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ABSTRACT

BACKGROUND: Psychotropic polypharmacy is not uncommon among cancer 
patients and may contribute to the increased direct health care cost burden 
in this population. 

OBJECTIVE: To estimate average direct health care costs in the year follow-
ing cancer diagnosis among cancer patients receiving psychotropic poly-
pharmacy compared with those without psychotropic polypharmacy, using 
a multivariable analysis framework. 

METHODS: A retrospective cross-sectional study was conducted among 
patients aged 18 years and older diagnosed with the most commonly 
occurring cancers (breast, prostate, lung, and colorectal) in the United 
States during 2011-2012 using the deidentified Optum Clinformatics Data 
Mart commercial claims database. Psychotropic polypharmacy was defined 
as concurrent use of 2 or more psychotropic medications for at least 90 
days. Direct health care costs in the year following cancer diagnosis were 
estimated as total medical payments made by the health plans and were 
derived from claims files. A generalized linear regression model with log-
link function and gamma distribution was used to model average direct 
health care costs, controlling for baseline patient demographic and clinical 
covariates. 

RESULTS: Average annual direct health care costs for cancer patients 
with psychotropic polypharmacy ($53,497; SD $72,590) were higher than 
those without psychotropic polypharmacy ($38,255; SD $59,844), with an 
unadjusted average cost difference of $15,242 (P < 0.0001). In the adjusted 
regression model, the average difference in costs shrunk to $5,888 but 
remained notable. When examined by type of cancer, average direct health 
care costs for all cancer patients with psychotropic polypharmacy were 
significantly higher than those for patients without psychotropic polyphar-
macy, except for colorectal cancer patients.

CONCLUSIONS: Overall health care costs were higher among cancer 
patients with psychotropic polypharmacy compared with those without 
psychotropic polypharmacy. Our findings support the need for future 
research to better understand the benefits and risks of psychotropic poly-
pharmacy, given its potential to cause adverse health outcomes and avoid-
able health care utilization and costs for this vulnerable patient population. 
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RESEARCH

Cancer is the second leading cause of death in the United 
States and the second most costly medical condition.1-3 
The annual direct costs of cancer care were estimated to 

increase from $104 billion in 2006 to $174 billion in 2020.4,5 
Because cancer and mental health are considered critical prior-
ity areas of health services research, comprehensive patient-
centered care in oncology has been emphasized in interna-
tional treatment guidelines and standards and recommenda-
tions.6-8 Improving quality of cancer care requires recognizing 
and addressing both physical and mental health of cancer 
patients during treatment and after care, to augment quality for 
life of adults with cancer.7,8

More than one third of newly diagnosed adults with 
cancer experience mental health and adjustment disor-
ders.9-11 Psychotropic medications are frequently prescribed 
by oncologists and psychiatrists to the adults with cancer.12-15 
Psychotropic medication use has been reported in 17% of the 
cancer survivors in the United States, with antidepressants and 
anxiolytics being prescribed to 13.7% and 5.9% of adults with 
cancer, respectively.16 Psychotropic medications are commonly 

•	Psychotropic medications are frequently prescribed to cancer 
patients leading to psychotropic polypharmacy, which is highly 
concerning owing to increased risk of drug-drug interactions.

•	No studies have evaluated the effect of psychotropic polyphar-
macy on annual direct health care costs among cancer patients 
using a large commercial claims database.

What is already known about this subject

•	A total of 7.4% of cancer patients received psychotropic polyphar-
macy in the year following cancer diagnosis.

•	Compared with cancer patients without psychotropic polyphar-
macy, those with psychotropic polypharmacy had notably higher 
direct health care costs ($5,888) and costs by types of specific 
health services in the year following their cancer diagnosis.

•	Total health care costs and costs by types of specific health 
services remained higher for patients with breast cancer, lung 
cancer, or prostate cancer who were prescribed psychotropic 
polypharmacy.

