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Simple Summary

In the literature, there are arguments in favor of a particular relationship between depres-
sion and pancreatic cancer. Indeed, depression is a frequent comorbidity in patients with
pancreatic cancer. Additionally, depressed patients with pancreatic cancer appear to have
increased mortality compared to non-depressed patients. However, since the available
studies investigating this impact of depression on mortality in patients with pancreatic
cancer present important methodological differences, the aim of this systematic review was
to provide a state-of-the-art overview of this issue. The prevalence of depression ranged
from 7.4% to 51.8% across pancreatic cancer patient samples. Seven of the eight articles
selected for this systematic review reported increased mortality associated with comorbid
depression in patients with pancreatic cancer, regardless of cancer stage or treatment re-
ceived. However, the scientific quality of these studies was generally low, with a significant
risk of bias. The existence of this potential increased risk of mortality associated with
depression suggests that better integration of the management of this psychiatric disorder
into the care pathways of patients with pancreatic cancer could potentially improve clinical
outcomes in this high-risk population.

Abstract

The literature provides evidence of the negative impact of depression on mortality among
cancer patients. Depression is also a common comorbidity in pancreatic cancer (PC). The
objective of this systematic review was to provide a state-of-the-art overview of the potential
role of depression in the excess mortality observed in patients with PC. Based on PRISMA
guidelines, a systematic review (PROSPERO: CRD420251135451) was conducted in August
2025 using the Pubmed-Medline and Scopus database. After assessment by two readers
of the 325 identified articles, 8 articles (n = 143,033) published between 1 January 2010 and
15 August 2025 investigating the specific impact of depression (diagnosed by psychiatric
interviews, self-report questionnaires, or diagnostic codes) on mortality in patients with
PC (diagnosed by clinical diagnosis or diagnostic codes) were included in this systematic
literature review. Articles that were not research studies and were written in a language other
than English/French were not included. Risk of bias was assessed using the ROBINS-I tool.
A narrative synthesis of the results was performed for the potential impact of depression
on mortality in patients with PC. The reported prevalence of depression in this population
ranged from 7.4% to 51.8% (seven studies, n = 142,983), depending on the studies considered.
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Most of the included studies (seven studies, n = 141,728) consistently reported an increased
risk of mortality associated with depression, regardless of cancer stage or treatment received.
However, the scientific quality of these studies was generally low, with a significant risk of
bias. These results suggest that better integration of depression management in the care of
patients with PC could potentially improve clinical outcomes in this high-risk population.

Keywords: pancreatic cancer; depression; mortality; prevalence; epidemiology

1. Introduction
Pancreatic cancer (PC)—mainly represented by pancreatic ductal adenocarcinoma—is

currently one of the most feared cancers due to its insidious progression, biological aggres-
siveness and poor prognosis [1,2]. Although it ranks only twelfth in terms of incidence,
it is already the fourth leading among causes of cancer death [3,4]. This disproportion
between frequency and lethality makes PC a growing public health priority. Projections
are alarming: in the United States, PC is expected to become the second leading cause of
cancer death by 2030 [5].

The negative consequences of PC are multifaceted, affecting both clinical and psy-
chosocial domains. Symptomatically, this pathology generally manifests itself late with
non-specific signs that are frequently overlooked in routine clinical practice—such as ab-
dominal or back pain, weight loss, fatigue, jaundice, and digestive disorders—leading to
delayed diagnosis and reduced chances of curative treatment [6–8]. Moreover, patients
with PC often experience a rapid and severe decline in quality of life, marked by physical
deterioration, pain difficult to control, and major impact on mental health [9]. From an
economic and societal perspective, results in a substantial loss of potential life years, par-
ticularly affecting individuals of working age [10]. In addition, the cost of care associated
with this pathology is considerable, due to the complexity of the treatments, the need
for multidisciplinary management, and frequent hospitalizations [11–14]. Additionally,
inequalities in access to specialized care may further worsen outcomes in disadvantaged
regions or populations [15,16].

From an epidemiological perspective, the age-standardized global incidence of PC
increased from 6.3 to 6.6 cases per 100,000 inhabitants between 2010 and 2019 [17,18].
This increase is particularly marked in countries with low or medium socio-demographic
index, although industrialized countries are also affected [17,18]. The lifetime risk of
developing PC is estimated at 0.89%, with significant regional variations—from 0.15% in
Central Africa to over 2% in Western Europe [19,20]. The risk of death is nearly equivalent
(0.85%), underscoring the exceptional lethality of this disease [19,20]. Alarmingly, incidence
is also increasing among young adults (ages 15–39), with a standardized incidence of
0.2%, a trend likely linked to rising obesity rates and/or environmental pollution such as
pesticides [21–24]. Other identified risk factors include smoking, fasting hyperglycemia,
chronic pancreatitis, type 2 diabetes, metabolic syndrome, and genetic predispositions [25].

In terms of prognosis, PC has one of the highest mortality rates among all cancers [26].
Despite decades of research and therapeutic advances, the 5-year survival rate remains below
13% [27]. More than half of patients are diagnosed with metastatic disease, rendering curative
approach impossible [28]. Surgery, while potentially curative, is feasible in only about 20%
of patients and remains associated with significant morbidity and mortality [29–31]. Even
among those who undergo surgery for a localized stage, the 5-year survival rate is only 17%,
due to the occurrence of locoregional or distant relapses in 86% of cases [32,33]. Furthermore,
although systemic treatments—particularly multi-agent chemotherapies—have modestly
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improved survival, the gains remain limited [34]. For example, in metastatic patients, me-
dian survival rarely exceeds 11 months with the most effective protocols and may drop to
2 months outside of clinical trials due to the patient frailty and rapid disease progression [35].
Given these challenges, it is essential to identify additional factors that negatively impact
survival in patients with PC, in order to develop new global therapeutic strategies better
suited to the complexity of this high-risk population.

In the literature, there is growing evidence of a specific relationship between PC and
depression. In fact, depression is more prevalent in PC than in any other gastrointestinal
cancer, with reported rates from 33% to 50% [36–38]. This elevated prevalence extends
beyond formal diagnosis of depression: depressive or anxiety symptoms are reported
in up to 76% of patients with PC, compared to only 20% in patients with other types of
cancer [36–38]. Notably, depressive symptoms often precede the onset of somatic symptoms
by several months, suggesting that depression may serve as a prodromal indicator of
PC [39]. These findings imply that depression is not merely a psychological reaction to PC
diagnosis. Instead, the reverse temporal relationship may point to a bidirectional interaction
between these two conditions, potentially mediated by inflammatory, neuroendocrine, or
immunological mechanisms [40].

Several studies have demonstrated that depression—whether occurring before or after the
diagnosis of PC—is associated with increased all-cause and cancer-specific mortality [41–47].
Moreover, some evidence suggests that this negative impact of depression on survival persists
regardless of tumor stage or treatment received [41,43,44,46,47]. However, despite these con-
verging data, other studies have not found a significant association between depression and
mortality in patients with PC [48–50]. These discrepancies may be attributed to methodolog-
ical differences across studies, including variations in the diagnostic criteria for depression
(e.g., self-report questionnaires vs. clinical diagnoses), time of assessment (pre- vs. post-cancer
diagnosis), duration of follow-up, heterogeneity of the populations studied, and overall data
quality [41–50]. To date, no systematic review of the literature has specifically investigated the
potential impact of depression on survival in patients with PC. Given the lack of systematic
evaluation of existing literature and the methodological inconsistencies across published
studies, the main objective of this systematic literature review was to investigate the potential
role of depression in the excess mortality related to PC. The aim was to provide reliable data
to support the integration of psychiatric care into the treatment pathway for patients with PC.
Additionally, based on the articles selected for assessing the impact of depression on mortality,
the secondary objective was to estimate the prevalence of this psychiatric disorder among PC
patients, in order to better understand the scope of the issue within this specific population.

2. Methods
2.1. Article Selection

In compliance with PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) 2020 guidelines, a systematic review of the literature was conducted to inves-
tigate the specific impact of depression on mortality in patients with PC. The previously un-
published protocol of this review has been registered in PROSPERO (CRD420251135451). The
review was carried out between 18 August and 24 August 2025, using the PubMed-Medline
and Scopus databases. The search strategy employed the following keyword algorithms:

• (“Pancreatic Neoplasms” [Mesh] or pancreatic cancer) AND (“Depressive Disorder”
[Mesh] or depression or mood disorder) AND (“Mortality” [Mesh] or mortality or
“Prognosis” [Mesh] or prognosis) for the PubMed-Medline database.

