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ABSTRACT
Background: Cognitive decline following cancer treatment can vary from mild
cognitive impairment to severe dementia. However, there is inconsistent evidence
regarding the relationship between breast cancer survivors and their risk of
developing dementia. This meta-analysis aims to consolidate observational studies to
explore the bidirectional association between breast cancer and dementia risk.
Methods: We conducted a comprehensive search using medical subject headings
(MeSH) and keywords across PubMed, Cochrane Library, and Embase databases to
identify cohort, case-control, and cross-sectional studies examining the link between
breast cancer and dementia risk. Statistical analysis was performed using Stata
version 14.0, with a random effects model employed to account for heterogeneity.
Publication bias was assessed using funnel plots and Egger’s test.
Results: This meta-analysis included 13 studies with a total of 346,051 participants,
up to June 20, 2024. Of these, seven studies investigated the risk of dementia among
patients with breast cancer, revealing a lower risk [OR = 0.56, 95% CI [0.27–1.18],
I2 = 99.1%, P = 0.128]. Similarly, seven studies explored the risk of breast cancer in
individuals with dementia, showing a lower risk as well [OR = 0.79, 95% CI
[0.51–1.22], I2 = 94.5%, P = 0.290].
Conclusion: Our findings indicate that breast cancer is less likely to lead to dementia
and that dementia is similarly low associated with risk of breast cancer. These
insights are crucial for clinicians in guiding the prevention and monitoring of
neurodegenerative conditions in patients with breast cancer.

Subjects Oncology, Women’s Health
Keywords Breast cancer survivors, Dementia, Observational study, Meta-analysis

INTRODUCTION
In 2020, breast cancer emerged as the most prevalent malignancy globally, accounting for
the highest incidence and mortality rates among women. Specifically, breast cancer
constitutes 12.50% of all cancer cases and 6.92% of cancer-related deaths (2021–2023).
Data from the Global Burden of Disease (GBD) indicated a significant increase in breast
cancer incidence in the Western Pacific region (WPR) over the past 30 years, with the
number of cases rising from 143,889.3 to 551,442.2. This upward trend is projected to
continue from 2020 to 2044. Age is a critical factor in breast cancer development, with the
risk notably increasing after the age of 40 (Wu et al., 2024). Fortunately, advancements in
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early detection and tailored therapeutic interventions have led to substantial
improvements in survival rates. Currently, the 5- to 10-year survival rate for breast cancer
patients ranges from 85% to 90% (Nardin et al., 2020). Despite these positive
developments, many women who are diagnosed and treated for breast cancer experience
significant short-term and long-term consequences, including cancer-related cognitive
impairment (CRCI) (Carreira et al., 2021; Chapman, Derakshan & Grunfeld, 2023).
Studies have documented that patients with breast cancer undergoing chemotherapy may
experience cognitive disorders that persist for up to two decades (Koppelmans et al., 2012).

Cognitive decline following cancer treatment can vary from mild cognitive impairment
to severe dementia. Dementia is characterized by acquired cognitive impairments that
significantly affect a patient’s thinking and daily functioning (GBD 2019 Dementia
Forecasting Collaborators, 2022). This condition typically develops gradually, initially
impacting daily activities and eventually limiting social interactions. With improved
treatment outcomes and increased lifespan among patients with breast cancer, the incidence
of cognitive impairment, Alzheimer’s disease, dementia, and other neurodegenerative
disorders has also risen significantly (Du, Xia & Hardy, 2010). Identifying risk factors for
cognitive impairment is thus crucial for the early detection of high-risk cancer and for
developing strategies to alleviate the medical burden in an aging population.

Kao, Yeh & Chen (2023) reviewed literature on cognitive impairment across various
cancer types, including lung, breast, head and neck, gastric, prostate, colorectal, and brain
tumors/metastases, assessing the impact of different treatments. Breast cancer treatments
include surgery, chemotherapy, hormone therapy, and radiotherapy, with chemotherapy
being a core component aimed at targeting proliferating cells. However, chemotherapy can
adversely affect the central nervous system, leading to cognitive impairment in a
significant number of patients, both during and after treatment. Long-term studies indicate
that 17% to 75% of breast cancer may experience impairments in attention, concentration,
planning, and working memory even 6 months to 20 years post-chemotherapy
(Ahles, Root & Ryan, 2012).