What this study adds
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geographically diverse regions across the country during 
2010-2013. Diagnoses information on the claims is recorded 
using International Classification of Disease, Ninth Revision, 
Clinical Modification (ICD-9-CM) codes. Health care proce-
dures are recorded using Current Procedural Terminology, 
4th Edition and the Healthcare Common Procedure Coding 
System. Pharmacy claims data include information on drug 
name, drug strength, dosage form, fill date, days of supply, 
American Hospital Formulary Service (AHFS) Pharmacologic 
Therapeutic Classification System codes, National Drug Code 
(NDC) numbers, and cost data. The enrollment files provide 
information on demographic and enrollment status. Since no 
directly identifiable protected health information was used in 
this study, it was considered exempt by the University of Rhode 
Island Institutional Review Board.

Study Cohort
The study cohort consisted of patients aged ≥ 18 years, who 
were diagnosed with cancer between January 1, 2011, and 
December 31, 2012. We limited this study to female breast, 
prostate, colorectal, and lung cancers, which are the most 
common cancers among U.S. adults.36 Adults with cancer were 
required to have complete medical coverage and pharmacy 
benefits, and continuous enrollment in a U.S. health plan for 
12 months before and at least 12 months following their cancer 
diagnosis with medical and prescription coverage. The service 
date of the first medical claim with a cancer diagnosis was 
considered as an index date. Adults with cancer were required 
to have a non-rule-out cancer diagnosis, defined as ≥ 2 separate 
medical claims with a cancer diagnosis, with service dates ≥ 30 
days apart. Cancer diagnosis codes could occur in a primary 
or secondary position on the claim and included ICD-9-CM 
codes of 174.xx, 175.xx, 233.0x for breast, 185.xx, 233.4x for 
prostate, 153.xx, 154.xx, 230.3x, 230.4x for colorectal, and 
162.xx, 231.2x for lung cancers.37 Adults with cancer were 
also required to have no medical claim for cancer during the 
year before diagnosis and no claim for cancer metastases (ICD-
9-CM codes 196.xx to 198.xx) during the year following the 
index date. Female patients with claims for prostate cancer and 
male patients with claims for breast cancer were also excluded.

Study Measures
Dependent Variable: Health Care Costs. Total all-cause 
health care costs in the year following the index date were 
defined and computed as the sum of reimbursed costs paid 
by the health plan for all the medical services and pharmacy 
services derived from the inpatient and outpatient medical 
services and outpatient pharmacy services claims files. Average 
health care costs for specific services (inpatient, outpatient, 
office visits, emergency department visits, prescription, and 
other medical services) were estimated and categorized by use 
of psychotropic polypharmacy during follow-up. 

used in adults with cancer for several nonpsychotropic condi-
tions as well, including fatigue, insomnia, and pain.17-21 

Since the use of psychotropic medications is frequently indi-
cated in adults with cancer, psychotropic polypharmacy, defined 
as concurrent use of 2 or more psychotropic medications,22,23 is 
frequently encountered in this vulnerable group. Psychotropic 
polypharmacy among adults with cancer is of concern due to 
additive effects and increased risk of drug-drug interactions not 
only between psychotropic medications but also between psy-
chotropic medications and anticancer medications.24,25 

Of the studies that have evaluated the use of psychotropic 
medications in adults with cancer,12-16,20,21,26-29 most are out-
dated20,21,26,27; some were conducted in the non-U.S. settings12-15; 
and others have focused mostly on the treatment of depres-
sion.30-34 One study by Vyas et al. (2018) evaluated psychotropic 
polypharmacy among adults with cancer and reported higher 
prevalence and rates of psychotropic polypharmacy that var-
ied by type of cancer.29 There is a dearth of studies examining 
how psychotropic medication use and, in particular, psycho-
tropic polypharmacy among adults with cancer affect direct 
health care costs, using large U.S.-based databases with wide 
geographic coverage. Given that health care costs associated 
with cancer care are substantially increasing and pose a greater 
economic burden to the United States,35 identifying the factors 
contributing to higher health care costs in this vulnerable popu-
lation is increasingly essential for health care policymakers, 
health care systems, physicians, and society as a whole. 

