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Abstract

Introduction: This systematic review examines healthcare costs associated with mental health
conditions among cancer survivors in the United States.

Areas covered: Ten published studies were identified. Studies varied substantially in terms of
population, mental health conditions examined, data collection methods, and type of cost reported.
Cancer survivors with mental health conditions incurred significantly higher total medical costs
and costs of most service types compared to cancer survivors without a mental health condition.
Additionally, the total healthcare expenditure related to mental health was higher among cancer
survivors compared with people without history of cancer.

Expert commentary: Mental health conditions are associated with increased healthcare costs
among cancer survivors. Future examination of other components of economic burden, including
patient out-of-pocket costs, nonmedical costs, such as transportation, childcare, and productivity
losses for patients and their caregivers, will be important. Additionally, evaluation of economic
burden by cancer site, stage at diagnosis, duration of survivorship, and treatment(s) will increase
understanding of the overall impact of mental health conditions on cancer survivors and on the
healthcare system.
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1. Introduction

Nearly one-third of cancer survivors, estimated at 15.5 million in the United States [1], are
diagnosed with mental health conditions [2,3]. The most commonly occurring mental health
disorders among cancer survivors, including those in active treatment and long-term
survivors, are major depression, generalized anxiety disorder, adjustment disorder, panic
disorder, or post-traumatic stress disorder [4]. Mental health conditions can worsen the
health burden faced by cancer survivors. For example, studies have shown that mental health
conditions are associated with decreased immune function among cancer survivors, resulting
in more frequent infections [5-7] and in some cases, lower adherence to cancer treatments
[8,9] which may increase their subsequent healthcare costs. The coexistence of cancer and
mental health conditions could lead to higher likelihood of having other comorbidities such
as diabetes, cardiovascular disease, and musculoskeletal conditions via multiple biochemical
pathways [10,11].

Addressing mental health needs of the growing population of cancer survivors can lead to
improved quality of life, mental and physical health outcomes, and may decrease economic
burden on the healthcare system [12]. The National Academies of Sciences, Engineering,
and Medicine (NASEM) (formerly Institute of Medicine) and other important oncology
stakeholders such as the National Comprehensive Cancer Network (NCCN) and American
College of Surgeons Commission on Cancer (ACoS) COC recommend distress
management, including screening of patient’s psychosocial health, be routinely incorporated
into oncology care in order to provide effective clinical surveillance and management of
mental health concerns [13,14]. The 2008 Institute of Medicine report, ‘Cancer care for the
whole patient: Meeting psychosocial health needs’ states that full understanding of an
individual’s psychosocial problems is an essential precursor to ensuring the receipt of
necessary psychosocial health services, the provision of good-quality healthcare, and
improved health-related quality of life [13,15,16]. Routine screening for mental health
conditions among cancer survivors and early treatment can reduce health service utilization
[17].

In the general population, mental health conditions are associated with substantial economic
burden to the health system as well as to individuals and their families. Studies have reported
that in the United States, mental health disorders were associated with nearly $193 billion in
lost earnings each year [18] and the annual health spending on management of mental illness
in the United States has been estimated to be $201 billion [19]. Mental health conditions are
responsible for the highest hospital, long-term care and ambulatory care costs compared to
other chronic conditions among cancer survivors [20]. As such, understanding the economic
burden of mental health conditions in this population can strengthen the case for early
intervention [21,22]. In this study, we systematically review the evidence on the magnitude
of healthcare costs specifically related to mental health conditions among cancer survivors.
We synthesize findings from published literature on economic burden of mental health
conditions among cancer survivors in the United States (1990-2017) to understand the
potential benefits of early detection and treatment of mental health conditions and identify
gaps and avenues for future research in this area.
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2. Methods

This systematic literature review was conducted and described in accordance with the
PRISMA guidelines [23].

2.1. Search strategy

A systematic search for published, English-language literature on cancer survivors’
healthcare costs related to mental health conditions was conducted from 1 January 1990 to
31 December 2017. This search period was chosen because cancer mortality first fell in the
1990-2000 decade, thereby highlighting the issue of cancer survivorship [24]. This decade
also witnessed the proliferation of research in the field of psycho-oncology [24]. Searches
were executed in the following bibliographic databases: Medline (Ovid), EMBASE (Ovid),
SCOPUS, CINAHL, EconLit, and Cochrane Library. Our search used a combination of
keywords and controlled vocabulary for several concepts including cancer survivor and/or
cancer patient, economic burden and costs, and mental health disorders, which were adapted
for each database search. The term ‘cancer survivor’ refers to a person who has been
diagnosed with cancer, from the time of diagnosis throughout his or her life [25]. Hence, our
definition of cancer survivor includes patients undergoing cancer treatment, i.e. treatment
phase which generally lasts for one year after cancer diagnosis, those who are in the follow-
up phase, and those who are in their last year of life (terminal phase) [26]. Specific search
terms regarding mental health disorders were derived from the most prevalent mental health
conditions among cancer survivors [27] and key articles [28,29]. These search terms were
consistent with the terminology used in the Diagnostic and Statistical Manual 5th edition
(DSM-V) [30]. Terms to identify economic burden, including healthcare costs/expenditures
were adapted from a summary of healthcare cost data sources [31]. The exact search strategy
used in each of the electronic databases is reported in the Appendix. In addition, a manual
search of article references was used to discover publications not identified in the database
searches. The search results and study selection process are illustrated in Figure 1.

2.2. Study selection

All references were uploaded in Covidence systematic review software (https://
covidence.org) and duplicates were removed. Two reviewers (JK, JQ) conducted a dual
review of the titles and abstracts. Articles were excluded if the abstract did not contain some
indication of ‘cost/expenditure,” ‘mental health disorders’ and ‘cancer.” Studies conducted
outside the United States were excluded because of differences in healthcare systems. Cost-
effectiveness studies of interventions addressing mental health conditions among cancer
survivors were included for full-text review.