There is ongoing debate regarding the association between cancer and dementia risk.
Some community-based cohort studies suggest that cancer diagnosis may be linked to a
lower pathological burden of Alzheimer’s disease and reduced cognitive impairment
(Karanth et al., 2022), a finding also reported in breast cancer (Oh et al., 2023). Conversely,
other studies indicate that breast cancer is associated with an increased risk of dementia
(Baxter et al., 2009; Blanchette et al., 2020; Bromley et al., 2019; Carreira et al., 2021; Raji
et al., 2009; Thompson et al., 2021; Wennberg et al., 2023). Thus, a systematic review and
meta-analysis are warranted to elucidate the relationship between breast cancer and
dementia risk, providing valuable insights for identifying risk factors and developing
preventive strategies.

METHODS
Study designs
This systematic review was conducted following the guidelines outlined by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (Page et al., 2021)
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and the Meta-analysis of Observational Studies in Epidemiology (MOOSE) guidelines
(Stroup et al., 2000). Additionally, this review has been registered with the International
Prospective Register of Systematic Reviews (PROSPERO) under the approval number
CRD42023443702.

Data sources
We performed a comprehensive search of PubMed, EMBASE, and the Cochrane Library
from inception up to June 20, 2024, without any restrictions. The search utilized subject
terms (Emtree in EMBASE, MeSH in PubMed) and relevant keywords related to dementia,
cognitive impairment, Alzheimer’s disease, and breast cancer, including the variants. We
also reviewed reference lists of retrieved studies and previous meta-analyses (Lei et al.,
2022; Li et al., 2023; Wang et al., 2022; Wang, Sang & Zheng, 2022; Wang, Sang & Zheng,
2024; Zhang et al., 2023) to identify additional studies that might be eligible for inclusion.
The full search strategy was detailed in Tables S1–S3.

Eligibility criteria
Inclusion criteria:

(a) Population: Individuals diagnosed with either dementia or breast cancer, with no
restrictions on age, race, or gender.

(b) Exposures: Patients who have breast cancer, regardless of disease stage, treatment, or
pathological type, or patients with various forms of dementia (e.g., vascular dementia,
senile dementia, Alzheimer’s disease, and mixed dementia). Studies must investigate the
association between dementia and the risk of breast cancer or vice versa.

(c) Comparison: Individuals without breast cancer or dementia.
(d) Outcomes: Newly developed cases of dementia or breast cancer, with reported

estimates including hazard ratios (HRs), relative risks (RRs), or odds ratios (ORs) and 95%
confidence intervals (95% CIs).

(e) Study Types: Prospective or retrospective cohort studies, or case-control studies.
Exclusion criteria:
(a) Conference abstracts or letters to editors.
(b) Studies with overlapping data or duplicate publications.
(c) Incomplete reporting or studies not addressing the outcomes of interest.

Study selection
Retrieved records were imported into Endnote reference management software. Duplicate
records were identified and removed using both the software’s duplicate checking function
and manual review. Two reviewers (FX Bao and L Yu) then evaluated titles and abstracts to
exclude studies that did not meet the predefined inclusion criteria. Full-text articles were
reviewed, with detailed justifications for exclusion provided according to AMSTAR 2
specifications (Shea et al., 2017). Exclusion reasons were documented in the PRISMA
literature screening flowchart. A third reviewer (QE Mu) verified the findings and resolved
any discrepancies through discussion.
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Data extraction
Two reviewers (FX Bao and L Yu) independently extracted data using pre-designed Excel
forms based on meta-analysis data extraction guidelines (Taylor, Mahtani & Aronson,
2021). Extracted information included author, publication year, country, study type,
sample size, study period, follow-up duration, participant age, diagnoses of breast cancer
and dementia, and adjusted confounders. Any discrepancies were resolved through
discussion with QE Mu.