To the best of our knowledge, no study has analyzed direct 
health care costs by psychotropic polypharmacy in adults with 
cancer. Therefore, the primary objectives of this study were to 
estimate the average direct health care costs in the year fol-
lowing cancer diagnosis among adults with cancer with and 
without psychotropic polypharmacy and to estimate average 
costs by types of specific health care services, after adjust-
ing for patient baseline characteristics and clinical factors. 
Understanding if psychotropic polypharmacy signifies greater 
cost burden among adults with cancer may help in identifying 
the sources of higher costs and target opportunities to reduce 
adverse outcomes and address unnecessary use and costs of 
health care services. 

■■  Methods
Study Design and Data Source
This retrospective observational cross-sectional study was 
conducted to assess how psychotropic polypharmacy affects 
total direct health care costs during the first year follow-
ing cancer diagnosis among adults with cancer. This study 
used the Optum Clinformatics Data Mart administrative 
claims database. This database provides claims for medi-
cal services, prescription services, laboratory results, and 
hospital services for more than 23 million unique privately 
insured patients and Medicare Advantage enrollees from 
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Key Independent Variable: Psychotropic Polypharmacy. 
Psychotropic medication use was identified from the outpatient 
pharmacy claims files by using NDC numbers and dispense 
dates within 1 year following the index date. Psychotropic 
medications were grouped into major classes according to the 
AHFS Pharmacologic Therapeutic Classification System: anti-
depressants, antipsychotics, anticonvulsants, anxiolytics-sed-
atives-hypnotics (including barbiturates), and central nervous 
system (CNS) stimulants. Psychotropic polypharmacy was 
defined as concurrent use of 2 or more psychotropic medica-
tions from any of these classes for at least 90 days.22,23 

Other Independent Variables. Patient demographics com-
prised of age at cancer diagnosis (18-44 years, 45-54 years, 
55-64 years, 65 years and older); gender (male, female); type of 
health plan (point-of-service, exclusive provider organization, 
health maintenance organization, and others); and geographic 
census region in the United States (Northeast, South, Midwest, 
West). Clinical characteristics comprised baseline comorbid-
ity; mental health conditions; type of primary cancer diagnosis 
(breast, prostate, lung, colorectal); and use of chemotherapy 
and radiation therapy during the follow-up period. Charlson 
Comorbidity Index (CCI) was calculated for each patient 
based on the presence of diagnosis codes for medical claims 
during the baseline period.38 The calculation of CCI excluded 
the primary diagnosis of interest (i.e., cancer). Mental health 

conditions commonly captured in the baseline period were 
identified from the published literature and included presence 
of depression, anxiety, dysthymia, post-traumatic stress disor-
der, bipolar disorder, personality disorders, schizophrenia, and 
other psychotic disorders, obtained from the medical claims 
using ICD-9-CM codes for those conditions.39-41 Chemotherapy 
and radiation therapy were identified from the medical claims 
using ICD-9-CM codes V58.11 and V58.0, respectively.

Statistical Analyses
Descriptive statistics were used to describe the characteristics 
of the study cohort. Chi-square tests were used to describe the 
significant differences between those with and without psy-
chotropic polypharmacy. Average health care costs and costs 
for specific health care services were statistically compared 
using t-tests and ratio of means for those with and without 
psychotropic polypharmacy. A modified Park test was con-
ducted to determine the most appropriate regression model to 
fit the cost distribution.42 Per the findings from the Park test, 
generalized linear model regression with log-link function and 
gamma distribution was conducted to evaluate if psychotropic 
polypharmacy was associated with health care costs, after con-
trolling for baseline covariates. The regression estimates were 
exponentiated to yield average costs. Significant findings with 
P values less than or equal to 0.05 levels were discussed. All 

FIGURE 1 Flowchart for Study Cohort Selection

Adults with cancer claims for 1 type of cancer between January 2011 and December 2012
N = 26,064

Continuous enrollment for 1 year before and after cancer diagnosis 
n = 15,292

After excluding males with female cancers and females with male cancers 
n = 15,279

After excluding patients with metastatic cancer during follow-up 
n = 14,733

After excluding patients younger than age 18 years 
n = 14,176

Only adults with breast, prostate, lung, or colorectal cancers
N = 5,604
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statistical analyses were performed using statistical analysis 
systems software SAS version 9.4 (SAS Institute, Cary, NC).