Two reviewers (JK, JQ) conducted full-text reviews of all potentially relevant articles to
further assess eligibility. The two reviewers agreed on more than 95% of all articles
reviewed. Any disagreements between reviewers were resolved by consensus. Articles were
included if they described costs or expenditures associated with mental health disorders
among cancer survivors. Cost-effectiveness or cost-utility analysis of treatment interventions
for mental health disorders were selected for extraction only if they reported the cost of
usual care (in absence of any intervention) for cancer survivors with mental health
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conditions. We excluded studies that examined cost-effectiveness of broader interventions to
improve quality of life or psychosocial status among cancer survivors, but did not focus on
treatment of specific mental health conditions. Articles were excluded if they did not report
indirect costs such as work productivity in monetary terms. Further, articles were also
excluded if the comparison group was other than cancer survivors without a mental health
condition or individuals without a cancer history but with a mental health condition in order
to ensure comparability of results across the studies. Trial protocols, pilot studies, reviews,
overviews, commentaries, conference abstracts, and gray literature were also excluded
during the selection process.

2.3. Data extraction

The following information was extracted using a standardized data collection form: author
and publication year, data source and time period of the study, geographic setting, number of
cancer survivors, comparison group, cancer site, phase of care, mental health condition/s
reported, method for identifying mental health condition, prevalence of mental health
condition/s among cancer survivors, other clinical and sociodemographic variables
controlled for in the study (in matching or in multivariable analyses), type of cost estimates,
including service type (e.g. inpatient, outpatient, office-visit, drug prescription) and source
of payment (e.g. Medicare, Medicaid, Military, out-of-pocket), reference year for costs and
time frame of costs, unadjusted and adjusted additional costs per person estimate for cancer
survivors associated with mental health conditions. The additional costs due to mental health
conditions were reported as total costs and by service type (e.g. inpatient, outpatient, and
prescription drugs) and source of payment. Cost estimates were not adjusted to a single
reference year, nor was a quantitative synthesis of cost estimates performed due to the
heterogeneity in mental health conditions reported, cancer survivor populations, time periods
of data collection, care settings, cost estimates reported, and other differences in
methodology [32].

3. Results

3.1. Study characteristics

The characteristics of the 10 studies included in the systematic review are presented in Table
1. Although we searched for studies published during the past 28 years, all the eligible
studies on healthcare costs related to mental health conditions among cancer survivors were
published between 2010 and 2016. Three studies examined costs associated with substance
use among cancer survivors [4,33,34], three studies examined depression [26,35,36], one
study examined serious psychological distress (SPD) [28], and four studies examined a
broader range of mental health conditions [4,29,37,38]. None of the studies offered a
rationale or conceptual framework for examining the specific mental health conditions
among cancer survivors. Prevalence of depression among cancer survivors ranged from
8.5% to 14%, SPD was estimated to be 8.2% and substance use ranged from 7.4% to 12.4%
depending on the population studied. Prevalence of other mental health conditions
(definitions vary by study and are presented in footnotes to Table 1) ranged from 3.9% to
26.7%.
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Five out of the 10 studies included all cancer sites, three were restricted to prostate cancer
[26,33,34] and two to breast cancer [4,38]. Most studies presented costs by phase of care.
For most studies, the treatment phase referred to the first year after diagnosis whereas
follow-up phase referred to the period after the initial year and the duration varied across
studies [26,33]. However, in Zhang et al. [38], hospital admissions with breast cancer as the
primary diagnosis were considered to be in the treatment phase whereas hospital admissions
with breast cancer as a secondary diagnosis were considered to be in the follow-up phase
[38]. Eight of the 10 studies presented total costs for all inpatient and out-patient care and
prescription drugs, 3 out of these 8 studies presented a breakdown by service type. The
remaining two studies presented inpatient costs only.

Five of the 10 studies used nationally representative data sets such as the Medical
Expenditure Panel Survey (MEPS) and the Nationwide Inpatient Sample (NIS). Diagnoses
of mental health conditions in studies using national surveys (e.g. MEPS) were based on
self-reported diagnoses, mental health visits or prescription drugs. MEPS (three studies) and
NIS (two studies) include information on out-of-pocket direct medical cost by the patient/
family along with third-party payer cost. MEPS includes costs by service type while NIS is
restricted to inpatient costs only. Claims data provide payment information, whereas NIS
provides information on hospital charges. Of the two studies that use NIS, Fox et al. [4] used
converted charges into costs using the Agency for Healthcare Research and Quality (AHRQ)
cost-to-charge ratio files, whereas Zhang et al. [38] did not convert charges to costs. Of the
five studies that did not use nationally representative data, three studies used the
Surveillance, Epidemiology and End Results (SEER) cancer registry data linked to Medicare
claims data (SEER-Medicare), one study used cancer registry data from three states
(Georgia, Illinois and Maine) linked to that states’ Medicaid claims data [37], and the other
study used Military Health System claims data [36]. Although five of these studies used
claims data, none used commercial insurance claims data and were restricted to direct
medical costs by third-party payer only.

3.2. Additional costs of mental health conditions among cancer survivors

Nine of the 10 studies included in the review compared costs for cancer survivors with
mental health conditions to survivors without mental health conditions (cancer controls),
whereas one study compared costs of mental health services spent by cancer survivors with
costs of mental health services spent by individuals without a cancer history. The results of
these studies are presented in Table 2. Costs are presented by the mental health condition
studied, phase of care and service type. Results are presented as unadjusted and/or adjusted
additional costs per person due to mental health conditions or associated with mental health
conditions among cancer survivors. Six out of the 10 studies presented annual costs, one
presented semiannual costs, two presented total costs over the period of the study, and one
presented costs per inpatient encounter. Due to the heterogeneity in the data, no particular
reference year was used for cost adjustment [39].

None of the studies identified in our review addressed other components of economic burden
in cancer survivors, such as costs associated with patient time or transportation costs, nor did
they address indirect costs, such as work productivity loss.
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3.2.1. Unadjusted costs—Pan and Sambamoorthi [35] reported the additional annual
unadjusted mean total costs for depression per cancer survivor compared to cancer survivors
without depression as $6,310 in 2009 dollars using MEPS data whereas Jeffery and Linton
[36] reported it as $8484 in 2009 dollars in their study of military health system
beneficiaries. Fox et al. [4] reported the additional unadjusted mean inpatient costs for a
psychiatric diagnosis among women in the treatment phase for breast cancer as $1283 and
for substance use as $1711 in 2008 dollars compared to women in the treatment phase for
breast cancer without mental health conditions. All of these estimated differences were
significant at p-value < 0.05. Four other studies also presented unadjusted differences in cost
between cancer survivors with and without mental health conditions. However, they did not
test the statistical significance of these differences.

