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Abstract

Objective: Disparities in cancer outcomes for individuals with pre‐existing mental

health disorders have already been identified, particularly for cancer screening and

mortality. We aimed to systematically review the influence on the time from cancer

diagnosis to cancer treatment, treatment adherence, and differences in receipt of

guideline recommended cancer treatment.

Methods: We included international studies published in English from 1 January

1995 to 23 May 2022 by searching MEDLINE, Embase, and APA PsycInfo.

Results: This review identified 29 studies with 27 being published in the past

decade. Most studies focused on breast, non‐small cell lung and colorectal cancer

and were of high or medium quality as assessed by the Newcastle Ottawa Scale. All

studies were from high‐income countries, and mostly included patients enrolled in

national health insurance systems. Five assessed the impact on treatment delay or

adherence, and 25 focused on the receipt of guideline recommended treatment. 20/

25 studies demonstrated evidence that patients with pre‐existing mental health

disorders were less likely to receive guideline recommended therapies such as

surgery or radiotherapy. In addition, there was a greater likelihood of receiving less

intensive or modified treatment including systemic therapy.

Conclusions: Across different cancer types and treatment modalities there is evi-

dence of a clear disparity in the receipt of guideline recommended cancer treatment

for patients with pre‐existing mental health disorders. The effect of pre‐existing

mental health disorders on treatment delay or adherence is under‐researched.

Future research needs to include low‐ and middle‐income countries as well as

qualitative investigations to understand the reasons for disparities in cancer

treatment.

K E Y W O R D S

cancer, guideline treatment, mental health, oncology, psycho‐oncology, time‐to‐treatment,
treatment adherence and compliance
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1 | BACKGROUND

The burden of cancer is growing rapidly with the World Health

Organization reporting 19 million new cancer cases and 9.9 million

cancer deaths globally in 2020.1 The management of co‐existent

diseases or health problems in people diagnosed with cancer is a

major area of evaluation with mental health disorders increasingly

recognized as being common in this population.2 The prevalence of

anxiety and/or depression is estimated to be between 20% and

25% amongst patients attending oncology clinics.3 This is highly

relevant in the light of evidence that disparities in access to and

outcomes from cancer care have been identified in individuals with

a pre‐existing Mental Health Disorder (PMHD).4 Previous research

has demonstrated that cancer patients with these disorders are

both less likely to undergo cancer screening and to have a higher

risk of cancer mortality.4,5 One meta‐analysis found that women

with schizophrenia are less likely to receive mammographic

screening compared with those without.5 A US study showed that

patients with bipolar disorder, schizophrenia, or other psychotic

disorder prior to a breast cancer diagnosis had higher all‐cause

mortality compared to those without.6 Another US study found a

higher risk for all‐cause, cancer‐related, and non‐cancer‐related

mortality after 5 years for patients with pre‐existing depression

compared to those without.7 In other words, individuals with

PMHD have a lower life expectancy, especially those with severe

PMHD.

It is known that good management of cancer care leads to a

better outcome. However, a few studies including surveys of health

professionals have found that the management of cancer care among

individuals with PMHD is a challenge. For example, patients may

experience diagnosis or treatment delays, have difficulties in

adhering to or receipt of appropriate cancer treatment because of

the symptoms of mental disorders.8,9 Poorer adherence could lead to

those individuals with PMHD not being allocated to recommended

treatment pathways. Therefore, the important questions about the

management of cancer in the context of PMHD are to what extent

patients experience treatment delays or receive different/less

effective treatment regimens compared to those without PMHD.

Such disparities are important to understand as they are likely to

have an impact on mortality and morbidity from cancer.10 Equally,

they may also be amenable to intervention if major disparities are

evident.

Although some studies have explored the potential impact of

PMHD on receipt of guideline recommended cancer treatment,

this has not yet been investigated systematically. Furthermore,

the impact of PMHD on the timely receipt of treatment or on

treatment adherence remains unknown. The purpose of this re-

view is therefore to synthesize the influence of PMHD on the

time from cancer diagnosis to treatment, cancer treatment

adherence, and differences in receipt of guideline recommended

cancer treatment.

2 | METHODS/LITERATURE SEARCH

2.1 | Search strategy and selection criteria

This systematic review aims to investigate the influence of PMHD on

(1) the time from a cancer diagnosis to receiving treatment, (2)

adherence to cancer treatment and (3) differences in receipt of

guideline recommended cancer treatment. PMHD was defined as a

mental health‐related diagnosis that had occurred and been diag-

nosed prior to a cancer diagnosis. This study focused on the most

commonly diagnosed mental health/psychiatric disorders including

schizophrenia spectrum and other psychotic disorders, depressive

disorders, anxiety disorders, obsessive‐compulsive disorders, bipolar

and related disorders, such as mania.8 We also included trauma‐and

stressor‐related disorders, dissociative disorders, feeding and eating

disorders, substance‐related and addictive disorders, and personality

disorders.11 However, mental health disorders caused by organic or

neurological disorders, such as dementia and other cognitive disor-

ders were excluded. The included and excluded mental disorders are

listed in Table 1. All the mental health disorders in each study were

determined using administrative health data which included outpa-

tient or emergency department visits, hospital admissions, and phy-

sicians' notes (Table 2).

This systematic review followed the Preferred Reporting Items

for Systematic Reviews and Meta‐analysis (PRISMA) statement12

(Figure 1). Articles and abstracts published in English between 1

January 1995 and 23 May 2022 were searched for using MEDLINE,

Embase, and APA PsycInfo. The search strategies are presented in

supplement 1. Studies were excluded if: (1) they were not published

in English; (2) they did not include a comparison group; (3) the mental

disorder was diagnosed at or after a cancer diagnosis; (4) the mental

disorders were defined by self‐report questionnaire, or (5) they were

case studies, review articles, editorials, qualitative studies, abstracts

only or conference proceedings.

The included studies were assessed for quality using the

Newcastle‐Ottawa Scale (NOS) which consists of eight items with

three subscales.13 The assessment of case‐control studies includes

case/control definition adequacy and representativeness, compara-

bility of case and control, and ascertainment of exposure. The

assessment of cohort studies includes representativeness of

exposed/non‐exposed cohorts, comparability of cohorts, and

assessment of outcomes. The total maximum score is nine. A study

scoring equal to or greater than seven is judged to demonstrate high

quality and at a low risk of bias, and a study scoring equal to or less

than four is low quality14 and at a high risk of bias.

The studies included were initially selected by YHW and EAD with

AA checking them and agreeing the excluded studies. YHW and EAD

then extracted data from each study, assessed its quality, and dis-

cussed any disagreement with AA to reach a consensus. RS reviewed

the findings from the perspective of clinical psychiatry. All authors

critically reviewed the manuscript and approved the final version.

2 - WANG ET AL.
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Table 2 shows the data extracted for each study. Descriptors

include year of publication, period of analysis, study country, data

sources analyzed, information on study subjects (cancer types and

number of patients), mental health disorders (types, definition of

PMHD, and duration prior to a cancer diagnosis), study design

(measured items and adjusted variables), and main findings. Table 3

shows the NOS assessment for each of the eight items and the total

score for each study. We also listed the factors used to adjust

analyses in each study in Table 4. These included patients'

demographic characteristics (age at the cancer diagnosis, sex, socio‐
economic status, race/ethnicity, and geography of residence), dis-

ease characteristics (cancer stage, cancer diagnosis method, tumor

size, and comorbidity), health coverage, and health provider

information.