Quality assessment
The quality of cohort studies was assessed using the Newcastle-Ottawa Scale (Available
from: http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp). This scale includes
nine stars for participant selection and exposure measurement, two stars for result
comparison, and three stars for outcome assessment and follow-up adequacy. Higher
scores indicate better quality, with scores of 0–3 considered low quality, 4–6 moderate
quality, and 7–9 high quality.

Data synthesis
Given the restricted outcome measures across all populations and subgroups, distinctions
among OR, HR, RR, and IRR were generally considered negligible (Wu et al., 2021).
Study-specific OR/HR/RR/IRR were aggregated and transformed into OR with
corresponding 95% CI for meta-analysis. Adjusted ORs and 95% CIs were used to evaluate
the relationship between dementia incidence and breast cancer. Heterogeneity was
assessed using I2 values. To address heterogeneity and confounding factors, a random
effects model was employed (Chen et al., 2020; Ning et al., 2023). Sensitivity analysis was
performed by pre-defining criteria for study exclusion to ensure robustness of the overall
effect (Higgins et al., 2003). Funnel plots were used to detect publication bias, and Egger
regression tests provided statistical evaluation (Egger et al., 1997). Pruning and filling
methods were applied as needed to assess potential biases. All statistical analyses were
conducted using Stata Corp, College Station, Texas statistical software version 14.0.

Subgroup analyses for breast cancer were considered based on different pathological
types, diagnostic criteria, survival times, and other factors, provided sufficient data were
available (Chapman, Derakshan & Grunfeld, 2023; Peifer & Gass, 2022; Tucholka et al.,
2018). Similarly, subgroups for dementia risk included various types of dementia, cognitive
impairment, and Alzheimer’s disease, contingent upon the availability of sufficient original
data.

Confidence in evidence
The Grading of Recommendations Assessment, Development and Evaluation (GRADE)
system (Guyatt et al., 2011) was used to assess the quality of evidence in observational
studies. Initially, evidence from observational studies is rated as low quality, but can be
upgraded based on significant effect sizes (OR ≥ 2 or ≤ 0.5), dose-response gradients, or the
exclusion of factors that may degrade quality (Guyatt et al., 2011a, 2011b, 2011c). Evidence
is categorized into four levels: high, medium, low, or very low.
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Ethics and dissemination
This meta-analysis utilized data from previously reported studies, and did not involve
direct participation of patients or populations. Therefore, ethical approval was not
required. The results of this meta-analysis will be published in peer-reviewed journals to
facilitate dissemination and review.

RESULTS
Literature search
A total of 4,778 records were collected through the search. After title and abstract
screening, 84 articles were considered potentially relevant. Thirteen studies were included
after full text review, which reported the risk of dementia or breast cancer. The selection
process was presented in Fig. 1.

Study characteristics
This meta-analysis encompassed 13 studies, enrolling a total of 346,051 individuals, with a
publication date up to June 20, 2024 (Attner et al., 2010; Baxter et al., 2009; Heun et al.,
2013; Jørgensen et al., 2012; Khan et al., 2011; Kurita et al., 2017; Musicco et al., 2013; Oh
et al., 2023; Ording et al., 2019; Ou et al., 2013; Ren et al., 2022; Roderburg et al., 2021;
Valentine et al., 2022). Of these studies, ten were cohort investigations, two were
case-control studies, and one was prospective study type. The primary characteristics of
the studies included in this analysis were detailed in Table 1, and the excluded studies were
shown in Table S4.

Quality assessment
According to NOS criteria, the average score was 7.08 of all included cohort and
case-control studies, and the score for each trail was 5 or above, indicating that the cohort
and case-control studies were of moderate, or high quality in this meta-analysis. The scores
of the included cohort and case-control studies were shown in Table 2.

Breast cancer and the risk of dementia
There were seven studies report the risk of breast cancer associated with dementia (Baxter
et al., 2009; Jørgensen et al., 2012; Khan et al., 2011; Kurita et al., 2017;Musicco et al., 2013;
Oh et al., 2023; Roderburg et al., 2021). The pooling analysis showed that patients with
breast cancer reveal a lower risk of dementia (OR = 0.56, 95% CI [0.27–1.18], I2 = 99.1%,
P = 0.128, Fig. 2). Sensitivity analysis showed that none of the individual studies reversed
the pooled-effect size, which means that the results are robust (Fig. S1, and Table S5).