3.2.2. Adjusted costs—Regression analyses were conducted in four studies to derive
the additional adjusted per person costs associated with mental health conditions among
cancer survivors. Sociodemographic and clinical factors included in the multivariable
regression analysis in these studies are presented in Table 1. In all four studies, mental health
diagnoses were significantly associated with higher total costs among cancer survivors,
ranging from $2213 in 2009 dollars to $11,009 in 2003 dollars.

Pan and Sambamoorthi [35] reported the additional adjusted per person total cost due to
depression among cancer survivors as $2,213 in 2009 dollars compared to cancer survivors
without depression. They also reported that depression is associated with higher costs for
inpatient services, prescription drugs and emergency department services but not for out-
patient services. Han et al. [28] found that the adjusted additional per person total cost
associated with SPD among cancer survivors was $5,482 in 2010 dollars compared to cancer
survivors without SPD. By service type, the study also found that cancer survivors with SPD
had significantly higher office-based ($1108), inpatient ($1768), emergency department
($144), and prescription ($1033) expenditures. Among Medicaid-insured cancer survivors in
the treatment phase, Subramanian et al. [37] reported higher semiannual total costs ($11,009
in 2003 dollars), inpatient costs ($6,883), prescription drugs costs ($715), ambulatory
service costs ($1,198), and long-term care costs ($2,214) associated with mental health
diagnoses in the treatment phase compared to cancer survivors without mental health
conditions in Georgia, Maine, and Illinois.

Among the two studies that reported inpatient costs only, Fox et al. [4] found that psychiatric
diagnosis or substance use among breast cancer survivors is associated with higher inpatient
costs per admission during treatment phase compared to cancer survivors without mental
health conditions. Fox et al. [4] reported the adjusted additional per person inpatient cost
among breast cancer survivors associated with substance use in the treatment phase is $727
in 2008 dollars. Additional adjusted costs by service type are presented in Table 2.

3.3. Mental health costs of cancer survivors compared to individuals without a cancer

history

Three of the 10 studies compared healthcare costs between cancer survivors with a mental
health condition and individuals without a cancer history with a mental health condition.
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Jayadevappa et al. [26] found higher unadjusted total costs among Medicare-insured cancer
survivors with substance use disorders compared to those without a cancer history. Li et al.
[29] found lower out-of-pocket cost and lower prescription drug cost in the treatment phase
and lower total costs in the follow-up phase among young cancer survivors as compared to
those without a cancer history. Li et al. [29] examined cost spent for mental health services
specifically, while all the rest examined cost for all services by service type and/or payer
type. Subramanian et al. [37] found higher adjusted total ($4,299 in 2003 dollars), inpatient
($4,235) and long-term care ($1,325) semiannual costs, and lower adjusted ambulatory
service ($937) costs among Medicaid-insured cancer survivors with mental health conditions
in the treatment phase compared to those without a cancer history.

4. Discussion

4.1. Summary of results

The objective of this study was to systematically review the evidence on healthcare costs
related to mental health conditions among cancer survivors during the past 28 years. Despite
the high prevalence of mental health conditions among cancer survivors and the associated
health burden, very few studies have examined the costs associated with mental health
among cancer survivors. The studies included in this systematic review were heterogeneous
in terms of the cancer sites, data sources used, mental health conditions examined, and costs
components reported. Thus, quantitative synthesis of the results from the reviewed literature
was difficult to report. However, there are a number of common findings from the systematic
review of literature in this study. Mental health conditions are associated with increased
healthcare costs among cancer survivors across all service types (e.g. inpatient, outpatient,
prescription drugs) and all phases of care. Total healthcare costs due to mental health
conditions are lower in the treatment phase (i.e. within 1 year after cancer diagnosis)
compared to the follow-up phase, whereas inpatient costs are higher in the treatment phase
than in the follow-up phase [26,38]. Costs associated with mental health conditions
remained significantly high even among patients who were in a terminal phase and died
during the study period as a result of cancer-related complications [26].

Compared to individuals without a cancer history, individuals aged 18-64 years within 1
year of cancer diagnosis and with mental health conditions incurred higher total costs. Li et
al. [29] also reported that cancer survivors aged 18-64 years diagnosed with cancer incurred
lower prescription drug costs and lower out-of-pocket costs for mental health conditions in
the treatment phase compared to individuals without cancer history. This could be due to
cancer patients forgoing mental healthcare during the complex and intensive cancer
treatment stage. Lower out-of-pocket costs could be a result of meeting maximum out-of-
pocket spending limits due to cancer treatment. Inpatient costs were the largest contributor
to increased total costs for mental health conditions among cancer survivors compared to
individuals without a cancer history.

4.2. Implications

Our findings highlight the economic burden of mental health conditions among cancer
survivors. These findings support the need for tailored interventions addressing early
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detection and treatment of mental health conditions among cancer survivors. They highlight
the paucity of studies at the intersection of cancer, mental health and cost of care, and
underscore the need for continued efforts in evaluating the economic burden of cancer
survivorship over time. The studies also draw attention to the patient populations and
treatment phases wherein interventions are most likely to reduce costs associated with
mental health.

4.3. Future research

There are significant gaps in literature related to healthcare expenditures associated with
mental health conditions among cancer survivors. While most studies focus on breast and
prostate cancers, studies examining lung, head and neck, and other cancers with possible
associations to mental health conditions and resulting expenditures are lacking [40].
Subsequently, more research is needed to understand the burden of mental health conditions
across cancer sites. None of the studies included in the review examine out-of-pocket costs
separately for cancer survivors with mental health conditions compared to cancer survivors
without mental health conditions. With increasing cost-sharing, cancer survivors have to
bear a higher proportion of the economic burden of mental health conditions [41]. Cancer
survivors were significantly more likely than those without a cancer history to forgo mental
healthcare due to financial reasons [42]. In addition, increased financial burden among
cancer survivors further exacerbates distress and other mental health conditions, and reduces
quality of life [43]. Thus, it is vital to examine out-of-pocket costs for mental health
conditions among the financially vulnerable cancer survivor populations [42].