3 | RESULTS

We identified 7011 studies from our initial databases searches.

Following application of our inclusion and exclusion criteria, 45

studies (35 studies and 10 additional studies identified by using the

snowball method) were included for full text review. Of these, 16

studies were excluded because of (1) a definition of PMHD by self‐
report questionnaire, (2) without a comparison group, or (3) a

diagnosis of mental health disorder at or after a cancer diagnosis.

Of the 29 studies included in the final analysis, 26 studies were

conducted during 2012–2022, with only three studies identified

prior to this period.27,29,34 The main cancer types were breast

(n = 11),15–25,43 non‐small cell lung (NSCLC) (n = 6),30–34,43 colon

(n = 6),27–29,41–43 and rectal cancers (n = 6).27,28,40–43 Other cancer

types included head/neck (n = 3),36,42,43 prostate (n = 3),38,39,43

bladder (n = 2),15,43 cervical (n = 2),26,43 gastric (n = 2),41,43

esophageal (n = 2),35,43 pancreatic (n = 2),37,43 and urothelial

(n = 2)42,43 cancers. The majority of studies were from the United

States (US) (n = 17),15,19,22,24–26,29,31–35,37–40,42 Denmark

(n = 4),20,23,28,30 and Japan (n = 3),16,21,41 with single studies

identified from Australia,43 Canada,27 Finland,17 Germany,18 and

Taiwan.36

Of the 29 studies, only three investigated whether cancer pa-

tients with PMHD experienced any delays in the receipt of treatment

following their diagnosis.15,22,42 Two studies focused on cancer

treatment adherence.19,26 The rest explored differences in receipt of

guideline recommended cancer treatment between cancer patients

with PMHD and those without it.15–18,20,21,23–25,27–41,43

3.1 | Time from cancer diagnosis to cancer
treatments

Three studies, all from the US15,22,42 explored differences in time

from cancer diagnosis to the receipt of cancer treatment between

patients with and without PMHD. The first included 408 patients

with an axis I mental health disorders (as defined by the Diagnostic

and Statistical Manual of Mental Disorders IV, DSM‐IV) at least

1 year prior to the diagnosis of colorectal, urothelial, and head/neck

cancers.42 There was no significant difference in the time from

diagnosis to initiation of treatment between patients with and

without mental health disorders (median time: 43 vs. 44 days,

p = 0.2352).42 By contrast, the second study focused on 16,636

women with breast cancer and found a positive association with

PMHD and treatment delay of greater than or equal to 60 or 90 days.

After controlling for patients' demographic characteristics and cancer

stage, breast cancer patients with severe PMHD including bipolar

disorder, schizophrenia, and other psychotic disorders had a 36%

increased risk of a 60 days or greater delay in receiving their first

treatment (surgery, chemotherapy, or radiation) following their initial

T A B L E 1 Mental disorders included and excluded from this review.

Included Excluded

Schizophrenia spectrum and other psychotic disorders Disruptive, impulse‐control, and conduct disorders

Bipolar and related disorders Somatic symptom and related disorders

Depressive disorders Elimination disorders

Anxiety disorders Sleep‐wake disorders

Obsessive‐compulsive and related disorders Sexual dysfunctions

Trauma‐ and stressor‐related disorders Gender dysphoria

Dissociative disorders Neurodevelopmental disorders

Feeding and eating disorders Neurocognitive disorders

Substance‐related and addictive disorders Paraphilic disorders

Personality disorders Other mental disorders

Medication‐induced movement disorders and other adverse

effects of medication

Other conditions that may be a focus of clinical attention

WANG ET AL. - 3
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diagnosis compared to breast cancer patients without PMHD

(adjusted risk ratio [RR] = 1.36, 95% confidence interval [CI] = 1.06–

1.74).22 Breast cancer patients with PMHD had a 13% increased risk

of a delay of 90 days or more from their last operation to adjuvant

chemotherapy (adjusted RR = 1.13, 95% CI = 1.01–1.26) (Table 2).22

The third study compared the time duration from a bladder cancer

diagnosis to radical cystectomy between individuals with severe

PMHD including bipolar disorder, schizophrenia, or other psychotic

disorders (n = 726) to those without.15 It found that the mean time to

radical cystectomy was significantly lower for bladder cancer pa-

tients with severe PMHD compared to those without (1.5 vs.

3.9 months, p < 0.001).15

3.2 | Cancer treatment adherence

Two studies from Denmark were concerned with adherence to can-

cer treatment.19,26 Rubinsak et al.26 investigated the time taken to

complete radiation therapy by 129 cervical cancer patients. They

found no difference in the mean number of days to complete radia-

tion therapy in patients with substance use disorders compared to

those without (62.7 vs. 57.2 days, p = 0.818). Haskins et al.19 focused

on endocrine therapy for women with breast cancer. They found that

compared to women with breast cancer but without PMHD, those

with substance use disorders (hazard ratio (HR) = 0.85, 95%

CI = 0.85–0.86) or anxiety disorders (HR = 0.88, 95% CI = 0.87–0.88)

were less compliant with their endocrine therapy for at least 1 year

after controlling for cancer stage, race/ethnicity, age, comorbidity,

and year of cancer diagnosis (Table 2).

3.3 | Differences in receipt of guideline
recommended cancer treatments

Our review identified a total of 25 studies that focused on the

treatment of nine main cancer types: breast, prostate, colon, rectum,

NSCLC, bladder, head/neck, esophageal and pancreatic cancers

(Table 2).

3.4 | Breast cancer

There were eight studies of women with breast cancer conducted

across Finland,15 Germany,18 the US (n = 2),24,25 Denmark

(n = 2),20,23 and Japan (n = 2).16,21 Three studies found that breast

cancer patients with schizophrenia,20 depression23 and any mental

health illness24 were less likely to be allocated to guideline recom-

mended cancer treatment. These studies showed consistently that

people with PMHD were more likely to be allocated to non‐guideline

treatment [OR] (OR = 1.50, 95% CI = 1.15–1.94)20 (OR = 1.14, 95%

CI = 1.03–1.27,23 or less likely to receive guideline recommended

cancer treatment (OR = 0.79, 95% CI = 0.65–0.97)24 but did not

specify the type of treatment in the analysis. One study from Japan

showed that women with PMHD underwent total mastectomy

significantly more often (89% vs. 78%, p = 0.011) and underwent

postoperative adjuvant chemotherapy (0% vs. 19%, p = 0.0031) and

radiation therapy (2.2% vs. 18%, p = 0.0059) less often, compared

with those women without PMHD.21 Another study from Japan

showed that women with a pre‐existing diagnosis of schizophrenia

were significantly more likely to undergo mastectomy (84.3% vs.

F I G U R E 1 PRISMA diagram.

WANG ET AL. - 13

 10991611, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pon.6081 by K

ings C
ollege L

ondon, W
iley O

nline L
ibrary on [24/01/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



T
A

B
L

E
3

N
O

S
sc

al
e.