• (TITLE-ABS-KEY (“pancreatic neoplasms” OR “pancreatic cancer”) AND TITLE-ABS-
KEY (“depressive disorder” OR “depression” OR “mood disorder”) AND ALL (“mor-
tality“ OR “prognosis”) for the Scopus database.
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After excluding duplicate records, this search yielded 325 articles, which were inde-
pendently assessed by two reviewers. Articles were selected articles based on the following
inclusion and exclusion criteria:

• Article investigating the specific impact of depression on mortality in patients with PC.
• Assessment of depression using psychiatric interviews, self-report questionnaires, or

diagnostic codes from international classifications systems.
• Diagnosis of PC confirmed through clinical diagnosis or diagnostic codes from inter-

national classifications systems.
• Any study design (cross-sectional, longitudinal, prospective, retrospective, interven-

tional, and experimental), except for literature reviews, case reports, opinion papers,
animal studies, preprints, and letters to the editor.

• Article published between 1 January 2010 and 15 August 2025.
• Articles written in English or French.
• Articles available in full version.

After applying these criteria, eight articles investigating the specific impact of depres-
sion on mortality in patients with PC were finally selected from the Pubmed-Medline and
Scopus databases for inclusion in this systematic literature review (Figure 1) [41–48]. All
discrepancies for article selection were discussed and sorted out by the two reviewers.

Figure 1. Article selection diagram.

2.2. Assessment of the Quality and Risk of Bias of the Selected Articles

The quality of the studies selected in this systematic literature review was indepen-
dently assessed by the two reviewers using the French guidelines issued by the Agence
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Nationale d’Accréditation et d’Évaluation en Santé (integrated into the Haute Autorité
de Santé) [51]. According to these guidelines, three grades of recommendations can be
determined based on four levels of scientific evidence (Table 1).

Table 1. Assessment of the quality of studies.

Grade of Recommendations Level of Scientific Evidence Provided by the Literature

Grade A
Established scientific evidence

Level 1

• High-powered randomized controlled trials
• Meta-analyses of randomized controlled trials
• Decision analyses based on well-conducted studies

Grade B
Scientific presumption

Level 2

• Low-powered randomized controlled trials
• Well-conducted non-randomized comparative studies
• Cohort studies

Grade C
Low level of scientific evidence

Level 3

- Case–control studies

Level 4

- Comparative studies with significant bias
- Retrospective studies
- Case series
- Descriptive epidemiological studies (cross-sectional,

longitudinal)

In addition, the risk of bias for each study was independently evaluated by the
two reviewers using the ROBINS-I tool (Risk Of Bias In Nonrandomized Studies of Inter-
ventions) [52]. This tool assesses bias across seven specific domains: bias due to confound-
ing, bias due to selection of participants, bias in classification of interventions, bias due to
deviations from intended interventions, bias due to missing data, bias in measurement of
outcomes and bias in selection of the reported results [52].

All discrepancies for quality assessment of articles were discussed and sorted out by
the two reviewers.

2.3. Data Extraction

After independent work by the two reviewers, data extracted from each of the eight studies
selected for the analysis of the available literature were:

(1) Data related to studies: first author name, publication year, country, sample size,
recruitment period, study design, grade of recommendation, level of evidence and
main limitations.

(2) Data related to patients: age, race, gender, main inclusion/exclusion criteria, stage of
PC and detailed treatment of PC.

(3) Data related to exposure: time of depression assessment, depression measurement,
prevalence of depression, severity of depression, diagnostic criteria of depression and
treatment of depression.

(4) Survival outcome and main confounding factors included in the analyses.
(5) Main results concerning the specific impact of depression on mortality in patients with

PC (mean differences for continuous survival data with normal distribution, median
differences for continuous survival data with asymmetrical distribution, hazard ratio
[HR] with 95% confidence interval for mortality risk associated with depression, odds
ratio [OR] with 95% confidence interval for mortality risk associated with depression,
and percentage differences for categorical survival data).
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Based on the available extracted data, the eight studies selected were grouped for the
presentation of the main results into three distinct categories: studies with available data
on the prevalence of depression in patients with PC (Tables 2 and 3), studies with data
regarding the impact of depression depending on the time of its diagnosis on mortality in
patients with PC (Tables 4 and 5), and studies with data on the role of worsening depressive
symptoms on mortality in patients with PC (Table 6). All discrepancies for data extraction
were discussed and sorted out by the two reviewers. All data, codes, and other materials
are available in the manuscript and tables.
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Table 2. Clinical characteristics from retrospective cohort or case–control studies.

Studies

Country of Study
Study Design
Evidence Level
Recommendation Level

Population and
Recruitment Period Patient Characteristics Main Inclusion and

Exclusion Criteria Stage of PC Treatment of PC Depression Assessment

Boyd et al. (2012) [41]

United States

Retrospective cohort study
using SEER-Medicare
linked data

Level 4—Grade C

23,745 patients

1992–2005

78.2 ± 7.0 years

58.8% women

82.8% white

Inclusion criteria:
age ≥ 67 years, diagnosis of
pancreatic adenocarcinoma,
Medicare A/B coverage

Exclusion criteria:
diagnosis of pancreatic
adenocarcinoma by
autopsy or death certificate
only

31.9% locoregional

68.1% metastatic

Locoregional:

- 23.7% surgery (15.0% for
depression and 24.4% for no
depression) with 51.9% adjuvant
chemoradiation (44.4% for
depression and 52.2% for no
depression)

- 41.0% chemoradiation only (32.0%
for depression and 41.8%¨for no
depression)

Metastatic:

• 27.0% chemotherapy (16.6% for
depression and 27.9% for no
depression)

Time of assessment: 3 to 27 months
before cancer diagnosis

Measurement: ICD-9-CM codes for
depression

Prevalence: 7.9% with pre-existing
depression

Severity: not assessed

Treatment: not assessed

Seoud et al. (2020) [42]

United States

Retrospective
population-based cohort
study using the Explorys
database

Level 4—Grade C

62,450 patients

1999–2019

Majority > 65 years

67.6% women in
pre-depression cancer
and 47.9% women in
post-depression cancer

79.4% white in
pre-depression cancer
and 74.2% white in
post-depression cancer

Inclusion criteria: diagnosis
of PC with or without
depression

Exclusion criteria: not
explicitly stated

Not specified Not specified

Time of assessment: depression
assessed within 6 months, 1 year, and
3 years before and after PC diagnosis

Measurement: SNOMED-CT and
ICD-10 codes for depressive
disorders

Prevalence: 16.4% before PC and
13.0% after PC

Severity: not assessed

Treatment: mental health referral,
antidepressants or both

Paredes et al. (2021) [43]

United States

Retrospective cohort study
using SEER-Medicare
linked data

Level 4—Grade C

54,234 patients

2004–2016

73 years (IQR: 67–79)

50.2% Female

78.3% White

Inclusion criteria:
age ≥ 65 years, diagnosis of
pancreatic adenocarcinoma,
Medicare A/B coverage

Exclusion criteria:
diagnosis of pancreatic
adenocarcinoma via death
certificate/autopsy,
unknown diagnosis month,
multiple cancers,
dementia/personality
disorders

Stage I: 7.9%

Stage II: 31.0%

Stage III: 9.9%

Stage IV: 51.2%

Stage I or II: 48.6% surgery (49.5% for
no mood disorder and 39.3% for
mood disorder)

All stages: 36.0% chemotherapy
(35.7% for no mood disorder and
40.8% for mood disorder)

Time of assessment: within 3 years
before cancer diagnosis

Measurement: ICD-9/10 codes for
mood disorder

Prevalence: 7.4% with pre-existing
mood disorder

Severity: not assessed

Treatment: not detailed
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Table 2. Cont.

