Journal of Affective Disorders 316 (2022) 1-9

JOURNAL of
Contents lists available at ScienceDirect AFFECTIVE DISORDERS

Journal of Affective Disorders

ELSEVIER journal homepage: www.elsevier.com/locate/jad

Research paper ' :.)
Depressive symptomology and cancer incidence in men and women:

Longitudinal evidence from the HUNT study

Stephanie P. Cowdery * , Ottar Bjerkeset b¢ Erik R. Sund »%¢, Mohammadreza Mohebbi ',
Julie A. Pasco®#", Michael Berk »™, Lana J. Williams*

@ Deakin University, IMPACT - the Institute for Mental and Physical Health and Clinical Translation, School of Medicine, Geelong, Australia

® Faculty of Nursing and Health Sciences, Nord University, Levanger, Norway

¢ Department of Mental Health, Faculty of Medicine and Health Sciences, Norwegian University of Science and Technology, Trondheim, Norway

4 Department of Public Health and Nursing, Faculty of Medicine and Health Sciences, HUNT Research Centre, Norwegian University of Science and Technology, Levanger,
Norway

€ Levanger Hospital, Trondelag Hospital Trust, Levanger, Norway

f Deakin University, Faculty of Health, Biostatistics Unit, Geelong, Australia

8 Department of Medicine-Western Health, The University of Melbourne, St Albans, Australia

" University Hospital Geelong, Barwon Health, Geelong, Australia

! Orygen, The National Centre of Excellence in Youth Mental Health, Centre for Youth Mental Health, Florey Institute for Neuroscience and Mental Health and the
Department of Psychiatry, The University of Melbourne, Melbourne, Australia

ARTICLE INFO ABSTRACT

Keywords: Background: Depressive symptoms and mood disorders are associated with a host of physical conditions. How-
Cancer ever, it is inconclusive whether depressive symptoms are also associated with cancer onset. The aim of this study
Oncology

was to investigate whether depressive symptoms are associated with cancer incidence in a large population-
based sample of men and women.
Methods: This study examined data from waves two (HUNT 2, 1995-97) and three (HUNT 3, 2006-08) of the

cancer risk
Depressive symptoms

Depression

Psychiatry Trendelag Health Study (HUNT). Depressive symptoms were ascertained using the Hospital Anxiety and
Mental health Depression Scale (HADS-D > 8), cancer onset was identified via linkage with the Cancer Registry of Norway,
Neuroscience death records by the national Cause of Death Register (CDR), and information on lifestyle and demographic
Psychology factors was self-reported. Cox-proportional hazard regression models were used to test associations. Unadjusted,

age-adjusted and multivariable best models accounting for smoking, education, marital status and current
employment are presented.

Results: Men and women (n = 61,985; 46.0 % men) were followed from baseline over a period of 778,802 person-
years. During the 20-year study period, there were 6856 (11.1 %) individuals with incident cancers and 12,480
(20.1 %) deaths (n = 2498 attributed to cancer). For men with depressive symptoms, 505 (15.3 %) developed
incident cancer during the follow-up period, whereas among those without depressive symptoms, 3164 (12.5 %)
developed incident cancer. Following adjustment for age, depressive symptomology was not significantly asso-
ciated with risk of overall cancer onset, nor among prostate, colon or melanoma subtypes. Depressive symptoms
were associated with an increased risk of bronchus and lung cancer both before (HR 1.90, 95 % CI 1.43-2.50, p
<0.001) and after adjustment for age (HR 1.38, 95 % CI 1.04-1.80, p = 0.025). However, further adjustment for
additional possible confounders explained this association. For women with depressive symptoms, 384 (11.2 %)
developed incident cancer during the follow-up period, whereas among those with no depressive symptomology,
2803 (9.3 %) developed incident cancer. After accounting for age, depressive symptomology was not associated
with risk of overall cancer onset, nor among breast, colon, lung and bronchus, or melanoma subtypes. Additional
analyses evaluating relationship of depression symptom severity and cancer onset did not alter findings for men
or women.
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Limitations: This report is limited by the post-hoc study design and subsequent non-randomised nature. Future

prospective studies are required.

Conclusion: These results suggest that depressive symptoms are not associated with an increased risk of overall or
site-specific cancer onset in these men and women. Given the increased co-occurrence of other medical condi-
tions such as cardiovascular disease, diabetes, stroke and musculoskeletal disorders in people with depression,
the role of clinically diagnosed depression and other psychiatric disorders in association with cancer onset ne-

cessitates further consideration.

1. Background

Mental disorders are a major cause of disease burden globally,
consistently accounting for >14 % of the age-standardised years lived
with disability, with >10 % prevalence worldwide (James et al., 2018).
Following anxiety, mood disorder is the second most prevalent mental
disorder yet is associated with the highest rate of disability (Steel et al.,
2014). Furthermore, mood disorders are associated with increased
healthcare utilisation and reduced life expectancy compared to the
general population (Moon et al., 2019; Vigo et al., 2016). This increase
in morbidity and mortality is largely attributed to associated lifestyle
factors and physical comorbidities.

Research has shown that both clinically-diagnosed depression and
self-reported depressive symptoms are associated with a number of
chronic physical conditions including cardiovascular disease (CVD)
(Ariyo et al., 2000; Egede et al., 2005; Hazuda et al., 2019; Lett et al.,
2004), musculoskeletal disorders (Jacka et al., 2005; Pasco et al., 2008),
stroke (Bos et al., 2008; Li et al., 2012; Péquignot et al., 2016; Zhao et al.,
2019), heart failure (Gustad et al., 2014a) and diabetes mellitus (Bai
et al., 2013; Deschenes et al., 2018; Luo et al., 2019; Vancampfort et al.,
2015). Additionally, there is a growing body of evidence linking
depression with cancer onset (McGee et al., 1994; Penninx et al., 1998;
Zaidan et al., 2014; Huang et al., 2015). The latest global cancer data
indicate an increased burden with approximately 18.1 million new cases
and 9.6 million deaths in 2018, with the current number of people alive
within five years of a cancer diagnosis estimated to be 43.8 million
(International Agency for Research on Cancer and WHO, 2018). These
figures, combined with the prevalence and morbidity associated with
depression (James et al., 2018), highlights the need to explore associa-
tions between these prevalent disorders.

Therefore, our aim was to investigate the longitudinal association
between depressive symptomology and cancer incidence (overall and
among particular anatomical subtypes) in a large population-based
sample of men and women.

2. Methods
2.1. Study population and setting

The Trgndelag Health (HUNT) study is a large, population-based
study of residents of Trgndelag county, Norway. All citizens of this
area, aged >20 years were invited by mail to participate in each of the
four study waves, carried out roughly every decade from 1984 to 2019.
Detailed descriptions of the HUNT study cohorts, including participa-
tion, emigration and mortality have been published elsewhere (Krokstad
et al., 2013). Assessments at both HUNT 2 and HUNT 3 included ques-
tionnaires covering self-reported health, quality of life, behavioural,
lifestyle and sociodemographic factors. Additionally, anthropometry
and a wide range of other clinical measures were taken during a clinical
examination performed by especially trained nurses (Krokstad et al.,
2013).

A total of 65,237 adults participated in HUNT 2 and 50,807 in HUNT
3 (participation rate of 69.5 % and 54.1 %, respectively). Of those
participating in HUNT 3, 37,071 had also participated in HUNT 2. For
those who participated in HUNT 2 and/or HUNT 3 (n = 79,387; 74.6 %),
linkage was performed via the unique Norwegian 11-digit personal

identification number with the Cancer Registry of Norway for this study.
Exclusions were made where a de-novo cancer diagnosis was i) not
certified (i.e., international classification of diseases-10th revision (ICD-
10) code D00-D46) (n = 113), ii) occurred prior to the HUNT 2 start date
in 1995 (n = 2296), iii) prior to participants baseline assessment (HUNT
2 or HUNT 3) (n = 459), or (iv) within <1 year or > 10-years following
baseline assessment (n = 2722). Of the remaining 73,797 participants,
an additional 11,812 cases were excluded, as they did not complete the
HADS questionnaire or were missing >3 of the seven questions per-
taining to depressive symptoms (Fig. 2). Thus, 61,985 (46.0 % men)
participants were included in final analyses.