Another significant gap in the literature is the lack of cost estimates specific to management
of mental health conditions among cancer survivors rather than total healthcare costs
incurred by cancer survivors with mental health conditions. In this review, only Li et al. [29]
reported costs specific to treatment of mental health services. A study by Alwhaibi et al. [44]
examined the costs of treating depression using psychotherapy, antidepressants, and a
combination of both for cancer survivors diagnosed with depression. Compared to cancer
survivors with depression who received no treatment, additional annual direct medical costs
incurred by Medicare for those receiving antidepressants alone, psychotherapy alone, and a
combination of both were $3,871, $8,694, and $12,789, respectively [44]. It is important to
examine the costs of treating specific mental health services among cancer survivors in order
to provide better inputs for evaluation of interventions addressing management of mental
health conditions among cancer survivors.

An important gap in the literature is the lack of studies reporting the indirect costs of mental
health conditions among cancer survivors. Mental health conditions are associated with lost
productivity [45,46]. Only one study by Cleeland et al. computed the percentage work
impairment due to high emotional distress among cancer survivors [47]. However, they did
not provide a monetary value of lost productivity. Productivity losses and limitations in
employment may lead to reduced income. Most working-age cancer survivors who receive
their health insurance through their employers, and limitations in ability to work may also
jeopardize insurance coverage and increase risk of financial hardship. Thus, the indirect
costs of mental health conditions may be substantial. Mortality and morbidity costs are other
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indirect costs that are not well reported in literature on mental health conditions among
cancer survivors. Mental health conditions have been associated with increased mortality
risks through biochemical and behavioral mechanisms [48]. Additionally, certain mental
health conditions among cancer survivors may be associated with higher suicidal ideation,
and even suicide rates [49,50]. Examining these indirect costs of mortality related to mental
health conditions among cancer survivors will result in a better understanding of the
economic burden.

Early detection and indicated treatment of mental health conditions among cancer survivors
can reduce their utilization of health services [17]. Despite the high economic burden and
high out-of-pocket expenses associated with mental health conditions among cancer
survivors, there are few studies that quantify the cost savings derived from early detection
and treatment of mental health conditions, specifically among cancer survivors [51,52]. A
systematic review of randomized controlled trials and nonrandomized studies by Mitchell
provide evidence for the role of psychological distress screening in improving levels of
distress, anxiety, and depression and improving overall quality of life [53]. The NCCN
recommends routing distress screening for all cancer patients [54]. The ACoS COC has set
psychosocial distress screening as a patient care standard since 2015. The standard requires
ACo0S COC-accredited cancer centers to integrate and monitor distress screening and, when
needed, refer patients to psychosocial healthcare services [55]. Despite these
recommendations, the prevalence of distress screening among cancer survivors remains low
[54]. Literature is scarce on clinical effectiveness and cost-effectiveness of interventions
aiming to improve distress screening rates, and of models of care that integrate
psychological services with cancer, especially in the United States. There are a number of
studies that examined cost-effectiveness of web-based or phone-based modalities for
management of distress in this population [56,57]. However, there is a need to synthesize the
evidence from these diverse studies in order to guide practice and policy decisions [58].

Other limitations in the literature reviewed include the inability to determine whether mental
health conditions among cancer survivors were preexisting illnesses or were diagnosed
during the course of cancer treatment or in the continuing phase. Additionally, although the
reviewed studies include some socio-demographic determinants in their analyses, there is a
need to incorporate social and economic determinants related to material hardship such as
food and housing insecurity that may be associated with mental health [59]. Future research
can address these limitations in the current literature.

5. Expert commentary

A recent report from NASEM stated that the purpose of healthcare is to ‘continuously
reduce the impact and burden of illness, injury, and disability, and improve health and
functioning’ [60]. In order to achieve this, there is a need to draw attention to and monitor
patients’ psychosocial concerns and provide services, when indicated, to enable better
management of mental health concerns and any underlying illness. With a rapidly aging
population, increasing number of cancer survivors, and rising prevalence of mental health
conditions among cancer survivors, it will be important to provide appropriate and timely
diagnostic and treatment services for mental health conditions among cancer survivors [13].
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Given the substantial economic burden of mental health conditions among cancer survivors
and the significant gaps in this literature, further research on different type of cancers,
treatment modalities, and measures of economic burden (i.e. lost productivity, years of
potential life lost, quality-adjusted and disability-adjusted life years) are needed. All of the
studies in this systematic review were conducted using data prior to the implementation of
the ACoS COC standards regarding distress management [55]. These standards may
increase mental health service use related to diagnosis and treatment in the short term. It will
be important to monitor how this early mental health service use offsets later costs related to
mental health conditions among cancer survivors. Similarly, the studies may not reflect the
full impact of anticipated changes in the health insurance landscape following passage of the
Patient Protection and Affordable Care Act (ACA) given the differing implementation dates
for various ACA provisions, including inclusion of mental and behavioral health services as
an essential health benefit, annual and lifetime coverage limitations, the elimination of
preexisting condition exclusions, the expansion of Medicaid, and the availability of cost-
sharing subsidies [61]. The data collection period for these studies also predates the final
regulations effective on 13 January 2014, regarding the implementation of the Mental Health
Parity and Addiction Equity Act (MHPAEA) of 2008 which requires parity between mental
health or substance use disorder benefits and medical/surgical benefits with respect to
financial requirements and treatment limitations under group health plans and group and
individual health insurance coverage [62]. Thus, economic studies that include longer term
trends of economic burden among cancer survivors with mental health conditions are
needed.

6. Five-year view

The NASEM’s 2017 workshop on ‘Long-Term Survivorship Care After Cancer Treatment:
A Workshop,” examined the state of science and practice for early integration of
psychosocial support in survivorship care and provided recommendations for the near future
[63]. Proceedings from this meeting suggest that the next 5 years will likely see
implementation of interventions focused on improving distress screening that raise patient
and provider awareness. At the health system level, presence of mental health professionals
in the cancer care team and holistic integration of cancer care across the cancer treatment
spectrum will be imperative in the next 5 years. Additionally, it will be important to link
distress management standards and related interventions to quality metrics and value-based
payments in order to ensure accountability.