A
u

th
o

r,
ye

ar

Se
le

ct
io

n
C

o
m

p
ar

ab
ili

ty
O

u
tc

o
m

e

Q
u

al
it

y

sc
o

re

R
ep

re
se

n
ta

ti
ve

n
es

s
o

f
th

e
ex

p
o

se
d

co
h

o
rt

Se
le

ct
io

n
o

f
th

e
n

o
n
‐

ex
p

o
se

d
co

h
o

rt

A
sc

er
ta

in
m

en
t

o
f

ex
p

o
su

re

D
em

o
n

st
ra

ti
o

n
th

at
o

u
tc

o
m

e
o

f
in

te
re

st
w

as
n

o
t

p
re

se
n

t
at

th
e

st
ar

t
o

f
th

e
st

u
d

y

C
o

m
p

ar
ab

ili
ty

o
f

co
h

o
rt

s
o

n
th

e
b

as
is

o
f

th
e

d
es

ig
n

o
r

an
al

ys
is

A
ss

es
sm

en
t

o
f

o
u

tc
o

m
e

F
o

llo
w
‐u

p
lo

n
g

en
o

u
gh

fo
r

an

o
u

tc
o

m
e

to
o

cc
u

r

A
d

eq
u

ac
y

o
f

fo
llo

w
‐u

p
o

f

co
h

o
rt

s

Sa
th

ia
n
at

h
en

et
al

.,

2
0
2
0

1
5

*
*

*
*

*
*

*
*

8

K
an

es
h
ir

o
et

al
.,

2
0
2
2

1
6

*
*

*
*

*
*

*
*

8

A
h
lg

ré
n
‐

R
im

p
ilä

in
en

et
al

.,
2
0
2
0

1
7

*
*

*
*

4

G
ro

ß
et

al
.,

2
0
2
0

1
8

*
*

*
*

*
*

6

H
as

ki
n
s

et
al

.,

2
0
1
9

1
9

*
*

*
*

*
*

*
7

D
al

to
n

et
al

.,
2
0
1
8

2
0

*
*

*
*

*
*

*
7

Sh
in

d
en

et
al

.,

2
0
1
7

2
1

*
*

*
3

Ig
la

y
et

al
.,

2
0
1
7

2
2

*
*

*
*

*
*

*
*

8

Su
p
p
li

et
al

.,
2
0
1
7

2
3

*
*

*
*

*
*

6

M
ah

ab
al

es
h
w

ar
ka

r

et
al

.,
2
0
1
5

2
4

*
*

*
*

*
*

*
7

G
o
o
d
w

in
et

al
.,

2
0
0
4

2
5

*
*

*
*

*
*

*
7

R
u
b
in

sa
k

et
al

.,

2
0
1
9

2
6

*
*

*
*

*
*

*
7

M
ah

ar
et

al
.,

2
0
2
0

2
7

*
*

*
*

*
*

*
*

8

K
ae

rl
ev

et
al

.,

2
0
1
8

2
8

*
*

*
*

*
*

6

14 - WANG ET AL.

 10991611, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pon.6081 by K

ings C
ollege L

ondon, W
iley O

nline L
ibrary on [24/01/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



T
A

B
L

E
3

(C
o
n
ti

n
u
ed

)

A
u

th
o

r,
ye

ar

Se
le

ct
io

n
C

o
m

p
ar

ab
ili

ty
O

u
tc

o
m

e

Q
u

al
it

y
sc

o
re

R
ep

re
se

n
ta

ti
ve

n
es

s

o
f

th
e

ex
p

o
se

d
co

h
o

rt
Se

le
ct

io
n

o
f

th
e

n
o

n
‐

ex
p

o
se

d
co

h
o

rt
A

sc
er

ta
in

m
en

t
o

f
ex

p
o

su
re

D
em

o
n

st
ra

ti
o

n
th

at
o

u
tc

o
m

e

o
f

in
te

re
st

w
as

n
o

t
p

re
se

n
t

at
th

e
st

ar
t

o
f

th
e

st
u

d
y

C
o

m
p

ar
ab

ili
ty

o
f

co
h

o
rt

s

o
n

th
e

b
as

is
o

f
th

e
d

es
ig

n
o

r
an

al
ys

is
A

ss
es

sm
en

t
o

f
o

u
tc

o
m

e

F
o

llo
w
‐u

p
lo

n
g

en
o

u
gh

fo
r

an
o

u
tc

o
m

e
to

o
cc

u
r

A
d

eq
u

ac
y

o
f

fo
llo

w
‐u

p
o

f
co

h
o

rt
s

B
ai

lla
rg

eo
n

et
al

.,

2
0
1
1

2
9

*
*

*
*

*
*

*
7

Ia
ch

in
a

et
al

.,
2
0
1
7

3
0

*
*

*
*

*
*

6

Li
n

et
al

.,
2
0
1
6

3
1

*
*

*
*

*
*

6

Su
lli

va
n

et
al

.,

2
0
1
4

3
2

*
*

*
*

*
*

*
*

8

B
er

ga
m

o
et

al
.,

2
0
1
4

3
3

*
*

*
*

*
*

*
7

Su
lli

va
n

et
al

.,

2
0
1
4

3
4

*
*

*
*

*
*

*
7

O
’R

o
u
rk

e
et

al
.,

2
0
0
8

3
5

*
*

*
*

*
5

C
h
an

g
et

al
.,

2
0
1
3

3
6

*
*

*
*

*
*

6

B
o
yd

et
al

.,
2
0
1
2

3
7

*
*

*
*

*
*

*
*

8

F
ri

ed
et

al
.,

2
0
1
9

3
8

*
*

*
*

*
*

*
*

8

P
ra

sa
d

et
al

.,

2
0
1
4

3
9

*
*

*
*

*
*

*
7

W
ie

gh
ar

d
et

al
.,

2
0
1
5

4
0

*
*

*
*

*
5

W
ad

ia
et

al
.,

2
0
1
5

4
2

*
*

*
*

*
*

6

K
is

el
y

et
al

.,
2
0
1
3

4
3

*
*

*
*

*
*

6

A
u

th
o

r,
ye

ar

Se
le

ct
io

n
C

o
m

p
ar

ab
ili

ty
E

xp
o

su
re

Q
u

al
it

y

sc
o

re

Is
th

e
ca

se
d

efi
n

it
io

n

ad
eq

u
at

e

R
ep

re
se

n
ta

ti
ve

n
es

s

o
f

th
e

ca
se

s

Se
le

ct
io

n
o

f

co
n

tr
o

ls
D

efi
n

it
io

n
o

f
co

n
tr

o
ls

C
o

m
p

ar
ab

ili
ty

o
f

ca
se

s
an

d
co

n
tr

o
ls

o
n

th
e

b
as

is

o
f

th
e

d
es

ig
n

o
r

an
al

ys
is

A
sc

er
ta

in
m

en
t

o
f

ex
p

o
su

re

Sa
m

e
m

et
h

o
d

o
f

as
ce

rt
ai

n
m

en
t

fo
r

ca
se

s
an

d
co

n
tr

o
ls

N
o

n
‐

re
sp

o
n

se

ra
te

Is
h
ik

aw
a

et
al

.,

2
0
1
6

4
1

*
*

*
*

*
*

*
7

WANG ET AL. - 15

 10991611, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pon.6081 by K

ings C
ollege L

ondon, W
iley O

nline L
ibrary on [24/01/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



T
A

B
L

E
4

A
d
ju

st
m

en
t

fo
r

o
th

er
va

ri
ab

le
s

ca
rr

ie
d

o
u
t

in
ea

ch
st

u
d
y.

A
u

th
o

r,
ye

ar
C

an
ce

r
ty

p
es

M
en

ta
l

h
ea

lt
h

d
is

o
rd

er
C

o
u

n
tr

y
H

ea
lt

h
co

ve
ra

ge
A

ge
St

ag
e

O
th

er
ca

n
ce

r
in

fo
.