The study was approved by the Human Research Ethics Committee at
the Norwegian University of Science and Technology, the National
Directorate of Health, the Norwegian Data Inspectorate and the HUNT
data access committee. All participants provided informed, written
consent (Fig. 1).

2.2. Outcome: incident cancer

The Cancer Registry of Norway was established in 1951. All medical
physicians in Norway are required by law to notify new cancer cases to
the registry. The registry database contains information regarding date
of birth, sex, age and county at time of diagnosis and disease specific
information pertaining to each new case, including year of diagnosis,
localisation, topography, morphology, stage and any metastases
(Research, 2019). All de-novo malignant neoplasms with an Interna-
tional Classification of Diseases-10th revision (ICD-10) code ranging
from C00-C96 (all malignant neoplasms) were included. Cases with an
ICD.10 code ranging from D00-D49 (which represent in-situ, benign and
uncertain neoplasms (Organisation, 2013)) were checked for a subse-
quent diagnosis; if the subsequent diagnosis had an ICD.10 code of CO0-
C96, then this was considered the de-novo case, otherwise, they were
excluded. Further details concerning cancer diagnoses within the HUNT
study have been described elsewhere (Fossa et al., 2015).

2.3. Exposure: depressive symptomology

The Hospital Anxiety and Depression Rating Scale (HADS) (Zigmond,
1983) is a validated self-reported measure of clinically significant anx-
iety and depression symptoms, utilized in both clinical and research
settings (Stafford et al., 2007). A Norwegian translation of the HADS was
used in this study (Mykletun et al., 2001a). The HADS consists of a four-
point Likert scale, which indicates symptoms severity, from 0 (no
symptom) to 3 (highest symptom level), based on seven items assessing
for core anxiety symptoms (HADS-A) and seven items assessing core
depressive symptoms (HADS-D) occurring during the last week. We
included all participants who responded to >5 items on the HADS-D
subscale; missing scores were substituted based on sum of completed
items multiplied by 7/5 or 7/6, respectively, for n = 3092 participants at
HUNT 2 and n = 1024 participants at HUNT 3. Participants with a
HADS-D score at baseline of >8 were considered as having ‘depressive
symptoms’ (at a moderate to severe level) and participants with a HADS-
D score < 8 as having ‘no or mild depressive symptoms’. Participants
were also grouped into three categories; not depressed (score < 8),
moderately depressed (score between 8 and 10), and severely depressed
(score > 11) (Zigmond and Snaith, 1983) to evaluate a dose response
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association.

2.4. Covariates

Body weight and height were measured to the nearest 0.5 kg and 1.0
cm, respectively. Body mass index (BMI) was calculated (kg/mz).

Smoking habits were ascertained at the time of study assessment via
self-report and participants were categorized as never, previous or cur-
rent smokers. Physical activity was reported as light or hard, defined
respectively as activity excluding or including sweating and/or feelings
of breathlessness (Gustad et al., 2014b). The participants were catego-
rized as inactive (<1 h of strenuous activity and < 3 h of light physical
activity per week), moderately active (1-3 h of strenuous activity or > 3
h of light activity per week), and as physically active (>3 h of strenuous
physical activity per week). Participants were asked to record the
average number of glasses of alcohol (beer/wine/spirits) consumed
during a two-week period. Responses were summed and a daily average
number of glasses calculated. Participants were then categorized as
abstainers, very light drinkers (0-1 drinks per day), light to moderate
drinkers (1-2 drinks per day), or moderate to heavy drinkers (>2 drinks
per day).

Marital status was dichotomized and grouped as married/registered
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partner versus not married/no registered partner (includes unmarried,
widow(er), divorced, separated, separated partner, divorced partner and
surviving partner). Education was self-reported and categorized as low
(< 9years), medium (between 10 and 12 years), or high (over 12 years).
Employment status (current) was self-reported at time of assessment and
data dichotomised to employed (paid work/self-employed) or
unemployed.

Blood was collected from participants at HUNT 3 (as well as a sub-
sample of 10,000 in HUNT 2). Following collection, serum was sepa-
rated from blood cells (centrifugation at 1010 xg) and stored in a
refrigerator at 4 °C. All samples were transported via cooler on the same
day to the central laboratory, located at Levanger Hospital. At the lab-
oratory, samples entered the HUNT biobank and were stored at —70 °C.
Serum micro/high-sensitive C-reactive protein (CRP) was analysed
using Architect cSystem ci8200, by latex immunoassay method. The
measurement range was 0.1-160 mg/L. Measurements above or below
instrument range were assigned values of 0 or 160.1, respectively.

Mortality data was obtained for all participants in HUNT 2 and 3 by
data linkage (via personal identification number) with the national
Cause of Death Register (CDR) (Health, n.d.). This national registry was
established in 1951 by the Norwegian Institute of Public Health (NIPH)
and covers all deaths in Norway, regardless of whether the deceased is a

. 27,042 cases either declined or were
unable to attend.

Men and women invited to participate in
HUNT 2 and/or HUNT 3.
n=106,429

. 113 cases excluded as de-novo cancer
was not certified (ICD.10 classification
D00-D96).

- 2,296 cases excluded as cancer
occurred prior to the commencement of
HUNT 2 in 1995.

Total number of participants who attended
either HUNT 2 and/or HUNT 3.
n=79,387

= 459 cases excluded as cancer
occurred prior to participants’ baseline
(HUNT 2 or HUNT 3) assessment.

. 2,722 cancer cases excluded as
cancer occurred within <1-year or >10-
years following baseline assessment.

. 11,182 cases excluded for missing
psychiatric questionnaire data
(responded to <4 of the 7 HADS-D

N=73,797

items) at baseline nent.

Final sample: n=61,985.
(46.0% men)

Fig. 1. Flow diagram depicting participant selection.
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native inhabitant of Norway, via mandatory reporting by doctors with
accompanying death certificate. Deaths occurring in other countries are
also reported to the registry. Official causes of death are based on death
certificates in accordance with the ICD-10, as outlined by the World
Health Organisation (WHO).

2.5. Statistical analyses

Statistical analyses were completed using SPSS (IBM Corp. Released
2016. IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM
Corp) and Stata (StataCorp. 2019. Stata Statistical Software: Release 16.
College Station, TX: StataCorp LLC.). Person years were calculated by
summing the time (in years) between date of baseline assessment
(participation in either HUNT 2 or HUNT 3) to date of cancer onset
[event], death, or the end of the study period (31 December 2016).
Differences in baseline characteristics between those with depressive
symptoms (HADS-D > 8) and without depressive symptoms (HADS-D <
8) at baseline were compared using t-tests for normally distributed
continuous data, Mann-Whitney for non-normally distributed contin-
uous data and chi-squared tests for categorical data.

The association between depressive symptoms (exposure of interest)
and de-novo cancer onset (outcome) was investigated using Cox pro-
portional hazards regression models. Separate models were employed
for each sex. Participants were followed from baseline until cancer
onset, death or until the end of the study period (31 December 2016).
For cancer cases who attended both HUNT 2 and HUNT 3, data from the
clinical examination closest to the event (cancer) was selected; for non-
cancer cases (controls), data from the most recent appointment was
selected. All measures were collected prior to cancer onset. Unadjusted
(Model 1) and age-adjusted (Model II) models are reported. All models
were tested sequentially for confounding and/or effect modification and
retained if significant (Model III). Hazard ratio (HR) and its 95 % con-
fidence interval (95 % CI) are presented. A two-sided significance level
alpha of 0.05 was the cut off value for all tests.

3. Results

Participants (n = 61,985; 46.0 % men) were followed from baseline
over a period of 778,802 person-years. During the 20-year study period
[mean follow up 11.1 + 5.6 for years for men; 11.1 + 5.2 years for
women], 242 participants emigrated and 12,480 died (n = 2498
attributed to cancer). There were 6856 (11.1 %) incident cancers.
Cancer subtypes included prostate (n = 1227; 17.9 %), breast (n = 824;
12.0 %), colon (n = 728; 10.6 %), bronchus and lung (n = 532, 7.8 %),

3500
3000
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S
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1500

Frequency

12271227

1000 824 821 728

500 349 379

0 3

Prostate Breast Colon

mAIl © Men
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melanoma (n = 340, 5.0 %) and other (n = 3205, 46.7 %) [Fig. 2].
Characteristics of the study population and according to those with and
without depressive symptoms by sex are presented in Table 1.

