largely incomplete regarding race and 
therefore race was excluded from subsequent analyses.

CONCLUSION
Significant improvements in time to breast cancer treatment 
initiation occurred during the time period of 2014-2018, with 
only 6% of all breast cancer patients within the MHS ini-
tiating treatment in a clinically unacceptable time course. 
These patients varied by the geographic region, age, and 
military rank, which suggests that these are the areas of rem-
nant disparities within the MHS system. Our data provides 
insight into these disparities and demonstrate areas for further 
investigation to improve the delivery of care throughout this 
system.
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