Dementia and the risk of breast cancer
There were seven studies mentioned the risk of dementia associated with breast cancer
(Attner et al., 2010; Heun et al., 2013; Musicco et al., 2013; Ording et al., 2019; Ou et al.,
2013; Ren et al., 2022; Valentine et al., 2022). In the total OR, we were not included one
study for not mentioned the overall OR (Ording et al., 2019). The result suggest that
individuals with dementia showed a lower risk of breast cancer (OR = 0.79, 95% CI
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[0.51–1.22], I2 = 94.5%, P = 0.290, Fig. 3). Sensitivity analysis showed that none of the
individual studies reversed the pooled-effect size, which means that the results are robust
(Fig. S2, and Table S6).

Figure 1 PRISMA flow diagram. Full-size DOI: 10.7717/peerj.18888/fig-1

Bao et al. (2025), PeerJ, DOI 10.7717/peerj.18888 6/16

http://dx.doi.org/10.7717/peerj.18888/supp-3
http://dx.doi.org/10.7717/peerj.18888/supp-11
http://dx.doi.org/10.7717/peerj.18888/fig-1
http://dx.doi.org/10.7717/peerj.18888
https://peerj.com/


T
ab
le
1
C
ha
ra
ct
er
is
ti
cs

of
th
e
in
cl
ud

ed
st
ud

ie
s.

A
ut
ho

r
Y
ea
r

C
ou

n
tr
y

St
ud

y
pe
ri
od

C
as
e

gr
ou

p
Fe
m
al
e/
M
al
e

St
ud

y
ty
pe

Fo
llo

w
-u
p
ye
ar
s

D
ia
gn

os
ti
c

cr
it
er
ia

C
on

tr
ol

ty
pe

A
ge

(M
ea
n
±

SD
)

E
ff
ec
t

va
lu
e
ty
pe

O
ut
co
m
e

O
h
J

20
23

K
or
ea
n

Ja
nu

ar
y
20
09

to
D
ec
em

be
r
20
18

2,
25
2

N
A

C
oh

or
t

st
ud

y
8.
67

±
2.
0

IC
D
-1
0

W
it
ho

ut
br
ea
st

ca
nc
er

66
.2
7
±
7.
32
;

66
.2
8
±
7.
37

H
R

1

R
od

er
bu

rg
C

20
21

G
er
m
an
y

Ja
nu

ar
y
20
00

an
d

D
ec
em

be
r
20
18

11
,7
08

11
,7
08
/0

C
oh

or
t

st
ud

y
6.
8
±
6.
2

IC
D
-1
0

N
on

ca
nc
er

74
.8
±
6.
4

H
R

1

K
ur
it
a
G
P

20
17

30
ce
nt
er
s
in

12
co
un

tr
ie
s

A
pr
il
20
11

to
O
ct
ob

er
20
13

1,
56
8

78
0/
78
8

P
ro
sp
ec
ti
ve

st
ud

y
4
to

16
w
ee
ks

N
A

N
A

65
.5

O
R

1

M
us
ic
co

M
20
13

M
ila
no

Ja
nu

ar
y
1,
20
04

to
D
ec
em

be
r
31
,2
00
9

21
,4
51
;

2,
83
2

12
,2
25
/9
,2
26
;