In addition to distress screening, there is a need for evaluation of evidence-based, low-cost
psychosocial interventions such as self-management and e-Health for management of
distress with resource-intensive interventions being reserved for those most in need [64].
Future research in this area over the next 5 years is vital. While interventions and best
practices exist, increased evaluation, dissemination, and implementation is needed with
cancers survivors from diverse socioeconomic and demographic background [58], and those
who have increased needs based on severity of mental health presentation. Evaluating the
cost-effectiveness of interventions will also be important next steps.
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Appendix

Database searched

Search terms

Medline(Ovid)

Embase (Ovid)

CINAHL (EBSCO)

EconLit (EBSCO)

Cochrane Library (Wiley)

(Cancer* or neoplasm*) and (survivor* or patient* or history) AND Cost* or economic* or
financ* or expenditure* or income or out-of-pocket or (lost adj2 productivity) or (loss adj2
productivity) AND exp Mental Disorders/ or exp Mental Health/ or exp Mental Health
Services/ or exp Depression/ or exp Depressive Disorder/ or exp Stress Disorders, Post-
Traumatic/ or exp Stress, Psychological/ or Memory Disorders/ or Memory/ or
Neurocognitive Disorders/ or Dementia/ or Delirium/ or Cognition Disorders/ or Cognitive
Dysfunction/ or (mental adj2 (illness* or disorder* or problem* concerns or
conditions)).mp. or ((psychological or psychosocial) adj1 (illness* or disorder* or distress
or problem* or issues or concerns)).mp. or (emotional adj1 (illness* or disorder* or
distress or problem* or issues)).mp. or mental health concerns.mp. or depressive
symptoms.mp. or emotional concerns.mp. or PTSD.mp. or post-traumatic stress.mp. or
psychological disability. mp. or Attention Deficit Hyperactivity Disorder.mp. or Attention
Deficit Disorder.mp. or neurocognitive dysfunction.mp. or cognitive.mp. or
neurocognitive.mp. or memory.mp.

Cancer survivor/ or cancer patient/ or ((Cancer* or neoplasm*) and (survivor* or patient*
or history)).ti,ab. AND (Cost* or economic* or financ* or expenditure* or income or out-
of-pocket or (lost adj2 productivity) or (loss adj2 productivity)).ti,ab. AND exp mental
disease/ or exp mental health/ or exp mental health service/ or exp depression/ or exp
posttraumatic stress disorder/ or exp stress/ or exp memory disorder/ or exp memory/ or
exp “disorders of higher cerebral function’/ or exp cognitive defect/ or ((mental adj2
(illness* or disorder* or problem™> concerns or conditions)) or ((psychological or
psychosocial) adj1 (illness* or disorder* or distress or problem™ or issues or concerns)) or
(emotional adj1 (illness* or disorder* or distress or problem* or issues)) or mental health
concerns or depression or emotional concerns or PTSD or post-traumatic stress or
psychological disability or Attention Deficit Hyperactivity Disorder or Attention Deficit
Disorder or neurocognitive dysfunction or cognitive or neurocognitive or memory).ti,ab.

((Cancer* OR neoplasm*) AND (survivor* OR patient* OR history)) AND Cost* OR
economic* OR financ* OR expenditure* OR income OR ‘loss of productivity’ OR ‘lost
productivity’ OR “productivity loss’ OR ‘loss in productivity” AND (MH ‘Mental
Disorders’+) OR (MH ‘Mental Health”) OR (MH “Mental Health Services) or (MH
Depression) OR (MH Stress Disorders, Post-Traumatic) OR (MH ‘Stress, Physiological’)
or (MH “Memory Disorders”) OR (MH Memory) OR (MH “Cognition Disorders’+) OR
(mental N3 (illness* OR disorder* OR problem* OR concerns OR conditions)) OR
((psychological OR psychosocial) N3 (illness* OR disorder* OR distress OR problem*
OR issues OR concerns)) OR (emotional N3 (illness* OR disorder* OR distress OR
problem* OR issues)) OR mental health concerns OR depression OR emotional concerns
OR PTSD OR post-traumatic stress OR psychological disability OR Attention Deficit
Hyperactivity Disorder OR Attention Deficit Disorder OR neurocognitive dysfunction OR
cognitive OR neurocognitive OR memory

((Cancer* OR neoplasm*) AND (survivor* OR patient* OR history)) AND Cost* OR
economic* OR financ* OR expenditure* OR income OR ‘loss of productivity’ OR ‘lost
productivity” OR ‘productivity loss’ OR ‘loss in productivity” AND ‘mental health” OR
‘mental illness” OR ‘mental disorder” OR ((psychological OR psychosocial) AND
(illness* OR disorder* OR distress OR problem* OR concerns OR issues)) OR
((emotional) AND (illness* OR disorder* OR distress OR problem* OR concerns OR
issues)) OR depression OR “depressive symptoms’ OR PTSD OR posttraumatic stress OR
‘psychological disability” OR Attention Deficit Hyperactivity Disorder OR Attention
Deficit Disorder OR neurocognitive dysfunction OR cognitive OR neurocognitive OR
memory

((Cancer* OR neoplasm*) AND (survivor* OR patient* OR history)) AND Cost* OR
economic* OR financ* OR expenditure* OR income OR ‘loss of productivity’ OR ‘lost
productivity’ OR “productivity loss’ OR ‘loss in productivity’ AND [mh ~*Mental
Disorders’] OR [mh ‘Mental Health’] OR [mh ‘Mental Health Services’] OR [mh
‘Depression’] OR [mh “Stress, Psychological’] OR [mh ‘Memory Disorders’] OR [mh
‘Memory’] OR [mh ‘Memory’] OR [mh ‘Attention Deficit Disorder with Hyperactivity’]
OR (mental health concerns or depressive symptoms or emotional concerns or PTSD or
post-traumatic stress or psychological disability or Attention Deficit Hyperactivity
Disorder or Attention Deficit Disorder or neurocognitive dysfunction or cognitive or
neurocognitive or memory or (mental near/3 (illness* or disorder* or problem* or distress
or issues or concerns)) or (emotional near/3 (illness* or disorder* or problem* or distress
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problem™* or distress or issues or concerns)))
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disorder* OR problem* OR distress OR issues OR concerns)) ) OR TITLE-ABS-KEY
(((psychological OR psychosocial) W/2 (illness* OR disorder* OR problem* OR distress
OR issues OR concerns)) )) ) OR (INDEXTERMS (‘Mental Health” OR psychological OR
psychosocial OR “Mental Disorders” OR ‘Mental Health” OR ‘Mental Health Services’
OR depression OR ‘Depressive Disorder’ OR *“Stress Disorders, Post-Traumatic’ OR
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Key issues

. Mental health conditions are associated with increased healthcare costs
among cancer survivors across all phases of care and all service types.