■■  Results
Descriptive Characteristics
Of 5,604 patients included in the study cohort (Figure 1), 
52.6% had breast cancer, 30.6% had prostate cancer, 11.4% had 
colorectal cancer, and 5.4% had lung cancer (Table 1). A major-
ity of the study cohort was younger than age 65 years (84%), 
were females (61.0%), resided in the South region (40.4%), and 
had point-of-service health plans (74.6%). However, most of 
these adults with cancer did not have any coded diagnosis for a 
mental health condition (93.8%) or a comorbid physical condi-
tion (66.5%) in the year before their cancer diagnosis. 

A total of 7.4% of adults with cancer were prescribed 
psychotropic polypharmacy in the year following cancer  

diagnosis, while 92.6% had no psychotropic polypharmacy. 
The characteristics of adults with cancer were significantly dif-
ferent between those with and without psychotropic polyphar-
macy, except for their type of health insurance plan. Compared 
with males with cancer, females with cancer were more likely 
to be prescribed psychotropic polypharmacy (P < 0.0001). 
Adults with cancer in the age group 55-64 years were more 
likely to be prescribed psychotropic polypharmacy compared 
with those in other age groups (P = 0.0202). Also, those with 
breast or lung cancer were more likely to be prescribed psy-
chotropic polypharmacy, compared with those with prostate 
cancer (P < 0.0001). In addition, adults with cancer with 2 or 
more psychiatric conditions (P < 0.0001) and physical condi-
tions (P < 0.0001) were more likely to be prescribed psychotro-
pic polypharmacy compared with their respective counterparts 
without psychotropic polypharmacy.

Variables

Total Cohort Psychotropic Polypharmacy No Psychotropic Polypharmacy

P ValueN = 5,604 % n = 416 (7.42%) % n = 5,188 (92.58%) %

Age (years) 0.0202
18-44 408 7.3 26 6.4 382 93.6
45-54 1,505 26.9 109 7.2 1,396 92.8
55-64 2,822 50.3 235 8.3 2,587 91.7
65+ 869 15.5 46 5.3 823 94.7

Gender < 0.0001
Female 3,418 61.0 338 9.9 3,080 90.1
Male 2,186 39.0 78 3.6 2,108 96.4

Geographic region 0.0500
Midwest 1,582 28.2 116 7.3 1,466 92.7
Northeast 1,042 18.6 64 6.1 978 93.9
South 2,265 40.4 192 8.5 2,073 91.5
West 714 12.8 44 6.2 670 93.8

Type of insurance plan 0.0748
EPO 727 13.0 48 6.6 679 93.4
HMO 295 5.3 18 6.1 277 93.9
POS 4,181 74.6 308 7.4 3,873 92.6
Other 401 7.2 42 10.5 359 89.5

Type of cancer < 0.0001
Breast 2,946 52.6 271 9.2 2,675 90.8
Colorectal 636 11.4 51 8.0 585 92.0
Lung 306 5.4 44 14.4 262 85.6
Prostate 1,716 30.6 50 2.9 1,666 97.1

Number of mental conditions < 0.0001
0 5,256 93.8 289 5.5 4,967 94.5
1 288 5.1 99 34.4 189 65.6
2+ 60 1.1 28 46.7 32 53.3

Comorbidity score < 0.0001
0 3,729 66.5 216 5.8 3,513 94.2
1 1,252 22.4 123 9.8 1,129 90.2
2+ 623 11.1 77 12.4 546 87.6

EPO = exclusive provider organization; HMO = health maintenance organization; POS = point of service.