Studies

Country of Study
Study Design
Evidence Level
Recommendation Level

Population and
Recruitment Period Patient Characteristics Main Inclusion and

Exclusion Criteria Stage of PC Treatment of PC Depression Assessment

Davis et al. (2022) [44]

United States

Retrospective case–control
study using electronic
medical records

Level 4—Grade C

856 patients

2011–2020

71 years (IQR: 63–79)

48.5% Female

74.2% White

Inclusion criteria: diagnosis
of PC

Exclusion criteria: benign
pancreatic lesions or
non-PC

Stage I: 8.4%

Stage II: 18.9%

Stage III: 8.5%

Stage IV: 47.8%

Incomplete: 16.3%

Chemotherapy (any setting): 72.1%

Surgery: 31.1%

Time of assessment: before or after
cancer diagnosis

Measurement: ICD-9/10 codes,
prescription of
antidepressants/anxiolytics, clinical
documentation of symptoms

Prevalence: 14.0% for depression
(2.5% before cancer diagnosis) based
on ICD-9/10 codes and 20.7% for
pre-existing mood disorder

Severity: not assessed

Treatment: not detailed

Perry et al. (2022) [48]

United States

Retrospective cohort study
using SEER-Medicare
linked data

Level 4—Grade C

1305 patients

2009–2013

74.2 ± 5.7 years

56.2% women

88.0% white

Inclusion criteria: stage I–II
pancreatic adenocarcinoma,
Medicare A/B/D coverage,
underwent PC resection

Exclusion criteria:
incomplete Medicare
coverage, non-resectable
disease

Stage I: 13.8%

Stage II: 86.2%

Surgery: 74.7%
pancreaticoduodenectomy (70.7% for
mood disorder and 75.5% for no
mood disorder), 18.0% distal
pancreatectomy (23.1% for mood
disorder and 17.1% for no mood
disorder), 3.5% total pancreatectomy
(0.1% for mood disorder and 3.7% for
no mood disorder), 3.9% other (0.1%
for mood disorder and 4.0% for no
mood disorder)

Systemic treatment: 68.1%
chemotherapy (62.5% for mood
disorder and 69.2% for no mood
disorder), 9.7% neoadjuvant (6.3 for
mood disorder and 10.4 for no mood
disorder), 64.4% adjuvant (60.6% for
mood disorder and 65.2% for no
mood disorder)

Time of assessment: within 6 months
before surgery

Measurement: ICD-9 codes for mood
disorder and prescription data for
mood disorder

Prevalence: 16.0% with pre-existing
mood disorder

Severity: not assessed

Treatment: not detailed

PC: pancreatic cancer, SNOMED-CT: Systematized Nomenclature of Medicine Clinical Terms.
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Table 3. Clinical characteristics from prospective observational studies.

Studies

Country of Study
Study Design
Evidence Level
Recommendation Level

Population and
Recruitment Period Patient Characteristics Main Inclusion and

Exclusion Criteria Stage of PC Treatment of PC Depression Assessment

Ji et al. (2023) [45]

China

Prospective longitudinal
observational study

Level 4—Grade C

114 patients

2021–2022

59.1 ± 9.6 years in patients
without depression and
62.0 ± 9.7 years in patients
with depression

50.9% women in patients
without depression and
35.6% women in patients
with depression

Chinese population

Inclusion criteria: adults
(>18 years) with newly
diagnosed pancreatic
adenocarcinoma, no prior
mental illness, consented to
participate

Exclusion criteria: prior
pancreatic neoplasms,
refusal to participate,
missing data, prior mental
illness, severe complications
(Clavien–Dindo IV–V)

T stage ≥ 3: 63.6% in
patients without depression
and 78.0% in patients with
depression

Metastasis: 9.1% in patients
without depression and
22.0% in patients with
depression

N0: 67.3% in patients
without depression and
69.5% in patients with
depression

N1–2: 32.7% in patients
without depression and
30.5% in patients with
depression

Radical surgery with
adjuvant chemotherapy:
85.5% in patients without
depression and 67.8% in
patients with depression

Palliative treatments
(chemotherapy only): 14.5%
in patients without
depression and 32.2% in
patients with depression

Time of assessment:
2–3 weeks post-discharge
(before first chemotherapy)

Measurement: PHQ-9 ≥ 5

Prevalence: 51.8%

Severity: Grade I (PHQ-9:
5–9), Grade II (PHQ-9:
10–14), Grade III (PHQ-9:
15–19),
and Grade IV (PHQ-9:
20–27)

Treatment: not specified

Kitamura et al. (2023) [46]

Japan

Prospective observational
study

Level 4—Grade C

50 patients

2015–2020

76 years (range: 70–87)

50.0% women

Japanese population

Inclusion criteria: age ≥ 70,
histologically confirmed
unresectable or recurrent
pancreatic
adenocarcinoma,
performance status 0–2,
scheduled for first-line
chemotherapy

Exclusion criteria: severe
dementia, delirium or
psychiatric/neurological
comorbidities who were
deemed ineligible to receive
geriatric assessment at the
time of the first visit

Unresectable or recurrent

82.0% gemcitabine
monotherapy

18.0% gemcitabine +
nab-paclitaxel

Time of assessment: before
treatment and 2 months after
treatment initiation

Measurement: Geriatric
Depression Scale-Short Form

Prevalence: not explicitly
stated (depression assessed
as a continuous variable)

Severity: not assessed

Treatment: not specified

Chen et al. (2025) [47]

Taiwan

Prospective observational
study

Level 4—Grade C

279 patients

2021–2023

63.4 ± 11.1 years

45.9% women

Taiwanese population

Inclusion criteria: age ≥ 20,
diagnosis of PC (stage I–IV),
consented to participate

Exclusion criteria: Not
specified

Stage I: 3.6%

Stage II: 15.1%

Stage III: 21.5%

Stage IV: 55.9%

Stage missing: 3.9%

92.5% chemotherapy

27.2% surgery

10% radiation therapy

Time of assessment: at
diagnosis and follow-up
(months 2, 3, 4, 6, 9, 12)

Measurement: PHQ-9 ≥ 10
(clinically depression)

Prevalence: 34.0% at baseline

Severity: not assessed

Treatment: not specified

PC: pancreatic cancer, PHQ-9: Patient Health Questionnaire-9.
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Table 4. Impact on mortality of diagnosed depression until confirmation of pancreatic cancer diagnosis.

Studies Survival Outcome Main Results Main Limitations

Boyd et al.
(2012) [41]

Overall survival

Adjusted confounders: age, gender,
race, marital status, Charlson
comorbidity index, SEER region,
surgery, chemotherapy

Patients without depression (3.1 months) had a higher median
survival than those with depression (2.1 months) (p < 0.001)

Locoregional patients without depression (6.6 months) had a
higher median survival than those with depression
(4.1 months) (p < 0.001)

Locoregional patients with depression have a higher risk of
death within 2 years than those without depression (HR 1.20
[95% CI 1.09–1.32], p < 0.001)) even after adjustment for
surgery (HR 1.14 [95% CI 1.04–1.26], p = 0.006)

Resected locoregional patients without depression
(15.0 months) had a higher median survival than those with
depression (10.6 months) (p = 0.003)

Resected locoregional patients with depression have a higher
risk of death within 2 years than those without depression
(HR 1.34 [95% CI 1.04–1.73], p = 0.023)

Distant patients without depression (2.2 months) had a higher
median survival than those with depression (1.7 months)
(p < 0.001)

After adjustment for chemotherapy treatment, depression was
no longer a factor associated with higher risk of death within
2 years for distant patients (HR 1.03 [95% CI 0.97–1.09],
p = 0.324)

No control for all potential
confounders, only Medicare patients,
possible underreported or
misclassified depression following use
of ICD-9 codes from claims data,
limited staging data for PC, limited
follow-up to 2 years for most analyses,
exclusion of depression diagnosed
within 3 months before cancer
diagnosis, retrospective design

Paredes et al.
(2021) [43]

All-cause and PC-specific mortality

Adjusted confounders: age, sex, race,
comorbidity index, marital status,
stage, histologic grade, Medicare
enrollment cause, SEER registry state

All sample

1-year overall- and cancer-specific survival were higher among
individuals without mental illness (31.6%) than among mood
disorder patients (23.5%) (p < 0.001)

3-year cancer-specific survival was higher among individuals
without mental illness (9.5%) than among mood disorder
patients (5.7%) (p < 0.001)

5-year cancer-specific survival was higher among individuals
without mental illness (6.3%) than among mood disorder
patients (3.7%) (p < 0.001)

Stage 1 or stage 2 patients

5-year overall survival was higher among individuals without
mental illness (7.4%) than among mood disorder patients
(3.8%) (p < 0.001)

5-year cancer-specific survival was higher among individuals
without mental illness (12.4%) than among mood disorder
patients (8.0%) (p < 0.001)

Surgical resection patients

3-year overall survival was higher among individuals without
mental illness (25.8%) than among mood disorder patients
(19.4%) (p < 0.001)

5-year overall survival was higher among individuals without
mental illness (13.3%) than among mood disorder patients
(8.5%) (p < 0.001)

3-year cancer-specific survival was higher among individuals
without mental illness (32.3%) than among mood disorder
patients (27.2%) (p < 0.001)

5-year cancer-specific survival was higher among individuals
without mental illness (20.4%) than among mood disorder
patients (14.5%) (p < 0.001)

Multivariate analyses

Mood disorder was associated with significantly higher
all-cause mortality (HR 1.10 [95% CI 1.07–1.14], p < 0.05)

Mood disorder was associated with significantly higher
cancer-specific mortality (HR 1.08 [95% CI 1.04–1.12], p < 0.05)

No control for all potential
confounders, limited to Medicare
patients, possible underreported or
misclassified mood disorder following
use of ICD-9/10 codes from claims
data, study focused on mood disorders
(not just depression),
retrospective design
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Table 4. Cont.