C
o

m
o

rb
id

it
y/

H
ea

lt
h

co
n

d
it

io
n

Se
x

Y
ea

r
SE

S
R

ac
e/

et
h

n
ic

it
y

O
th

er
so

ci
o
‐e

co
n

o
m

ic
G

eo
gr

ap
h

y
H

o
sp

it
al

in
fo

.

Sa
th

ia
n
at

h
en

et
al

.,
2
0
2
0

1
5

B
la

d
d
er

A
n
xi

et
y

d
is

o
rd

er
,d

ep
re

ss
io

n
,

b
ip

o
la

r
d
is

o
rd

er
,

sc
h
iz

o
p
h
re

n
ia

,a
n
d

o
th

er
p
sy

ch
o
ti

c
d
is

o
rd

er
s

U
S

A
ll

co
ve

re
d

b
y

M
ed

ic
ar

e
X

‐
X

;
T
u
m

o
r

gr
ad

e
X

;
C

C
I

X
X

X
X

X
;
E
d
u
ca

ti
o
n
al

le
ve

l
‐

‐

K
an

es
h
ir

o
et

al
.,

2
0
2
2

1
6

B
re

as
t

Sc
h
iz

o
p
h
re

n
ia

Ja
p
an

A
ll

co
ve

re
d

b
y

N
at

io
n
al

H
ea

lt
h

In
su

ra
n
ce

‐
‐

‐
‐

‐
‐

‐
‐

‐
‐

‐

A
h
lg

ré
n
‐

R
im

p
ilä

in
en

et
al

.,
2
0
2
0

1
7

B
re

as
t

N
o
n
‐a

ff
ec

ti
ve

p
sy

ch
o
si

s,
su

b
st

an
ce

u
se

d
is

o
rd

er
,m

o
o
d

d
is

o
rd

er
F
in

la
n
d

A
ll

co
ve

re
d

b
y

N
at

io
n
al

H
ea

lt
h

In
su

ra
n
ce

‐
‐

‐
‐

‐
‐

‐
‐

‐
‐

‐

G
ro

ß
et

al
.,

2
0
2
0

1
8

B
re

as
t

N
o
n
‐s

p
ec

ifi
c

m
en

ta
l
h
ea

lt
h

ill
n
es

s
G

er
m

an
y

‐
X

X
X

;
C

an
ce

r
d
ia

gn
o
si

s
m

et
h
o
d

X
;
Se

co
n
d
ar

y
d
is

ea
se

s
‐

‐
‐

‐
X

;
E
d
u
ca

ti
o
n
al

le
ve

l
‐

‐

H
as

ki
n
s

et
al

.,
2
0
1
9

1
9

B
re

as
t

D
ep

re
ss

io
n
,a

n
xi

et
y

d
is

o
rd

er
,

ad
ju

st
m

en
t

d
is

o
rd

er
,d

el
ir

iu
m

,
d
em

en
ti

a,
p
er

so
n
al

it
y

d
is

o
rd

er
,

b
ip

o
la

r
d
is

o
rd

er
,

sc
h
iz

o
p
h
re

n
ia

,n
o
n
‐

sc
h
iz

o
p
h
re

n
ia

p
sy

ch
o
si

s,
su

b
st

an
ce

u
se

U
S

A
ll

co
ve

re
d

b
y

M
ed

ic
ar

e
X

X
‐

X
;
A

d
ju

st
ed

N
C

I
co

m
o
rb

id
it

y
sc

o
re

‐
X

‐
X

‐
‐

‐

D
al

to
n

et
al

.,
2
0
1
8

2
0

B
re

as
t

Sc
h
iz

o
p
h
re

n
ia

o
r

re
la

te
d

co
n
d
it

io
n
s

D
en

m
ar

k
A

ll
co

ve
re

d
b
y

N
at

io
n
al

H
ea

lt
h

In
su

ra
n
ce

X
‐

‐
X

;
C

C
I

‐
X

‐
‐

X
;
E
d
u
ca

ti
o
n
al

le
ve

l
‐

‐

Sh
in

d
en

et
al

.,
2
0
1
7

2
1

B
re

as
t

Sc
h
iz

o
p
h
re

n
ia

,d
em

en
ti

a,
in

te
lle

ct
u
al

d
is

ab
ili

ty
Ja

p
an

A
ll

co
ve

re
d

b
y

N
at

io
n
al

H
ea

lt
h

In
su

ra
n
ce

‐
‐

‐
‐

‐
‐

‐
‐

‐
‐

‐

Ig
la

y
et

al
.,

2
0
1
7

2
2

B
re

as
t

A
n
xi

et
y

d
is

o
rd

er
,d

ep
re

ss
io

n
,

b
ip

o
la

r
d
is

o
rd

er
,

sc
h
iz

o
p
h
re

n
ia

,a
n
d

o
th

er
p
sy

ch
o
ti

c
d
is

o
rd

er

U
S

A
ll

co
ve

re
d

b
y

M
ed

ic
ar

e
X

X
‐

X
;
C

C
I

‐
‐

X
X

X
;
M

ar
it

al
st

at
u
s

X
‐

Su
p
p
li

et
al

.,
2
0
1
7

2
3

B
re

as
t

D
ep

re
ss

io
n

D
en

m
ar

k
A

ll
co

ve
re

d
b
y

N
at

io
n
al

H
ea

lt
h

In
su

ra
n
ce

X
‐

X
;T

u
m

o
r

si
ze

,N
o
.

o
f

tu
m

o
r‐

p
o
si

ti
ve

ax
ill

ar
y

ly
m

p
h

n
o
d
e,

es
tr

o
ge

n
‐

re
ce

p
to

r
st

at
u
s

X
;
C

C
I

‐
X

‐
‐

X
;
E
d
u
ca

ti
o
n
al

le
ve

l,
co

h
ab

it
in

g
‐

‐

M
ah

ab
al

es
h
w

ar
ka

r
et

al
.,

2
0
1
5

2
4

B
re

as
t

M
o
o
d

d
is

o
rd

er
,p

sy
ch

o
ti

c
d
is

o
rd

er
U

S
A

ll
co

ve
re

d
b
y

M
ed

ic
ai

d
X

X
‐

X
;
C

C
I,

N
o
.o

f
o
u
tp

at
ie

n
t

vi
si

ts

‐
‐

‐
X

‐
X

‐

G
o
o
d
w

in
et

al
.,

2
0
0
4

2
5

B
re

as
t

D
ep

re
ss

io
n

U
S

A
ll

co
ve

re
d

b
y

M
ed

ic
ar

e
X

‐
‐

X
;
C

C
I,

N
o
.o

f
d
o
ct

o
r

vi
si

ts
‐

‐
‐

X
X

;
M

ar
it

al
st

at
u
s

X
‐

16 - WANG ET AL.

 10991611, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pon.6081 by K

ings C
ollege L

ondon, W
iley O

nline L
ibrary on [24/01/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



T
A

B
L

E
4

(C
o
n
ti

n
u
ed

)

A
u

th
o

r,
ye

ar
C

an
ce

r
ty

p
es

M
en

ta
l

h
ea

lt
h

d
is

o
rd

er
C

o
u

n
tr

y
H

ea
lt

h
co

ve
ra

ge
A

ge
St

ag
e

O
th

er
ca

n
ce

r
in

fo
.