TABLE 1 Baseline Characteristics of Adults Diagnosed with Breast, Prostate, Lung, or Colorectal Cancer in 
the United States During 2011-2012
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Average Health Care Costs by Psychotropic Polypharmacy
The average health care costs for the overall study popula-
tion during the year following cancer diagnosis was $39,386 
(standard deviation [SD] $61,005; Table 2). Adults with cancer 
prescribed psychotropic polypharmacy had average health 
care costs of $53,497 (SD $72,590) compared with $38,255 
(SD $59,844) for those without psychotropic polypharmacy 
(P < 0.0001); an unadjusted average cost difference of $15,242 
(P < 0.0001). Average inpatient, outpatient, office visit, emer-
gency department visit, prescription, and average costs for 
other medical services were significantly higher for those with 
psychotropic polypharmacy compared with those without 
psychotropic polypharmacy ($12,601 vs. $9,452; $25,846 vs. 
$19,039; $8,499 vs. $6,530; $96 vs. $68; $4,114 vs. $2,035; 
$2,341 vs. $1,131, respectively), with ratio of mean costs of 
1.33 for inpatient services, 1.36 for outpatient services, and 
2.02 for prescription medications.

Average Health Care Costs by Type of Cancer
Figure 2 shows average health care costs and costs by types 
of specific services stratified by use of psychotropic polyphar-
macy for each cancer type. Average health care costs during the 
year following cancer diagnosis for all adults with cancer with 
psychotropic polypharmacy were significantly higher than 
those without psychotropic polypharmacy, except for colorec-
tal cancer patients ($60,182 vs. $74,150). When costs were 
examined by types of specific health care services, inpatient 
costs, and outpatient costs for patients with breast, prostate, 
and lung cancer with psychotropic polypharmacy were higher 
than for their counterparts without psychotropic polyphar-
macy. However, these costs were lower for colorectal cancer 
patients with psychotropic polypharmacy compared with 
those without psychotropic polypharmacy. Costs associated 
with office visits for patients with breast cancer or lung cancer 

with psychotropic polypharmacy were higher than for their 
counterparts without psychotropic polypharmacy, whereas 
these costs were lower for patients with prostate cancer or 
colorectal cancer with psychotropic polypharmacy compared 
with their counterparts without psychotropic polypharmacy. 
Costs for emergency services and prescription medications for 
adults with breast, prostate, and colorectal cancer with psycho-
tropic polypharmacy were higher than for their counterparts 
without psychotropic polypharmacy. On the other hand, these 
costs were lower for adults with lung cancer with psychotro-
pic polypharmacy compared with those without psychotropic 
polypharmacy.

Predictors of Health Care Costs by Presence of  
Psychotropic Polypharmacy
Compared with adults with cancer who had no psychotropic 
polypharmacy, average health care costs in the year following 
cancer diagnosis remained significantly higher for those with 
psychotropic polypharmacy by $5,888 (22.6%) in a multivari-
able gamma regression (Table 3). Adults with cancer in age 
groups 18-44 years, 45-54 years, and 55-64 years had overall 
adjusted average costs that were 75.0% (P < 0.0001), 27.9% 
(P < 0.0001), and 13.6% (P = 0.0107) higher, respectively, than 
those aged 65 years and older. Compared with females with can-
cer, males with cancer had significantly higher adjusted average 
costs in the year following cancer diagnosis (P = 0.015). Adults 
with cancer who resided in South or West regions of the country 
had overall adjusted costs that were higher by 17.0% and 38.8%, 
respectively, than those who resided in the Midwest. 

Adults with colorectal cancer or lung cancer had average 
health care costs that were 89.0% (P < 0.0001) and 61.5% 
(P < 0.0001) higher than those who had breast cancer. In addi-
tion, adults with cancer who had comorbidity score of at least 
1 had significantly higher average health care costs than those 
with no comorbid physical conditions (P < 0.0001). Compared 

Total Cohort 
(N = 5,575)

Psychotropic Polypharmacy  
(n = 415) 

No Psychotropic Polypharmacy 
(n = 5,160)

Ratio of Means
Average Costs  

$ SD
Average Costs  

$ SD
Average Costs  

$ SD

Totalb 39,386 61,005 53,497 72,590 38,255 59,844 1.40
Inpatientb 9,686 33,011 12,601 29,966 9,452 33,234 1.33
Outpatientb 19,544 36,187 25,846 45,889 19,039 35,250 1.36
Office visitsb 6,676 17,735 8,499 18,993 6,530 17,624 1.30
Emergency department visitsb 70 426 96 417 68 426 1.41
Prescriptionb 2,189 6,786 4,114 5,863 2,035 6,832 2.02
Otherb 1,221 4,318 2,341 11,033 1,131 3,209 2.07
aReported for those with non-zero total costs.
bSignificant differences in unadjusted costs between those with and without polypharmacy.
SD = standard deviation.