Studies Survival Outcome Main Results Main Limitations

Davis et al.
(2022) [44]

Overall survival

Adjusted confounders: age,
chemotherapy receipt, pathologic
diagnosis, race, marital status, stage at
diagnosis, smoking status, income

Patients with stage IV disease and pre-existing mood disorder
had worse survival (HR 1.32 [95% CI 1.02–1.72], p = 0.04)

No significant association was found for localized disease
(HR 1.23 [95% CI 0.82–1.83], p = 0.32)

No control for all potential
confounders, single-center study,
limited generalizability, possible
underreported or misclassified mood
disorder following use of ICD-9/10
codes from claims data, study focused
on mood disorders (not just
depression), retrospective design

Chen et al.
(2025) [47]

Overall survival

Adjusted confounders: age, tumor
stage, surgery, body mass index,
albumin, CRP, neutrophil lymphocyte
ratio, platelet lymphocyte ratio

Univariate analyses revealed a significant reduction in overall
survival associated with
clinically depression (HR 6.25 [95% CI 2.26–17.27], p < 0.001)

Multivariate analyses confirmed a significant reduction in
overall survival associated with
clinically depression (HR 3.61 [95% CI 1.15–11.34], p = 0.028)

No control for all potential
confounders, single-center study,
limited generalizability, depression
assessment by auto-questionnaire,
observational design

PC: pancreatic cancer, ICD: International Classification of Diseases.

Table 5. Impact on mortality of diagnosed depression during the period after pancreatic cancer diagnosis.

Studies Survival Outcome Main Results Main Limitations

Seoud et al. (2020) [42]
All-cause mortality

Adjusted confounders: age, sex, race

Depression after PC diagnosis was associated
with significantly higher all-cause mortality
(OR 1.18 [95% CI 1.13–1.24], p < 0.001)

Patients diagnosed with post- PC depression
who were referred to a mental health
professional had significantly lower all-cause
mortality than patients who were not (36.9% vs.
41.3%) (p < 0.001)

Treatment of PC patients with depression via a
combination of contact with a mental health
professional and antidepressant therapy
reduced mortality (37.8% vs. 41.3%) (p < 0.001)

Patients treated with only a mental health
referral had similar all-cause mortality rate
compared to patients treated with both a
mental health referral and antidepressants
(36.9% vs. 37.8%) (p = 0.591)

Multivariable analyses limited due to
database constraints, only patients from the
Explorys database, possible underreported
or misclassified depression following use of
SNOMED-CT and ICD codes, no access to
patient-level data, retrospective design

Ji et al. (2023) [45]
1-year mortality

Univariate analysis for survival outcomes

In whole sample, patients with depression had
higher 1-year mortality rates than patients
without depression (30.5% vs. 9.1%) (p = 0.007)

In resected patients, patients with depression
had higher 1-year mortality rates than patients
without depression (20.0% vs. 4.3%) (p = 0.036)

In whole sample, depression was associated
with higher risk of 1-year mortality (OR 4.39
[95% CI 1.50–12.84], p = 0.007)

In resected patients, depression was associated
with higher risk of 1-year mortality (OR 5.63
[95% CI 1.12–28.27], p = 0.036)

No control for all potential confounders,
small sample,
low proportion of eligible patients who
agreed to participate, single-center study,
limited generalizability, self-reported
questionnaires for depression assessment,
observational design

Perry et al. (2022) [48]

30-day mortality, 90-day mortality,
overall survival

Adjusted confounders: age, sex, race,
Elixhauser comorbidity index, tumor
stage, resection type

Patients with pre-existing mood disorder had
similar 30-day mortality (3.0% vs. 4.0%)
(p = 0.035) and 90-day mortality (8.0% vs. 9.0%)
(p = 0.079) than patients without pre-existing
mood disorder

Patients with pre-existing mood disorder had
similar overall median survival than patients
without pre-existing mood disorder (18 months
IQR [10–30] vs. 17 months IQR [10–29])
(p = 0.990)

Patients with pre-existing mood disorder had
similar 2-year survival incidence than patients
without pre-existing mood disorder (43.0% vs.
39.0%) (p = 0.440)

No control for all potential confounders,
limited to Medicare patients, possible
underreported or misclassified mood
disorder following use of ICD-9 codes from
claims data, study focused on mood
disorders (not just depression),
retrospective design

PC: pancreatic cancer.
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Table 6. Impact on mortality of worsening depressive symptoms during pancreatic cancer treatment.

Studies Survival Outcome Main Results Main Limitations

Kitamura et al. (2023) [46]

Overall survival

Adjusted confounders: age,
sex, performance status,
modified Glasgow prognostic
score, tumor site, disease
extent, treatment regimen

Increase in Geriatric Depression
Scale-Short Form score during
chemotherapy was significantly
associated with reduced overall
survival (HR 1.35 [95% CI
1.12–1.63], p = 0.002)

No control for all potential
confounders, small sample,
single-center study, limited
generalizability,
reliance on self-reported data
for depression assessment,
observational design

3. Results
3.1. Prevalence of Depression in Patients with Pancreatic Cancer

Based on the data extracted from the eight studies included in this systematic literature
review, the prevalence of depression among patients with PC ranged from 7.4% to 51.8%,
with notable differences depending on the study design—lower prevalence in retrospective
cohort or case–control studies (Table 2) and higher in prospective observational studies
(Table 3) [41–45,47,48]. In five retrospective cohort or case–control studies that used di-
agnostic codes (Systematized Nomenclature of Medicine Clinical Terms or International
Classification of Diseases) to identify depression [41–44,48], the reported prevalence ranged
from 7.4% to 16.4% (Table 2). However, although the frequency of depression (14.0%)
highlighted in the case–control study by Davis et al. (2022) [44] is consistent with the
range obtained from the four retrospective cohort studies, it is essential to interpret this
result with caution given the specific design of this study. In contrast, the two prospective
observational studies that employed the Patient Health Questionnaire-9 (PHQ-9) scale
for depression diagnosis, reported significantly higher prevalence rates, ranging from
34.0% to 51.8% [45,47] (Table 3). Additionally, in the prospective observational study by
Kitamura et al. (2023) [46], depression was assessed using the Geriatric Depression Scale-
Short Form (GDS-SF). However, a diagnostic cut-off was not applied, as the scale was used
as a continuous variable. Therefore, the prevalence of depression could not be estimated in
that study (Table 3). Finaly, the different clinical characteristics of these studies included in
this systematic review are available in Tables 2 and 3.