C
o

m
o

rb
id

it
y/

H
ea

lt
h

co
n

d
it

io
n

Se
x

Y
ea

r
SE

S
R

ac
e/

et
h

n
ic

it
y

O
th

er
so

ci
o
‐e

co
n

o
m

ic
G

eo
gr

ap
h

y
H

o
sp

it
al

in
fo

.

R
u
b
in

sa
k

et
al

.,
2
0
1
9

2
6

C
er

vi
ca

l
Su

b
st

an
ce

u
se

d
is

o
rd

er
U

S
‐

‐
‐

‐
‐

‐
‐

‐
‐

‐
‐

‐

M
ah

ar
et

al
.,

2
0
2
0

2
7

C
o
lo

re
ct

al
D

ep
re

ss
io

n
,b

ip
o
la

r
d
is

o
rd

er
,

sc
h
iz

o
p
h
re

n
ia

,a
n
d

o
th

er
n
o
n
‐

o
rg

an
ic

p
sy

ch
o
ti

c
ill

n
es

se
s

C
an

ad
a

A
ll

co
ve

re
d

b
y

U
n
iv

er
sa

l
H

ea
lt

h
‐

ca
re

sy
st

em

X
X

X
;
P

ri
m

ar
y

tu
m

o
rs

lo
ca

ti
o
n

‐
X

X
‐

‐
‐

X
‐

K
ae

rl
ev

et
al

.,
2
0
1
8

2
8

C
o
lo

re
ct

al
Sc

h
iz

o
p
h
re

n
ia

,s
ch

iz
o
ty

p
al

an
d

d
el

u
si

o
n
al

d
is

o
rd

er
,m

o
o
d

af
fe

ct
iv

e
d
is

o
rd

er

D
en

m
ar

k
A

ll
co

ve
re

d
b
y

N
at

io
n
al

H
ea

lt
h

In
su

ra
n
ce

X
X

‐
X

;
C

C
I

X
‐

X
‐

X
;
E
d
u
ca

ti
o
n
al

le
ve

l
‐

‐

B
ai

lla
rg

eo
n

et
al

.,
2
0
1
1

2
9

C
o
lo

n
M

o
o
d

d
is

o
rd

er
,p

sy
ch

o
ti

c
d
is

o
rd

er
,

su
b
st

an
ce

u
se

d
is

o
rd

er
,

d
em

en
ti

a,
o
th

er
m

en
ta

l
d
is

o
rd

er

U
S

A
ll

co
ve

re
d

b
y

M
ed

ic
ar

e
X

X
‐

X
;
C

C
I

X
X

X
X

X
;
M

ar
it

al
st

at
u
s

X
‐

Ia
ch

in
a

et
al

.,
2
0
1
7

3
0

N
o
n
‐s

m
al

l
ce

ll
lu

n
g

ca
n
ce

r

D
ep

re
ss

io
n

D
en

m
ar

k
A

ll
co

ve
re

d
b
y

N
at

io
n
al

H
ea

lt
h

In
su

ra
n
ce

X
X

‐
X

;
C

C
I

X
‐

‐
‐

‐
‐

‐

Li
n

et
al

.,
2
0
1
6

3
1

N
o
n
‐s

m
al

l
ce

ll
lu

n
g

ca
n
ce

r

A
n
y

m
en

ta
l
d
is

o
rd

er
U

S
A

ll
co

ve
re

d
b
y

M
ili

ta
ry

H
ea

lt
h

Sy
st

em
X

X
X

;
T
u
m

o
r

gr
ad

e,
h
is

to
lo

gy
,

re
cu

rr
en

ce

X
;
C

o
m

o
rb

id
it

y
in

d
ex

,s
p
ec

ifi
c

m
en

ta
l

d
is

o
rd

er
,

to
b
ac

co
u
se

X
‐

‐
X

X
;
M

ar
it

al
st

at
u
s

‐
‐

Su
lli

va
n

et
al

.,
2
0
1
4

3
2

N
o
n
‐s

m
al

l
ce

ll
lu

n
g

ca
n
ce

r

D
ep

re
ss

io
n

U
S

D
at

a
w

er
e

o
b
ta

in
ed

fr
o
m

V
et

er
an

s
A

ff
ai

rs

X
X

‐
X

;
C

C
I,

to
b
ac

co
u
se

‐
X

‐
X

‐
X

‐

B
er

ga
m

o
et

al
.,

2
0
1
4

3
3

N
o
n
‐s

m
al

l
ce

ll
lu

n
g

ca
n
ce

r

Sc
h
iz

o
p
h
re

n
ia

U
S

A
ll

co
ve

re
d

b
y

M
ed

ic
ar

e
X

‐
X

;
H

is
to

lo
gy

X
;
C

o
m

o
rb

id
it

y
in

d
ex

X
‐

X
‐

X
;
M

ar
it

al
st

at
u
s

‐
‐

Su
lli

va
n

et
al

.,
2
0
1
4

3
4

N
o
n
‐s

m
al

l
ce

ll
lu

n
g

ca
n
ce

r

D
ep

re
ss

io
n

U
S

D
at

a
w

er
e

o
b
ta

in
ed

fr
o
m

V
et

er
an

s
A

ff
ai

rs

X
X

X
;
H

is
to

lo
gy

X
;
C

C
I,

to
b
ac

co
u
se

‐
X

‐
‐

‐
X

‐

O
’R

o
u
rk

e
et

al
.,

2
0
0
8

3
5

E
so

p
h
ag

ea
l

ca
n
ce

r
P

sy
ch

ia
tr

ic
ill

n
es

s,
d
ep

re
ss

io
n
,

p
o
st
‐t

ra
u
m

at
ic

st
re

ss
d
is

o
rd

er
,

an
xi

et
y

d
is

o
rd

er
,d

em
en

ti
a,

sc
h
iz

o
p
h
re

n
ia

,p
er

so
n
al

it
y

d
is

o
rd

er

U
S

D
at

a
w

er
e

o
b
ta

in
ed

fr
o
m

a
V

et
er

an
s

A
ff

ai
rs

h
o
sp

it
al

‐
‐

‐
‐

‐
‐

‐
‐

‐
‐

‐

C
h
an

g
et

al
.,

2
0
1
3

3
6

O
ra

l
Sc

h
iz

o
p
h
re

n
ia

,m
aj

o
r

af
fe

ct
iv

e
d
is

o
rd

er
,o

th
er

m
en

ta
l
ill

n
es

s
T
ai

w
an

A
ll

co
ve

re
d

b
y

N
at

io
n
al

H
ea

lt
h

In
su

ra
n
ce

X
‐

‐
X

;
C

C
I

X
‐

‐
‐

‐
X

X
;
H

o
sp

it
al

o
w

n
er

sh
ip

,
ac

cr
ed

it
at

io
n

le
ve

l

B
o
yd

et
al

.,
2
0
1
2

3
7

P
an

cr
ea

ti
c

D
ep

re
ss

io
n

U
S

A
ll

co
ve

re
d

b
y

M
ed

ic
ar

e
X

‐
‐

X
;
C

o
m

o
rb

id
it

y
X

‐
‐

X
X

;
M

ar
it

al
st

at
u
s

X
‐

F
ri

ed
et

al
.,

2
0
1
9

3
8

P
ro

st
at

e
B

ip
o
la

r
d
is

o
rd

er
,s

ch
iz

o
p
h
re

n
ia

,
o
th

er
p
sy

ch
o
ti

c
d
is

o
rd

er
U

S
A

ll
co

ve
re

d
b
y

M
ed

ic
ar

e
X

X
‐

X
;
C

C
I

‐
X

X
X

X
;
M

ar
it

al
st

at
u
s,

p
o
ve

rt
y

le
ve

l,
ed

u
ca

ti
o
n

le
ve

l

X
‐

P
ra

sa
d

et
al

.,
2
0
1
4

3
9

P
ro

st
at

e
D

ep
re

ss
io

n
U

S
A

ll
co

ve
re

d
b
y

M
ed

ic
ar

e
X

‐
X

;
G

ra
d
e

o
f

tu
m

o
rs

,
N

C
C

N
ri

sk
ca

te
go

ry

X
;
C

C
I

‐
X

X
X

X
;
M

ar
it

al
st

at
u
s,

ed
u
ca

ti
o
n

le
ve

l
X

‐‐

(C
o
n
ti

n
u
es

)

WANG ET AL. - 17

 10991611, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pon.6081 by K

ings C
ollege L

ondon, W
iley O

nline L
ibrary on [24/01/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



63.2%, p = 0.0024) and less often received chemotherapy (40% vs.