3.1. Men

3.1.1. Characteristics

For men, those with depressive symptoms tended to be older, have a
higher BMI, were more likely to be current or prior smokers, consume
alcohol, be physically inactive, have higher serum hs-CRP levels and
have a lower level of education, were less likely to be married or have a
registered partner, or be currently employed/self-employed compared,
and had a shorter follow-up time to those who did not have depressive
symptoms. For those with depressive symptoms, 505 (15.3 %) devel-
oped incident cancer during the follow-up period, whereas among those
who did not have depressive symptoms, 3164 (12.5 %) developed
incident cancer (p <0.001; Cohen's d 0.1).

3.1.2. Any cancer

Over the follow-up period, 3669 (12.9 %) men were diagnosed with
an incident cancer. Depressive symptoms were associated with an
increased likelihood of cancer onset (1.34, 95 % CI 1.22-1.48, p
<0.001). However, after accounting for age, this relationship was no
longer significant (HR: 1.00, 95 % CI 0.91-1.10, p = 0.926) [Model II,
Table 2]. Further adjustment [model I1I] did not substantially change RR
estimate(s) or add to model precision.

Severity of depressive symptoms did not modify the above findings.
Compared with no depressive symptoms, having moderate depressive
symptoms (HR: 1.36, 1.22-1.51, p <0.001) or severe depressive symp-
toms (HR:1.31, 1.10-1.56, p = 0.002) increased likelihood of cancer
onset, however these relationships were not sustained following
adjustment for age (adj HR: 1.01, 0.90-1.12, p = 0.907 and HR: 1.00, 95
% CI 0.84-1.19, p = 0.991, respectively).

3.1.3. Cancer subtypes

Table 2 presents longitudinal associations between baseline depres-
sive symptoms and the major cancer subtypes. Following adjustment for
age, depressive symptoms were not associated with onset of prostate,
colon or melanoma cancer. However, depressive symptoms were asso-
ciated with an increased risk of bronchus/lung cancer both before (HR
2.06, 95%CI 1.56-2.72, p <0.001) and after adjustment for age (RR
1.50, 95 % CI 1.14-1.99, p = 0.004), although this relationship was not
sustained in the fully adjusted model (RR: 1.24, 95 % CI 0.84-1.82,p =
0.273).

3205
16061599
532
316 340
I 216 . 168 172
Bronchus and lung Melanoma Other

Women

Fig. 2. Frequency of registry confirmed de-novo cancer cases according to ICD.10 classification. [All ICD.10 cancer categories with a percentage representing <5.0 %

of cases are included in the ‘other’ category.]
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Table 1
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Baseline characteristics for all men and women and according to depressive symptoms. Values are given as n (%), median (IQR), or mean (standard deviation)®.

Men (n = 28,521)

Women (n = 33,464)

All No depressive Depressive p All No depressive Depressive p
symptoms symptoms symptoms symptoms
Incident Cancer
Any 3669 (12.9 %) 3164 (12.5 %) 505 (15.3 %) <0.001 3187 (9.5 %) 2803 (9.3 %) 384 (11.2 %) <0.001
Prostate 1227 (4.3 %) 1058 (4.2 %) 169 (5.1 %) 0.013 - - - -
Breast - - - - 821 (2.5 %) 739 (2.5 %) 82 (2.4 %) 0.789
Colon 349 (1.2 %) 302 (1.2 %) 47 (1.4 %) 0.263 379 (1.1 %) 331 (1.1 %) 48 (1.4 %) 0.122
Bronchus and lung 316 (1.1 %) 254 (1.0 %) 62 (1.9 %) <0.001 216 (0.6 %) 182 (0.6 %) 34 (1.0 %) 0.008
Melanoma 168 (0.6 %) 151 (0.6 %) 17 (0.5 %) 0557  172(0.5 %) 151 (0.5 %) 21 (0.6 %) 0.400
Age (year) 53.0 + 17.1 52.1+17.0 59.1 + 16.0 <0.001  52.8+17.8 521 +£17.7 59.5 + 17.0 <0.001
Married/registered 17,019 (59.8 15,045 (59.8 %) 1974 (59.9 %) 0g3g 17989639 16,253 (54.2 %) 1736 (50.6 %) <0.001
partner %) %)
Employed (current) 17’71/80)(62'2 16,285 (64.6 %) 1463 (44.4 %) <0.001 18’5?)/1)(55'5 17,342 (57.8 %) 1219 (35.5 %) <0.001
Education level <0.001 <0.001
Low (<9 years) 7259 (30.8 %) 6013 (28.9 %) 1246 (45.3 %) 10,511 (39 %) 8969 (37.1 %) 1542 (55.4)
Medium (10-12 11,461 (48. 1 2
edium (10 A6l (48.7 10,306 (49.5 %) 1155 (42.0 %) 0857 (40 9956 (41.1 %) 901 (32.4)
years) %) %)
High (>12 years) 4838 (20.5 %) 4489 (21.6 %) 349 (12.7 %) 5609 (20.8 %) 5270 (21.8 %) 339 (12.2 %)
BMI (kg/m?) 271438 27.0 + 3.7 27.3 + 4.0 0.001 26.8 + 4.8 26.7 + 4.8 275+ 5.2 <0.001
Smoking history <0.001 <0.001
Never 10’570;‘)(38'0 9663 (39.2 %) 911 (28.5 %) 15’020/2)(46'3 13,605 (46.7 %) 1417 (42.6 %)
0 0
Previous 9852 (35.4 %) 8593 (34.8 %) 1250 (39.4 %) 8453 (26.1 %) 7637 (26.2 %) 816 (24.5 %)
Current 7436 (26.7 %) 6407 (26.0 %) 1029 (32.2 %) 8951 (27.6 %) 7860 (27.0 %) 1091 (32.8)
Physical activity <0.001 <0.001
11 ' 1 .
Inactive ’5502)(43 0 9900 (41.4 %) 1657 (55.8 %) 3’7532)(44 8 11,900 (43.0 %) 1855 (62.1 %)
Moderate active 10’82/6)(40'2 9819 (41.1 %) 987 (33.2 %) 13’52/6)(44'0 12,549 (45.3 %) 957 (32.0 %)
0 0
Active 4496 (16.7 %) 4170 (17.5 %) 326 (11.0 %) 3423 (11.2 %) 3248 (11.7 %) 175 (5.9 %)
Alcohol consumption 0.010 0.988
2 2.1 27,902 (98.2
0-1 drinks per day 3’650/5)(9 21,050 (92.0 %) 2605 (92.6 %) 7,90 » )(98 25,354 (98.2 %) 2584 (98.2 %)
0 0
1-2 drinks per day 1751 (6.8 %) 1587 (6.9 %) 164 (5.8 %) 470 (1.7 %) 428 (1.7 %) 42 (1.6 %)
~2 drinks per day 289 (1.1 %) 246 (1.1 %) 43 (1.5 %) 45 (0.2 %) 41 (0.2 %) 4(0.2%)
Serum CRP (mg/L) 25455 2.5+54 31468 <0.001 28+58 2.7 £59 32452 <0.001
Follow-up (person 11.1£56 11.3+56 10.0 £ 5.6 <0.001  11.1+52 112452 105+5.3 <0.001

year)

[Missing data; married/registered partner (n = 118; 0.2 %), employed (n = 21; 0.0 %), education (n = 11,450; 18.5 %), BMI (n = 557; 0.9 %), smoking (n = 1697; 2.7
%), physical activity (n = 4442; 7.2 %), alcohol (n = 7873; 12.7 %) and CRP (n = 24,458; 39.5 %)].

# A two-sided significance level alpha of 0.05 was the cut off value for all tests.

3.2. Women

3.2.1. Characteristics

For women, those with depressive symptoms tended to be older,
have a higher BMI, were more likely to be current or prior smokers, be
physically inactive, have higher serum hsCRP, were more likely to have
a lower level of education, were less likely to be married or have a
registered partner, or be currently employed/self-employed, and had a
shorter follow-up time compared to those who did not have depressive
symptoms. Alcohol consumption did not differ between the groups. For
those with depressive symptoms, 384 (11.2 %) developed incident
cancer during the follow-up period, whereas among those with no
depressive symptoms, 2803 (9.3 %) developed incident cancer (p
<0.001).