TABLE 2 Unadjusted Average Health Care Costs and Costs for Types of Specific Health Care Servicesa by 
Psychotropic Polypharmacy Among Adults Diagnosed with Common Cancer Types During 2011-2012
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polypharmacy. In the adjusted analyses, the presence of psy-
chotropic polypharmacy was significantly associated with 
higher direct health care costs in this population. Average 
health care costs by types of specific services also remained 
higher for those with psychotropic polypharmacy compared 
with those without psychotropic polypharmacy. As a readily 
available marker, the use of 2 or more psychotropic medica-
tions may identify a patient as more likely to utilize additional 
health care services, across both the mental health and oncol-
ogy realms, leading to increased health care costs. Our find-
ings indicate the importance of appropriate management of 
multiple psychotropic medication use in cancer patients and a 
close surveillance throughout their cancer care to identify and 

with the adults with cancer with zero comorbidity score, the 
overall adjusted costs were higher by 20.2% for those with 
comorbidity score of 1 and by 69.5% for those with comorbid-
ity score of at least 2.

■■  Discussion
This study is the first to use data from a large U.S. health 
care plan with a wide geographic coverage to examine aver-
age overall direct health care costs, according to service 
types among adults with cancer prescribed psychotropic 
polypharmacy. We found that average health care costs were 
significantly higher among adults with cancer with psychotro-
pic polypharmacy compared with those without psychotropic  

FIGURE 2 Unadjusted Average Health Care Costs by Type of Cancer Among Adults with and Without 
Psychotropic Polypharmacy
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A total of 7.4% of adults with cancer received psychotropic 
polypharmacy in the year following cancer diagnosis, and 
the rates were higher among adults with lung, colorectal and 
breast cancers compared with those with prostate cancer. Our 
findings on psychotropic medication use are consistent with 
previous published studies. A study that used national survey 
data reported higher use of psychotropic medications in breast, 

address clinical events and potential causes that may lead to 
increased health care costs. This study underscores the need 
for future research to better understand the benefits and risks 
of psychotropic polypharmacy, given the potential for psycho-
tropic polypharmacy to cause adverse health outcomes and 
avoidable health care resource utilization for this vulnerable 
patient population. 

TABLE 3 Factors Associated with Average Direct Health Care Costs Using Generalized Linear Regression

Variables Beta SE P Value
Average Adjusted Costs 

$
Higher/Lower Costs 

%

Intercept 10.1698 0.1143 < 0.0001 26,103
Psychotropic polypharmacy

Yes 0.2034 0.0667 0.0023 31,991 22.6
No (ref)

Age (years)
18-44 0.5596 0.0795 < 0.0001 45,679 75.0
45-54 0.2463 0.0575 < 0.0001 33,393 27.9
55-64 0.1272 0.0498 0.0107 29,644 13.6
65+ (ref)

Gender
Female (ref)
Male 0.1978 0.0818 0.015 31,812 21.9

Geographic region
Midwest (ref)
Northeast 0.0848 0.0505 0.0933 28,413 8.8
South 0.1588 0.0417 0.0001 30,595 17.2
West 0.3277 0.0563 < 0.0001 36,225 38.8

Type of insurance plan
EPO 0.1555 0.0864 0.0719 30,494 16.8
HMO (ref)
POS 0.1247 0.0752 0.0973 29,570 13.3
Other 0.2124 0.0963 0.0274 32,280 23.7