88.7%, p < 0.0001), and guideline recommended cancer treatment

(61.8% vs. 79.1%, p = 0.0004), compared with those women without

schizophrenia.16 However, there was no significant difference on

radiation therapy (56.2% vs. 75.9%, p = 0.078), hormone therapy

(84.2% vs. 90.6%, p = 0.20) and anti‐HER2 therapy (50% vs. 81.5%,

p = 0.35) between the two groups in that study.16 Furthermore, one

US study showed that women with a pre‐existing diagnosis of

depression were less likely to receive treatment with curative intent

(59.7% vs. 66.2%, p < 0.05).25 The study from Finland demonstrated

that 48% of women without PMHD had received radiotherapy, in

contrast to 38% of those with a history of non‐affective psychosis,

43% of those with substance use disorder, and 43% of those with a

history of mood disorder (p < 0.001).17 However, one study from

Germany showed that women with PMHD tended to receive a

mastectomy (OR = 1.43, 95% CI = 0.79–2.60) rather than a breast

conserving surgery (OR = 0.70, 95% CI = 0.42–1.17) but the odds

were not significant after controlling for age, education, cancer stage,

health condition, and health insurance.18

3.5 | Prostate cancer

Two studies from the US focused on men with prostate cancer and

reported consistent findings. Men defined as having a pre‐existing

diagnosis of depression (p < 0.006) or severe PMHD including bi-

polar disorder, schizophrenia, and other psychotic disorder were less

likely to undergo either surgery or radiation therapy with curative

intent.38,39 Men with severe PMHD were less likely to receive sur-

gery (OR = 0.66, 95% CI = 0.49–0.89) and radiation therapy with

hormone therapy (OR = 0.81, 95% CI = 0.67–0.98).38

3.6 | Colon and rectal cancers

The three studies evaluating the impact of PMHD in patients diag-

nosed with colon cancer all found an impact on the likelihood of

receiving a guideline recommended therapy.28,29,41 A Danish study

found that patients with schizophrenia, schizotypal and delusional

disorder, or mood affective disorders were less likely to receive

oncological treatment (chemotherapy or radiotherapy, by cancer site)

compared to patients without PMHD (OR = 0.55, 95% CI = 0.40–

0.76).28 A study from the US of colon cancer patients with PMHD

surviving 6 months from diagnosis found they were more likely not to

be allocated to any treatment (RR = 2.09, 95% CI = 1.86–2.35) or

adjuvant chemotherapy for colon cancer with Stage III (RR = 1.63,

95% CI = 1.49–1.79).29

By contrast, the results from studies of rectal cancer were

inconsistent.28,40 One study from Denmark found no difference in

the type of treatment received for patients with PMHD and those

without (OR = 0.72, 95% CI = 0.46–1.11).28 However, one US study

found patients with any PMHD were less likely to have sphincter‐
sparing rectal cancer surgery (OR = 0.77, 95% CI = 0.72–0.83),T
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especially those with a pre‐existing diagnosis of mood disorder

(OR = 0.70, 95% CI = 0.60–0.81), schizophrenia/psychotic conditions

(OR = 0.64, 95% CI = 0.42–0.98), and substance use disorder

(OR = 0.81, 95% CI = 0.74–0.90).40

One study from Japan demonstrated that patients with colo-

rectal or gastric cancers and pre‐existing schizophrenia were less

likely to receive invasive treatment (surgical or endoscopic treat-

ment) (OR = 0.77, 95% CI = 0.69–0.85).41 Another study from

Canada compared the differences in receipt of guideline recom-

mended cancer treatment between individuals with severe PMHD

including major depression, bipolar disorder, schizophrenia, and other

non‐organic psychotic illnesses and those without. This study showed

that patients with colorectal cancer and severe PMHD hospital ad-

missions were more likely not to be allocated to curative surgery

(RR = 2.15, 95% CI = 1.04–4.33). In addition, patients with severe

PMHD either for outpatient visits (RR = 1.22, 95% CI = 1.00–1.49) or

hospital admissions (RR = 2.07, 95% CI = 1.72–2.50) were more

likely not to be allocated to adjuvant chemotherapy following

resection.27

3.7 | Non‐small cell lung cancer

The five studies of patients with NSCLC found inconsistent

results.30–34 One study from Denmark demonstrated that patients

with depression were less likely to receive oncological treatment

(surgical resection, chemo +/− radiotherapy, targeted or immuno-

modulating drug therapies) (HR = 0.76, 95% CI = 0.64–0.91).30 A US

study found that older patients with schizophrenia were less likely to

receive stage appropriate treatment compared to those older pa-

tients without schizophrenia. For example, surgery for stage I‐IIIA
NSCLC (OR = 0.82, 95% CI = 0.68–0.98); chemoradiotherapy for

stage IIIB NSCLC (OR = 0.39, 95% CI = 0.26–0.58); or chemotherapy

for stage IV disease (OR = 0.39, 95% CI = 0.30–0.50). Among pa-

tients with a pre‐existing diagnosis of schizophrenia and stage I‐II
NSCLC, those who were not treated with surgical resection were

less frequently treated with radiation therapy (OR = 0.62, 95%

CI = 0.45–0.85).33 However, the US study also showed no difference

in receiving adjuvant chemotherapy for resected stage II‐IIIA disease

(p = 0.52).33 Another US study found no difference in the cancer

treatment received by patients with PMHD compared to those

without (HR = 1.00, 95% CI = 0.94–1.07).31 Similar results were also

reported in two further US studies which focused on lung cancer

patients with a pre‐existing diagnosis of depression.32,34 One showed

no significant differences in chemotherapy receipt for patients with

advanced stage disease irrespective of a pre‐existing diagnosis of

depression (p = 0.88).32 The other study demonstrated that a diag-

nosis of depression did not influence receipt of surgery among stage

I‐II patients (p = 0.34), receipt of chemotherapy among stage II, III,

and IV patients (p = 0.47, 0.29, and 0.21, respectively), or receipt of

radiation therapy for patients with stage III (p = 0.15) or stage IV

(p = 0.74).34

3.8 | Other cancers (bladder, head/neck,
esophageal, and pancreatic cancers)

