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I'he impact of depression as a cancer
comorbidity: rates, health care utilization,
and associated costs
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Background: The prevalence of concomitant depression among cancer survivors is not well established, although half of those
diagnosed with cancer are reported to experience depression at some stage during the cancer experience.

Obijectives: To establish rates of diagnosed depression in a cohort of nonelderly adult cancer survivors by cancer site, to
characterize those with diagnosed depression, and to assess the impact of diagnosed depression on patterns of health care
utilization and costs.

Methods: Medical and pharmacy claims data on military health care beneficiaries were used to develop a cohort of survivors
across all cancer sites. Selected cases were diagnosed with and treated for cancer in fiscal years 2006-2007, and had at least
1 health care claim each subsequent year through fiscal year 2010 to ensure survival of at least 2 years. All cancer sites were
included except those for nonmelanoma skin cancer. Fiscal year 2009 was used as the index year for determining annual health
care utilization and costs. Bivariate and regression analyses were used.

Results: Across the cohort of 11,014 cancer survivors, 12.6% had a comorbid diagnosis of depression at the time of or after a
cancer diagnosis. The highest rates of diagnosed depression occurred in those with cancers of the esophagus, pancreas, ovary,
or bronchus, lung, or other respiratory organ; and were associated with female sex, single marital status, and enlisted sponsor
rank. Survivors who were diagnosed with depression had significantly higher health care utilization for inpatient and outpatient
services, more medication prescriptions, and higher annual costs.

Limitations: Due fo the nature of claims data, we were unable to ascertain cancer stage or phase of illness. In this analysis, we
did not include the presence of comorbidities, history of preexisting depression, or health system factors, all of which may impact
the rate of depression among cancer survivors.

Conclusions: The findings suggest the importance for the Military Health System, as well as other health care systems, to
address the mental health needs of cancer survivors and the fiscal efficiencies of cancer care.

Distress should be recognized, monitored, docu-
mented, and treated promptly at all stages of disease
and in all settings.

— National Comprehensive Cancer Network

epression has long been recognized as a
common comorbid condition among in-
dividuals who have been newly diag-
nosed with and treated for cancer. The prevalence
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of concomitant depression among cancer survivors
is not well established, although half of those
diagnosed with cancer are reported to experience
depression at some stage in the cancer experience.'
In the general population, which includes individ-
uals diagnosed with cancer, the prevalence of de-
pression in 2006 was estimated to be 8.7%, with
higher rates observed in southern states.” Hence,
we would expect rates among cancer patients to be
at least that percentage, although our literature
review finds that rates of cancer-related depression
are chiefly a function of data sources (eg, self-reports,
medical record abstraction, claims data, interviews,
and standardized measures), sampling methods
(randomized controlled vs convenience sampling),
criteria for subject inclusion (eg, exclusion of indi-
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viduals with a history of mental illness), and medical or
sociodemographic characteristics of study participants.

Among studies that have used psychiatric interviews to
establish rates of mood disorders in palliative care set-
tings, the average rate of all types of depression is 24.5%
across all cancer sites.” The rates of clinical depression
reported in studies that used standardized measures of
psychological distress are highly variable. A recent study
using an oncology-specific screening measure found rates
of clinical depression ranging from 5.5% (in men with
prostate cancer) to 27.9% (in women with lung cancer).*
Rates of depressive symptoms may be even higher among
women undergoing initial treatment for breast cancer;
more than 32% of a large cohort of breast cancer patients
displayed depressive symptoms, as measured by a stan-
dardized depression scale.” Culture and the selected as-
sessment tool may also influence rates of depression.6
Nearly 40% of adult cancer patients in Italy were identified
as depressed via the Hamilton Rating Scale—Depression.7 By
comparison, 66% of adult oncology outpatients in Paki-
stan were found to have depression, as assessed by the Aga
Khan University Anxiety and Depression Scale,® and 28%
of patients in Nepal with nonadvanced cancer were found
to be depressed via the General Health Questionnaire.” In
the United States, linked data from the Medical Expen-
diture Panel Survey and the National Health Interview
Survey found a 10% rate of depression rate among cancer
survivors aged from 25 to 64 years, twice the rate of those
without a cancer history.10

There is no agreement among investigators as to which
sociodemographic and health-related factors are associated
with depression among cancer survivors. Nevertheless,
higher levels of depression seem to be more common among
inpatients; younger survivors;”®'" women;'? those with
lower socioeconomic status,” higher symptom burden,'*
presence of posttraumatic stress disorder;" stage of dis-
ease;'® and phase of treatment or illness experience.17 For
lung cancer patients, the extent of depression is also related
to perceived stigmal18 and poor quality of life.”