94
7/
1,
88
5

C
oh

or
t

st
ud

y
N
A

IC
D
-1
0

T
he

ge
ne
ra
l

po
pu

la
ti
on

72
.4
±
7.
8;
78
.1

±
6.
8

R
R

1;
2

Jø
rg
en
se
n

T
L

20
12

D
en
m
ar
k

1
Ja
nu

ar
y
19
96

to
31

D
ec
em

be
r
20
06

6,
32
5

N
A

C
oh

or
t

st
ud

y
N
A

IC
D
-1
0

C
on

tr
ol
s

N
A

O
R

1

K
ha
n
N
F

20
11

T
he

U
K

1
Se
pt
em

be
r
20
03

to
31

A
ug
us
t
20
06

84
,5
87

84
,5
87
/0

C
oh

or
t

st
ud

y
M
or
e
th
an

5
ye
ar
s

N
A

C
on

tr
ol
s

66
.9
±
12
.3

H
R

1

B
ax
te
r
N
N

20
09

T
he

U
S

Ja
nu

ar
y
1,
19
92

to
D
ec
em

be
r
31
,1
99
9

21
,3
62

21
,3
62
/0

C
oh

or
t

st
ud

y
4.
92

IC
D
-9

N
A

73
H
R

1

R
en

R
J

20
22

C
hi
na

Ju
ly

1,
20
13

to
Ja
nu

ar
y

31
,2
01
6

8,
09
7

4,
75
3/
3,
34
4

C
oh

or
t

st
ud

y
0.
01
–6
.4
6

IC
D
-1
0

W
it
ho

ut
A
D

83
(7
9,
86
)

H
R

2

V
al
en
ti
ne

D
20
22

T
he

U
S

19
94

to
20
14

85
,7
87

41
,0
54
/4
4,
73
3

C
oh

or
t

st
ud

y
N
A

IC
D

9
an
d

IC
D

10
U
P
D
B

po
pu

la
ti
on

N
A

R
R

2

O
rd
in
g
A
G

20
19

D
an
is
h

19
80

to
20
12

72
,7
32

46
,1
86
/2
6,
54
6

C
oh

or
t

st
ud

y
2.
8
(1
.1
,5
.0
)

N
A

N
A

81
(7
4,
10
7)

SI
R

2

H
eu
n
R

20
13

T
he

U
K

1
Ja
nu

ar
y
20
00

to
31

D
ec
em

be
r
20
07

63
4

41
3/
22
1

C
as
e-

co
nt
ro
l

st
ud

y

7
IC
D
-1
0

C
on

tr
ol

su
bj
ec
ts

85
.1
(8
.2
);
80
.8

(7
.4
)

R
R

2

O
u
SM

20
13

C
hi
na

M
ar
ch

1,
19
95

to
D
ec
em

be
r
31
,2
00
9

6,
96
0

4,
19
8/
2,
76
2

C
oh

or
t

st
ud

y
4.
25

(2
.8
1–
5.
92
)

N
A

T
he

na
ti
on

al
76

(7
0–
80
)

SI
R

2

A
tt
ne
r
B

20
10

Sw
ed
en

20
05

to
20
07

19
,7
56

N
A

C
as
e-

co
nt
ro
l

st
ud

y

N
A

IC
D

10
N
A

N
A

R
R

2

N
ot
e: 12

co
un

tr
ie
s:
A
us
tr
al
ia
,B

ul
ga
ri
a,
B
el
gi
um

,C
an
ad
a,
D
en
m
ar
k,
G
eo
rg
ia
,I
ta
ly
,N

or
w
ay
,P

or
tu
ga
l,
Sp
ai
n,

Sw
it
ze
rl
an
d,

an
d
U
K
;I
C
D
:i
nt
er
na
ti
on

al
cl
as
si
fi
ca
ti
on

of
di
se
as
es
;H

R
,h

az
ar
d
ra
ti
o;
O
R
,o
dd

s
ra
ti
o;
R
R
,r
el
at
iv
e
ri
sk
;S
IR
s,
st
an
da
rd
iz
ed

in
ci
de
nc
e
ra
te
ra
ti
os
;O

ut
co
m
e,
1
th
e
ri
sk

of
br
ea
st
ca
nc
er
in

de
m
en
ti
a,
2
th
e
ri
sk

of
de
m
en
ti
a
in

br
ea
st
ca
nc
er
(O

h
et
al
.,
20
23
;R

od
er
bu

rg
et
al
.,
20
21
;K

ur
it
a
et

al
.,
20
17
;M

us
ic
co

et
al
.,
20
13
;J
ør
ge
ns
en

et
al
.,
20
12
;K

ha
n
et
al
.,
20
11
;B

ax
te
r
et
al
.,
20
09
;R

en
et
al
.,
20
22
;V

al
en
ti
ne

et
al
.,
20
22
;O

rd
in
g
et
al
.,
20
19
;H

eu
n
et
al
.,
20
13
;O

u
et
al
.,
20
13
;A

tt
ne
r
et
al
.,
20
10
).