Four studies investigated differences in the receipt of guideline

recommended cancer treatment between individuals with and

without PMHD before a diagnosis of bladder,15 head/neck,36

esophageal,35 and pancreatic37 cancers respectively. The first study

from the US15 showed that bladder cancer patients with severe

PMHD including bipolar disorder, schizophrenia, or other psychotic

disorders (OR = 0.67, 95% CI = 0.47–0.95), depression only

(OR = 0.79, 95% CI = 0.66–0.95), or both anxiety and depression

(OR = 0.57, 95% CI = 0.35–0.92) were significantly less likely to

undergo radical cystectomy. In addition, patients with severe PMHD

(OR = 0.55, 95% CI = 0.37–0.81) and those with depression only

(OR = 0.71, 95% CI = 0.58–0.88) were less likely to receive curative

treatment.15 The second study from Taiwan found that patients with

oral cancer and PMHD were less likely to receive surgery with or

without adjuvant therapy (OR = 0.47, 95% CI = 0.34–0.65).36 The

third study from the US showed a similar result finding that patients

with esophageal cancer and PMHD less often underwent surgical

resection than those without (38% vs. 59%, p = 0.031).35 The last

study from the US focused on pancreatic cancer and showed that

patients with depression had 37% (OR = 0.63, 95% CI = 0.52–0.76)

lower odds of undergoing surgical resection and 21% (OR = 0.79,

95% CI = 0.70–0.90) lower odds of receiving chemotherapy

compared to patients without depression.37

In summary, the impact on receipt of cancer treatment by PMHD

varied for different cancer types, types of mental health disorders, or

types of cancer treatment. However, the majority of studies showed

that individuals with PMHD were less likely to be allocated to

guideline recommended cancer treatment. This was the case for 7/8

studies for breast cancer,16,17,19,21,23–25 2/2 studies for prostate

cancer,38,39 3/3 studies for colon cancer,28,29,41 1/2 studies for rectal

cancer,40 2/2 for colorectal cancer,27,41 2/5 for NSCLC,30,33 and one

study of bladder, head/neck, esophageal, and pancreatic can-

cers.15,35–37

3.9 | Results robustness

We assessed the quality of studies included in the review using the

NOS (See methods). 17/29 of the studies were judged to be of high

quality,15,16,19,20,22,24–27,29,32–34,37–39,41 10/29 of medium qual-

ity,18,23,28,30,31,35,36,40,42,43 and 2/29 of low quality (Table 3).17,21

Most studies adjusted for patients' demographic characteristics (age,

sex, socio‐economic status, and race/ethnicity) and disease charac-

teristics (cancer stage, cancer diagnosis method, tumor size, and co-

morbidity). In addition, most of the study subjects were enrolled in

national health insurance programs or were Medicare beneficiaries in

the US. Fewer studies reported results that were adjusted for hos-

pital level characteristics (hospital ownership, accreditation level and

teaching hospital status) or geographical residence (Table 4).
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3.10 | Findings categorized by cancer types and
mental health disorders

We also looked at the implications on receipt of treatment by PMHD

and then subdivided according to tumor types (supplement 2) and

mental health disorder (supplement 3). Individuals with bladder,

breast cancer, and non‐small cell lung cancer were investigated for

more different types of PMHD compared to those with cervical,

colon, rectal, esophageal, oral, pancreatic, or prostate cancers (sup-

plement 2). Furthermore, many studies focused on depression,

schizophrenia, and psychiatric disorders or non‐specific PMHD. A

few studies explored the differences in receipt of guideline recom-

mended cancer treatment among pre‐existing substance use disorder

or severe mental illnesses (supplement 3).

The influences of different types of PMHD on treatment among

breast cancer and NSCLC were inconsistent. Women with breast

cancer and pre‐existing depression were more likely not to be

allocated to guideline treatment (OR = 1.14, 95% CI = 1.03–1.27),23

while those with schizophrenia and psychiatric disorders (61.8% vs.

79.1%, p = 0.000416; OR = 1.50, 95% CI = 1.15–1.94),20 or non‐
specific PMHD (OR = 0.79, 95% CI = 0.65–0.97)24 were less

likely to receive guideline treatment. This was especially so for

women with depression who were more likely not to be allocated to

curative intent (OR = 1.19, 95% CI = 1.06–1.33)25 and women with

schizophrenia who less often underwent chemotherapy (40.0% vs.

88.7%, p < 0.0001).16 In addition, women with non‐specific PMHD

received less postoperative adjuvant chemotherapy (0% vs. 19%,

p = 0.0031) and radiation therapy (2.2% vs. 18%, p = 0.0059) but

underwent more mastectomies (78% vs. 59%, p = 0.011).21 How-

ever, one study showed no significant difference in surgery between

women with and without non‐specific PMHD (mastectomy:

OR = 1.43, p > 0.05; conserving surgery: OR = 0.70, p > 0.05).18

Another study found no significant difference in hormone therapy

(p = 0.20) and anti‐HER2 therapy (p = 0.35) between women with

and without schizophrenia.16 One study showed that individuals

with NSCLC and pre‐existing non‐specific PMHD had no differences

in surgery (p = 0.845), chemotherapy (p = 0.706), or radiation

therapy (p = 0.269) compared to those without pre‐existing non‐
specific PMHD.31 There were also no differences for people with

NSCLC and pre‐existing depression in surgery (p = 0.05330;

OR = 0.83, p = 0.34)34 or chemotherapy (OR = 0.98, p = 0.88),32

especially for those with cancer stage II, III and IV (OR = 0.76,

p = 0.47; OR = 1.28, p = 0.29; OR = 0.78, p = 0.21, respectively).34

In addition, compared to those NSCLC patients without pre‐existing

depression, there were no differences in radiation therapy for those

with pre‐existing depression and cancer stage III (OR = 1.38,

p = 0.15) or cancer stage IV (OR = 0.94, p = 0.74).34 But NSCLC

patients with pre‐existing schizophrenia and psychiatric disorders

showed different outcomes. They were less likely to receive surgery

for NSCLC stage I‐IIIA (OR = 0.82, 95% CI = 0.68–0.98), chemo-

therapy for stage IV (OR = 0.39, 95% CI = 0.26–0.58), and com-

bined radiation and chemotherapy for stage IIIB (OR = 0.39, 95%

CI = 0.30–0.50).33 However, the sample size of studies was too

small to draw any clear conclusions.

Based on supplement 3, individuals who suffered from different

types of PMHD showed inconsistent disparities in receipt of guide-

line recommended cancer treatment. More than one half of the

studies demonstrated that people with depression prior to a diag-

nosis of cancer were less likely to undertake surgery, radiation

therapy, and unspecified guideline recommended treatment (3/5, 2/3,

and 1/1 studies, respectively).15,23,25,37,39 The number of studies for

substance use disorder was only two and with different types of

cancer treatment. The findings showed that individuals with a pre‐
existing substance use disorder were less likely to receive

sphincter‐sparing surgery for rectal cancer,40 and no difference on

radiation dose for cervical cancer.26 For individuals with schizo-

phrenia and/or psychiatric disorders prior to a cancer diagnosis, more

than half of studies showed that they were less likely to be allocated

to surgery, chemotherapy, and unspecified guideline recommended

treatment (4/5, 3/4, and 2/2 studies, respectively).16,20,28,33,35,40,41

Despite the included mental health disorders of severe PMHD in

each study being inconsistent, the findings of disparities in receipt of

guideline recommended cancer treatment were similar, People who

suffered from severe PMHD were less likely to receive surgery,

chemotherapy, and radiation therapy.15,27,38

4 | DISCUSSION

This systematic review identified 29 studies published internationally

between 1995 and 2022, which assessed the impact of PMHD on

three critical aspects of the cancer care pathway: access to guideline

recommended cancer treatment, treatment delay and treatment

compliance. Nearly all were conducted in the last decade (2012–

2022) and all studies were from high‐income countries, such as the

US, Denmark, and Japan. They also mostly included patient groups or

populations enrolled in national health insurance systems or the US

Medicare, Veterans Affairs and Military Health systems, where fewer

barriers in accessing treatment might be expected. The majority of

studies focused on breast cancer, non‐small cell lung cancer, and

colorectal cancer, with approximately one half of included studies

being assessed as high quality.