Type of cancer
Breast (ref)
Colorectal 0.6368 0.069 < 0.0001 49,345 89.0
Lung 0.4794 0.086 < 0.0001 42,159 61.5
Prostate -0.0894 0.091 0.3257 23,871 -8.6

Chemotherapy
Yes 1.3086 0.0596 < 0.0001 96,606 270.1
No (ref)

Radiation therapy
Yes 0.8516 0.0657 < 0.0001 61,169 134.3
No (ref)

Number of mental conditions
0 (ref)
1 0.1467 0.0778 0.0595 30,227 15.8
2+ 0.1954 0.1654 0.2375 31,736 21.6

Comorbidity score
0 (ref)
1 0.1838 0.0413 < 0.0001 31,370 20.2
2+ 0.5278 0.0568 < 0.0001 44,250 69.5

Note: Negative percentage values indicate lower costs.
EPO = exclusive provider organization; HMO = health maintenance organization; POS = point of service; ref = reference group; SE = standard error. 
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colorectal, and lung cancer survivors16; a study conducted 
using data of hospitalized cancer patients from a single cancer 
center reported that 23% of these patients received 2 psycho-
tropic medications, while 36% received 3 or more psychotropic 
medications.20 Another study reported higher use of antide-
pressants, sedatives, and hypnotics in elderly cancer patients 
compared with their noncancer counterparts; however, this 
study did not evaluate psychotropic polypharmacy in these 
patients.43 The findings from our study underscore the need for 
close monitoring of adverse drug-drug interactions in adults 
with breast, colorectal, and lung cancer.

A striking result of our study was the fact that the annual 
adjusted average direct health care costs for adults with cancer 
with psychotropic polypharmacy were significantly higher 
than those without psychotropic polypharmacy by an amount 
of $5,888. In addition, the average inpatient, outpatient, office 
visit, emergency department visit, and prescription costs 
were also significantly higher among adults with cancer with 
psychotropic polypharmacy than those without psychotropic 
polypharmacy. These patients received multiple and concur-
rent psychotropic medications in addition to their routine anti-
cancer drugs, which ultimately increases their risk of moderate 
to severe drug-drug interactions, not only between psychotro-
pic medications but also between psychotropic medications 
and anticancer drugs.24,25,44,45 In fact, 1 study identified at least 
1 potential drug interaction in 27% of cancer patients, of which 
86% were of moderate to major severity.46 Hence, psychotropic 
polypharmacy among adults with cancer may cause clinically 
meaningful drug-drug interactions that result in high risk for 
adverse events and their management, potentially contributing 
to higher health care costs in this group. Several published 
studies and reports have identified that drug-drug interac-
tions with psychotropic medications in the general population 
or populations with certain other medical conditions (e.g., 
dementia and schizophrenia) result in increased health care 
utilization and, hence, costs.47-50 The findings from our study 
emphasize the importance of comprehensive patient-centered 
care potentially including the use of psychosocial interven-
tions, mindfulness-based cognitive therapies and social sup-
port interventions in adults with cancer, and a closer collabo-
ration between oncology and psychiatry services, in order to 
manage psychotropic polypharmacy and reduce associated 
health care costs.

When average health care costs in the year following cancer 
diagnosis were examined by psychotropic polypharmacy for 
each cancer type, adults with breast cancer, lung cancer, or 
prostate cancer with psychotropic polypharmacy had higher 
average health care costs compared with their respective coun-
terparts without psychotropic polypharmacy; the difference 
was significant for breast cancer or lung cancer cases. Because 

there are no published studies that report average health care 
costs by psychotropic polypharmacy for adults with cancer, 
our study findings could not be compared with those found 
in the literature. A study by Zuckerman et al. (2014) evaluated 
use and spending of antidepressants, sedatives, and hypnot-
ics in elderly cancer patients enrolled in Medicare and found 
that cancer type was not associated with spending on these 
medications.43 However, this study did not specifically evaluate 
concurrent use of antidepressants, sedatives and hypnotics, 
and, hence, psychotropic polypharmacy and overall health care 
costs in cancer patients. 