3.2. Impact of Depression Depending on the Time of Its Diagnosis on Mortality in Patients with
Pancreatic Cancer
3.2.1. Impact of Diagnosed Depression Until Confirmation of Pancreatic Cancer Diagnosis

Several studies included in this systematic review found that depression diagnosed
prior to or at the time of PC diagnosis was associated with poorer survival [41,43,44,47]. In
the study by Boyd et al. (2012) (Table 4) [41], multivariate analyses revealed that patients
with locoregional PC and comorbid depression had a significantly higher 2-year mortality
compared to non-depressed patients (HR 1.14 [95% CI 1.04–1.26], p = 0.006). This negative
impact persisted even among those who underwent surgical resection (HR 1.34 [95% CI
1.04–1.73], p = 0.023). However, in patients with metastatic PC, depression was not signifi-
cantly associated with increased 2-year mortality after adjusting for chemotherapy (HR 1.03
[95% CI 0.97–1.09], p = 0.324). In the work of Paredes et al. (2021) (Table 4) [43], univariate
analyses showed that depression was associated with increased 1-, 3-, and 5-year all-cause
and cancer-specific mortality across various subgroups (whole cohort, stage I–II patients,
and those undergoing surgery) (p < 0.001). Multivariate analyses confirmed that findings,
with depressed patients showing higher all-cause (HR 1.10 [95% CI 1.07–1.14], p < 0.05)
and cancer-specific (HR 1.08 [95% CI 1.04–1.12], p < 0.05) mortality. Moreover, in Davis
et al. (2022), depression was significantly associated with poorer survival only in patients
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with metastatic PC (HR 1.32 [95% CI 1.02–1.72], p = 0.04), while no significant association
was found in those with locoregional disease (HR 1.23 [95% CI 0.82–1.83], p = 0.32), even
after adjustment for confounding factors in multivariate analyses (Table 4) [44]. Finally,
Chen et al. (2025) reported that depression diagnosed concurrently with PC was associated
with significantly poorer survival in multivariate analyses (HR 3.61 [95% CI 1.15–11.34],
p = 0.028) (Table 4) [47].

3.2.2. Impact of Diagnosed Depression During the Period After Pancreatic Cancer Diagnosis

In contrast to the findings of Perry et al. (2022) [48], two other studies—Seoud et al.
(2020) and Ji et al. (2023)—reported that depression diagnosed after the onset of PC diagnosis
was associated with poorer prognosis [42,45]. In the study by Seoud et al. (2020) (Table 5) [42],
multivariate analyses showed that patients with PC and comorbid depression had significantly
higher all-cause mortality compared to non-depressed patients (OR 1.18 [95% CI 1.13–1.24],
p < 0.001). Notably, this study also found that referral to mental health professionals and
the implementation of specialized psychiatric care were associated with reduced mortality
among depressed patients. In Ji et al. (2023) (Table 5) [45], univariate analyses revealed that
depression was significantly associated with higher 1-year mortality in patients with PC
(OR 4.39 [95% CI 1.50–12.84], p = 0.007). This association remained significant even when
analyses were restricted to patients who had undergone surgical resection (OR 5.63 [95% CI
1.12–28.27], p = 0.036). Conversely, Perry et al. (2022) did not find a significant association
between depression and survival outcomes—including 30-day mortality, 90-day mortality,
and overall survival—in their cohort, which consisted exclusively of patients with early-stage
PC (stage I or II) who had undergone surgical resection (Table 5) [48].

3.3. Impact of Worsening Depressive Symptoms During Pancreatic Cancer Treatment

In their study, Kitamura et al. (2023) found that worsening depressive symptoms dur-
ing chemotherapy were significantly associated with reduced overall survival in patients
with unresectable or recurrent PC (HR 1.35 [95% CI 1.12–1.63], p = 0.002) (Table 6) [46].

3.4. Quality and Risk of Bias of the Selected Articles

All studies included in this systematic review were rated as having a low level of
scientific quality, corresponding to Level 4 evidence and a grade C of recommendation,
according to the criteria of the Agence Nationale d’Accréditation et d’Évaluation en Santé
(integrated into the Haute Autorité de Santé). Furthermore, the ROBINS-I tool revealed that
all these studies exhibited a moderate to severe risk of bias. The most common sources of
bias were bias due to confounding, bias due to selection of participants, bias in classification
of interventions and bias due to missing data. A detailed assessment of the risk of bias for
each study, based on the ROBINS-I tool, is available in Table 7.

Table 7. Evaluation of biases according to the ROBINS-I tool.

Studies D1 D2 D3 D4 D5 D6 D7 Global Risk

Boyd et al. (2012) [41] Moderate Moderate Moderate Low Moderate Low Low Moderate

Seoud et al. (2020) [42] Severe Moderate Moderate Low Moderate Moderate Moderate Severe

Paredes et al. (2021) [43] Moderate Moderate Moderate Low Moderate Low Low Moderate

Davis et al. (2022) [44] Moderate Moderate Moderate Low Moderate Low Moderate Moderate

Ji et al. (2023) [45] Severe Moderate Moderate Low Moderate Moderate Low Severe

Kitamura et al. (2023) [46] Moderate Moderate Low Low Moderate Low Low Moderate

Chen et al. (2025) [47] Severe Moderate Moderate Low Moderate Low Low Severe

Perry et al. (2022) [48] Moderate Moderate Moderate Low Moderate Low Low Moderate

D1: bias due to confounding; D2: bias due to selection of participants; D3: bias in classification of interventions;
D4: bias due to deviations from intended interventions; D5: bias due to missing data; D6: bias in measurement of
outcomes; D7: bias in selection of the reported results.
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4. Discussion
In this systematic literature review, we have confirmed that depression is a frequent

comorbidity in patients with PC [53]. The prevalence of this mood disorder raged from
7.4% and 51.8%, depending on the studies included [41–45,47,48], consistently confirming
that depression is more frequent in PC than in the general population or most other can-
cers [54–56]. We also observed a lower prevalence of depression in retrospective cohort or
case–control studies (7.4–16.4%) [41–44,48], and a higher prevalence in longitudinal obser-
vational studies (34.0–51.8%) [45,47]. This discrepancy may be attributed to methodological
differences in diagnosing depression. In retrospective cohort or case–control studies, de-
pression was identified using diagnostic codes (Systematized Nomenclature of Medicine
Clinical Terms or International Classification of Diseases), whereas in longitudinal ob-
servational studies, it was assessed through self-administered questionnaires. The use
of diagnostic codes may lead to an underestimation of depression prevalence due to the
absence of direct patient verification, increasing the risk of non-reporting or misclassifica-
tion [57,58]. Conversely, self-report questionnaires may overestimate depression prevalence
in longitudinal studies, as these tools only measure the presence of depressive symptoms
rather than providing a definitive diagnosis of depression, even when cut-off scores are
respected [59,60]. Importantly, none of the studies included in this systematic literature
review diagnosed depression through systematic psychiatric interviews, which remain the
gold standard for confirming a diagnosis of depression in clinical practice [61,62]. From
a pathophysiological and psychopathological perspective, several hypotheses have been
proposed to explain the very high prevalence of depression in patients with PC. Biologically,
specific pathophysiological mechanisms induced by PC may play a central role due to
their demonstrated negative impact on mood regulation. These include (1) inflammatory
processes (such as inflammation-mediated tryptophan catabolism via upregulation of the
kynurenine pathway and elevated levels of pro-inflammatory cytokines like interleukin-
6) that disrupt the hypothalamic–pituitary–adrenal axis and stimulate the secretion of
corticotropin-releasing factor [40,63–65], (2) hormonal changes (including increased sero-
tonin metabolism) resulting in a depletion of this neurotransmitter in the central nervous
system [40], (3) metabolic disturbances (particularly those related to glucose metabolism)
inducing altered cerebral glucose metabolism utilization [65], (4) biochemical mechanisms
(such as the hyperactivation of β-adrenergic signaling caused by chronic stress associated
with PC and production of biogenic amines due to the significant presence of neuropeptides
in pancreatic tumors) [40,65], (5) immunological factors (alterations of central serotonergic
signaling inducing by a cross-reaction between central serotonergic receptors and antibod-
ies produced in response to PC) [40], and (6) paraneoplastic phenomena (including the
production of false neurotransmitters potentially altering brain signaling) [40]. Collectively,
these mechanisms contribute to mood disturbances and may underlie the high prevalence
of depression observed in patients with PC [40,63–65]. In addition to these biological factors,
physical and psychosocial consequences of PC—such as pain, gastrointestinal symptoms,
physical deterioration, fatigue, emotional distress and social and/or family difficulties—may
also contribute to the increased frequency of depression given their direct negative effects on
psychological functioning [66–71]. Thus, based on these different elements, it is essential to
carry out further studies using psychiatric interviews to assess the prevalence of depression
in patients with PC. This would provide more reliable data and help determine the need for
appropriate screening strategies in this vulnerable population.