From the studies included in this review, only five aimed to

establish the impact of PMHD on treatment delay or adherence, and

their findings are inconsistent. The remaining 25 studies explored

differences in receipt of guideline recommended cancer treatment

between cancer patients with and without PMHD. Most studies

focused on bladder, breast and non‐small cell lung cancer with

depression and schizophrenia being the commonest mental health

disorders considered. However, a significant proportion of studies

(15/29) did not differentiate the type of mental health disorder

evaluated. Broadly across all cancer types and modalities of treat-

ment (surgery, radiotherapy, or systemic therapy), there is evidence

of a clear disparity in the receipt of guideline recommended
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treatment. Disparities in cancer care for individuals with PMHD have

already been identified, especially in relation to cancer screening5

uptake and cancer mortality.6,7 However, to our knowledge, there

has been no previous systematic review which has considered the

influence across the spectrum of diverse PMHD on these key aspects

of the cancer treatment pathway. Given the prevalence of mental

health disorders and increasing incidence of cancer, this review

highlights an area of unmet need that requires further empirical

evaluation.

Patient‐level, health care provider‐level, and systems‐level fac-

tors may all contribute to disparities in delay, receipt of, and

adherence to cancer treatment.44 For example, individuals with se-

vere mental health disorders may be socially isolated, and have

poorer recall of medical recommendations, which may lead to self‐
neglect, difficulty with communicating symptoms, paranoid and

inappropriate behavior, and non‐adherence to treatment and ap-

pointments.44–46 Symptoms such as paranoia, disorganized thoughts,

and decreased sensitivity to pain, may all contribute to delayed

health‐seeking, misunderstanding of cancer, and discontinued treat-

ment.47,48 Problems with communication between physicians and

patients may also lead to inappropriate treatments,48 especially for

patients who suffer from paranoia symptoms, which could lead them

to fear and distrust their treating physicians.48 Mental health disor-

ders might also complicate cancer treatment procedures, for

example, the administration of radiotherapy. Patients need to be

alone in the treatment room to receive ionizing radiation and to

follow instructions from an automated voice during treatment ses-

sions. Patients with a tendency for paranoia, auditory hallucinations,

or severe anxiety may be too distressed to follow this treatment, and

the multidisciplinary team may therefore decide that radiotherapy is

not appropriate.49 Besides, individuals with severe mental health

disorders are more likely to suffer from low function or dysfunctions

which may affect their independent decision‐making capacity. In this

situation, primary caregivers, such as family, friends, or neighbors,

may assume responsibilities of monitoring medication or improving

compliance.50,51 Therefore, the primary caregivers may influence

patients' cancer treatment pathway as well. Physicians also need to

consider potential drug interactions in developing individual cancer

treatment plans. Many psychotropic drugs including clomipramine,

duloxetine, haloperidol, paroxetine, sertraline, and fluoxetine can

interact with cancer treatments,50,52 and lead, for example, to

increased side‐effects for tamoxifen, docetaxel, paclitaxel, and

cyclophosphamide.53 Patients' comorbidities, for instance, obesity,

diabetes, and cardiovascular disease can also complicate cancer

treatment and lead to poorer outcomes.44,49,54 In addition, financial

burdens are associated with worse cancer treatment adherence.55

Separate care pathways for primary care, oncology, and mental

health services may also result in the disparities identified in our

review. This may be improved by better integration of multidisci-

plinary care pathways.47,56–58 For example, the cancer care team

should involve or have easy access to mental health professionals

with expertise in establishing trust and clear communication in

language that is tailored to individuals with different types of

PMHD.56 Furthermore optimizing active mental health disorders

and improving control of mental health symptoms prior to cancer

treatment and establishing a person‐centered care program could

ultimately ensure appropriate access to guideline recommended

therapies, compliance and ultimately improvements in survival

outcomes. For example, Irwin et al.59 developed an intervention

called ‘Bridge’ for patients with schizophrenia, bipolar disorder, and

severe major depression. Bridge entailed person‐centered care from

a psychiatrist and case manager, and in collaboration with an

oncologist, enabled patients to initiate and complete cancer

treatment.

4.1 | Study limitations

This review includes only studies published in English and those

which defined both cancer and mental health disorder using data held

within electronic medical records. Variable definitions for type of

mental health disorder and the use of different types of electronic

medical records may make it challenging to establish the degree of

severity. The adjustment for confounders used across these studies

varied considerably and the definitions of guideline recommended

cancer treatment are defined in each study dependent on the clinical

database available. It is therefore possible that bias may exist in the

assessment of the impact of PMHD on cancer treatment. In addition,

although DSM and ICD commonly define mental disorders as those

having an influence on a persons' function and social interaction,

illnesses are heterogeneous. In the absence of an adjustment for the

severity of mental disorders, it is still unclear whether poorer

adherence and less recommended cancer treatment are driven by

health providers' opinions, patients' preferences, communication

barriers, or health system structural deficiencies.

There are a number of implications of this research that are

clinically and policy relevant, in particular that there are major gaps

in the current evidence base. First, we note that the impact of PMHD

on cancer treatment delay and adherence is a hugely under‐
researched topic (only five studies were identified) and this is an

area that requires urgent evaluation to provide evidence and guid-

ance to support management. Second, there is little evidence of the

impact of PMHD on access to treatment for complex cancer types

such as Central Nervous Systems tumors as well as other common

cancer such as skin cancer and haematological malignancies. Third,

the disparities in cancer care for individuals with many other types of

PMHD, such as anxiety disorder, personality disorders, or obsessive‐
compulsive disorders, are still unclear. Fourth, the present study has

explored quantitative studies, but to further supplement this work

qualitative studies are required to better understand patients' and

professionals' perspectives in different health systems and the un-

derlying reasons for disparities in cancer treatments for PMHD pa-

tients with differing severity. Finally, the research studies all derived

from high income settings and the implications in terms of access to

care for patients with a cancer diagnosis and PMHD in low‐to‐
middle‐income countries settings remains unknown.
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4.2 | Clinical implications

Across a broad range of cancer types and modalities of care, there is

evidence of a clear disparity in the receipt of guideline recommended

cancer treatment for patients with PMHD. However, the possible

influence on treatment delay and treatment adherence is still under‐
researched. We suggest future research should focus on the impact

of PMHD on treatment delay or adherence, develop research in

middle‐income and low‐income countries, and establish more quali-

tative studies to better understand the reasons for disparities in

cancer treatments for PMHD patients with different illness severity.

Furthermore, integrated health care systems providing a person‐
centered approach to care should be improved to address dispar-

ities in cancer care for individuals with cancer who also have PMHD.

5 | CONCLUSION

This study reveals evidence of a clear disparity in the receipt of

guideline recommended cancer treatment for individuals with PMHD

across different cancer types. To reduce the disparity and improve

the outcomes of cancer care for patients with PMHD, a person‐
centered approach involving multidisciplinary professionals should

be provided.
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