3.2.2. Any cancer

Over the follow-up period, 3187 (9.5 %) women were diagnosed
with an incident cancer. Depressive symptoms were associated with an
increased likelihood of cancer onset (RR 1.27, 95 % CI 1.14-1.41,p =
0.001). However, after accounting for age, this relationship was no
longer significant (RR: 1.01, 95 % CI 0.92-1.14, p = 0.723). [Model II,
Table 2]. Further adjustment [model III] did not substantially change RR
estimate(s) or add to model precision.

Severity of depressive symptoms did not modify the above findings.
Compared with no depressive symptoms, having moderate depressive

symptoms (HR:1.28, 1.13-1.45, p <0.001) or severe depressive symp-
toms (HR: 1.26, 1.04-1.53, p = 0.019) increased likelihood of cancer
onset, however these relationships were not sustained following
adjustment for age (adj HR: 1.03, 95 % CI1 0.91-1.17, p = 0.650 and HR:
1.00, 95 % CI 0.82-1.21, p = 0.966, respectively).

3.2.3. Cancer subtypes

Table 2 presents Cox regression models showing associations be-
tween depressive symptoms and the major cancer subtypes. Depressive
symptoms were associated with an increased odds of bronchus/lung
cancer (unadjusted HR, 1.74 95%CI 1.21-2.51, p = 0.003). However,
following adjustment for age, depressive symptoms were not associated
with onset of breast, colon, bronchus and lung, or melanoma cancer (all
p > 0.05).

4. Discussion

Results from this large population-based study of >61,000 adults
free of cancer at baseline suggest that self-reported depressive symptoms
are not associated with any or site-specific cancer onset, including ma-
lignant neoplasms of the breast (women), prostate (men), colon, lung
and bronchus, or malignant melanoma of the skin, in both men and
women. Whilst these findings are consistent with other population-
based studies examining depressive symptoms and cancer onset (Hahn
and Petitti, 1988; Zonderman et al., 1989; Kaplan and Reynolds, 1998;
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Table 2
Depressive symptoms as a predictor of any cancer and subtypes among men (n =
28,521) and women (n = 33,464).

Men Women
Model I Model 11 Model I Model 1T
HR (95 % CI) HR (95 % CI) HR (95 % CI) HR (95 % CI)
Cancer (any)
Depressive 1.34 1.00 1.27 1.01
symptoms (1.22-1.48) (0.91-1.10) (1.14-1.41) (0.92-1.14)
Age (year) B 1.06 B 1.04
ge ! (1.06-1.06) (1.03-1.04)
Prostate
Depressive 1.35 0.98 B B
symptoms (1.14-1.58) (0.84-1.16)
1.07
Age (year) - (1.06-1.07) - -
Breast
Depressive 1.03 0.90
symptoms - - (0.82-1.29) (0.72-1.13)
1.02
Age (year) - - - (1.02-1.03)
Colon
Depressive 1.31 0.95 1.34 0.97
symptoms (0.96-1.78) (0.69-1.29) (0.99-1.81 (0.72-1.32)
Age (vear) 1.07 1.06
el - (1.06-1.08) - (1.05-1.07)
Bronchus/lung
Depressive 2.06 1.50 1.74
symptoms (1.56-2.72) (1.14-1.99) (1.21-2.51)
1.07
A - —
ge (year) (1.06-1.07)
Melanoma
Depressive 0.94 0.80 1.30
symptoms (0.57-1.56) (0.48-1.32) (0.83-2.06)
1.03
Age (year) - (1.02-1.04) -

# Unadjusted.
b Age-adjusted.

Dalton et al., 2002; Kroenke et al., 2005; Gross et al., 2010; Lemogne
et al., 2013; Kessing et al., 2015; Archer et al., 2015; Martinsson et al.,
2016; Lai et al., 2013), this is, to the best of our knowledge, one of the
only well-designed large-scale population-based studies to investigate
the association between depressive symptoms and incident cancer
across clinical subtypes measured, and to account for a range of de-
mographic, lifestyle and potential risk factors including serum markers
of inflammation.

4.1. Comparison to prior research

4.1.1. Depressive symptoms and incident cancer

One of the earliest studies reporting no association between
depressive symptoms and cancer onset was conducted by Zonderman
et al. who examined 5729 participants from the National Health and
Nutrition Examination Survey Epidemiologic Follow-up Study (Zon-
derman et al., 1989). Over a 10-year follow-up, it was reported that
depressive symptoms (measured by the Center for Epidemiologic Studies
Depression scale), or the depression subscale from the General Well-
being Schedule, were not associated with cancer onset (data obtained
from hospital records) both before and after adjustment for age, sex,
marital status, smoking, family history of cancer, hypertension, and
serum cholesterol level. These findings were similarly replicated in the
retrospective study by Kaplan et al., and the study by Hahn and col-
leagues who did not detect associations between depressive symptoms
and any cancer diagnoses and breast cancer specifically (Hahn and
Petitti, 1988; Kaplan and Reynolds, 1998). More recently, the 2015
study by Archer and colleagues (Archer et al., 2015) also explored the
association between depressive symptom history and incident cancer.
Affective/emotional depressive symptoms were assessed using the
General Health Questionnaire (GHQ-30) depression subscale across all
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three phases (1985-1988, 1989-1990, 1991-1994 respectively) of the
Whitehall II prospective cohort study. ‘Chronic’ depression equated to a
depressive episode at all three phases, and ‘new’ depression was a
depressive episode at phase three only. Cancer incidence was obtained
from the National Health Service Central Register. Among a sample of
6983 participants (age 33-35 years at baseline) and over a 17.4-year
follow-up, chronic depressive symptoms were not associated with an
increased risk of incident cancer (HR: 1.03, 95 % CI 0.71-1.49)
compared to those with no symptoms. However, ‘new’ depressive
symptoms were associated with an increased risk of incident cancer, but
only in the first nine years (HR = 1.89, 95 % CI: 1.23-2.90). There was
no association in later years, a finding potentially attributed to reverse
causality. Lastly, the large prospective longitudinal study by Lemogne
and colleagues (Lemogne et al., 2013) including over 14,000 adults
(10,506 men, 3697 women) aged between 35 and 50 years, from the
French national gas and electricity company ‘Electricité de France-Gaz de
Franc'e’ (GAZEL cohort) reported mixed findings. Unlike prior studies
which measured depression by presence of depressive symptoms only,
this study included a combination of self-reported depressive symptoms
(CES—D) as well as medically certified ‘sickness absences for depres-
sion’ (SAD) (Radloff, 1977). Cancer data were extracted from medical
records kept by the national gas and electricity company, and diagnoses
occurring after retirement were captured by self-report. Following
analysis and adjustment for lifestyle factors, a negative association was
reported between depression and incident prostate cancer in men (HR
0.58, 95 % CI 0.37-0.91, p = 0.02). However, no further associations, for
all cancers combined or among specific subtypes, were evident.

4.1.2. Clinical depression and incident cancer

The study by Gross et al. (Gross et al.,, 2010) investigated a
population-based sample of over 3000 US adults from the Baltimore
Catchment Area Study, this time with mixed outcomes. Depression
status was obtained using the Diagnostic Interview Schedule (DIS) and
cancer status was self-reported at time of interview and from the Na-
tional Death Index (NDI). Over 24 years of follow-up, there were 334
incident cancers. Following adjustment for confounders (age, sex,
marital status, race, socioeconomic status, parity (when evaluating
breast cancer), and self-reported history of alcohol abuse/dependence
and smoking status), no associations were detected between depression
and risk of prostate cancer in men, or colon, lung, or skin cancers in
either men or women. However, depression was associated with an
increased risk of overall cancer (HR: 1.9, 95 % CI: 1.2-3.0) and breast
cancer (HR: 4.4, 95 % CI: 1.08-17.6) among women. Furthermore, a
meta-analysis was conducted by Ahn et al. (Ahn et al., 2016) in 2016 to
investigate the association between clinically defined mood disorder
rather than depressive symptoms and cancer risk. Nine studies fulfilled
the eligibility criteria: including six nested case-control studies, two
retrospective cohort studies and only one prospective cohort study.
Results indicated that patients with depressive disorder were at
increased risk for cancer (OR, 1.26; 95 % CI: 1.06-1.50, p = 0.01);
however, this significant effect was reportedly only observed in studies
considered ‘low-quality’ (OR, 1.31; 95 % CI, 1.05-1.63) and not in those
considered ‘high-quality’ (OR, 1.15; 95 % CI, 0.85-1.56).