Similarly to other cancers [72–74], there is evidence of a negative impact of depression
on prognosis in PC. With the exception of a single study [48], all studies included in this
systematic literature review—whether retrospective cohort, case–control or longitudinal
observational—confirmed that depression is associated with higher mortality in patients
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with PC [41–47]. Moreover, in studies that included multivariate analyses, this negative
impact of depression on mortality generally persisted even after adjusting for treatment
received or disease stage [41,43,44,46,47]. To better understand the excess mortality asso-
ciated with depression in PC, several potential explanations have been proposed in the
literature. First, depressed patients with PC are generally diagnosed later with more ad-
vanced disease, limiting access to curative treatments and increasing mortality [41,45]. This
delay in diagnosis in depressed patients with cancer may result from poorer adherence to
medical care and impaired judgment, which hinder timely referral to specialized oncologi-
cal departments [75–78]. Second, even after overcoming this obstacle of delayed diagnosis,
depression appears to limit access to appropriate therapeutic strategies. Depressed patients
with PC receive less chemotherapy, experience more treatment interruptions and undergo
surgery less frequently than non-depressed patients, all of which may negatively affect
survival [41,43–45]. These limitations in treatment access observed for depressed patients
are likely due to higher rates of treatment refusal and difficulties in initiating and/or
continuing treatments, often driven by reduced quality of life and motivation [79–82].
Third, depressed patients with PC tend to have a more vulnerable clinical and psychoso-
cial profile, including older age, social isolation, dysfunctional family support, and more
frequent comorbidities, all of which being associated with poorer outcomes [41,43,83–86].
Fourth, depression-related pathophysiological mechanisms—such as inflammation and
oxidative/nitrosative stress, decreased immunosurveillance, dysfunctional activation of
autonomic nervous system and hypothalamic–pituitary-adrenal axis—may promote can-
cer progression. These mechanisms can increase tumor invasiveness, reduce immune
response, enhance angiogenesis, suppress tumor suppressor gene activity, and inhibit
apoptosis [87–89]. This biological ling is supported by studies showing advanced stages of
PC are more frequently observed in depressed patients [41,45]. Furthermore, these biologi-
cal factors may help explain the findings of Kitamura et al. (2023), which demonstrated
that increased severity of depression during chemotherapy treatment was associated with
reduced survival [46]. This suggests that worsening depression may exacerbate the bi-
ological processes that drive cancer progression and mortality [90,91]. Interestingly, the
only study in this systematic review that did not find an association between depression
and increased mortality—Perry et al. (2022)—included only patients with early-stage PC
(stage I or II) who underwent curative surgery [48]. The retrospective recruitment of this
very particular sub-population of PC likely avoided many of the barriers typically faced
by depressed patients [41–47], such as delayed diagnosis and limited treatment access,
probably leading to the neutralization of the excess mortality associated with depression.
Given these consistent results, integrating adequate management of depression into care
pathways may be crucial for improving clinical outcomes in the high-risk population of
patients with PC.

The existence of excess mortality related to depression in patients with PC may open
new therapeutic perspectives for this specific population. Indeed, the literature suggests
a beneficial effect of both psychotherapeutic and pharmacological treatment for depres-
sion on survival in cancer patients. Regarding psychotherapeutic interventions, it has
been shown that a reduction in depressive symptoms following group therapy treatment
has been associated with longer survival in women with metastatic breast cancer [92].
Moreover, this positive impact of psychotherapy on mortality appears to extend beyond
breast cancer, with promising results reported for lymphomas, leukemias, melanomas,
gastrointestinal cancers, solid tumors, and non-small cell lung cancers [93]. On the other
hand, regarding pharmacological treatments, adequate adherence to antidepressant treat-
ment in depressed cancer patients has been associated with a reduced early mortality [94].
Notably, the effectiveness of pharmacological treatment may depend on the class of an-
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tidepressant used, with selective serotonin reuptake inhibitors (SSRIs) showing a greater
impact on reducing overall cancer-related morbidity and cancer-specific mortality [95].
Beyond survival outcomes, appropriate mental health treatment—whether psychotherapy
or antidepressants—also appears to improve engagement with cancer screening programs
among depressed patients [96]. Although data specific to PC are still limited, some studies
have demonstrated a reduction in mortality for depressed patients with PC after referral
to mental health professionals (36.9% vs. 41.3%, p < 0.001) or initiation of antidepressant
treatment following mental health contact (37.8% vs. 41.3%, p < 0.001) [42]. In addition,
preoperative antidepressant treatment in depressed patients with PC has been linked
to improved postoperative outcomes, including fewer complications (25.0% vs. 28.0%,
p < 0.001), fewer extended hospital stays (25.0% vs. 29.0%, p < 0.001), and reduced 90-day
readmissions (32.0% vs. 36.0%, p < 0.001) and mortality (12.0% vs. 15.0%, p < 0.001) [97]. On
the other hand, it has been highlighted that compared to usual care, the establishment of
early palliative care integrating depression control by psychoeducation and/or consultation
with a psychiatric specialist was associated with better pain management (reduction in
pain scores: 1.5-point vs. 1.0-point, p = 0.032) [98], improved quality of life (Functional As-
sessment of Cancer Therapy-General scale: 81.26 [95% CI: 78.89 to 83.63] vs. 75.90 [95% CI:
73.59 to 78.21], p = 0.002) and reduced depressive symptoms (Patient Health Questionnaire-
9: 5.55 [95% CI: 4.72 to 6.37] vs. 6.72 [95% CI: 5.91 to 7.53], p = 0.048) in patients with PC [99].
Based on these preliminary data and current guidelines for managing depression in oncol-
ogy patients, more appropriate therapeutic strategies for individuals with PC and comorbid
depression should be integrated into their care pathways in close collaboration with mental
health professionals to improve their quality of life, their pain management, their ad-
herence to oncological treatments, and their overall prognosis [40]. For patients with PC,
psychotherapeutic interventions—such as cognitive behavioral therapy, mindfulness-based
therapy, psychoeducation, and supportive-expressive therapies—should be systematically
implemented as first-line treatment for mild depression. In case of moderate to severe depres-
sion, evidence supports the use of combined approaches, where psychotherapy is paired with
pharmacological treatment, rather than relying on either modality alone [100–102]. Regarding
pharmacological management, selective serotonin reuptake inhibitors (SSRIs) are generally
considered the most suitable first-line option in the absence of specific comorbidities, due
to their favorable efficacy-to-side-effect ratio and lower risk of interaction with oncological
treatments [100–103]. However, when comorbid conditions such as neuropathic pain are
present, serotonin and norepinephrine reuptake inhibitors (SNRIs) may be more appro-
priate. SNRIs offer comparable efficacy in treating depressive symptoms while providing
additional benefits for neuropathic pain complaints [104–106]. Nevertheless, despite these
potentially beneficial effects of depression treatment on survival, most patients with PC
do not currently receive adequate psycho-oncological care that aligns with good clinical
practice recommendations [107]. Four main barriers to adequate referral and integration
of psycho-oncological care have been identified: (1) the lack of awareness among pa-
tients and healthcare providers about the availability of specialized mental health services;
(2) the persistent stigma surrounding mental healthcare, even in the context of cancer;
(3) the lack of integration of psycho-oncology into routine oncological care pathways and
(4) the challenge for health professionals in identifying which patients would benefit most
from psycho-oncological support [108–110]. Given these barriers, further research is needed
to define the most effective therapeutic strategy for managing depression in patients with
PC, with the goal of improving survival and overall clinical outcomes.
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Limitations and Future Prospects

This systematic literature review presents several limitations that may affect the
interpretation of the results. Methodologically, the review was conducted using only the
Pubmed-Medline and Scopus databases, which may have limited the scope of included
studies although these two major databases contain the majority of current studies available.
Additionally, all selected studies were of low scientific quality and exhibited multiple risks
of bias—classified as Grade C, level 4 according to the French recommendations of the
Agence Nationale d’Accréditation et d’Évaluation en Santé (integrated into the Haute
Autorité de Santé), and as having moderate to severe risk of bias according to the ROBINS-I
tool. Beyond the inherent limitations of the review process, the included studies also
exhibited significant methodological differences, which may influence the interpretation
and generalizability of the results of this systematic review.

The first methodological discrepancy lies in the populations studied. Ji et al. (2023),
Kitamura et al. (2023) and Chen et al. (2025) exclusively recruited participants from Asian
populations [45–47], whereas Boyd et al. (2012), Seoud et al. (2020), Paredes et al. (2021),
Davis et al. (2022), and Perry et al. (2022) primarily included North American participants,
with a predominance of white individuals [41–44,48]. This limited ethnic representation
may hinder the comparability of results across studies and restrict the applicability of this
review’s conclusions to broader or more diverse populations. This is particularly relevant
given the well-documented regional disparities in the prevalence of PC and depression,
which are influenced by genetic, cultural, and environmental factors [111–114]. Moreover,
all included studies were carried out either in the United States or in Asian countries, where
healthcare systems differ substantially. These differences may lead to disparities in access to
screening and treatment for both depression and PC, potentially affecting patient outcomes
depending on their geographic location [115,116].