Depression as a comorbidity among individuals with a
history of cancer is of particular interest to health care
insurers or programs that administer health care, includ-
ing the Military Health Service. As with other chronic
illnesses,?® mental health comorbidity may increase health
care expenditures in all phases of cancer care. The extra
financial burden of comorbid depression in an oncology
population, however, is unknown. Here, we examine the
rates of diagnosed depression among nonelderly adult
cancer survivors in a population of military beneficiaries,
then characterize those most likely to have this comor-
bidity, and assess the impact of this comorbidity with
respect to patterns of health care utilization and costs.
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Methods
Data source

Since 1999, data on military health care beneficiaries have
been stored in the Military Data Repository (MDR), the
nation’s largest and most complete repository of military
health care utilization. Included in these data are benefi-
ciary claims for health care encounters, and pharmacy,
laboratory, radiology, and dental services. The MDR con-
tains data associated with care provided in military and
civilian facilities, inpatient and outpatient settings, and
emergency departments. In short, the MDR captures
health care utilization across the entire system, which
allowed us to identify individuals who had been diagnosed
with and treated for cancer. We linked these data with
other military databases to obtain demographic data using
personal identifiers in accordance with Health Insurance
Portability and Accountability Act regulations.

Sample

The beneficiaries were eligible for study inclusion if they
had at least 1 health care service record in fiscal years (FY)
2006 through 2007 (ie, between October 1, 2005, and
September 30, 2007) that had been indicative of a newly
diagnosed cancer, and also had at least 1 health care
service record in each fiscal year through FY 2010 (Sep-
tember 30, 2010). Beneficiaries who had no health care
claims in FY 2010 were assumed to have died and were
excluded from this cancer cohort. Thus, all beneficiaries
included in the cohort survived at least 2 years after the
conclusion of their initial cancer treatment. All of the
selected beneficiaries were at least 18 years of age at
the beginning of FY 2006 and, to avoid loss of claims data
to Medicare, 64 years or younger as of the beginning of
FY 2010. We used the Agency for Healthcare Research
and Quality clinical classification schema to identify can-
cer sites, excluding nonmelanoma skin cancer. If there
was more than 1 cancer diagnosis, then the beneficiary
was categorized based on the first cancer diagnosis. We
used FY 2006 and FY 2007 data as the baseline period to
identify individuals who received initial cancer treatment
based on International Classification of Diseases, 9th re-
vision (ICD-9) treatment and CPT (Current Procedural
Terminology) codes. Beneficiaries were excluded if there
was no claim for cancer treatment in FY 2006 or FY
2007, or whose initial cancer treatment extended into FY
2008. Bone marrow transplant was considered initial can-
cer treatment for acute myeloid leukemia, acute lymphoid
leukemia, and chronic myeloid leukemia, but not for
chronic lymphoid leukemia or any other cancers. Chemo-
therapy administered within 6 months of the cancer di-
agnosis was considered initial chemotherapy treatment.
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FY 2009 was used as the index year to assess annual costs
and health care utilization.

Statistical analysis

We used descriptive statistics to characterize the cancer
cohort, and logistic regression analysis to identify sociode-
mographic predictors (age group, sex, marital status, ben-
eficiary category, and rank of military sponsor) that were
associated with the odds of having a diagnosis of depres-
sion in FY 2009. We used t-tests to compare health care
utilization of beneficiaries with and those without a co-
morbid depression. Economic analysis was done by sum-
ming all inpatient, outpatient, laboratory, radiology, and
pharmacy claims in FY 2009.