The difference in average health care costs due to psychotro-
pic polypharmacy in adults with breast cancer or lung cancer 
may be partly explained by the findings reported by Yap et al 
(2010).51 In that study, the authors specifically described the 
number of interactions between anticancer drugs and antide-
pressants for several types of cancers, reporting a very high 
number of interactions for breast cancer, followed by lung can-
cer. Thus, adults with breast cancer or lung cancer prescribed 
concurrent or multiple antidepressants and other psychotropic 
medications may be at higher risk of experiencing increased 
number of drug-drug interactions, which may be one of the 
causes of higher health care costs. 

Another study examined drug-drug interactions in adults 
with cancer prescribed oral anticancer drugs and reported high 
prevalence of CNS-related interactions resulting from increased 
use of CNS depressant medications (e.g., antidepressants and 
benzodiazepines).52 Therefore, adults with cancer prescribed 
concurrent CNS-depressant medications may be at higher risk 
of experiencing CNS-related interactions, potentially causing 
increased health care costs. 

Another striking finding of our study was that adults with 
colorectal cancer with psychotropic polypharmacy had lower 
average health care costs compared with those without psycho-
tropic polypharmacy. To understand this inconsistent finding, 
we evaluated costs by gender and by presence of psychotropic 
polypharmacy and found that females with colorectal cancer 
with psychotropic polypharmacy had significantly lower aver-
age health care costs than those without psychotropic poly-
pharmacy ($49,620 vs. $67,676; P < 0.05). However, in males 
with colorectal cancer, there was a minimal difference in aver-
age health care costs by presence and absence of psychotropic 
polypharmacy ($83,287 vs. $79,511). Therefore, females with 
colorectal cancer without psychotropic polypharmacy could 
be driving overall higher costs in the colorectal cancer popula-
tion without psychotropic polypharmacy (data not shown in 
tabular form). Future studies are needed to explore additional 
reasons for lower health care costs in adults with colorectal 
cancer on multiple psychotropic medications.
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Limitations
The following limitations should be considered when inter-
preting the study findings. Measuring clinical outcomes and 
adverse events caused by psychotropic polypharmacy were 
beyond the scope of this study; therefore, the findings should 
be interpreted with caution. Health care services obtained out-
side of the health care plan may not be captured, thereby caus-
ing underestimation of overall health care costs. Nonmedical 
care and indirect costs such as costs paid to caregiver, out-of-
pocket costs, and productivity losses that were not captured 
and included in the analyses may also underestimate the true 
health care costs. Additionally, evaluating cancer-related costs 
was beyond the scope of this study. 

Because data from a narrow time frame were used, costs 
were not adjusted for medical inflation. Data describing certain 
characteristics such as race/ethnicity; socioeconomic status; 
severity of comorbidities; clinical information on cancer (e.g., 
tumor size, tumor stage, and tumor grade); health status; and 
patient preferences, which could affect selection of psycho-
tropic medication use and hence health care costs, were not 
captured and adjusted for in our analysis. Since the data for 
only 4 years were available for our study, a relatively shorter 
baseline period to capture mental health comorbidities (i.e.,  
12 months before cancer diagnosis) were used. Finally, because 
this study was conducted in a U.S. managed care population 
using data for adults with cancer diagnosed during 2011-2012, 
the findings may not be generalizable to other populations. 

■■  Conclusions
In the year following cancer diagnosis, overall annual average 
health care costs and costs by types of specific services were 
significantly higher among adults with breast, prostate, or lung 
cancer with psychotropic polypharmacy compared with those 
without psychotropic polypharmacy. Our findings support 
the need to better understand the benefits and risks of psy-
chotropic polypharmacy, given the potential for psychotropic 
polypharmacy to cause adverse outcomes and avoidable health 
care utilization for this vulnerable patient population. Future 
studies aimed at identifying the potential causes of higher costs 
in cancer patients with psychotropic polypharmacy and also 
expensive drug-drug interactions involving psychotropic medi-
cations and anticancer medications that may lead to adverse 
clinical outcomes and higher costs in this patient population, 
are warranted.
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