Bao et al. (2025), PeerJ, DOI 10.7717/peerj.18888 7/16

http://dx.doi.org/10.7717/peerj.18888
https://peerj.com/


Table 2 Details of the NOS (Oh et al., 2023; Roderburg et al., 2021; Kurita et al., 2017;Musicco et al.,
2013; Jørgensen et al., 2012; Khan et al., 2011; Baxter et al., 2009; Ren et al., 2022; Valentine et al.,
2022; Ording et al., 2019; Heun et al., 2013; Ou et al., 2013; Attner et al., 2010).

Study Year Selection Comparability Outcome Overall quality score

Oh J 2023 ★★★★ ★★ ★★ 8

Roderburg C 2021 ★★★★ ★★ ★★ 8

Kurita GP 2017 ★★ ★★ 4

Musicco M 2013 ★★★★ ★★ ★★ 8

Jørgensen TL 2012 ★★★★ ★★ ★★ 8

Khan NF 2011 ★★★★ ★★ ★★ 8

Baxter NN 2009 ★★★ ★★ 5

Ren RJ 2022 ★★★★ ★★ ★★ 8

Valentine D 2022 ★★★★ ★★ 6

Ording AG 2019 ★★★ ★★ 5

Heun R 2013 ★★★★ ★★ ★★ 8

Ou SM 2013 ★★★★ ★★ ★★ 8

Attner B 2010 ★★★★ ★★ ★★ 8

Figure 2 Meta-analysis of the risk of dementia associated with breast cancer (Oh et al., 2023;
Roderburg et al., 2021; Kurita et al., 2017; Musicco et al., 2013; Jørgensen et al., 2012; Khan et al.,
2011; Baxter et al., 2009). Full-size DOI: 10.7717/peerj.18888/fig-2
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Evidence certainty
The GRADE level of evidence was very low for the risk of dementia with breast cancer. The
GRADE level of evidence was also very low for the risk of breast cancer with dementia.
GRADE evidence certainty for the outcomes was shown in Table 3.

Publication bias
A visual inspection of the funnel plot showed no significant publication bias in the risk of
dementia and breast cancer (Fig. S3). Egger’s test shown the included studies were
completely unbiased (P = 0.272). It also showed no significant publication bias in the risk
of breast cancer and dementia and confirmed by Egger’s test (P = 0.239) (Fig. S4).

Figure 3 Meta-analysis of the risk of breast cancer associated with dementia (Ren et al., 2022;
Valentine et al., 2022; Heun et al., 2013; Musicco et al., 2013; Ou et al., 2013; Attner et al.,
2010). Full-size DOI: 10.7717/peerj.18888/fig-3

Table 3 Certainty of evidence and summary effect estimates assessed by GRADE of the study outcomes.

Outcomes Exposure Study of findings Quality assessment Certainty
of
evidenceNo.

studies
OR [95% CI] Study

design*
Inconsistency† Indirectness Imprecision Other

consideration

Dementia Breast
cancer

7 0.56 [0.27–1.18] Serious Serious Not serious Not serious Not serious Very low

Breast Dementia 7 0.79 [0.51–1.22] Serious Serious Not serious Not serious Not serious Very low

Note:
Explanations: *Downgraded by one level if >25% of participants in this comparison were from studies at high risk of bias. †Downgraded by one level if heterogeneity
(I2)>50%.
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DISCUSSION
This meta-analysis included 13 studies with a total of 346,051 individuals, providing a
thorough evaluation of the bidirectional relationship between breast cancer and dementia.
Our findings suggest a decreased risk of dementia among individuals with breast cancer
compared to non-breast cancer controls, implying that breast cancer may not be a
significant risk factor for dementia. Similarly, the risk of breast cancer appeared to be
reduced in individuals with dementia, suggesting that dementia might not be a risk factor
for breast cancer either. The population studied, predominantly over 60 years of age, may
indicate that the low co-occurrence of these disorders is characteristic of older adults.