Definitions

Depression was defined as 1 or more inpatient stay or
outpatient encounter with a diagnosis of depression, in
any position, during the observation year (FY 2009). The
following ICD-9 codes were used to identify depression:
296.2, major depressive disorder, single episode; 296.3,
major depressive disorder, recurrent episode; 298.0 de-
pressive type psychosis; 300.4, neurotic depression; 309.1,
prolonged depressive reaction; and 311, depressive order,
NOS (not otherwise specified).

Health care utilization was defined as number of in-
patient stays, length of inpatient stays, number of outpa-
tient visits, and total number of unique medication
prescription-dispensing events independent of medica-
tion quantity or dosage. Health care cost was defined as
the total cost to the Department of Defense (DoD), that
is, the amount reimbursed or paid to the provider. Costs
incurred by the patient or covered by other health insur-
ance were not included.

This study was approved by the TRICARE Manage-
ment Activity Institutional Review Board Waiver Au-
thority, and the TRICARE Management Activity Pri-
vacy and Civil Liberties Office.

Results

Of the total 11,014 beneficiaries included in the FY 2006-
2007 cohort, 46.2% were aged from 55 to 64 years, 56.0%
were women, 82.2% were military retirees or family mem-
bers of military retirees, and 29.1% were current or former
officers or families members of an officer (Table 1). The
number and corresponding percentages of patients with de-
pression for each cancer type is shown in Table 2. For all
cancer sites, the overall rate of comorbid depression was
12.6%. From highest to lowest, highest rates of depression
were found among beneficiaries with cancers of the esoph-
agus, pancreas, ovary, or bronchus, lung or other respiratory
organ; the lowest rates were found for cancers of the brain
and nervous system, prostate, bladder, and testis.
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1ABLE 1 Number and percentage of cancer
survivors, by demographic characteristics as of
October 1, 2008

No. of
Sample characteristics survivors %
Total 11,014 100.0
Sex
Male 4,849 44.0
Female 6,165 56.0
Age group, y
18-24 70 0.6
25-34 577 5.2
35-44 1,551 14.1
45-54 3,723 33.8
55-64 5,093 46.2
Marital status
Single 858 7.8
Married 5,148 46.7
Unknown 5,008 45.5

Beneficiary category

Active duty/guard/reserve
member 878 8.0

Active duty/guard/reserve

member dependant 1,078 9.8
Retirees and refiree dependants 9,058 82.2
Sponsor rank®
Enlisted 7,802 70.8
Officer 3,210 29.1

Abbreviations: no., number; y, years.
?Two missing values for the military rank of the military sponsor.

In all, 3 sociodemographic factors—being a woman
(adjusted odds ratio [AOR; men], 2.079; 95% confidence
interval [CI], 1.731-2.496), being unmarried (AOR
[married], 0.775; 95% CI, 0.617-0.973), and having an
enlisted sponsor rank (AOR [officer], 0.836; 95% CI,
0.735-0.952)—increased the odds of having been diag-
nosed for depression since the cancer diagnosis. Age
group and beneficiary category were nonsignificant in the
logistic regression analysis (Table 3).

For all cancer sites, all indices of health care utilization
and FY 2009 cost were significantly different between
beneficiaries with and without comorbid depression (Table
4). On average, the addition of depression as a comorbid
condition cost $8,400 more annually than the costs for in-
dividuals without a comorbid depression. Separate analyses
by cancer site for beneficiaries found the same pattern, with
higher costs incurred by those with comorbid depression.
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Discussion

Our study appears to be the first to
use claims data to document the
extent and impact of comorbid de-
pression among nonelderly adults
within 3 years of completing ini-
tial cancer treatment. Not unex-
pectedly, cancer sites with high
mortality rates were associated
with higher rates of diagnosed de-
pression. This finding is well sup-
ported by previous research, which
documents higher rates of depres-
sion among those with advanced,
terminal  conditions.>*"**  Al-
though sociodemographic factors
have not consistently correlated
with depression among cancer sur-
vivors,” our findings indicate a
modest protective effect for men,
those who are married, and those
with officer rank of the sponsor, the
latter variable serving as a proxy for
income and educational level. Else-
where, unmarried status®®> and
lower income and less education
have been related to more depressed
mood in populations of cancer
survivors.'>**