4.1.3. Potential underlying mechanisms

The heterogeneity of depression assessment (e.g., self-reported
symptoms versus clinically diagnosed depression) and other psycho-
logical factors associated with depression, may contribute to the some-
what mixed findings in the current evidence base on associations
between depression and incident cancer.

Whilst the HADS is a validated measure of depression in general
populations (Kjaergaard et al., 2014), some studies have reported that
the HADS-D subscale likely represents an anhedonic phenotype of
depression, due to the comparatively high proportion of anhedonic
items (which describes the inability to feel pleasure in normally plea-
surable activities) (Langvik et al., 2016). Studies have shown that this
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‘phenotype’ is more prevalent in men (Grav et al., 2012), which may be
why our study, and others involving non-clinical healthy populations,
have cited significantly more depressive symptoms in men than women
when depression is measured via the HADS (Grav et al., 2012; Bjelland
et al., 2002; Nortvedt et al., 2006; Mykletun et al., 2001b; Haug et al.,
2004; Bjerkeset et al., 2005). This is counter to the known higher
prevalence of depression in women than men (Vigo et al., 2016; Ageing,
2013; Statistics, 2008; Baxter et al., 2014), which may, in part,
contribute to the mixed findings between depressive symptomology and
incident cancer reported in the literature.

Depression is a heterogeneous disorder in relation to risk factors,
underlying pathophysiology, symptom manifestations, progression, and
response to pharmacotherapies (Hasler, 2010). Currently, the DSM-5
outlines six specifiers which can be applied to major depressive epi-
sodes; this includes chronic, catatonic features, melancholic features,
atypical features, postpartum onset and seasonal pattern (Association,
2013). Interestingly, there is research suggesting that depression sub-
types are likely to be differentially associated with different biological
mechanisms. For instance, recent studies suggest that the atypical sub-
type is more strongly related to dysregulations of cardiometabolic (e.g.,
metabolic syndrome) and inflammation pathways, and the melancholic
subtype to a dysfunction of the hypothalamic-pituitary-adrenal (HPA)
axis (Lasserre et al., 2021; Antonijevic, 2006; Baune et al., 2012; Lamers
et al., 2013). These associations are further indexed by studies citing
specific depressive subtypes, namely atypical or ‘immune-metabolic
depression’ are linked to cardiovascular risk factors and other disorders,
whilst other depressive subtypes are not (Lasserre et al., 2016; Lasserre
et al., 2014; Capuron et al., 2017; Mohamed et al., 2020). As such,
different subtypes of depression, which were unable to be examined in
this study, might be differentially related to cancer onset. This requires
confirmation and may also go some way to explaining the heterogeneous
findings in the literature.

Other psychological constructs associated with depression may also
contribute to the mixed evidence base. For example, several HUNT
studies of the HADS have shown low help seeking for mental problems in
those with depression compared to anxiety (Roness et al., 2005), which
may also corelate with overall reduced healthcare utilisation and op-
portunity for cancer screening. This is further supported by the study by
Stewart et al. (Stewart et al., 2020), which found depression (HADS-D)
without anxiety, to be associated with later help-seeking in cancer and
significantly increased incidence of beyond-local extent of disease at
diagnosis, which may in part, explain the often-reported increased
cancer mortality for patients with cancer and depression, compared to
patients with cancer without depression (Mykletun et al., 2007; Satin
et al., 2009; Kim et al., 2015). Anxiety disorders have been associated
with increased help-seeking and a potential increase in cancer survival
(Stewart et al., 2020; Cuijpers et al., 2014). This is in contention with the
findings on depression alone. Given depression and anxiety often co-
occur, future studies investigating depression, anxiety, and comorbid
depression and anxiety are warranted. Additionally, many of the so-
matic symptoms of depression (fatigue, sleep disturbances and loss of
appetite) overlap with early symptoms of cancer (Kapfhammer, 2006).
Thus, there is the possibility that symptoms of early-stage cancers may
be similarly pronounced to, and potentially interpreted as, depressive
symptomology, resulting in a negative association between depression
and cancer onset. However, this would likely also result in a survival
bias, and as cancer progresses and symptoms are fully expressed, accu-
rate cancer detection will doubtlessly occur (Nikendei et al., 2018; Die
Trill, 2012; Reich et al., 2008). Overall, investigation of depressive
phenotype, chronicity, and comorbid depression and anxiety, as well as
stage at diagnosis, may further elucidate the null and/or negative as-
sociations between depression and incident cancer described within the
literature.
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4.2. Strengths and limitations

The large sample size, which included relatively equal spread of both
sexes across the adult lifespan, representative of the general population,
is a clear strength in this study. Furthermore, cancer data were obtained
via a registry and therefore free of recall and other associated bias. The
Cancer Registry of Norway is a member organisation under the umbrella
of the International Association of Cancer Registries and subject to strict
quality control measures and evaluations authorised by the World
Health Organisation. Moreover, data concerning a large range of con-
founding variables were available. The HADS has been verified as an
effective tool in the screening of mood disorder in general populations
(Kjeergaard et al., 2014). Additionally, as the HADS has been specifically
designed to detect both anxiety and depression in patients with physical
disorders, potentially reducing the likelihood of reverse causality.
Moreover, examining depressive symptoms has the potential to capture
a wider scope of individuals experiencing depressive symptoms in the
general population, including those with minor to moderate yet sub-
threshhold diagnostic symptomology, less clinicically severe pre-
sentations, or those on the trajectory to developing full diagnostic
criteria. However, it is noteworthy that the HADS only assesses symp-
toms occuring within the previous week of assessment. As a clinical
diagnosis requires symptoms to be present for a minimum of two weeks,
individuals with baseline depressive symptomology in this study may
not reflect clinically significant depression at other time points. More-
over, there is a likelihood of incresed nonattendance in HUNT among the
most severely depressed. These factors may, at least in part, explain why
our study and studies similar to ours, have reported no association,
whereas other studies and those examining clinical depression have
reported associations.

There are limitations to acknowledge. Power limitations meant only
select cancer subtypes could be investigated. Additionally, given the
small effect size and increased probability of a type-2-error, null findings
should be interpreted with caution. Likewise, cancer is a blanket term
for a multitude of diseases characterised by uncontrolled division of
abnormal cells. Each disease has its own neoplastic pathway, as well as
its own set of risk factors and treatments. Site-specific risk factors for the
selected subtypes were not considered. Moreover, detailed information
on depression such as chronicity, severity, subtype, or whether partici-
pants are taking antidepressants or another adjuvant medication, were
not examined. Lastly, findings may not be generalisable to other pop-
ulations of men, women, or other anatomical cancer subtypes.

5. Conclusion

These data provide evidence to suggest that depressive symptoms are
not associated with an increased risk of overall or site-specific cancer
onset in this population-based study of men and women. Given the
increased comorbidity of other medical conditions such as cardiovas-
cular disease, diabetes, stroke and musculoskeletal disorders in patients
with depression, the role of clinically diagnosed depression and other
psychiatric disorders in association with cancer onset necessitates
further consideration.

Ethics approval and consent to participate

The Human Research Ethics Committee at the Norwegian University
of Science and Technology have approved the study. Furthermore, the
Norwegian Data Inspectorate, the Regional Committee for Ethics in
Medical Research and the HUNT Publication Review Board approved
the use of HUNT data. All participants provided informed, written
consent.

Consent for publication

Not applicable.



S.P. Cowdery et al.
Availability of data and material

The data that support the findings of this study are available from the
HUNT study, but restrictions apply to the availability of these data. Data
are however available from the authors upon reasonable request and
with permission from the HUNT study CEO and laboratory manager
Marit Naess.

Funding

SPC is supported by a PhD stipend from IMPACT at Deakin Univer-
sity; MB is supported by NHMRC Senior Principal Research Fellowships
(1156072); and LJW is supported by a NHMRC Investigator grant
(1174060).