. There is a lack of published studies that examine out-of-pocket costs, indirect
productivity costs, and mortality costs for cancer survivors with mental health
conditions compared to cancer survivors without mental health conditions.

. Early detection and treatment of mental health conditions, especially among
cancer survivor populations at higher risk of mental health conditions, may
lead to lower healthcare utilization and lower costs.
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Flowchart illustrating the study selection

Expert Rev Pharmacoecon Outcomes Res. Author manuscript; available in PMC 2018 October 01.



Page 18

*SI8PI0SIP BAISSaIdap pue ‘siapaosip Aljeuosiad/AlaIxue ‘SI9pIOSIP [UOISN|SP ‘SI9PIOSIP POOW 21posids ‘s19pIosIp 21usIydozIyds apnjoul SUORIPUOD Yjeay _@Em_\,_\Q

*SI8pJosIp das|s pue ‘SI9PIOSIP 8SN 82URISANS ‘SIBPA0SIP 0110YdAsd ‘S1apIosIp AlBIXUe ‘SI9pJosIp POOLU 3pNjaUI SUOIIIPUOD Y)[esy [ea,

*J9pJOSIp $Sa.1s dlrewnell-1sod Jo ‘Jap.osip dlued ‘spiosip Juswisnipe ‘Japlosip A1sixue pazifessusb ‘uoissaldap Jofew apnjoul sasoubelp o_:m_;o\emn_Q

sbn.p Jo asn Juapuadapuou pue ‘souspuadap |oyodfe ‘sasoyaAsd Bnip sapnjoul asn mocsmpzmm

"Xopul ssew Apog :[IAG ‘Saseasiq JO UOIeIIISSe|D [euoiieuIaiu| :a| ‘AsAIng [aued ainyipuadx3 [edIPaIAl :SdIN ‘SHNsay pu3 pue ‘ABojolwapid3 ‘soueljiaAIng :433S

Khushalani et al.