Opverall, our total rate of de-
pression is slightly higher than re-
sults based on national surveys
(12.6% and 10%, respectively).'”
In comparing our findings by can-
cer site, our rates of diagnosed de-
pression are lower than those re-
ported elsewhere for some sites.
For example, the rates of depres-
sion among patients with head
and neck cancer have been re-
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1ABLE 2 Number and percentage of cancer survivors, total and with a diagnosis

of depression in FY 2009, by cancer site

Cancer survivors

Diagnosed with
depression®

Cancer site No. of survivors % No. %

Total for all cancer sites 11,014 100.0 1,389 12.6
Esophagus 20 0.2 5 250
Pancreas 39 0.4 8 205
Ovary 168 1.5 29 173
Bronchus, lung, and other respiratory organs 234 2.1 40 171
Malignant neoplasm without site specification 53 0.5 9 170
Breast 2,851 25.9 453 159
Secondary malignancy of lymph nodes 95 0.9 15 15.8
Cancer; other and unspecified primary 97 0.9 15 155
Uterus 267 2.4 41 15.4
Head and neck 380 3.5 55 145
Leukemias 118 1.1 17 144
Non-Hodgkin lymphoma 418 3.8 59 141
Thyroid 801 7.3 112 14.0
Liver and intrahepatic duct 22 0.2 3 1346
Kidney, renal pelvis, and other urinary organs 345 3.1 46 133
Rectum and anus 243 2.2 32 132
Colon 468 4.2 61 13.0
Multiple myelomas 56 0.5 7 125
Hodgkin disease 115 1.0 14 122
Melanomas of skin 1177 10.7 135 115
Cervix 201 1.8 23 114
Stomach 35 0.3 4 114
Bone and connective tissue 144 1.3 16 11.1
Other Gl organs, peritoneum 55 0.5 6 109
Other female genital organs 101 0.9 11 109
Brain and nervous system 160 1.5 15 9.4
Prostate 1,967 17.9 135 6.9
Bladder 191 1.7 12 6.3
Testis 190 1.7 11 5.8
Other male genital organs 3 0.0 0 0.0

ported elsewhere as 19% after di-
agnosis> and 31% after treat-
ment;'” our rate is 14.5%. A
review of studies that examined
the rates of depression among adults with cerebral glioma
tound a median frequency of 15% based on clinical inter-
views; our rate for beneficiaries with brain or nervous
systems cancer was 7.5%. These differential rates are
likely due to the use of systematic mood assessments in
these comparative studies, as well as the timing of assess-
ments. Among our cohort cases with breast cancer, how-
ever, the rate of 15.9% for diagnosed depression is nearly

300.4, 309.1, or 311.

Volume 9/Number 7

Abbreviations: FY, fiscal year; Gl, gastrointestinal; no., number.
“One or more coded diagnosis of depression during FY 2009 based on ICD-9 diagnosis code of 196.2, 296.3, 298.0,

identical to the rate of 16% found among breast cancer
survivors treated at a large cancer center.”

Claims data have significant limitations in the study of
comorbid conditions among cancer survivors, the most im-
portant being the lack of cancer stage. Although similar
studies in elderly patients commonly link Medicare and the
National Cancer Institute Surveillance Epidemiology and

End Results (SEER) data to obtain cancer stage, at least
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1ABLE 3 Adjusted odds ratios and 95% confidence intervals for the likelihood of
a diagnosis for depression in FY 2009

Likelihood of diagnosis
for depression

Sample characteristics No. of survivors AOR 95% CI
Sex

Male 4,849 a a

Female 6,165 2.079  (1.731-2.49¢6)
Age 11,014 0.997  (0.991-1.003)
Marital status

Single 858 a a

Married 5,148 0.775 (0.617-0.973)

Unknown 5,008 0.901  (0.717-1.132)
Beneficiary category

Active duty/guard/reserve member 878 a a

Active duty/guard/reserve member dependant 1,078 1.138 (0.850-1.524)

Retirees and retiree dependants 9,058 0.973 (0.763-1.242)
Sponsor rank®

Enlisted 7,802 a a

Officer 3,210 0.836 (0.735:0.952)

Abbreviations: AOR, adjusted odds ratio; FY, fiscal year.
“Two missing values for the military rank of the military sponsor.