CRediT authorship contribution statement

SPC took part in the conception and design of the study, data
cleaning and statistical analysis, interpretation of the analysis and takes
primary responsibility for writing of the manuscript. ER and MM were
consulted on data manipulation, analysis and interpretation of the data
and critically revised the manuscript. LJW and OB took part in the
conception and design of the study, interpretation of the data and crit-
ically revised the manuscript. JAP, DC and MB took part in the inter-
pretation of data and critically revised the manuscript. All authors read
and approved the final manuscript.

Conflict of Interest
The authors declare that they have no competing interests.
Acknowledgements

The Trgndelag Health Study (HUNT) is a collaboration between
HUNT Research Centre (Faculty of Medicine and Health Sciences, Nor-
wegian University of Science and Technology NTNU), Trgndelag County
Council, Central Norway Regional Health Authority, and the Norwegian
Institute of Public Health.

We acknowledge the men and women who participated in the HUNT
study.

References

Ahn, HK., Bae, J.H., Ahn, H.Y., Hwang, I.C., 2016. Risk of cancer among patients with
depressive disorder: a meta-analysis and implications. Psycho-Oncology 25 (12),
1393-1399.

Antonijevic, I.A., 2006. Depressive disorders — is it time to endorse different
pathophysiologies? Psychoneuroendocrinology 31 (1), 1-15.

Archer, G., Pikhart, H., Head, J., 2015. Do depressive symptoms predict cancer
incidence? 17-year follow-up of theWhitehall II study. J. Psychosom. Res. 79,
595-693.

Ariyo, A.A., Haan, M., Tangen, C.M., Rutledge, J.C., Cushman, M., Dobs, A., Furberg, C.
D., 2000. Depressive symptoms and risks of coronary heart disease and mortality in
elderly Americans. Cardiovascular Health Study Collaborative Research Group.
Circulation 102 (15), 1773-1779.

Association, A.P., 2013. Diagnostic And Statistical Manual of Mental Disorders, 5th ed.

Bai, Y.-M., Su, T.-P., Chen, M.-H., Chen, T.-J., Chang, W.-H., 2013. Risk of developing
diabetes mellitus and hyperlipidemia among patients with bipolar disorder, major
depressive disorder, and schizophrenia: a 10-year nationwide population-based
prospective cohort study. J. Affect. Disord. 150 (1), 57-62.

Baune, B.T., Stuart, M., Gilmour, A., Wersching, H., Heindel, W., Arolt, V., Berger, K.,
2012. The relationship between subtypes of depression and cardiovascular disease: a
systematic review of biological models. Transl. Psychiatry 2, e92.

Baxter, A.J., Scott, K.M., Ferrari, A.J., Norman, R.E., Vos, T., Whiteford, H.A., 2014.
Challenging the myth of an “EPIDEMIC” of common mental disorders: trends in the
global prevalence of anxiety and depression between 1990 and 2010.
DepressionAnxiety 31 (6), 506-516.

Bjelland, 1., Dahl, A.A., Haug, T.T., Neckelmann, D., 2002. The validity of the
HospitalAnxiety and Depression Scale. An updated literature review. J. Psychosom.
Res. 52, 69-77.

Bjerkeset, O., Nordahl, H.M., Mykletun, A., Holmen, J., Dahl, A.A., 2005. Anxiety and
depression following myocardial infarction: gender differences in a 5-year
prospective study. J. Psychosom. Res. 58, 153-161.

Journal of Affective Disorders 316 (2022) 1-9

Bos, M.J., Lindén, T., Koudstaal, P.J., Hofman, A., Skoog, 1., Breteler, M.M.B.,
Tiemeier, H., 2008. Depressive symptoms and risk of stroke: the Rotterdam study.
J. Neurol. Neurosurg. Psychiatry 79 (9), 997-1001.

Capuron, L., Lasselin, J., Castanon, N., 2017. Role of adiposity-driven inflammation in
depressive morbidity. Neuropsychopharmacology 42 (1), 115-128.

<collab> Research, IoPBcollab, 2019. Cancer Registry of Norway [cited 2019] 25/11/
2019]; Available from. https://www kreftregisteret.no/en/.

<collab>Ageing, DoHacollab, 2013. National Mental Health Report 2013: Tracking
Progress of Mental Health Reform in Australia 1993-2011. Commonwealth of
Australia, Canberra.

<collab>Health, NIoPcollab. Norwegian Cause of Death Registry: the official cause of
death statistics for Norway are issued by the Cause of Death Registry, 2020 08/03/
2020]; Available from. https://www.fhi.no/en/hn/health-registries/cause-of-death-
registry/.

<collab>Organisation, W.H.collab, 2013. International Classification of Diseases for
Oncology (ICD-O) — 3rd Edition, 1st Revision. WHO Library Cataloguing-in-
Publication Data, Malta.

<collab>Statistics, ABocollab, 2008. National Survey of Mental Health And Wellbeing:
Summary of Results, 2007. ABS, Canberra. ABS cat. no. 432.60.

Cuijpers, P., Vogelzangs, N., Twisk, J., Kleiboer, A., Li, J., Penninx, B.W., 2014.
Comprehensive meta-analysis of excess mortality in depression in the general
community versus patients with specific illnesses. Am. J. Psychiatry 171 (4),
453-462.

Dalton, S.0., Mellemkjaer, L., Olsen, J.H., Mortensen, P.B., Johansen, C., 2002.
Depression and cancer risk: a register-based study of patients hospitalized with
affective disorders, Denmark, 1969-1993. Am. J. Epidemiol. 155 (12), 1088-1095.

Descheénes, S.S., Burns, R.J., Schmitz, N., 2018. Comorbid depressive and anxiety
symptoms and the risk of type 2 diabetes: findings from the lifelines cohort study.
J. Affect. Disord. 238, 24-31.

Die Trill, M., 2012. Psychological aspects of depression in cancer patients: an update.
Ann. Oncol. 23 (Suppl. 10), x302-x305.

Egede, L.E., Nietert, P.J., Zheng, D., 2005. Depression and all-cause and coronary heart
disease mortality among adults with and without diabetes. Diabetes Care 28 (6),
1339-1345.

Fossa, S.D., Dahl, A.A., Langhammer, A., Weedon-Fekjaer, H., 2015. Cancer patients'
participation in population-based health surveys: findings from the HUNT studies.
BMC Res. Notes 8, 649.

Grav, S., Stordal, E., Romild, U.K., Hellzen, O., 2012. The relationship among
Neuroticism, Extraversion, and Depression in the HUNT study: in relation to age and
gender. IssuesMent.Health Nurs. 33, 777-785.

Gross, A.L., Gallo, J.J., Eaton, W.W., 2010. Depression and cancer risk: 24 years of
follow-up of the Baltimore Epidemiologic Catchment Area sample. Cancer Causes
Control 21 (2), 191-199.

Gustad, L.T., Laugsand, L.E., Janszky, L., Dalen, H., Bjerkeset, O., 2014. Symptoms of
anxiety and depression and risk of heart failure: the HUNT study. Eur. J. Heart Fail.
16 (8), 861-870.

Gustad, L.T., Laugsand, L.E., Janszky, L., Dalen, H., Bjerkeset, O., 2014. Symptoms of
anxiety and depression and risk of acute myocardial infarction: the HUNT 2 study.
Eur. Heart J. 35 (21), 1394-1403.

Hahn, R., Petitti, D.B., 1988. Minnesota multiphasic personality inventory-rated
depression and the incidence of breast-cancer. Cancer 61 (4), 845-848.

Hasler, G., 2010. Pathophysiology of depression: do we have any solid evidence of
interest to clinicians? World Psychiatry 9 (3), 155-161.

Haug, T.T., Mykletun, A., Dahl, A.A., 2004. The association between anxiety, depression,
and somatic symptoms in a large population: the Hunt-II study. Psychosom. Med. 66,
845-851.

Hazuda, H.P., Gaussoin, S.A., Wing, R.R., Yanovski, S.Z., Johnson, K.C., Coday, M.,
Knowler, W.C., 2019. Long-term association of depression symptoms and
antidepressant medication use with incident cardiovascular events in the look
AHEAD (Action for Health in Diabetes) clinical trial of weight loss in type 2 diabetes.
Diabetes Care 42 (5), 910-918.