adA1 uoissiwpe ‘suonipuod

juaned pue Aued payr Aq PIGIOWO JAY10 ‘JusLUYea] 132U ‘Yljeay SUOIIPUOD L[eay [BIUBIN uonipuod plo sieak leuoieN
pred s3s09 [edIpaw 128110 Jejuaw pue [eaisAyd paniaiad ‘xas ‘aoes ‘aby %.'92 spJ02aJ abreydsip [endsoH g 1sealg ns Jaoued 8T SIOAIAINS 19JUED JSealq T9T 9T /a1dwies juanedu| apimuoneN 9002 0102 ‘Bueyz
Ajuo siou
preaipa\l Aq SUOI}IPUOI PIGIOWOI JO Jsquunu erep SUOIIPUO L[eaY [eIUBIA uonIpuod 9 pue  pue ‘sure|y ‘e1bi0a/Ansibal 1aoued
pred s1s09 [eaipaw 19811Q ‘a)1S JaoUeD ‘uoiBal ‘awodul ‘xas ‘adel ‘aby %E VT swielD Ul sapod sisoubelp 6 @I p SaNs ||V ns aoue) Tz 9be UsaMIa] SIOAIAINS J32UED 8Z9% paxul| swirepd BN £002-0002
uoneAIasqo Jo Jeak ‘(Bujows ‘[ING)
$10J0B} 3{S14 ‘SUOIIPUOI PICIOLLOI JO JaqUINU
‘A19IXUE ‘aSeasIp JeINISEAOIP.Ied ‘Yijeay [ejusw
juaned pue Aued paiyy Aq pue [eaisAyd paniadsad ‘abielanod soueinsul asn uonIpuod
pred s)s00 [e9Ipaw 30341Q YB3y ‘BL0dUI ‘UoIRINPA ‘ANfeint ‘Xas ‘aoel ‘afy %YT 901AJ3S U3[eay [eyusw pariodal-4|as uoissaida@ SAMs ||V INOYNM SIOAIAINS J3dUBD PIO S1e3A TZZ SIOAIAINS J8dURD 99/ 1 [euoeN/Sd3N 6002-9002 ST0Z ‘ued
(Bursjows ‘[ING) S10)9€} S ‘SUOIIPUOI
PIQIOWO? JO Jaquinu ‘sisoubelp aouls sieak dnoJb abe pue
juaned pue Aued pay) Aq ‘a4ed JO 82uN0S [ensn ‘aBeIsn0d sourINSUL LY)jeay ‘Xp 9uls Jeak asn U0D U3[eay [eJUSLU pajeal L Aioys1y 19oued
pred s1s09 [eaipaw 19811Q ‘3WOJUI ‘UOLILINPA ‘SIS [ELIBW ‘Xas ‘adel ‘afy Aq panoday 901AJ8S Y)[eay [ejuslu paniodal-j|es . Ssalls || INOYIIM S[ENPIAIPU| /88°9/ SIeak 8TZ SIOAIAINS JBOUED pY6S |euoiieN/Sd3IN 11028002 ST0Z ‘11
waIsAs yieaH Asedpin Aq eep uonIpuod SIeak #9—8T SIOAIAINS J9oUBD Asenjiw annoe/Alonsodal
pred 1509 [ea1paw 103113 Pajen|ens sajelienod oN %9°CT swire|d ui sapoa sisoubelp 6 a9l uoissaidaq Sallis || INOYNM SIOAIAINS J3dUBD Are1dyouaq yyeay Asenjiw v20'TT eyep Are)|IA 0T02-9002 2102 ‘Kiaygar
SUOIIPUOI PIGIOWIO JO JBGUINU %L sIeak
aredIpaN Aq ‘abe]s 180UBD ‘JUBLUILa] 130UBD ‘9dURINSUI L1[BaY GIZ%Y'CT elep 35N 80UEISANS uonipuod s1eak G/Z usw salels pue saio sjdnnw
pred s)s09 [eaipaw 19311Q ‘awooul ‘AIfeInd ‘snjels [eliew ‘xas ‘aoel ‘aby 7/-99 9By swire|d Ut sapoa sisoubelp 6 @l 12 91e)S01d PIOUBADY INOUHM SIOAIAINS J9dUBD €9/G SIeak 17/-99 UsaMIaQ UBW 818 /21BIIPAIN-YTIS 6002-0002  9TOZ ‘eddenapeer
SUOINIPUOD PIGIOWOD JO Jaquinu ‘apesB pue
aredIpaN Aq abe)s Jaoued ‘Juawleal) JduBd ‘BaueINsuUl Uijesy elep uonIpuod salels pue san1o sjdnnw
pred s)s09 [eaipaw 19311Q ‘awooul ‘AIfeInd ‘snyels [eyiiew ‘xas ‘aoel ‘aby %58 swired ui sapoa sisoubelp 6 a9l uoissaldaq J189UED) 3J€IS0.d INOYNM SIOAIAINS J8dUBD sIeak 99z usW /yT'0S /21e21P3N-HF3S £002-G66T  2T0Z ‘eddenspeler
UOIIPUOD INOYIM
(Aunnoe pue ynm AI0ISIy Jaoued
JeaisAyd ‘Burjows ‘|Ng) S1030€4 XS ‘SUOIIPUOD ® INoyum sjenpiaipuj (q)
juaned pue Aued payr Aq PIQIOWOI JO Jagunu ‘abelanod asueInsul Yyeay UonRIpuod
pred $)502 [e21paW 10811 ‘snyeys Alanod ‘snieis [ejiiew ‘xas ‘aoel ‘aby %Z'8 10d8-}|85 18USIIS 9 JaISSaM ssaAsIp [ea1BojoyaAsd snotiss SANS ||V INOYNM SIOAIAINS JadueD (B s1eak T SIOAIAINS JdUBD 9ZEY JeuoneN/Sd3N 0T0Z-8002 ST0Z ‘UeH
s10308} [endsoy (asnae
‘SUOIIPUOD PIGIOWIO JO JaGuInu ‘abes Jaoued Brup 10 0Y0o3[e) 3sn suEISaNS (a)
juaned pue Aued paiyy Aq ‘suo1eal|dwod pue Juawiesly Jadued ‘abelanod sisouBeIp oLyeIYaAs (8) uonIpuod 192UED ISB3I( 104 AWO)d8ISEW leuoneN/s|dwes
pred s1s09 [eaIpaw 103110 90URINSUI Y}[eay ‘awodul ‘xas ‘aoel ‘afy %S sp10day abreyosiq [endsoH q- o 1sealg INOYUM SIOAIAINS J3IUBD Buobiapun s1eak gT< UsWOm z0z' 0y juanedu] apimuoneN 8002-5002 €702 ‘X04
SUOIIIPUOD PIGIOWO JO Jaguinu ‘abe)s Jaoued
arealpaN Aq ‘JUBLLIa.) JSIUEBD ‘3IUBINSUI Y)[eay ‘SWodul elep 35N 80UEISONS uonIpuod sajels pue senio ajdnnw
pred s)s09 [eaipaw 19311Q 19A3]-BaJe ‘AJI[RINI ‘SNJR)S [B}LIBW ‘X3S ‘doel ‘aby %9°0T Swiejd ul sapod sisoubelp 6 oI 13 918150.d PadURAPY INOYIM SIOAIAINS J8dUBD sIeak 99z usW //2'vT /21e21p3IN-H33S 60020002 $T102 ‘a11eyyD
paiodal s1500 sa|qelden SIOAIAINS uonIpuod pauiodaua 8IS J3due) dnoab uostredwod uone|ndod JOAIAINS J8UBD Bumias/ea.nos eleq Jeak uoyne 1sai
1013U09 21ydeaBowspoId0s pue [ealul|D Buowe U3Jesy [ejusw JOo uorjednusp| S/UOIIPUOI Ylfeay [eIusIN
uonIpUod

10 30UB[eABId

Author Manuscript

Author Manuscript

‘TalqeL

Author Manuscript

Author Manuscript

"sonsualoeIeyd Apms

PMC 2018 October 01.

in

available

1

Expert Rev Pharmacoecon Outcomes Res. Author manuscript



Page 19

Khushalani et al.

SUOIIIPUOD [elUaW 13SUO JjNpPe JBY10 ‘19pJosip aAlssaldap
‘s19pJosip [enxasoyaAsd ‘siapiosip Aijeuosiad ‘s1aplosip 21104NauU JaYlo ‘Iaplosip Alaixue pazifelausb ‘sasoyoAsd Jaylo ‘sarels proursed ‘siaplosip poow 21posida ‘eluaiydoziyas ‘wnuijap ‘sesoydAsd Bnip pue d1joyoofe ‘asn adurISgNS “elIuaWBP apnjoul SUOIIPUOD Yjeay _Scm_\,_m

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Expert Rev Pharmacoecon Outcomes Res. Author manuscript; available in PMC 2018 October 01.



Page 20

Khushalani et al.

9 :69< by
- 6€ :79-8T 8by dn-mojjo4
. 5 8- 1592 By/ET-
4+ £C— 7981 3bV 9-8T oy 1920d-40-1N0 Juawesl |
. 6 8¢ :G9< 9by
9= 7981 9bv 2z 79-8T by dn-mojjo4
Aioisiy
6E- :G9< by 130URD B INOYIIM 10z ‘M
TT0Z/[enuuy - £ :v9-8T1 3By e1oL T sfenpiaIpul SUONIPUOD U)[eaY [e)UBIA pptee
uonIpuod
noyIMm
SIONIAINS .
600z/[enuuy wN L7878 [e10L dn-mojjo4 J90ue) uoissaidag ENSN Kiayjar
wLel L VLT asn aouelsgns
uonIpuod
800Z/131UN0JU3 oYM
AWO010815eW SIOAIAINS €102 X0d
wanedur sad 150D L3979 L, 78¢T anedu) JusWIRaI L J190uR) sisouBelp oLyeIYIAS pET0C
(S09T 'Tvv) , €€0T wN sBnup uondiasald
(16cc '89)  v¥T wN wawyedaq Aousbiawg
(T622 ‘S¥S) 89.LT WwN jusedul
- VN anedino fendsoH
(cee1 'v62) , 8OTT VN WwanedinO peseq-ad10
uonIpUod
noynm
) SIOAIAINS (ads)
oToz/enuuy  (V8SL '6.€€) , 28YS VN [e10L wN J190UR)D ssaasIp [ea1Bojoyaksd snowies GT0Z ‘UeH
VN 8€0'6¢C sbnup Jo asn juapuadapuoN
VN G/0'T2 awoIpuAsg souspuadaq |0Yoo|Y
uonIpUod
noynm
sieak SIONIAINS ;
9 JBAO SIS0 [e10] vN 6028 [el0l  paulquoo saseyd || EI1e) sasoyahsd Bnig pp?10C 3EYUD
(SfeAsa1ul 30UBPIIUOD $ UI S1S00 adA1 801A198 a1eo Jo aseyd J01eaedwo) uonIpuUoD
Jeak aoualayal 06S6) § UI'SIS00 UBAW  Ueall [euoiippe
/oWiey Wil 150D Jeuoippe pasnlpy paisnlpeun Jeak doyine 1414