Previous research has reported that the presence of both cancer and dementia can lead
to diminished cancer-specific and overall survival rates (Kimmick et al., 2014; Möhl et al.,
2021), and approximately 7–10% of breast cancer patients also experience cognitive
impairment or dementia (Ahmad et al., 2024). The co-existence of dementia impacts
cancer treatment and was associated with higher mortality rates for breast cancer patients
(Ewertz et al., 2018; Raji et al., 2008). Neurotoxicity from cancer treatments, such as
systemic chemotherapy, is common and can affect both central (e.g., headache, seizures,
encephalopathy) and peripheral nervous systems (e.g., peripheral neuropathy,
plexopathy), which may contribute to dementia. Additionally, adjuvant hormonal
therapies for breast cancer, such as corticosteroids and tamoxifen, can impact cognitive
function and prognosis (Albers, Kieffer & Schagen, 2024; Brunner et al., 2005; Liao, Lin &
Lai, 2017). Cognitive impairments, often referred to as “chemo brain”, might suggest a
connection between these two conditions (Chen et al., 2019). In patients with dementia,
increased apoptosis may reduce the likelihood of developing breast cancer. Various
biological processes, including systemic inflammation, oxidative stress, and disrupted
brain structures, may suggest an association between dementia and breast cancer (Nixon,
2017; Nudelman et al., 2019; Shafi, 2016). BRCA1, a key tumor suppressor, has been linked
to both dementia and neuronal cell death (Wezyk et al., 2018). Furthermore, mechanisms
that lead to DNA damage, such as oxidative stress and deficient DNA repair, are significant
in both conditions, potentially indicating a shared pathophysiology. Understanding these
mechanisms could be crucial for predicting disease progression and developing new
treatments.

Interestingly, our study found a reduced incidence of dementia associated with breast
cancer and vice versa. This result may be due to biological factors or diagnostic biases, such
as patients being unable to communicate breast cancer symptoms or physicians and
families potentially neglecting to investigate symptoms in dementia patients.

The strength of our meta-analysis lied in the inclusion of 13 relevant observational
studies, offering a comprehensive view of the relationship between breast cancer and
dementia. We provide the first detailed examination of this mutual relationship, exploring
both the likelihood of dementia in individuals with breast cancer and the risk of breast
cancer in those with dementia. However, our study has limitations. First, the studies
included in our research often conflate patients currently diagnosed with cancer and
long-term cancer survivors. We had hoped to isolate individuals based on their cancer
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diagnosis or survival time, but unfortunately, most of the studies did not provide separate
data on these groups. Second, there were only 13 studies included in this meta-analysis,
seven studies investigated the risk of dementia among patients with breast cancer, and
seven studies explored the risk of breast cancer in individuals with dementia, which may
raises concerns about the statistical power and generalizability of the findings. Although,
our statistical methods were standardized, the studies have no significant publication bias,
and the result was robust suggested by sensitivity analysis, more studies are needed to
strengthen the study. Third, there was no subgroup analysis due to the limited number of
studies, so factors such as age, follow-up years, survival threshold, breast cancer type,
dementia type, or therapy were not examined. Future large-scale population-based studies
are needed to better understand the breast cancer-dementia relationship. Forth, variability
in treatment plans and follow-up durations among breast cancer could introduce clinical
heterogeneity, and differences in the quality of inclusion criteria among studies may lead to
methodological heterogeneity. Despite some heterogeneity, our study’s results remain
robust, as indicated by sensitivity analyses (Li et al., 2023; Wang et al., 2024).

CONCLUSIONS
The result shown that breast cancer was less likely to develop to dementia, and dementia is
similarly low associated with risk of breast cancer. Our findings will provide clinicians with
essential insights into the prevention and monitoring of neurodegenerative diseases in this
patient population. Nonetheless, it is important to acknowledge the limitations of this
study.
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