Huang, T., Poole, E.M., Okereke, O.1., Kubzansky, L.D., Eliassen, A.H., Sood, A.K.,
Wang, M., Tworoger, S.S., 2015. Depression and risk of epithelial ovarian cancer:
results from two large prospective cohort studies. Gynecol. Oncol. 139 (3), 481-486.

International Agency for Research on Cancer, WHO, 2018. In: Latest Global Cancer Data:
Cancer Burden Rises to 18.1 Million New Cases And 9.6 Million Cancer Deaths in
2018, p. 3.

Jacka, F.N., Pasco, J.A., Henry, M.J., Kotowicz, M.A., Dodd, S., Nicholson, G.C., Berk, M.,
2005. Depression and bone mineral density in a community sample of
perimenopausal women: Geelong Osteoporosis Study. Menopause 12 (1).

James, S., Degu, Abate, Hassen, Kalkidan, Abate, Abay, S.M., Abbafati, C., Abbasi, N.,
Abbastabar, H., Abd-Allah, F., Jemal, Abdela, Abdelalim, A., Abdollahpour, I.,
Abdulkader, R.S., Zegeye, Abebe, Abera, S.F., Abil, O.Z., Haftom Niguse, Abraha,
Abu-Raddad, L.J., Abu-Rmeileh, N.M.E., Accrombessi, M.M.K., Acharya, D.,
Acharya, P., Ackerman, L.N., Adamu, A.A., Adebayo, O.M., Adekanmbi, V.,
Adetokunboh, 0.0., 2018. Global, regional, and national incidence, prevalence, and
years lived with disability for 354 diseases and injuries for 195 countries and
territories, 1990-2017: a systematic analysis for the Global Burden of Disease Study
2017. Lancet 392 (10159), 1789-1858 (British edition).

Kapfhammer, H.-P., 2006. Somatic symptoms in depression. Dialogues Clin. Neurosci. 8
(2), 227-239.

Kaplan, G., Reynolds, P., 1998. Depression and cancer mortality and morbidity:
prospective evidence from the Alameda County study. J. Behav. Med. 11 (1-13).

Kessing, L., Gerds, T.A., Feldt-Rasmussen, B., Andersen, P.K., Licht, R.W., 2015. Lithium
and renal and upper urinary tract tumors - results from a nationwide population-
based study. Bipolar Disord. 17 (8), 805-813.


http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934140900
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934140900
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934140900
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030915323338
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030915323338
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030914110040
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030914110040
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030914110040
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932134161
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932134161
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932134161
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932134161
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030915285768
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932422431
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932422431
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932422431
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932422431
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937501326
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937501326
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937501326
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937309467
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937309467
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937309467
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937309467
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030936542217
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030936542217
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030936542217
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937206627
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937206627
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937206627
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932272881
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932272881
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932272881
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931077142
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931077142
https://www.kreftregisteret.no/en/
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030915104858
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030915104858
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030915104858
https://www.fhi.no/en/hn/health-registries/cause-of-death-registry/
https://www.fhi.no/en/hn/health-registries/cause-of-death-registry/
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030912170313
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030912170313
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030912170313
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030929265914
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030929265914
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931237152
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931237152
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931237152
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931237152
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933592680
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933592680
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933592680
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932448511
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932448511
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932448511
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910145376
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910145376
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932176741
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932176741
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932176741
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933136360
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933136360
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933136360
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030936254038
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030936254038
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030936254038
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934088660
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934088660
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934088660
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932382721
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932382721
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932382721
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933552210
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933552210
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933552210
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913358321
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913358321
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937442726
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937442726
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937133607
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937133607
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937133607
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030921062719
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030921062719
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030921062719
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030921062719
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030921062719
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933075671
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933075671
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933075671
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030924407199
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030924407199
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030924407199
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910423945
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910423945
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910423945
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030920073921
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030920073921
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030920073921
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030920073921
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030920073921
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030920073921
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030920073921
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030920073921
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030920073921
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931259952
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931259952
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913377711
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913377711
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030914043470
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030914043470
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030914043470

S.P. Cowdery et al.

Kim, J., Lee, S.J., Roh, J.-K., Shin, S.J., 2015. Association of depression and survival in
patients with cancer over 10 years. Asian Oncol.Nurs. 15 (1), 37.

Kjergaard, M., Arfwedson Wang, C.E., Waterloo, K., Jorde, R., 2014. A study of the
psychometric properties of the Beck Depression Inventory- II, the Montgomery and
Asberg Depression Rating Scale, and the Hospital Anxiety and Depression Scale in a
sample from a healthy population. Scand. J. Psychol. 55 (1), 83-89.

Kroenke, C.H., Bennett, G.G., Fuchs, C., Giovannucci, E., Kawachi, L., Schernhammer, E.,
Kubzansky, L.D., 2005. Depressive symptoms and prospective incidence of colorectal
cancer in women. Am. J. Epidemiol. 162 (9), 839-848.

Krokstad, S., Langhammer, A., Hveem, K., Holmen, T.L., Midthjell, K., Stene, T.R.,
Holmen, J., 2013. Cohort profile: the HUNT study, Norway. Int. J. Epidemiol. 42 (4),
968-977.

Lai LC, S.W., Liao, K.F., Chen, W.C., 2013. No association between depression and risk of
hepatocellular carcinoma in older people in Taiwan. ISRN Psychiatry 901-987.
Lamers, F., Vogelzangs, N., Merikangas, K.R., de Jonge, P., Beekman, A.T., Penninx, B.
W., 2013. Evidence for a differential role of HPA-axis function, inflammation and
metabolic syndrome in melancholic versus atypical depression. Mol. Psychiatry 18

(6), 692-699.

Langvik, E., Hjemdal, O., Nordahl, H.M., 2016. Personality traits, gender differences and
symptoms of anhedonia: what does the Hospital Anxiety and Depression Scale
(HADS) measure in nonclinical settings? Scand. J. Psychol. 57 (2), 144-151.

Lasserre, A.M., Glaus, J., Vandeleur, C.L., Marques-Vidal, P., Vaucher, J., Bastardot, F.,
Preisig, M., 2014. Depression with atypical features and increase in obesity, body
mass index, waist circumference, and fat mass: a prospective, population-based
study. JAMA Psychiatry 71 (8), 880-888.

Lasserre, A.M., Marti-Soler, H., Strippoli, M.P., Vaucher, J., Glaus, J., Vandeleur, C.L.,
Preisig, M., 2016. Clinical and course characteristics of depression and all-cause
mortality: a prospective population-based study. J. Affect. Disord. 189, 17-24.

Lasserre, A.M., Strippoli, M.-P.F., Marques-Vidal, P., Williams, L.J., N. Jacka, F.,
Vandeleur, C.L., Preisig, M., 2021. Dietary patterns are differentially associated with
atypical and melancholic subtypes of depression. Nutrients 13 (3), 768.

Lemogne, C., Consoli, S.M., Melchior, M., Nabi, H., Coeuret-Pellicer, M., Limosin, F.,
Zins, M., 2013. Depression and the risk of cancer: a 15-year follow-up study of the
GAZEL cohort. Am. J. Epidemiol. 178 (12), 1712-1720.

Lett, H.S., Blumenthal, J.A., Babyak, M.A., Sherwood, A., Strauman, T., Robins, C.,
Newman, M.F., 2004. Depression as a risk factor for coronary artery disease:
evidence, mechanisms, and treatment. Psychosom. Med. 66 (3), 305-315.

Li, C.-T., Bai, Y.-M., Tu, P.-C., Lee, Y.-C., Huang, Y.-L., Chen, T.-J., Su, T.-P., 2012. Major
depressive disorder and stroke risks: a 9-year follow-up population-based, matched
cohort study. PLoS ONE 7 (10).

Luo, Y., Zhu, D., Nicholas, S., He, P., 2019. Depressive symptoms, health behaviors and
risk of diabetes in Chinese mid-aged and older adults. J. Affect. Disord. 246,
783-788.

Martinsson, L., Westman, J., Hallgren, J., Osby, U., Backlund, L., 2016. Lithium
treatment and cancer incidence in bipolar disorder. Bipolar Disord. 18 (1), 33-40.

McGee, R., Williams, S., Elwood, M., 1994. Depression and the development of cancer: a
meta-analysis. Soc. Sci. Med. 38 (1), 187-192.