The second methodological difference concerns the age of the participants, as some
studies focused exclusively on older populations. This emphasis on older patients in the
studies by Boyd et al. (2012), Paredes et al. (2021) and Kitamura et al. (2013) [41,43,46]
may introduce a significant bias, as their findings may not be generalizable to younger
individuals. Compared to younger patients, older adults typically experience higher mortality
rates associated with PC and face more complex challenges in the diagnosis and treatment of
depression, due to a greater impact on overall functioning and health status [117,118]. The
overrepresentation of older participants in these three studies [41,43,46] may therefore limit
the comparability of their results with those of other studies that included more age-diverse
populations [42,44,45,47,48].

The third methodological difference concerns the substantial disparities in the clinical
data reported for PC and/or depression. Notably, none of the included studies provided
comprehensive information regarding PC stage and/or treatment, despite these factors
having a significant influence on patient prognosis [119,120]. Similarly, data on the severity
and/or treatment of depression were either missing or only partially reported in most
studies. Furthermore, in all selected studies, depression was diagnosed solely on the basis
of diagnostic codes or self-questionnaires, without psychiatric interviews. The absence of
these critical clinical elements [95,121] makes it difficult to definitively assess the potential
impact of depression on mortality among patients with PC. Finally, there was considerable
variation in the timing of depression diagnosis within the care pathway across the included
studies. This inconsistency introduces additional heterogeneity, further complicating the
comparison and interpretation of their results.

The fourth methodological difference pertains to the variability in outcomes and sta-
tistical analyses across the included studies. Specifically, while some studies focused on
overall survival [41,44,46,47], others examined all-cause mortality and/or specific mortality
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outcomes (such as PC-specific mortality, 1-year mortality, 30-day mortality, or 90-day mortal-
ity) [42,43,45,48]. These discrepancies in outcome measures complicate direct comparisons
between studies and may limit the consistency of the conclusions drawn. Furthermore,
although all studies—except that of Ji et al. (2023) [45]—conducted multivariate analyses,
several key confounding variables could not be adequately controlled due to missing or
incomplete clinical data related to PC and/or depression across all included studies.

In light of these major limitations, it is essential that future research protocols address
these methodological gaps to generate higher-quality evidence regarding the potential
impact of depression on mortality in patients with PC.

5. Conclusions
Depression is a frequent comorbidity in PC, with a prevalence higher than that ob-

served in the general population and in most other cancers. Based on the consistent findings
of this systematic literature review, depression appears to be associated with an increased
risk of mortality in patients with PC, regardless of cancer stage or treatment received. More-
over, although the data are limited, some promising evidence suggests that adequately
treating depression may contribute to a reduction in cancer-related mortality in this popu-
lation. However, given the existence of significant limitations of the studies included in this
systematic review—such as methodological weaknesses, lack of standardized diagnostic
approaches, and limited generalizability—it is essential to pursue further scientific research.
High-quality prospective studies are needed to confirm the potential role of depression in
the excess mortality observed in patients with PC and to guide the development of effective
mental health therapeutic strategies.
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A.; et al. Treatment Costs and Social Burden of Pancreatic Cancer. Cancers 2023, 15, 1911. [CrossRef]

13. Francisse, S.; Gkolfakis, P.; Viesca, M.F.Y.; Mans, L.; Demols, A.; Pezzullo, M.; Loi, P.; Navez, J.; Closset, J.; Bali, M.A.; et al. The
impact of a multidisciplinary team approach on the management of focal pancreatic lesions: A single tertiary center experience.
Ann. Gastroenterol. 2023, 36, 580–587. [CrossRef]

14. Navez, J.; Bouchart, C.; Lorenzo, D.; Bali, M.A.; Closset, J.; van Laethem, J.L. What Should Guide the Performance of Venous
Resection During Pancreaticoduodenectomy for Pancreatic Ductal Adenocarcinoma with Venous Contact? Ann. Surg. Oncol.
2021, 28, 6211–6222. [CrossRef]

15. Noel, M.; Fiscella, K. Disparities in Pancreatic Cancer Treatment and Outcomes. Health Equity 2019, 3, 532–540. [CrossRef]
16. Sutton, T.L.; Beneville, B.; Johnson, A.J.; Mayo, S.C.; Gilbert, E.W.; Lopez, C.D.; Grossberg, A.J.; Rocha, F.G.; Sheppard, B.C.

Socioeconomic and Geographic Disparities in the Referral and Treatment of Pancreatic Cancer at High-Volume Centers. JAMA
Surg. 2023, 158, 284–291. [CrossRef] [PubMed]

17. Global Burden of Disease 2019 Cancer Collaboration. Cancer Incidence, Mortality, Years of Life Lost, Years Lived with Disability,
and Disability-Adjusted Life Years for 29 Cancer Groups From 2010 to 2019: A Systematic Analysis for the Global Burden of
Disease Study 2019. JAMA Oncol. 2022, 8, 420–444. [CrossRef]

18. Cai, J.; Chen, H.; Lu, M.; Zhang, Y.; Lu, B.; You, L.; Zhang, T.; Dai, M.; Zhao, Y. Advances in the epidemiology of pancreatic cancer:
Trends, risk factors, screening, and prognosis. Cancer Lett. 2021, 520, 1–11. [CrossRef]

19. Wang, S.; Zheng, R.; Li, J.; Zeng, H.; Li, L.; Chen, R.; Sun, K.; Han, B.; Bray, F.; Wei, W.; et al. Global, regional, and national
lifetime risks of developing and dying from gastrointestinal cancers in 185 countries: A population-based systematic analysis of
GLOBOCAN. Lancet Gastroenterol. Hepatol. 2024, 9, 229–237. [CrossRef]

20. Sung, H.; Ferlay, J.; Siegel, R.L.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J. Clin. 2021, 71, 209–249. [CrossRef]

21. Sung, H.; Siegel, R.L.; Rosenberg, P.S.; Jemal, A. Emerging cancer trends among young adults in the USA: Analysis of a
population-based cancer registry. Lancet Public Health 2019, 4, e137–e147. [CrossRef]

22. Hughes, T.; Harper, A.; Gupta, S.; Frazier, A.L.; van der Graaf, W.T.A.; Moreno, F.; Joseph, A.; Fidler-Benaoudia, M.M. The current
and future global burden of cancer among adolescents and young adults: A population-based study. Lancet Oncol. 2024, 25,
1614–1624. [CrossRef]

23. Sung, H.; Siegel, R.L.; Torre, L.A.; Pearson-Stuttard, J.; Islami, F.; Fedewa, S.A.; Sauer, A.G.; Shuval, K.; Gapstur, S.M.; Jacobs,
E.J.; et al. Global patterns in excess body weight and the associated cancer burden. CA Cancer J. Clin. 2019, 69, 88–112. [CrossRef]
[PubMed]

24. Brugel, M.; Gauthier, V.; Bouché, O.; Blangiardo, M.; Génin, M. Pesticides and risk of pancreatic adenocarcinoma in France: A
nationwide spatiotemporal ecological study between 2011 and 2021. Eur. J. Epidemiol. 2024, 39, 1241–1250. [CrossRef] [PubMed]

25. Klein, A.P. Pancreatic cancer epidemiology: Understanding the role of lifestyle and inherited risk factors. Nat. Rev. Gastroenterol.
Hepatol. 2021, 18, 493–502. [CrossRef]

26. Mizrahi, J.D.; Surana, R.; Valle, J.W.; Shroff, R.T. Pancreatic cancer. Lancet 2020, 395, 2008–2020. [CrossRef] [PubMed]
27. Siegel, R.L.; Giaquinto, A.N.; Jemal, A. Cancer statistics, 2024. CA Cancer J. Clin. 2024, 74, 12–49. [CrossRef]
28. Khalaf, N.; El-Serag, H.B.; Abrams, H.R.; Thrift, A.P. Burden of Pancreatic Cancer: From Epidemiology to Practice. Clin.

Gastroenterol. Hepatol. 2021, 19, 876–884. [CrossRef]
29. Pedrazzoli, S. Surgical treatment of pancreatic cancer: Currently debated topics on morbidity, mortality, and lymphadenectomy.