Author Manuscript

"SIOAIAINS 192ued Buowe SuoIpuod Yijeay [eiusw yiim pajeloosse ainyipuadxe uosiad Jad feuonippy

‘¢ slqeL

Author Manuscript

Author Manuscript

Author Manuscript

Expert Rev Pharmacoecon Outcomes Res. Author manuscript; available in PMC 2018 October 01.



Page 21

Khushalani et al.

Lrree a1ed wis)-buo
L 86TT $991M8S Aloje|nquiy
LSTL sbnip uondiosaid
L £889 VN jwienedu|
uonIpuod
noynm
. SIOAIAINS ,
£00z/[ENuUE-IWas <0071 p0es St e10L 1uawIEaI L 180URD SuONIpUOD Yjeay [euapy o PO¢ UEIUEWRIINS
2x8L1 £ S0 JETNo)
o 1ET » 35T wawyedaq Aousbisw3
2 778C Lclee anedu)
5 ET6 L1622 sBnup uonduosaid
- »858 anedino
uonIpuod
noynm
SIOAIAINS .
600z/[enuuy 2 ETCC , 0T€9 [e10L VN J90ue) uoissaidag pST0C Ued
000°0T leurwia ]
0052 Z feak dn-mojjo4
0002 1 Jeak dn-mojjo4
uonIpuod
noynm
. SIOMAINS 2102 ‘eddenapeAer
600Z/[enuuy - 005'9 [e1o0L JuBWIeal | 130UeD uoissaidag  oge
8 :G9< aby
- 16 :v9-8T 9by dn-mojjo4
) 6 €1 1G9% by
€57 V97813V T- :¥9-8T 8by Bnup wesy [ewsN Jusweal |
6T :G9< aby
€€T 17981 by dn-mojjo4
[2- 592 9By,
- :p9-8T by USIA [eay [elusinl Juswesl L
(seass1ul 30UBPIUOD ¢ U1 51500 adA1 801nu8S a1ed Jo aseyd J10121dWO0D uonipuod
Jeak soualsyel 06G6) $ UI SIS00 UB3W  Ueall [euoilippe
JaWely Wi 150D [euonippe paisnipy pasnipeun JIeak Joyine 1414

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

Expert Rev Pharmacoecon Outcomes Res. Author manuscript; available in PMC 2018 October 01.



Page 22

Khushalani et al.

"3]qe|1eAR 10U 3J3M SBJRWISA 853U} PUNOIE S[RAIB)UI BOUSPILOD %G6 ‘snyL “dnoib uostiedwod ayr pue dnolb 19611 sy} 10} UBSW USSMISY SOUBISLIP S SBIPNIS 853U} WO S3IBLIISS 8yl PaIndLod apn

)2

‘Apnis 8y} ul paliodal 10U aJe S8IBWIINSS U JO 8OUBLIEA 10 S[RAISIUI 80USPIUOD %56,

‘[92] 'Ie 10 eddenapeAer 0 z ainbi4 WO PaALISP SaN|eA Eﬁc_xo_%,qQ

‘sisAjeue pajsnipeun ul paisal Jou aduealiubis _mozmzﬂmm

*BuissIW 10 3]ge|IeAR J0U S 1By} SaNJBA S31edIpul N uedyiubis Aj[eonsness 10N — ‘50"0>an[eAd 1e Juediiubis Ajfeansiels
"

uonIpuod
noym
SIOAIAINS .
900g/[enuuy N v12'T- 228 wanedu  dn-mojjo- JusLIeal . 199UeD) SUOINIPUOA U[eay [eIUaIA 0102 ‘Bueyz
1.9 Aioisiy
/2 80V 2v.'6T 130UED € INoYIM
1 y/-99 abv S[enpIApul
uonIpuod
GT16'TC oYM
pouiad Apnis ‘6.2 abv S6£'6¢C SIONIAINS 970z ‘eddenapeker
J3A0 SIS0 [E10L : $/-99 8By [el0l  paulquod saseyd |1y 190UBD pauIqWIod asn aouBlsgnNg  pE
»9CET ale0 wiel-fuo
L L€6- $891M8S Aloje|nquiy
- sbnip uondiosaid
4 juanedu|
Aioisiy
130UED B INOYNM
6627 [e0L sfenpiAIpu|
(SreAta1ul 30UBP1LUOD $ Ul $1500 adA1 901n8S aJed Jo aseyd J01esedwo) uonIpUoD
Jeak 8oualsyal 05G6) $ UI'SIS00 UBSW  UB3W [euonippe
Jawe.y awi 150D [euonippe paisnipy paisnfpeun Jeak Joyine 15414
Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Expert Rev Pharmacoecon Outcomes Res. Author manuscript; available in PMC 2018 October 01.



	Abstract
	Introduction
	Methods
	Search strategy
	Study selection
	Data extraction

	Results
	Study characteristics
	Additional costs of mental health conditions among cancer survivors
	Unadjusted costs
	Adjusted costs

	Mental health costs of cancer survivors compared to individuals without a cancer history

	Discussion
	Summary of results
	Implications
	Future research

	Expert commentary
	Five-year view
	Appendix
	Table T3
	References
	Figure 1.
	Table 1.
	Table 2.