1ABLE 4 Annual FY 2009 health care utilization and cost for all cancer survivors,
with and without a diagnosis of depression in FY 2009

FY 2009 health care utilization Not diagnosed Diagnosed with

and cost with depression depression P value
Total number of survivors 9,625 1,389 -
Inpatient Services

Mean number of stays (SD) 0.12(0.44) 0.41 (0.95) <.05

Mean number of bed days (SD) 0.64 (4.30) 3.15(14.39) <.05
Outpatient services

Mean number of visits (SD) 18.69 (18.29) 33.66 (26.84) <.05
Outpatient pharmacy

Mean number of prescriptions® (SD) 24.46 (23.51) 45.28 (33.73) <.05
Cost to the DoD, US dollars®

Total cost 74,381,036 22,518,741

Mean cost per survivor (SD) 7,728 (13,104) 16,212 (30,874) <.05

Abbreviations: DoD, Department of Defense; FY, fiscal year; SD, standard deviation.
9 Total number of unique dispensing events independent of medication quantity or dosage. ® Does not include costs incurred
by the patient or covered by other health insurance.

70% of our retired military population live in states without
SEER registries. The DoD maintains a cancer registry for
individuals who have been diagnosed and treated at military
treatment facilities, a population that represents about 15%-
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20% of DoD beneficiaries with can-
cer. Thus, short of chart audits or
personal interviews, we were not
able to determine what percentage
of our cohort was in the terminal
phase of illness. Previous research
has shown that comorbidities are
associated with higher health care
utilization and higher costs among
elderly cancer survivors who receive
end-of-life care.”” Similarly, those
with metastatic disease are likely to
incur higher costs than are those
with early-stage disease.”® In the
present analysis, we also did not in-
clude other comorbid medical con-
ditions or metastatic status, both of
which may contribute to psycholog-
ical distress and higher health care
utilization and costs. Furthermore,
no data in this analysis were col-
lected on preexisting mental health
conditions, on who diagnosed de-
pression (oncologist, primary-care
physician, or mental-health profes-
sional), on the type of health care
system where patients were
treated (community hospital, can-
cer center, or military treatment
facility), or on geographic location
(state or region). These variables
are being examined in subsequent
analyses.

Despite its limitations, our study
documents the costs borne by the
Military Health System when de-
pression is and is not a comorbidity
among cancer survivors. The signif-
icantly higher health care utilization
observed across and within cancer
sites when depression is present
suggests that psychological distress
is an important contributor to the
nearly $125 billion spent on cancer
care in the United States.”” Al-
though this hypothesis is untested,
cost savings to health care systems

might be realized if symptoms of

depression are detected and treated before symptoms prog-
ress to major or prolonged depression. Our findings suggest
that DoD survivors who might benefit most from psycho-
logical screening and intervention are women, are unmar-
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ried, or are diagnosed with cancers of the esophagus; pan-
creas; ovary; bronchus, lung, or other respiratory organ;
breast; or uterus.

Caution is needed in generalizing our results to the US
population. The health status of military family members
closely resembles that of the US nonmilitary populations
with health insurance; however, active duty personnel and
military retirees may not be representative of the US
population. Active duty and military retired beneficiaries
were in excellent health before they joined military ser-
vice, they maintained higher levels of fitness compared
with the nonmilitary population during service, and they
accessed preventive medical services at least annually to
maintain military readiness. Active duty personnel and
military retirees also have higher rates of tobacco use
compared with the US nonmilitary populations.*

In conclusion, our study documents considerable het-
erogeneity in rates of diagnosed depression by cancer site,
and provides information regarding select characteristics
of individuals at higher risk for this comorbidity. Cancer
survivors who are diagnosed with depression use more
than twice the amount of health care and cost nearly twice
as much as do those survivors without the diagnosis of
depression. The Military Health System, as well as other
health care systems, might review the process by which
individuals who are diagnosed with cancer are evaluated
and treated for comorbid depression, both to improve
quality care outcomes and possibly to realize cost savings.
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