Surg. Oncol. 2022, 45, 101858. [CrossRef]
30. PancreasGroup.org Collaborative. Pancreatic surgery outcomes: Multicentre prospective snapshot study in 67 countries. Br. J.

Surg. 2024, 111, znad330. [CrossRef]
31. De Pauw, V.; Pezzullo, M.; Bali, M.A.; El Moussaoui, I.; Racu, M.L.; D’haene, N.; Bouchart, C.; Closset, J.; Van Laethem, J.L.;

Navez, J. Peritoneal patch in vascular reconstruction during pancreaticoduodenectomy for pancreatic cancer: A single Centre
experience. Acta Chir. Belg. 2023, 123, 257–265. [CrossRef]

32. Bengtsson, A.; Andersson, R.; Ansari, D. The actual 5-year survivors of pancreatic ductal adenocarcinoma based on real-world
data. Sci. Rep. 2020, 10, 16425. [CrossRef] [PubMed]

33. van Goor, I.W.J.M.; Schouten, T.J.; Verburg, D.N.; Besselink, M.G.; Bonsing, B.A.; Bosscha, K.; Brosens, L.A.A.; Busch, O.R.; Cirkel,
G.A.; van Dam, R.M.; et al. Predicting Long-term Disease-free Survival After Resection of Pancreatic Ductal Adenocarcinoma: A
Nationwide Cohort Study. Ann. Surg. 2024, 279, 132–137. [CrossRef]

https://doi.org/10.14309/ctg.0000000000000251
https://doi.org/10.1007/s12029-022-00821-3
https://doi.org/10.3390/cancers15061911
https://doi.org/10.20524/aog.2023.0827
https://doi.org/10.1245/s10434-020-09568-2
https://doi.org/10.1089/heq.2019.0057
https://doi.org/10.1001/jamasurg.2022.6709
https://www.ncbi.nlm.nih.gov/pubmed/36576819
https://doi.org/10.1001/jamaoncol.2021.6987
https://doi.org/10.1016/j.canlet.2021.06.027
https://doi.org/10.1016/S2468-1253(23)00366-7
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/S2468-2667(18)30267-6
https://doi.org/10.1016/S1470-2045(24)00523-0
https://doi.org/10.3322/caac.21499
https://www.ncbi.nlm.nih.gov/pubmed/30548482
https://doi.org/10.1007/s10654-024-01176-8
https://www.ncbi.nlm.nih.gov/pubmed/39585507
https://doi.org/10.1038/s41575-021-00457-x
https://doi.org/10.1016/S0140-6736(20)30974-0
https://www.ncbi.nlm.nih.gov/pubmed/32593337
https://doi.org/10.3322/caac.21820
https://doi.org/10.1016/j.cgh.2020.02.054
https://doi.org/10.1016/j.suronc.2022.101858
https://doi.org/10.1093/bjs/znad330
https://doi.org/10.1080/00015458.2021.1979173
https://doi.org/10.1038/s41598-020-73525-y
https://www.ncbi.nlm.nih.gov/pubmed/33009477
https://doi.org/10.1097/SLA.0000000000006004


Curr. Oncol. 2025, 32, 511 20 of 23

34. Saúde-Conde, R.; El Ghali, B.; Navez, J.; Bouchart, C.; Van Laethem, J.L. Total Neoadjuvant Therapy in Localized Pancreatic
Cancer: Is More Better? Cancers 2024, 16, 2423. [CrossRef] [PubMed]

35. Stoop, T.F.; Javed, A.A.; Oba, A.; Koerkamp, B.G.; Seufferlein, T.; Wilmink, J.W.; Besselink, M.G. Pancreatic cancer. Lancet 2025,
405, 1182–1202. [CrossRef] [PubMed]

36. Barnes, A.F.; Yeo, T.P.; Leiby, B.; Kay, A.; Winter, J.M. Pancreatic Cancer-Associated Depression: A Case Report and Review of the
Literature. Pancreas 2018, 47, 1065–1077. [CrossRef]

37. Parker, G.; Brotchie, H. Pancreatic Cancer and Depression: A Narrative Review. J. Nerv. Ment. Dis. 2017, 205, 487–490. [CrossRef]
38. Mayr, M.; Schmid, R.M. Pancreatic cancer and depression: Myth and truth. BMC Cancer 2010, 10, 569. [CrossRef]
39. Sebti, J.; Desseigne, F.; Saltel, P. Prodromal depression in pancreatic cancer: Retrospective evaluation on ten patients. Palliat.

Support. Care 2015, 13, 801–807. [CrossRef]
40. Michoglou, K.; Ravinthiranathan, A.; San Ti, S.; Dolly, S.; Thillai, K. Pancreatic cancer and depression. World J. Clin. Cases 2023, 11,

2631–2636. [CrossRef]
41. Boyd, C.A.; Benarroch-Gampel, J.; Sheffield, K.M.; Han, Y.; Kuo, Y.F.; Riall, T.S. The effect of depression on stage at diagnosis,

treatment, and survival in pancreatic adenocarcinoma. Surgery 2012, 152, 403–413. [CrossRef]
42. Seoud, T.; Syed, A.; Carleton, N.; Rossi, C.; Kenner, B.; Quershi, H.; Anand, M.; Thakkar, P.; Thakkar, S. Depression Before and

After a Diagnosis of Pancreatic Cancer: Results from a National, Population-Based Study. Pancreas 2020, 49, 1117–1122. [CrossRef]
[PubMed]

43. Paredes, A.Z.; Hyer, J.M.; Tsilimigras, D.I.; Palmer, E.; Lustberg, M.B.; Dillhoff, M.E.; Cloyd, J.M.; Tsung, A.; Ejaz, A.; Gregorio,
S.W.-D.; et al. Association of pre-existing mental illness with all-cause and cancer-specific mortality among Medicare beneficiaries
with pancreatic cancer. HPB 2021, 23, 451–458. [CrossRef] [PubMed]

44. Davis, N.E.; Hue, J.J.; Kyasaram, R.K.; Elshami, M.; Graor, H.J.; Zarei, M.; Ji, K.; Katayama, E.S.; Hajihassani, O.; Loftus, A.W.; et al.
Prodromal depression and anxiety are associated with worse treatment compliance and survival among patients with pancreatic
cancer. Psychooncology 2022, 31, 1390–1398. [CrossRef] [PubMed]

45. Ji, Y.; Chen, H.; Yang, Y.; Zhou, Y.; Li, H.; Jin, H.; Xie, J.; Shen, B. Health-related quality of life and survival outcomes for patients
with major depressive disorder and anxiety: A longitudinal study in pancreatic ductal adenocarcinoma. Cancer Med. 2023, 12,
20070–20080. [CrossRef]

46. Kitamura, H.; Nakazawa, J.; Nagashima, F.; Andou, M.; Furuse, J. The Prognostic Utility of a Geriatric Assessment for Patients
with Pancreatic Cancer Receiving Gemcitabine-based Chemotherapy: A Prospective Observational Study. Intern. Med. 2023, 62,
1573–1580. [CrossRef]

47. Chen, P.S.; Shen, Y.C.; Lin, C.F.; Liu, P.Y.; Lin, P.C.; Su, P.F.; Yen, C.J.; Shan, Y.S. Prognostic Impacts of Depression and Inflammatory
Factors in Pancreatic Cancer Patients. Biopsychosoc. Sci. Med. 2025, 87, 146–152. [CrossRef]

48. Perry, L.M.; Kleber, K.T.; Rajasekar, G.; Nuño, M.; Bold, R.J. The Impact of Preexisting Psychiatric Disorders on Outcomes After
Pancreatic Cancer Surgery. Pancreas 2022, 51, 1376–1380. [CrossRef]

49. Sheibani-Rad, S.; Velanovich, V. Effects of depression on the survival of pancreatic adenocarcinoma. Pancreas 2006, 32, 58–61.
[CrossRef]

50. Harris, J.P.; Kashyap, M.; Humphreys, J.N.; Pollom, E.L.; Chang, D.T. The clinical and financial cost of mental disorders among
elderly patients with gastrointestinal malignancies. Cancer Med. 2020, 9, 8912–8922. [CrossRef]

51. Agence Nationale D’accréditation et D’évaluation en Santé (Haute Autorité de la Santé). Analyse de la Littérature et Gradation
des Recommandations. Paris. 2000. Available online: https://www.has-sante.fr/upload/docs/application/pdf/analiterat.pdf
(accessed on 1 July 2025).
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