Mohamed, A.E., El-Latif, R.R.A., Youssef, A.M., Ibrahim, A.S., 2020. C-reactive protein
and clinical subtypes of major depressive disorder at Zagazig University Hospitals.
Middle East Curr.Psychiatry 27 (1), 35.

Moon, L., Garcia, J., Laws, P., Dunford, M., On, M.L., Bishop, K., Gourley, M., 2019.
Measuring health loss in Australia: the Australian Burden of Disease Study. J. Korean
Med. Sci. 34 (Suppl. 1) e61-e61.

MyKkletun, A., Stordal, E., Dahl, A.A., 2001. Hospital Anxiety and Depression (HAD)
scale: factor structure, item analyses and internal consistency in a large population.
Br. J. Psychiatry 179, 540-544.

Journal of Affective Disorders 316 (2022) 1-9

MyKkletun, A., Stordal, E., Dahl, A.A., 2001. Hospital Anxiety and Depression (HAD)
scale: factor structure, item analysis and internal consistency in a large population.
Br. J. Psychiatry 179, 540-544.

MyKkletun, A., Bjerkeset, O., Dewey, M., Prince, M., Overland, S., Stewart, R., 2007.
Anxiety, depression, and cause-specific mortality: the HUNT study. Psychosom. Med.
69 (4), 323-331.

Nikendei, C., Terhoeven, V., Ehrenthal, J.C., Maatouk, L., Wild, B., Herzog, W.,
Friederich, H.C., 2018. Depression profile in cancer patients and patients without a
chronic somatic disease. Psychooncology 27 (1), 83-90.

Nortvedt, M.W., Riise, T., Sanne, B., 2006. Are men more depressed than women in
Norway? Validity of the Hospital Anxiety and Depression Scale. J. Psychosom. Res.
60, 195-198.

Pasco NG, J.A., Ng, F., Henry, M.J., Williams, L.J., Kotowicz, M.A., Hodge, J.M.,
Dodd, S., Kapczinski, F., Gama, C.S., Berk, M., 2008. Oxidative stress may be a
common mechanism linking major depression and osteoporosis. Acta
Neuropsychiatr. 20 (3), 112-116.

Penninx GJ, B.W., Pahor, M., Ferrucci, L., Cerhan, J.R., Wallace, R.B., Havlik, R.J., 1998.
Chronically depressed mood and cancer risk in older persons. J.Natl. Cancer Inst. 90
(24), 1888-1893.

Péquignot, R., Dufouil, C., Prugger, C., Péres, K., Artero, S., Tzourio, C., Empana, J.P.,
2016. High level of depressive symptoms at repeated study visits and risk of
coronary heart disease and stroke over 10 years in older adults: the three-city study.
J. Am. Geriatr. Soc. 64 (1), 118-125.

Radloff, L.S., 1977. The CES-D scale: a self report depression scale for research in the
general population. Appl. Psychol. Meas. 1, 385-401.

Reich, M., Lesur, A., Perdrizet-Chevallier, C., 2008. Depression, quality of life and breast
cancer: a review of the literature. Breast Cancer Res. Treat. 110 (1), 9-17.

Roness, A., Mykletun, A., Dahl, A.A., 2005. Help-seeking behaviour in patients with
anxiety disorder and depression. Acta Psychiatr. Scand. 111 (1), 51-58.

Satin, J.R., Linden, W., Phillips, M.J., 2009. Depression as a predictor of disease
progression and mortality in cancer patients: a meta-analysis. Cancer 115 (22),
5349-5361.

Stafford, L., Berk, M., Jackson, H.J., 2007. Validity of the Hospital Anxiety and
Depression Scale and Patient Health Questionnaire-9 to screen for depression in
patients with coronary artery disease. Gen. Hosp. Psychiatry 29 (5), 417-424.

Steel, Z., Marnane, C., Iranpour, C., Chey, T., Jackson, J.W., Patel, V., Silove, D., 2014.
The global prevalence of common mental disorders: a systematic review and meta-
analysis 1980-2013. Int. J. Epidemiol. 43 (2), 476-493.

Stewart, R., Fossd, S.D., Hotopf, M., Mykletun, A., 2020. Extent of disease at first cancer
presentation and previous anxiety and depressive symptoms: the HUNT study. Br. J.
Psychiatry 217 (2), 427-433.

Vancampfort, D., Mitchell, A.J., Hert, M., Sienaert, P., Probst, M., Buys, R., Stubbs, B.,
2015. Type 2 diabetes in patients with major depressive disorder: a meta-analysis of
prevalence estimates and predictors. DepressionAnxiety 32 (10), 763-773.

Vigo, D., Thornicroft, G., Atun, R., 2016. Estimating the true global burden of mental
illness. Lancet Psychiatry 3 (2), 171-178.

Zaidan, M., Stucker, F., Stengel, B., Vasiliu, V., Hummel, A., Landais, P., Servais, A.,
2014. Increased risk of solid renal tumors in lithium-treated patients. Kidney Int. 86
(1), 184-190.

Zhao, F., Yue, Y., Jiang, H., Yuan, Y., 2019. Shared genetic risk factors for depression and
stroke. Prog. Neuro-Psychopharmacol. Biol. Psychiatry 93, 55-70.

Zigmond SR., A.S., 1983. The hospital anxiety and depression scale. Acta Psychiatr.
Scand. 67 (6), 361-370.

Zigmond, A.S., Snaith, R.P., 1983. The hospital anxiety and depression scale. Acta
Psychiatr. Scand. 67 (6), 361-370.

Zonderman, A., Costa, P.T., Mccrae, R.R., 1989. Depression as a risk for cancer morbidity
and mortality in a nationally representative sample. J. Am. Med. Assoc. 262 (9),
1191-1195.


http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910138996
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910138996
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934430339
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934430339
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934430339
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934430339
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913502410
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913502410
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913502410
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030925547936
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030925547936
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030925547936
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030928426983
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030928426983
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910108646
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910108646
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910108646
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910108646
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030935147589
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030935147589
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030935147589
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030917329185
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030917329185
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030917329185
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030917329185
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030916319176
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030916319176
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030916319176
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931004922
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931004922
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931004922
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913594120
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913594120
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913594120
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932225831
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932225831
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932225831
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910527525
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910527525
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910527525
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932501821
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932501821
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932501821
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934112190
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030934112190
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933022051
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933022051
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910129826
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910129826
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910129826
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910376475
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910376475
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030910376475
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933496040
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933496040
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933496040
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937084637
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937084637
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030937084637
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931171842
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931171842
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931171842
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931290712
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931290712
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931290712
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030936562447
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030936562447
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030936562447
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030921540902
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030921540902
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030921540902
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030921540902
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030922278674
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030922278674
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030922278674
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932323611
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932323611
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932323611
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932323611
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030914159250
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030914159250
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931316072
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931316072
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931106982
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931106982
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931207422
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931207422
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931207422
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933327880
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933327880
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933327880
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931351612
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931351612
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931351612
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931143292
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931143292
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931143292
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030911031104
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030911031104
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030911031104
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931392752
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030931392752
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030923481457
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030923481457
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030923481457
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932352591
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030932352591
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913351981
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913351981
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933521950
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030933521950
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913366671
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913366671
http://refhub.elsevier.com/S0165-0327(22)00844-8/rf202208030913366671

	Depressive symptomology and cancer incidence in men and women: Longitudinal evidence from the HUNT study
	1 Background
	2 Methods
	2.1 Study population and setting
	2.2 Outcome: incident cancer
	2.3 Exposure: depressive symptomology
	2.4 Covariates
	2.5 Statistical analyses

	3 Results
	3.1 Men
	3.1.1 Characteristics
	3.1.2 Any cancer
	3.1.3 Cancer subtypes

	3.2 Women
	3.2.1 Characteristics
	3.2.2 Any cancer
	3.2.3 Cancer subtypes


	4 Discussion
	4.1 Comparison to prior research
	4.1.1 Depressive symptoms and incident cancer
	4.1.2 Clinical depression and incident cancer
	4.1.3 Potential underlying mechanisms

	4.2 Strengths and limitations

	5 Conclusion
	Ethics approval and consent to participate
	Consent for publication
	Availability of data and material
	Funding
	CRediT authorship contribution statement
	Conflict of Interest
	Acknowledgements
	References


